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“Speech-language pathologists/researchers that question NSOMEs aren’t wrong.  
Given the quality and content of the abundance of information  

in the form of research articles and presentations with multiple-page handouts,  
if I didn’t know better, I’d think SLPs that did oral motor therapy were nuts.   

But nothing could be farther from the truth.  There are missing pieces of vital 
evidence pertaining to oral motor.  Let’s investigate them together.” 

-- Char Boshart, M.A., CCC-SLP 

The 
Perfect 

Oral Motor 
Storm 

 



 
 
 
 
 
 
 
 
 
Dear Informed Reader, 
 
A quick question for you… 
 

If you read a survey where 86% of 500+ speech-language pathologists 
got complete speech sound remediation with their therapy-kids, 

and a full 93% saw significant improvement,  
wouldn’t you want to know what they did?   

Wouldn’t you want to learn how to do the same thing with your speech-kids? 
Of course, you would. 

EVERY THERAPIST WOULD! 
 
A storm has been brewing in the field of speech-language pathology over the past two decades.  
Typically, when researchers debate their concerns, the issues don’t cross over into the 
therapist’s world.  No so with this controversy   
 
‘Oral Motor’—the undisclosed therapy method referenced above in an actual survey—has been 
ardently questioned, misinterpreted, and maligned by researchers to the point where informed, 
experienced speech-language pathologists (SLPs) are questioning themselves and not using 
the techniques they know will remediate their clients.  Why?  Because researchers (respectfully, 
most of whom have never done therapy) say it doesn’t work; it’s not proven in the literature. 
 
But is that true? 
 
I submit that when one digs deeply into the research, the evidence against oral motor therapy is 
EXCEPTIONALLY WEAK.  Many of their conclusions are inaccurate and exaggerated. 
 
There’s a complete story here of the convergence of several factors, or what I refer to as 
“waves” that merged into the biggest, most explosive perfect storm the field of speech-language 
pathology has ever experienced.  The fundamental oral-oriented paradigm that has stood the 
test of time for over a century has been profoundly challenged. 
 
There are five “waves” that have chronologically converged into creating The Perfect Oral Motor Storm.  
You’ll learn the pros and cons of each one, in detail.   
 
Then, you can decide if oral motor therapy is not for you, or if you’ll become one of the 85% that 
successfully applies oral motor techniques with your speech-kids and gets amazing results. 
 

 
 
 
 

A Note to 
You 
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I typically don’t share all of this, but I want you to know where I’m coming from.  Following are personal 
details about my background and experience. 
 
In the 1970s, one of my favorite under-grad professors gave us each a small book he had written on oral 
resting posture.  It made sense, I was intrigued, and he inspired me to move forward on a path of oral 
investigation for the next 40+ years. 
 
Over the course of those years,  
 

▪ I received my Master’s in Speech Pathology from Western Michigan University where I was 
honored to have Dr. Charles Van Riper as my professor. 

 
▪ I returned to my alma mater, Loma Linda University, and taught, full-time, articulation and 

language courses for several years.  I was the department chair for a couple of years.  Also, in 
the evening during that time, I saw clients of all ages and disorders.  I loved being able to share 
first-hand therapy knowledge with my college students. 

 
▪ I discovered therapy was my calling.  So, after leaving university life, I worked in the schools and 

did private practice at night.  I became interested in the oral stage of swallowing, commonly 
known as “tongue thrust.”  I had the distinct pleasure of studying one-on-one with Dr. Marv 
Hanson at his office in Utah and became a certified orofacial myologist through the IAOM. 

 
I learned that researching and studying about therapy was also my calling, and very exciting.  I became 
extremely interested in the oral physiological workings—including the hard tissue, soft tissue, and 
respiration—of speaking, swallowing, and chewing.  Since the oral mechanism is a crossroads of 
disciplines, I branched out from speech pathology.  I studied and picked the brains of those at the Loma 
Linda School of Dentistry in pediatrics, orthodontics, and maxillo-facial, became a frequent visitor over a 
two-year period and learned all about muscles with Dr. Raymond Hall at Loma Linda University School of 
Physiology and Pharmacology, I attended occupational therapist seminars where I was the only SLP, and 
spent a bunch of time running off journal articles at the Del Webb Library, and reading them. 
 
Then I met Pam Marshalla at an ASHA Convention.  We hit it off, compared notes, and amazingly we 
were on a similar “oral motor” track.  She asked me to do seminars with her Innovative Concepts 
company.  She, also, asked me to write a “handbook” of my course content to share with the attendees.  I 
didn’t have one of those and I had never written anything.  But I had acquired numerous resources and a 
ton of knowledge.  It took me well over a year to pull it all together.   
 
That was 1993.  I spoke for Pam’s company, then started my own company, Speech Dynamics, Inc., in 
1995.  Since that time, my best estimate is that I’ve given over 1300 one- and two-day seminars and 
presentations at conventions.  It’s been my distinct privilege to meet and talk with thousands of dedicated, 
intelligent, competent speech-language pathologists who do incredible therapy.  I have such admiration 
for the men and women in our field. 
 
Well, little did I know, that this introverted person that I am, would one day travel, meet so many great 
people, schlep through airports, do seminars, and write books, articles, blogs, and do podcasts. 
 
The therapy that I’m passionate about, applied with hundreds of children and adults, and have studied for 
so long is under attack.  It’s my pleasure to not only defend it but explain and support why oral motor 
therapy is not only effective but is the heart of speech therapy. 

Char 
Boshart 
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A healthy debate can be an effective way to improve and grow.  However, the anti-oral motor sentiments are 
viewed and repeatedly stated by some, as established and conclusive fact. 
 
With that said, it’s my opinion that negative information reported frequently loses its sincerity and impact and 
becomes more like propaganda with an agenda.  The last sentence in Kamhi’s 2008 article, A Meme’s-Eye View 
of Nonspeech Oral-Motor Exercises, sets the battle cry:   
 

“I hope that the guest editor [Dr. Gregory Lof] of this issue will continue to lead us 
in the ongoing battle to reduce the widespread and indiscriminate use of NSOMEs.” 

 

After years of study, I’ve discovered large holes in the anti-oral motor premise that will sink this dangerous 
controversy and explain why using oral sensory-motor methods are positive and effective.   
 
The following includes objectives, pertinent controversy information, and critical assumptions that sets the tone 
for the remainder of the document.  Let’s jump in. 
 
 

Objectives 
 

I have three primary objectives for writing The Perfect Oral Motor Storm: 
 

▪ To shine a positive light with supportive and valid points for the application of oral sensory motor 
therapy techniques; research resources and references are provided (this information is addressed 
throughout the document, but primarily in the last section called, The New Wave), 
 

▪ To list, review, and critique the stated anti-oral motor research, otherwise known as “NSOMEs” 
(Nonspeech Oral Motor Exercises) (in The Second, Third, and Fourth Waves), and 
 

▪ To explain, detail, and critique the points presented in Dr. Gregory Lof’s 2017 presentation handout 
(pages 15-17), and the numerous Lof-supported/guest edited journal articles as to why oral motor is not 
a valid therapy methodology.  (Referenced in The Fourth and The Fifth Waves.) 

 
 

The Controversy 
 

Disapproval of “oral motor therapy” didn’t happen overnight.  It basically began with small waves of dissenting 
views of the phonetic (articulation/movement-based) approach that has been a part of our profession since the 
beginning or our profession.  In the 1990s and 2000s researchers openly started to question “the Mayo Clinic 
view” (initiated by Frederick Darley and colleagues, 1975) of motor speech disorders apparently because 
supporters advocated the use of “nonspeech” analysis and therapy techniques with adult acquired dysarthria 
and apraxia, (Weismer, 2006). 
 

Within a couple years, the “nonspeech” concerns flowed from “adult motor speech disorders” into “childhood 
speech-sound disorders.”  Dr. Gregory Lof was one of the front-runners of the movement. 
 

In conjunction with the advent of Evidence Based Practice (EBP) (see The First Wave, EBP), it was, in my 
opinion, Dr. Lof’s misinterpretation and unfounded conclusions of his “nationwide” survey (Lof, 2008).  Most of 
the 537 SLPs successfully used oral motor techniques in their therapy: 
 
 

Welcome 
to the 
Storm! 

Goals, The Controversy, and 
The Assumptions 

Char Boshart 
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 “That is, 92.7% of the respondents stated that they had observed improved nonspeech oral motor 
skills as a result of NSOMEs (NonSpeechOralMotorExercises), 86.3% observed improved speech 
productions, and 68% had used NSOMEs as a “fall back” technique because other speech elicitation 
techniques did not work.” 

 

Does this appear to be a technique that isn’t effective? 
 
Here is Dr. Lof’s erroneous conclusions from his survey results written to the SLPs that took the time to 
complete his survey and to those of us who read and analyze his article: 
 

“There are theoretical and research data that challenge both the use of NSOMEs and the efficacy of such 
exercises in resolving speech sound problems.  SLPs need to follow the concepts of evidence-based 
practice in order to determine if these exercises are actually effective in bringing about change in speech 
production.” 

 

Personally, I know of a no more direct way to determine if a therapy method is beneficial, or not, than to 
see progress with my kids.  In two words, I interpret his response to be not only incorrect, but disrespectful.   
 

How can one conclude that oral motor tasks are not effective when 86% of the experienced SLPs saw improved 
speech productions and almost 93% saw capability improvement?  His response suggests to me—an 
experienced, degreed, certified, licensed speech-language pathologist professional—to only do what research 
tells me to do, not what I know works.   
 

After the installation of evidence-based practice, ASHA conducts EBSRs:  Evidence-Based Systematic 
Reviews.  The reviews are high-quality, thorough, and impartial.  McCauley, et al., conducted one such EBSR in 
2009 on “oral motor.”  They located 15 articles out of “899 potential citations.”  Bottom-line:  There is some 
support for oral motor therapy.  (Unlike no supportive evidence for the language therapy we do with middle-
schoolers and high-schoolers; see the systematic review conducted by Cirrin and Gillam, 2008.)   
 
There is documentation in the literature that indicates there is a variety of types of “oral motor therapy” and 
many are successfully applied within a variety of ages and types of disordered populations.  (Research on oral 
motor, language therapy, and service delivery models are covered in The Fourth Wave, Research Data.) 
 
 

What are NSOMEs? 
 

This over-generalized acronym—NonSpeechOralMotorExercises--has been prevalent and popularized since the 
mid-2000s.  You’ll see it written as NS-OME, NSOME, NSOMEs, NSOMT (T = Treatment or Therapy), and 
NSOM (OM = Oral Movement). 
 

In 2002, Hodge wrote her article, “Nonspeech Oral Motor Treatment Approaches for Dysarthria:  Perspectives 
on a Controversial Clinical Practice.”  The term NSOME was not mainstream yet.   
 

In his 34 page article, “Philosophy of Research in Motor Speech Disorders” Weismer, 2006, offers his definition 
of oromotor, nonverbal tasks (page 319):  (He did not use NSOME, either.)   
 

“Any performance task, absent phonetic goals, in which structures of the speech mechanism—especially 
those of the upper airway—are measured for any aspect of force production (maximum force, “fine” 
[submaximal] force target accuracy and/or hold stability, ramp speed, repetition rate, impulse production), 
tone, range of motion, speed of motion, movement repetition rate and regularity, position and/or tracking 
accuracy.” 

 

I don’t pretend to have a working knowledge of the above tasks, but Weismer’s focus as well as Hodges’ was on 
adult motor speech disorders, i.e., tasks for cases with acquired dysarthria and/or apraxia.   
 
The use of the term “NSOMEs” with speech sound disorders came soon thereafter in Dr. Lof’s 2008 Survey and 
in Dr. Forrest’s and Dr. Iuzzini-Seigel’s 2008 comparative study.  Do note, that Dr. Forrest in their article used 
Dr. Weismer’s adult oral motor oriented definition (or part of it), when using NSOMEs with young speech sound 
delayed children:  

 

“Any performance task, absent phonetic goals, in which structures of the speech mechanism—especially 
those of the upper airway” are used. 
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So, when working with speech-sound delayed/disordered children, does the NSOME mean doing anything in 
therapy other than saying speech sounds, or words, or sentences?  Let’s look more closely at Forrest and 
Iuzzini-Seigel’s article to gain additional NSOME insights.  
 
In their comparative 2008 study, the nine young NSOME-kids were instructed to walk around the room, as well 
as pat their cheeks, and the student therapist stroked the child’s tongue with a tongue depressor, etc.  My first 
impression, among others, was that the tasks were strange, indiscriminate and not at all personalized according 
to each child’s need.  In the study, the goal, of course, was to generate a designated speech sound.  But the 
target sound could not be introduced to the children or stimulated; that would have invalidated the study.   
 

Okay; so, walking, patting the face, and stroking the tongue and expecting speech sounds to emerge are 
NSOMEs; good to know.  This study is held up as valid support that NSOMEs don’t work.  Not surprising. 
 
There’s an obvious and distressing disconnect in interpretation of what oral motor tasks—or “NSOMEs”—are.  
(Additional details on Dr. Forrest’s study are covered in The Third Wave:  Dr. Forrest’s 2008 Article.) 
 
Dr. Kent (2015) provides a much needed, succinct definition of NSOMs:   
 

“NSOMs are motor acts performed by various parts of the speech musculature to accomplish specified 
movement or postural goals that are not sufficient in themselves to have phonetic identify.” 

 
With thoughtful insight about the depth and breadth of “oral movements” Dr. Kent further explains: 
 

“The clinical application of NSOMs arises from the fact that orofacial and craniofacial movements are 
pertinent to a variety of disorders, including developmental speech and language disorders, motor speech 
disorders, drooling, feeding and swallowing difficulties, [and] orofacial myofunctional disorders….” 

 
 

Eleven Critical Assumptions 
 

In my view, the interpretation and labeling of oral motor therapy as “NSOME” is a broad over-generalization and 
has caused or perpetuated several erroneous assumptions:  
 

1. That all “oral sensory-motor” methods are NSOMES.  There is no longer a distinction in most 
researcher’s and in some therapist’s view of oral motor therapy.  Anything “oral motor” has been 
wrapped, squeezed into, and is now interpreted as NSOMEs.   
 

Initially, in 2008, Dr. Lof cited the distinction between oral motor and nonspeech, he said: “The term 
“oral motor,” which relates to movements and placements of the oral musculature, is established in the 
field of SLP.  Although the existence and importance of the oral-motor aspects of speech 
production is well understood, the use and effectiveness of nonspeech [his italics, not mine] oral-
motor activities are disputed because of the lack of theoretical and empirical support,” (Lof, 2008).   
 

In this document we will carefully analyze and do our own research on the “theoretical support” Dr. Lof 
mentions in his Five Theoretical Reasons to Question Using NSOME.  Here are a few of his points:   
 

➢ Dr. Lof says that part-to-whole instruction is not effective.  Yes, it is, and it is supported 
throughout the literature: “Part-task procedures are intended to improve learning efficiency,” 
(Wightman and Lintern, 1985.) 

➢ Dr. Lof implies that speech production cannot be parsed.  Yes, it can; we’ll detail speech 
components that can be addressed in therapy, (in The New Wave; references are included). 

➢ Dr. Lof states that “task specificity” is a major reason to not do NSOMEs.  In the literature, “task 
specificity” is an inconclusive, ongoing theoretical debate that has to do with neurological 
connections.  There’s a whole other side to the controversy.  In addition,  

➢ Dr. Lof completely mis-interprets the role of sensation in therapy.  He states, “Awareness and its 
role in therapy is always questioned,” (Lof, 2008, page 17).  Really?   

 
To reiterate, if “research support” was truly the issue, we would not be doing language therapy 
as we know it, and most of the types of school service delivery models would be eliminated.  
This eye-opening topic is addressed in the next assumption.  (Also, see The Fourth Wave, Extensive 
Research Data.) 
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2. That “oral motor” is the only topic and type of therapy in the field of speech-language pathology 
and audiology to be called into question because of lack of substantive research.  Wrong.  Are 
you aware of the lack of evidence for our Language Therapy Interventions?  (Cirrin and Gillam, 2008.) 

 

First, to put this in perspective, in no uncertain terms Lass and Pannbacker (in their 2008 NSOMEs 
research review) expressed, “NSOMTs are controversial because sufficient evidence does not exist to 
support their effectiveness in improving speech.”  “…They should be excluded from use as a 
mainstream treatment until there are further data.” 
 

If we adhere to Lass and Pannbacker’s restrictive edict on oral motor therapy, we should also stop 
doing language therapy.  Are you aware that there is no research—at all--that substantiates doing 
language therapy at the middle and high school levels?  Following are a few of the disturbing verbatim 
statements (especially if you’re a school SLP) made by Cirrin and Gillam in their 2008 language therapy 
research review: 
 

➢ “No studies were located that examined the efficacy of language intervention with students with 
language disorders in middle grades or in high school.  This is a major gap in the language 
intervention evidence base and is especially problematic for SLPs in school settings.” 
 

➢ “Our search yielded only 3 Level 2 studies of interventions designed to treat aspects of syntax 
and morphology in school aged children.” 
 

➢ “Only two of the 21 studies reviewed examined the maintenance of treatment effects.  The lack 
of research on whether various language interventions produce lasting positive effects in 
school-age children is a major gap.  Proof…is especially critical as SLPs face increasing 
mandates to demonstrate their effectiveness.” 

 

Cirrin and Gillam concluded, “The fact that only 21 studies [out of 593] met our criteria means that there 
is relatively little evidence supporting the language intervention practices that are currently being used 
with school-age children with language disorders.”  To their credit, they did not tell therapists to stop 
doing language therapy because it’s not supported in the research.  Thank you for that.   
 

(More on this critical topic in The Fourth Wave:  Extensive Research Data.)  
 

3. That all oral motor/NSOME techniques are the same and are randomly applied with all ages and 
capabilities of children and adults.  The current trend, spear-headed by Dr. Gregory Lof, is that SLPs 
apply NSOME techniques, such as “blowing, pucker-smile, cheek puffing, and tongue curling…,” (Lof, 
2008, page 14), and arbitrarily apply them with children of all ages with developmental speech sound 
delays/disorders.  Most experienced speech-language therapists are aware that these basic tasks are 
typically reserved (but not always) for young and/or more severely impaired children e.g., medically 
fragile, cognitively impaired, physically impaired, autistic kids, children in feeding therapy, etc., to 
localize and move the oral mechanism. 
 
This skewed point of view is stated as much by Dr. Kamhi:  “Clinicians who often have diverse 
caseloads (e.g., many children on the autism spectrum have feeding and swallowing problems) see the 
benefits of oral motor activities with individuals with these disorders and assume that these activities will 
also benefit children with speech sound disorders.  Herein lies the controversy,” (Kamhi, A Meme’s Eye 
View of Nonspeech Oral-Motor Exercises, 2008).  (Additional info on this topic will be covered in The 
Second Wave: Dr. Lof’s 2008 Survey.) 
 

4. That the use of oral sensory-motor therapy/NSOMEs “implies that a muscle deficit is the causal 
factor of developmental sound system disorders,” (Ruscello, 2008).  Therefore, also according to 
Ruscello, 2008, SLPs do tongue strengthening tasks on most clients.  We do:   

1) active exercise (meaning strength training, both isotonic and isometric exercise),  
2) muscle stretching,  
3) passive exercise, and 
4) sensory stimulation.   

 

(Welcome!  Goals, The Controversy, and The Assumptions – Page 4 of 8) 8
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My first impression is that Lof’s impression (see #3) is that SLPs do blowing and cheek-puffing with 
many our kids to generate speech sounds.  Ruscello, on the other hand has us doing direct muscle 
building work and stretching.  Interesting. 
 
My interpretation of Ruscello’s overgeneralization is that since oral motor techniques were once widely 
accepted for use within the “motor speech disordered” population (i.e. acquired dysarthria and apraxia, 
and perhaps cerebral palsy, etc.), he now assumes that because oral sensory motor techniques are 
applied with functional, delayed (non-organic) children that we, as therapists, assume there is a 
muscular etiology.  Not true.  In most (not all) speech sound delayed/disordered cases, the emphasis is 
on the motor act, not on changing the muscle substance.  We work with muscles only if they need it.   
 
With that said, Dr. Shriberg, et al., in his recent 2019 article “Estimates of the Prevalence of Motor 
Speech Disorders in Children with Idiopathic Speech Delay (i.e., delays of unknown causes), shares 
that of 415 children with speech delay, 82.2% of them met criteria for No Motor Speech Disorder at the 
assessment; 12% met criteria for Speech Motor Delay, 3.4% met criteria for Childhood Dysarthria, 2.4% 
met criteria for Childhood Apraxia of Speech.  It’s an interesting article; he offers some thought-
provoking insights and proposals.  This follows his 2010 article on Extensions to the Speech Disorders 
Classification Systems. 
 
Also, it would be helpful if university programs instructed their students as to why to include or exclude 
muscle-tasks, and how to do the correct methods to generate muscle strength, tone, and endurance.  
(More on this topic in The Fifth Wave, Reason #2: Strengthening the Articulatory Structures.) 
 

5. That oral motor therapy is a fad: 
 

“As soon as people stop using non-speech oral-motor exercises to change speech sound 
production, something else is going to come along…There’s always a fad out there,” (Lof, 2007, 
page 9). 

 
Oral sensory motor techniques have been widely used and supported for over a century with individuals 
with speech disorders of all etiologies.  Fad?  Marshalla, in her 2007 monograph (Oral Motor 
Techniques are Not New) explains: 
 

“Oral motor techniques are not new.  According to Van Riper, techniques to facilitate jaw, lip and 
tongue movement, position and sensitivity for phoneme production have been around for centuries,” 
(Van Riper, 1954, page 236).” 

 
Also, Marshalla, (Oral Motor Treatment vs. Non-Speech Oral Motor Exercises, 2008), shared her 
extensive research of 84 textbooks, clinical guidebooks, and conference proceedings that she reviewed 
for their oral (jaw, lips, and tongue) motor (sensory, motor, and positioning) skills as they have been 
discussed in clinical speech-language-hearing publications throughout the history of the profession.  
The publications spanned the years of 1912 through 2007.  Here is the distribution of texts by subject 
area:  

 

(Welcome!  Goals, The Controversy, and The Assumptions – Page 5 of 8) 9
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Following are just a few of her many interesting results:   
a. Jaw, lip, and tongue facilitation techniques were discussed, described, or recommended in 

95.24% (80/84) of the publications reviewed.  
b. The hundreds of techniques ranged from the simple to the sophisticated. 
c. The term “oral motor” did not appear in any of this literature until 1978, and that was in 

reference to the proceedings of a 4-day conference. 
d. None of the publications used the term “non-speech oral-motor exercises” to identify oral motor 

techniques. 
e. Publications on articulation from 1912 through 2007 utilized a wide variety of terms and 

descriptive phrases (at least 24).  Here are a few: “Exercises for gaining control of the speech 
mechanism,” “Increasing the flexibility of the articulators,” “Sensory-motor procedures,” “Motor 
sensory targets,” “Tongue and lip awareness activities,” etc. 

 

“None of these publications suggested that oral motor techniques are a cure-all for speech production 
problems.  Nor did any of these authors suggest that these methods be used as a replacement for 
traditional articulation or phonological therapy.”  To read all of Marshalla’s results go to:  
http://www.oralmotorinstitute.org/mons/v2n2_marshalla.html. 
 

6. That I am to eliminate from my therapy “Any technique that does not require the child to produce 
a speech sound but is used to influence the development of speaking abilities,” (Lof’s definition of 
NSOME, 2017). 
 
I interpret Dr. Lof’s “development of speaking abilities” to mean, the process of building oral capability 
for the individual to be able to produce speech sounds.  Is that not what speech development and 
speech therapy is all about?  Dr. Lof’s colleague, Dr. Forrest in her 2002 article states,  
 

“Patterns of normal development also provide a useful background for understanding the utility of 
oral-motor exercises.  Normal development, as outlined by Piaget, includes a sensorimotor period in 
which neural pathways relating movement and the resulting percept are developed.  A child who is 
not producing speech correctly may have limited access to this relationship.  One hypothesis is that 
oral motor exercises will provide this linkage by reconstructing the hierarchy of articulator movement 
normally experienced during development.” 

 
Also, I’ve never encountered a speech-language therapist that doesn’t focus on presenting, stimulating, 
and generating the speech sound during therapy—no matter what techniques he/she uses.  It’s almost 
innate.  Oral sensory-motor therapy is not an exception.  Dr. Forrest in her 2008 study (page 308), said, 
“…NSOMEs typically are used in conjunction with production treatment [of the speech sound]….”  But, 
of course, they couldn’t include speech sound stimulation as it would invalidate the study. 

 
7. That the speech act cannot be parsed into components that can be used to analyze and 

effectively treat an individual’s speech production.  Oh, yes, it can, and there’s research to 
substantiate it.  (This will be explained in detail in The New Wave.) 
 
Embedded within this assumption is that the children and adults SLPs work with have the immediate 
capacity to correctly say the speech sound.  Our task is to merely ask them to say the sound or the word 
and have them repeat it.  We are not to simplify or parse the speech-sound production (“break it into 
parts”) to help the child learn and acquire.   
 
Dr. Lof, in his 2017 Tools for Skeptical Thinking convention handout, says:  “Tasks that comprise highly 
organized or integrated movements (such as speaking) will not be enhanced by learning the constituent 
parts of the movement alone; training on just the parts of these well-organized behaviors can actually 
diminish learning.”  He offers two sources.  I could find nothing that even came close to the meaning of 
this statement in either source.  Rather, I found (in Wightman and Lintern, 1985; one of Lof’s 
references): 
 

➢ “[Do] practice on [a] set of components of a whole task as a prelude to practice of or 
performance of the whole task.” 

➢ “Part-task procedures are intended to improve learning efficiency….” 
➢ “Part-task training appears to be more effective with difficult cases.” 
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(Additional information is covered on this premise in The Fifth Wave, Reason #1: Part-Whole Training.) 
 
Also, it is my contention that if our speech disordered children could say their target sounds correctly, 
they would.  And when they can’t, we do Therapy.  “Therapy” (with a capital T) is the process of 
generating capability and the desired end-result within another person to do something he/she can’t 
currently do.  Otherwise, we’re teachers.  I love teachers, but I’m a therapist, and there’s a difference. 
 

8. That SLPs indiscriminately do non-speech tasks and expect speech sounds to magically emerge 
(implied in Dr. Forrest’s 2008 study).  Don’t we wish.  Oral sensory-motor is a therapeutic process 
that occurs over time; it is NOT immediate fancy sound-stim, i.e., wag the tongue, get an /s/.   
(See:  The Second Wave, Dr. Lof’s Survey; and, The Third Wave, Dr. Forrest’s 2008 Article.) 

 
I believe the one who advanced this “magical” myth is Dr. Lof.  As I read his very impressive research 
background some of it focuses on sound-stimulation (1996, “Factors Associated with Speech-Sound 
Stimulability”).  He is obviously familiar with this type of therapy approach.  In addition, if his Vita is 
accurate, like many other professors he lacks comprehensive therapeutic experience.  In my view, 
researching about therapy is not the same as doing it.  There is much to be learned by doing therapy. 

 
9. That the theory of “task specificity” is a forgone conclusion (Lof, 2017, pages 16, 17).  Dr. Lof 

cites “task specificity” as a reason to not do NSOMES.  The topic, “task specificity,” however, is 
inconclusive and is a controversial neurological theory that is supported by some researchers and 
opposed by others.  One side proposes that there is a specific area in the brain dedicated to speech 
production and that all other oral actions are controlled by different motor control systems.  In contrast, 
the other side proposes that speech production involves a unique combination of skills and properties, 
some of which are shared with other motor behaviors, and involves overlapping behavioral and neural 
control systems for speech and other motor behaviors.  (More on this topic in The Fifth Wave, Reason 
#4, Task Specificity.) 

 
10. That the simple, child-like tools that many use in motor therapy are applied arbitrarily, without 

reason or rationale.  According to Powell in his opening line (2008), “Party horns…blow 
ticklers…bubbles…straws….  Items such as these are being used by SLPs across America to treat a 
wide range of communication disorders.”  (He cites Lof and Watson, 2008, “the survey,” as his source.) 
 
Therapy is NEVER about “the tools.”  Every SLP realizes that “tools” are a means to an end.  It’s what 
you do with the tools, and why, that’s important.  The reasons to use “tools” can range from capturing 
the child’s attention, to adding an interesting and fun element, to applying sensory input to localize and 
generate motor output.  It is apparent that some researchers have never done therapy.   

 
11. That the body of research that’s been done thus far is conclusive and representative of most 

current oral sensorimotor theories and methods.  In my opinion, definitely not.  Authors of literature 
reviews reach far and wide to compile research lists.  Not unlike other areas in our field, the composite 
of existing empirical oral motor research is lacking.  But, I believe, we’re also deficient in several 
relevant topics.  Our field has covered the “auditory” sense quite extensively, as well as the jaw, but we 
are lacking in the intra-oral tactile and proprioceptive pieces and how they relate to speech and 
development, as well as the dynamics of interactive oral movement during speaking.  A tall task, I know.  
 
And, many journal articles are effortful reading and appear to be written with researchers in mind, not 
therapists.  I’ve lived long enough to see average journal articles morph from 8 pages to 18+, and 
understandable language denigrate into barely discernible jargon.  I also question whether most 
researchers are aware of the nuances of day-to-day therapy and therapist’s needs.  I submit that the 
research regarding oral motor is not representative of what many SLPs are doing with their speech 
sound cases. Just a suggestion:  Ask us.  (More on these topics in The Second Wave: Evidence Based 
Practice, and The Fourth Wave:  Extensive Research Data.) 
 
I do try to keep in mind that our field, speech-language pathology and audiology, is still young in 
comparison to other fields (such as medicine, nursing, and even psychiatry) and we must continue to 
shape our philosophies, theories, and methodologies.  Learning and applying is an evolutionary 
process.  
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About the time researchers were grappling with the efficacy of using oral motor tasks to analyze and work with 
individuals with acquired apraxia and dysarthria (Ziegler, 2002 and 2003; Ballard, et al., 2003; Weismer, 2006) 
the question of applying oral motor techniques to speech sound remediation surfaced (Forrest, 2002; Lof, 2006). 
 
The rise of the Evidence Based Practice (EBP) wave in the early 2000’s coincided with this conundrum.  
It formalized and gave impetus to the quest to prove or disprove oral motor methods.   
 
Keep in mind, “phonology” (emphasis on the linguistic and auditory characteristics of speech) was brought 
forward prior to that time (actually over three decades) and the term “articulation” (emphasis on the phonetic, 
physiological characteristics of speech) was devalued.  “Speech sound disorders” became, and is currently the 
accepted, standard descriptive term for speech production.   
 

There are eight short sections within the following exploration of Evidence-Based Practice: 
 

▪ EBP and ASHA 
▪ Oral Motor Under the EBP Microscope 
▪ Language Therapy Under the EBP Microscope 
▪ The Medical Community Under the EBP Microscope 
▪ EBP Under the Microscope 
▪ The Credibility of Research; Read it Carefully and Critically 
▪ EBP Smart-Perspectives 
▪ Conclusions 

 
 

EBP and ASHA 
 

In the early 2000s you might have read articles in the ASHA Leader introducing us to and preparing us for 
Evidence-Based Practice.   
 
Interestingly, the term and definition of EBP originated within the medical community.  One of the first formalized 
definitions (that is still used today) was penned in 1996 by Sackett, a researcher and his colleagues in a British 
medical journal, “Evidence based medicine (it was EBM at that time) is the conscientious, explicit, and judicious 
use of current best evidence in making decisions about the care of individual patients.  It means integrating 
individual clinical expertise with the best available external clinical evidence and clinical expertise.”  The third 
arm “patient values” was added 4 years later. 
 
ASHA followed suit.  In 2005 ASHA issued their official Position Statement on Evidence-Based Practice in 
Communication Disorders.  The Joint Coordinating Committee, was represented by 12 accomplished speech-
language pathologists and audiologists, and they stated: 
 

“The term evidence-based practice refers to an approach in which current, high-quality research evidence is 
integrated with practitioner expertise and client preferences and values into the process of making clinical 
decisions.” 

 
In her 2007 Handbook for Evidence-Based Practice, Dollaghan, who was on the ASHA Coordinating 
Committee, points out that some parts of the EBP definition--the research piece—sometimes gets more 
attention than individual clinical expertise. 
 

Evidence Based Practice 
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Oral Motor 
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(The First Wave:  EBP – Page 1 of 5) 



Supportive Evidence for the Use of Oral Sensory-Motor Methods to Remediate Speech Sound Productions 
©Char Boshart, M.A., CCC-SLP  ▪  SpeechDynamics.com 

Do know that EBP is pervasive in all health care fields, including speech-language pathology and audiology, 
nursing, physical therapy, psychiatry, and education, etc.  Steinberg and Luce (2005) compare the label 
“evidenced based” to being nearly ubiquitous as “low carb.” 
 
 

Oral Motor Under the EBP Microscope 
 

In the cover article of the 2007 Advance Magazine, “Reviewing the Evidence; Gregory Lof’s Critical Take on 
Oral-Motor Therapy,” the author (Banotai) states:   
 

“The debate over NS-OME has spurred ASHA to form the National Center for Evidence-Based Practice 
Committee.  Dr. Lof is a member of the committee, which will evaluate all available data on the topic.  One 
group will focus on the non-speech uses of NS-OME in the areas of feeding and swallowing, and a second 
group will study speech aspects.” 

 

Well, the research review article was published in 2009.  It is a high-quality, impartial ASHA Evidence-Based 
Systematic Review:  Effects of Nonspeech Oral-motor Exercises on Speech.  It was conducted by Rebecca 
McCauley and others, including Dr. Gregory Lof.  They reviewed literature from 1960 to 2007 and concluded:  
 

“Insufficient evidence to support or refute the use of OMEs [Oral Motor Exercises] to produce 
effects on speech was found in the research literature.  Discussion is largely confined to a 
consideration of the need for more well-designed studies using well-described participant groups 
and alternative bases for evidence-based practice.” 

 

We’ll cover all of this and more in The Fourth Wave:  Extensive Research Data. 
 
 

Language Therapy Under the EBP Microscope 

 
Around the time when several anti-oral motor articles were written and when EBP came into vogue, a 
comprehensive analysis of language intervention studies was done by Cirrin and Gillam in 2008.  This is 
covered in detail in Wave #4, Research Data.   
 
However, briefly, they located 593 published reports, but only 21 studies met all four of their selection criteria.  
Eleven of the studies limited participants to children in kindergarten and first grade.  But no studies were located 
that examined the efficacy of language intervention for children in middle- or in high-school.  This is a major gap 
in the language intervention evidence. 
 
Also, there’s a lack of research on whether various language interventions produce lasting positive effects in 
school-age children.  
 
“And, another major gap in the evidence is that no studies were found that examined the amount and frequency 
of intervention required to make significant progress on language targets for the child in schools.” 
 

Cirrin and Gillam concluded, “The fact that only 21 studies [out of 593] met our criteria means that 
there is relatively little evidence supporting the language intervention practices that are currently 
being used with school-age children with language disorders.”   

 
In researchers defense, and for the evidence-based challenges since 2005, I am seeing more articles in recent 
editions that are making a conscious effort to research topics that are more aligned with clinical subjects and 
applicability.  That’s a good thing. 
 
 

The Medical Community Under the EBP Microscope 

 
In a 2017 study of medical doctors and their application of EBP in their treatment in a section called, “What are 
the findings?” the authors state, “In a primary care-oriented medical reference, 18% of recommendations were 
based on consistent, high-quality patient-oriented evidence, while approximately half (51%) were based on 
expert opinion, usual care or disease-oriented evidence.”   
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Then in the section, How Might it Impact Clinical Practice in the Foreseeable Future? they recommend, “Primary 
care physicians should be aware that only a minority of recommendations are based on high-quality patient-
oriented evidence.  This highlights the need for regular literature surveillance by primary care physicians to 
identify stronger evidence as it is developed.  More research is needed in the primary care setting that evaluates 
the impact of interventions on patient-oriented health outcomes.”  Sounds familiar. 
 
 

EBP Under the Microscope 
 

EBP has its own set of challenges in speech-language pathology and audiology, and in other fields, “such as 
medicine, nursing, psychology, social work, and public health,” (Satterfield, et al., 2009).  Satterfield sites 
common challenges across disciplines: 
 

1. How “evidence” should be defined and comparatively weighted, 
2. How and when the patient’s and/or other contextual factors should enter the clinical decision-making 

process, 
3. The definition and role of the “expert,” and 
4. What other variables should be considered when selecting an evidence-based practice, such as age, 

social class, community resources, and local expertise.   
 

In response to the #4 item, SLPs and their clients have “variables:”  Disorder-type, variables within the oral-
facial mechanism, cognitive variables, age, attention, motivation and compliance variables, time allotments, 
group size, support system, etc, etc. 
 

Roulstone (2011) also questions EBP: “In the general literature on EBP, there has been much debate on the 
nature of evidence.  Also, one of the major criticisms of EBP is that research evidence is not available for every 
clinical situation; we have large numbers of gaps in our evidence base.” 
 

Regarding the “gap” situation, Bernstein Ratner (2006) suggests that “practitioners may be able to use 
systematic research from other related fields.”  This is an excellent suggestion and something I have put into 
practice with much benefit for many years.  “Oral functions” and the “cranio-facial-oral-neuro-physiological-
respiratory-phonatory, etc., mechanisms” are a rich and highly varied and highly interesting crossroads of 
disciplines.  As you search for connections and answers, look far and wide; they’re there. 
 
 

The Credibility of Research; Read it Carefully and Critically 
 

The evidence-based label typically indicates a measure of credibility.  But are journal articles always credible?  
According to Steinberg and Luce (2005), “Unfortunately, the fact that a report regarding a scientific study has 
been published in a peer-reviewed journal does not guarantee that 
 

➢ the study design was methodologically sound, 
➢ the study was well conducted, 
➢ the analysis of the study data was performed correctly, 
➢ the study results were interpreted properly.” 

 
 

In addition to the quality of evidence, Steinberg and Luce (2005) offer other issues for consideration: 
 

▪ The absence of evidence regarding the effectiveness of an intervention does not mean that the 
intervention is not effective.  In the medical community, Michael Millenson (1997/1978), cited work by 
John Williamson, claimed that, “More than half of all medical treatments, and perhaps as much as 85% 
have never been validated by clinical trials.”  Current day isn’t so great either:  See the following link: 
https://www.researchgate.net/post/What_proportion_of_medicine_is_evidence-based   
 

▪ Is the study relevant and applicable with the needs of my cases?  “In comparison to the 
tremendous importance placed on the internal validity of studies, it is striking how little importance has 
been placed on considering the relevance or generalizability of the finding for populations [and 
individuals] other than those studies.” 
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EBP Smart-Perspectives 
 

In Dr. Marc Fey’s 2006 article, he explains, “EBP does not limit speech-language pathologists (SLPs) 
to the use of practices that have not been demonstrated to be efficacious and effective, as is 
sometimes feared.  On the other hand, it does require clinicians to…” do four things (paraphrased) 
 

a)  critically self-examine their own practices, 
b)  consider alternatives that may have more evidence, 
c)  justify their use of approaches that have weaker evidence, and 
d)  integrate available evidence concerning client and family preferences and needs, clinician  
     experience, expertise, and theoretical perspective. 

 

Dr. Meredith Harold puts EBP into perspective, discusses the research translation problem, and offers 
suggestions (July, 2019, ASHA Leader).  She acknowledges there’s an evidence gap. 
 

“On one side are the evidence evangelists—whose message tends to be that it’s SLPs’ job to simply read the 
research, no matter how hard it is to fit into their workload.  Their message is that knowing the research is right, 
and anything less is shameful.  However, because this message lacks empathy, it can have the unintended 
consequence of widening, rather than closing, the evidence gap. 
 

At the other extreme are those who disregard the research, but not necessarily explicitly—instead, they simply 
proceed with the motto that trusting your clinical intuition is sufficient.  …Ultimately, extremist concepts of EBP 
are neither helpful nor accurate.”  So true—thank you, Dr. Harold. 
 

Robyn Merkel-Walsh in her October 2017 ASHA Leader article entitled, Consider Experience as Part of 
Evidence-Based Practice to Evolve Our Profession, suggests that we—researchers and clinicians—work 
together.  “To me, EBP means more than level-one research or large samples, or double-blind case studies.  
EBP evolves with evidence and truly listening to our colleagues and their observations.  After all, broader 
research evolves from patterns noted in clinical practice and individual cases” (page 2). 
 
 

In Conclusion 
 

“Lack of data does not mean that we should do nothing.  Using the limited data that are available, along 
with an analysis of the motor tasks, we can assemble thoughtful paradigms for clinical application.”  
(Ray Kent and Pam Marshalla, Personal Conversation, 2008.) 
 

A lack of external research evidence does not mean there is a lack of internal therapeutic evidence.  
Marshalla (2008) beseeches us, “To disavow oral motor treatment completely is to discard the 100 years of 
internal clinical evidence that has guided practicing SLPs to where they are today.” 
 

Implementing EBP into practical application is challenging, at best. 
 

Bottom line:  Study for yourself.  Read with an alert, critical eye.  Research the researcher; read their Vita.  Have 
they had any clinical experience?  Can they relate to what you do as a therapist in the real world?  If I were 
studying surgical procedures, I would choose the surgeon with hands-on experience, not one who has merely 
read about surgical procedures.  Become familiar with a variety of types of therapy to best serve your variety of 
cases.  Personally prove or disprove the techniques in your own practice.  We all have numerous children and 
adults counting on us.  Let’s be responsible.  Isn’t that what EBP is all about? 
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A Storm has been brewing in speech-language pathology for almost two decades.  There has been a 
documentable chronological convergence of “events” that have merged into one Perfect Oral Motor Storm.  It’s 
become one of the most volatile controversies our field has ever known.  Primarily, in conjunction with EBP, it 
began with Dr. Gregory Lof’s survey article. 
 
Bottomline, Dr. Lof mailed out a survey.  Of the 537 SLP respondents, 86% experienced speech sound 
improvement when using oral motor tasks; that’s a good percentage.  So why the controversy?  To glean a 
complete understand of this information, you may want to read the journal article and the actual Questionnaire 
provided at the end of Lof and Watson’s 2008 article; it begins on page 401. The Questionnaire contains 13 
sections with specified choices.  It’s important to know the content of the Questionnaire. 
 
Within the Questionnaire, I see no option areas to write-in clarifications or any additional information.  For 
example, only nine “materials” (their term) were listed:  horns, balloons, tongue depressors, straws, bite sticks or 
bite blocks, brushes, whistles, kazoos, and Facial Flex.  From a therapist’s point of view who works with a wide 
range of ages and populations, this is an interesting and somewhat puzzling mix of tools.  It would have been 
nice to have a write-in option. 
 
In addition, according to the survey results SLPs most often use these “materials” with children with dysarthria, 
apraxia, structural issues, and Down syndrome.  They use them less frequently with early intervention kids, late 
talkers, kids with phonological disorders, kids with hearing impairments, and children with functional 
misarticulations.  That sounds about right.  I see no problem there.  
 
If I only read the questionnaire and the results of the 537 SLPs, minus the authors’ conclusions and 
chastisement, I would come to a completely different conclusion than they did.  In essence, I see responsible, 
successful SLPs doing their job.  But, after you read it, you decide. 

 
▪  ▪  ▪ 

 
The following is a brief account of Lof and Watson’s 2008 research design and results.  (Please refer to the 
article for additional details.) 
 
Stated Purpose:  “To determine if SLPs use NSOMEs to address children’s speech sound problems.” 
 
Method:  2,000 surveys were mailed to randomly selected SLPs obtained from the ASHA membership roster; 
specifically those SLPs who work with children from birth to 11 years of age were targeted. 
 
Questionnaire Topics:  The authors wanted to explore the type of NSOMEs SLPs use, their underlying beliefs 
about NSOMEs, training for using them, application of these exercises across various clinical populations, and 
specific tasks/materials that SLPs use during intervention. 
 
Response Rate:  The stated response rate was 27.5% (537 out of 2,000).  (26.8%??) 
 
 
 
 
 
 

Dr. Lof’s 2008 Survey 
Char Boshart 
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Oral Motor 
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Lof, G.L., Watson, M.M.  (2008).  A nationwide survey of nonspeech oral motor 
exercise use:  Implications for evidence-based practice.  Lang Sp and Hear 
Services in Schools, Vol 39, 392-407. 
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Verbatim Results:  (But is the SLP’s therapy effective?  See the bottom right square.) 
 
▪ “85% [456 SLPs] of the respondents reported using NSOMEs to deal with children’s speech sound 

problems; 15% [80 SLPs] reported that they never used these exercises.” 
▪ “87% [467 SLPs] of the respondents reported that they learned about this therapy approach by attending CE 

offerings, workshops, and/or in-services that promote their use.” 
▪ “68% [365 SLPs] indicated that they only used NSOMEs as a “warm up,” and then they directly worked on 

speech productions.” 
▪ “25% [134 SLPs] evenly divided therapy time between implementing exercises and employing techniques 

that specifically targeted speech.” 
▪ “7% [37 SLPs] used NSOMEs exclusively instead of other activities to target productions.” 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Lof’s and Watson’s Conclusions 
 

The survey was completed by highly educated, experienced speech-language pathologists.  They reported 
positive improvements of their children’s abilities and speech productions.  With these positive results one would 
normally conclude that the oral motor tasks were beneficial, at least with some of the children.  Lof (a researcher 
and professor), however, offered the following conclusions: 
 

In section “Clinical Implications” (page 397), “The results of this nationwide survey support the speculation 
that the use of NSOMEs by SLPs is frequent.  It was also found that SLPs use these exercises for children 
with a wide variety of disorder subtypes, assume that the exercises have benefits that lead directly to 
speech improvements, and believe there is empirical evidence for their use.  However, the current available 
research does not support the use of NSOMEs to bring about changes in speech sound productions (Lass & 
Pannbacker, 2008; Ruscello, 2008).” 

 

“SLPs need to follow the concepts of evidence-based practice in order to determine if these exercises are 
actually effective in bringing about changes in speech productions,” (in the Abstract, page 392). 

 

▪  ▪  ▪ 
 

Employment settings: 
Presch./Early Interven. 39% 
Elementary School  38% 
Middle School     9% 
Private Practice     5% 
High School      5% 
Medical Setting     3% 
Other       2% 
 
 
 

 

Most frequently used 
NSOMEs: (in rank order) 
(1)  blowing 
(2)  tongue “push ups” 
(3)  pucker-smile 
(4)  tongue wags 
(5)  “big smile” exercises 
(6)  tongue-to-nose-to-chin 
(7)  cheek puffing 
(8)  blowing kisses 
(9)  tongue curling 

BUT DOES Oral Motor WORK? 
According to the Respondents: 
 
YES, their clinical observations support 
the use of oral motor tasks. 

▪ 92.7% observed improved 
nonspeech oral motor skills 

▪ 86.3% observed improved speech 
productions 

▪ 68% use oral motor as “fall back” 
techniques 

Most Frequent Benefits of NSOMEs 
(in rank order); Exercises improved: 
(1)  tongue elevation 
(2)  awareness of the articulators 
(3)  tongue strength 
(4)  lips strength 
(5)  lateral tongue movements 
(6)  jaw stabilization 
(7)  lip and tongue protrusion 
(8)  drooling control 
(9)  velopharyngeal competence 
(10)  sucking ability 

What Disorder Populations Do SLPs Treat Using NSOMEs: 
Nine disorder populations were listed; SLPs were asked to indicate if 
they used NSOMEs usually, sometimes, or never; the results usually 
and sometimes were combined.  They reported using them for the 
following populations (in order): 

1) Dysarthria 
2) CAS (childhood apraxia of speech) 
3) Structural anomalies (e.g., cleft palate) 
4) Down syndrome 

They reported using NSOMEs less frequently for children: 
1) In early intervention regardless of diagnosis 
2) Who were identified as late talkers 
3) With phonological disorders 
4) With hearing impairment, and 
5) With functional misarticulations 
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Concerns, Comments and Conclusions 
 

2004 and 2008 
 
In his impressive 13-page online Curriculum Vita, under the section of Peer-Reviewed Presentations, Dr. Lof 
cites a 2004 ASHA Poster Session: 

Lof, G.L. & Watson, M. (Nov. 2004).  Speech-language pathologist’s use of nonspeech oral-motor drills:  
National survey results.  Poster presented at the National Convention of the American-Speech-Language-
Hearing Association, Philadelphia, PA. 

 
Then, in the same Curriculum Vita, under Publications, he cites the journal article in question: 

Lof, G.L. & Watson, M.  (2008).  A nationwide survey of non-speech oral motor exercise use:  Implications 
for evidence-based practice.  Language, Speech and Hearing Services in Schools, 39, 392-407. 

 
I am unable to access the contents of the 2004 poster session.  But if the 2004 title—Speech-language 
pathologist’s use of nonspeech oral-motor drills:  National survey results—is an indication of the contents, it 
provides data on the results of his “nationwide survey.”  I’ve never seen reference to two different surveys by Lof 
and Watson.  So, if these two “narratives” (the poster session and the journal article) reference the results of the 
same survey, why was the title of the 2008 article modified to include EBP? 
 
Keep in mind, ASHA instituted the EBP Policy Statement in 2005.  So, was the new EBP topic a motivation for 
the new title and change of emphasis of his nationwide survey of nonspeech oral motor drills/exercises?  Now, I 
really don’t care that he used his 2004 survey in 2008, but, more importantly, I ask the question:  Did Dr. Lof use 
a 4-year old survey to ignite and generate an “example” of a type of therapy that is representative of “lack of 
research evidence” in deference to EBP?  If so, he chose a type of therapy that thousands of SLPs have 
successfully used (as evidenced by the results of his survey) with their children and adults for years, decades.   
 
If he had only done his homework, he would have learned that very little of what we do therapeutically is 
“proven” in the literature (especially at that time).  But his overt and frequent shaming EBP statements put him 
on the map.  He and his NSOMEs have become a household word.  And, in my estimation, these types of 
inaccurate conclusions have been and are disrespectful, divisive and damaging to our profession.   
 
 

Analysis:  The Authors’ Rationale 
 

To determine Dr. Lof and Dr. Watson’s rationale, we must read the terminology carefully. 
 

The first sentence of the first paragraph:  Dr. Lof and Dr. Watson say, 
“Speech-language pathologists (SLPs) working with children with speech sound disorders may choose from a 
number of phonetic or phonemic treatment approaches.   
 

Let’s look at the term speech sound disorders.  There are two ways of interpreting the word “speech.”  In effect, 
speech is the acoustic result (the sound) of the articulated movements (plus airflow and phonation as needed) 
that a person orally forms to generate a specific speech-sound act, i.e. an individual /t/, /s/, /r/, etc., or 
combination thereof.  So, when we say the child has a speech sound disorder/delay, what does that mean to 
you?  The acoustic result?  Or the oral movement act of generating the /s/, for example?  It depends on your 
view of speech.   
 

Dr. Lof’s philosophy appears to be firmly planted in the phonological camp (emphasis on auditory and 
cognition).  He and Dr. Watson use the following terms throughout the article: 

▪ speech sound disorders 
▪ speech sound problems 
▪ speech sound production problems 
▪ speech sound errors 
▪ sound system disorders 

BOSHART’S RESPONSE TO: 
Dr. Lof’s Nationwide Survey of Nonspeech Oral Motor Exercise Use:  Implications for 
Evidence-Based Practice (2008) 
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The emphasis is on “sound” [the acoustics] not the creation [the movement act] of the speech sound itself.  I 
could find no definition or explanation of any of these labels within the article.  Also, I speculate that they are 
referring to children (perhaps, four years and above) with functional phonological delays.   
 
In the second sentence in the first paragraph, Dr. Lof and Dr. Watson say: “A phonetic treatment approach 
is typically chosen when it is assumed that the underlying cause of the speech sound [speech act] difficulty is a 
motor deficit, so therapy emphasizes the establishment and practice of oral motor movements.”   
 
And, the fourth sentence:  Dr. Lof and Dr. Watson say, “On the other hand, a phonemic treatment approach 
is typically chosen when it is assumed that the child’s speech sound disorder [the acoustic result] is related to 
poor representation [auditory] and organization [cognitive] of the sounds within the language system [the 
acoustic result].  Phonemic intervention approaches focus on changing the child’s phonological rule structure by 
addressing classes of sound [the acoustic result].” 
 
There a couple of major issues here.  Based on my reading of many journal articles, it appears that when a 
person that focuses on the phonological aspects of speech hears the word “motor” their interpretation goes to 
the “state of the muscles,” i.e., the neuromuscular piece.  When a person that focuses on the phonetic aspects 
of speech hears the word ‘motor their interpretation goes to “oral movement.”  Big difference. 
 
Also, speaking of “cause,” anyone who has worked with speech-kids knows their etiology is not always known 
nor cleanly categorized, but we know there’s something wrong.   
 
This brings us to Dr. Shriberg and his colleague’s recent 2019 Speech Disorders Classification System (SDCS) 
that they worked on for the past three decades.  Their results are finalized in six “open source” articles that you 
and I can access.  The one I am especially excited about is the one on idiopathic (unknown cause) speech 
delays.  Within the “Motor Speech Disorders” category (Childhood Dysarthria, CD, and Childhood Apraxia of 
Speech, CAS) they added the classification of “Speech Motor Delay” (SMD) for all the “other” kids.  Their 
motivation was, “The hypotheses is that a presently unknown percentage of children with idiopathic speech-
language delay have a “motor component” associated with the delay.”  I wrote an entire blog just on this topic.  
Go to my website, SpeechDynamics.com/blogs/chars-blog.  It is Therapy Matters #54, Shriberg’s NEW Motor 
Speech Classification. 
 
 

Analysis:  Seven Clarifications 
 
▪ First, if 85% (456 working, experienced SLPs) successfully use and see speech results by applying their 

oral motor techniques, the appropriate and respectful response would be to determine what those SLPs do 
in their therapy, why they do it, and replicate it.  The inappropriate and dis-respectful response is to inform 
your responders they’re doing it wrong because the techniques haven’t yet been proven by research, i.e., in 
the lab.   
 

▪ Second, each one of the 85% (working, experienced) SLPs are aware of their responsibility to remediate, or 
generate, speech sounds.  Speech is the ultimate goal—no matter how you get there.  The “nonspeech” 
term is inaccurate and disrespectful.   
 

▪ Third, in Dr. Lof’s conclusions, he acknowledges that SLPs use oral motor tasks with “a wide variety of 
disorder subtypes.”  I agree.  However, apparently based on the results data, he makes a perplexing 
assumption that SLPs “assume that the exercises have benefits that lead directly to speech improvements.”  
Well, the high data-percentages state that the children do improve. 
 

▪ Fourth, also in Dr. Lof’s conclusions, he states, “the current available research does not support the use of 
NSOMEs to bring about changes in speech sound productions (Lass & Pannbacker, 2008; Ruscello, 
2008).”  This is a popular phrase to use when disparaging oral motor.  In response, it’s my opinion, that it 
was Lass & Pannbacker’s unstated goal to prove oral motor ineffectual.  Throughout their article, they make 
the following inference at least 20 times, “There is weak or limited evidence to support the use of NSOMTs.”   
 

In contrast, the thorough Evidence-Based Systematic Review (EBSR) by McCauley et al., in 2009 
concludes, there is “Insufficient evidence to support or refute the use of OMEs to produce effects on speech 
was found in the research literature.”  “…There is a “need for more well-designed studies….” 
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Regarding Ruscello’s 2008 article, it is not a research review.  It is, however, from my perspective, a well 
annotated article that successfully lays out his view of “NSOMTs” and the current controversy. 

 
▪ Fifth, in his Questionnaire, Dr. Lof lists a random mix of 13 “nonspeech oral motor tasks” and incorrectly 

assumed that all tasks are used with all kids.  Those that successfully do oral sensory-motor therapy know 
that the tasks are selected and implemented according to the age and needs of each child.  Many 
representative tools and tasks weren’t even listed. 
 

▪ Sixth, there is a glaring misconception that the “exercises” listed in the survey are sound-stim tasks, i.e., 
*wag your tongue, say an /s/.  This is ludicrous; oral motor tasks facilitate the capability to produce speech.  
All therapy—no matter the type—builds capability and it’s a process that takes place over time. 

 
▪ Seventh, there is some confusion that (working, experienced) SLPs apply oral motor tasks randomly and 

haphazardly.  To be clear:  
➢ Competent, thinking therapists, during therapy, simultaneously focuses on the child, analyzes his/her 

therapy methods, observes how the child is responding, and determines therapeutic adjustments 
according to the needs of the child. 

➢ Competent therapists utilize a foundational rationale in their therapy, and 
➢ SLPs would not continue to do oral motor tasks if they didn’t work. 

 

*Lateral Tongue-Wags 
 

Following is a brief response regarding “lateral tongue-wags.”  This simple lingual task has garnered quite a bit 
of attention.  Lateral wags are based in developmental principles that occur over the first six years of life.  During 
the first year, the jaw is the primary articulator.  Over the next five years, the tongue generates the ability to 
operate independently from the jaw.  Following are two (among many) oral capability-building principles at work, 
(MacNeilage and Davis, 2000): 
 

1) The tongue progressively differentiates itself and its movements from the jaw, and,  
2) The tongue progressively acquires controlled vertical movements to apply in swallowing and speaking.   

 

An infant’s first lingual plane of movement is horizontal, i.e. anterior-posterior.  The second, is lateral movement 
(for moving food and chewing).  The third plane is vertical.  Lingual speech production requires front-tongue 
vertical movements (t, d, n, s, sh, ch, etc.) and back-tongue vertical movements (k, g, ng, r).   
 

“Lateral wags” is not a magical sound-stim maneuver.  It is typically part of the developmental process used to 
nurture impaired children through the process of developing vertical lingual movements for speech sounds.   
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Introduction 
 

This is one of the primary articles that “proves” NSOMEs are ineffective.  I have, therefore, singled it out from 
the group of research studies. (Additional articles are discussed in The Fourth Wave: Extensive Research Data.)   
 

Dr. Forrest’s and Dr. Iuzzini-Seigel’s article is a relatively direct, comparison study, but with undeniably 
questionable methods and conclusions.  Following are details, along with my personal observations and critique. 
 
 

Purpose: 
 

To “compare the relative effect of nonspeech oral motor exercises (NSOMEs) with traditional production 
treatment (PT).”  There were ten children with phonological/articulatory disorders (PAD).  
 

It should be disclosed that as far as is known, the NSOME-kids DID NOT receive any sound-stimulation or 
opportunities to hear or imitate their target sound.  Apparently, it would have invalidated the study. 
 
Study Rationale and Literature Review: 
 

In the one and a half pages preceding the “Methods,” Forrest and Iuzzini-Seigel present an overview on oral 
motor related topics.   
 

▪ The authors use Weismer’s definition of NSOMEs, “Any performance task, absent phonetic goals, in which 
structures of the speech mechanism—especially those of the upper airway” are used, (2006, page 319).   

 

In Weismer’s 34-page 2006 article (Philosophy of Research in Motor Speech Disorders), he states his 
objective: “to assess the theoretical and empirical support that exists for the Mayo Clinic view of motor 
speech disorders [a more phonetic based approach].”  “This literature is organized and analyzed to show 
that theoretical and experimental support for the Mayo view is weak at best, and that the frequent appeal to 
oromotor, nonverbal tasks is misguided.”  He was referencing adult speech disorders and therapy. 
 

▪ Much of the remainder of the information in this section is a reproduction of the content in Dr. Forrest 2002 
article, and Dr. Lof’s “[Five] Theoretical Reasons to Question Using NSOME.”  They represent the standard 
questions (and answers) Dr. Lof poses in his convention handouts, articles, courses, and podcasts:  
Strength and tone, part-whole, task specificity and development, warm-up, and relevancy to speech.    
(Responses to Dr. Lof’s, and Dr. Forrest’s “5 Reasons” will be covered in The Fifth Wave.) 
 

▪ The anti-oral motor bias of this study is clear from the start. 
 
Methods and Participants: 
 

There were ten children, ages 3 years, 3 months, to 6 years, 3 months; recruited through newspaper ads and 
flyers.  English was their primary language, had normal oral structures, and passed hearing screening.  Once 
the children were identified, all were assessed over the course of two, 1-hour sessions. 
 
▪ A volitional oral motor test (VOM) was given.  (No specific details were given about the VOM; more 

information about this would have been helpful.) 
 

▪ They administered: The Goldman-Fristoe (GFTA-2), the PPVT-3, did an oral-mech exam (they did not 
specify what this entailed), a non-word repetition task (was this formal or informal?), and “the collection of 
acoustic and language samples.”  (What is “the collection?” Is it a formal test or informal?)  Children who 
scored 85 or less on the GFTA-2 were considered to have PAD and considered for entry into the study. 

Dr. Forrest’s 2008 Study 
Char Boshart 
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▪ All PAD kids were given the CELF-P, and a 200-word sound probe of multiple productions of all consonants 
in all word positions. (The name and source of the sound probe was not disclosed.  Again, was this a formal 
or informal instrument?).  Several graduate students transcribed the sound probe from a video recording, 
then came to a consensus. (I know graduate students need the practice, but I would rather have seen 
experienced SLPs do the transcription.) 
 

▪ Criteria for enrollment in the treatment protocol:  Each child had to have production errors on at least 3 
unrelated sounds from the 200-word probe.  Sounds were considered linguistically unrelated if they differed 
from one another by at least one of the features of place and manner.   
 

▪ Treatment targets included at least one sound that was omitted from the child’s inventory and a second 
sound that either was omitted or constrained such that it was only produced in a single word position or in a 
single lexical context. 

 

According to Gibbon, 1999, “Speech errors of substitution and omission are commonly interpreted as 
phonological errors, whereas distortions are considered phonetic errors.” 
 
Treatment Procedures:  An alternating treatment design was used. 
 
▪ Criteria:  Targets included at least one omitted sound, and a second sound that was either omitted or only 

produced in a single word position, or in a single lexical context.  The control sound was an omitted 
phoneme that was linguistically unrelated to either treatment target. 
 

▪ “Prior to treatment onset, baseline data were collected via sound-specific probes for each child’s production 
of the treatment and control sounds.  These probes were also used during treatment to test for 
generalization to nontreated words.” 
 

▪ NSOMEs were provided on one sound, PT was provided for another linguistically unrelated sound. A third 
sound was monitored as a control for nonexperiment effects.  “For example, subject 1 (3 years, 8 months) 
received Production Treatment (PT) on /x/, and oral motor therapy on /c/, and /r/ served as the control.” 

 
▪ Each of the 9 subjects received both NSOMEs and PT during each 60-minute, 2 times per week sessions; 

which occurred first was randomly selected.  Treatment: 20 - 30 minutes; 10-minute play-break in between. 
 

▪ Two phases for each treatment type:  imitation and spontaneous production.  Feedback ranged from 
continuous to variable.  For PT, whole-word models were given; for NSOMEs, the exercise was modeled 
 

▪ PT sessions included 100 trials of three CVC stimuli in which the first C was the treatment target and the VC 
varied.  Targets were presented with picture stimuli.  Progress was monitored with the probes. 
 

▪ NSOMEs: “Sound-specific NSOMEs were selected from marketed sources (Chapman Bahr, 2001, and 
Pehde, et al., 1996).  Although NSOMEs typically are used in conjunction with PT, such a design prevents 
evaluation of the independent benefit of each treatment type.  For that reason, NSOMEs were trained 
independently of PT in this protocol.”   

 
Following are the NSOME treatment tasks they used (presented verbatim): 

 
“NSOME treatment began with various resistance exercises and activities that required the child to 
move around the room (2 to 3 minutes) and facial stimulation that included having the child pat and 
stroke his/her face (2 to 3 minutes). 
 
Warm-up activities were followed by 100 trials of three different NSOMEs, such as stroking the center 
of the tongue with a tongue depressor, applying resistance against the tongue, and lifting the 
tongue tip to the alveolar ridge. 
 
All exercises were modeled by the clinician until the child reached the criterion to progress to spontaneous 
production.”  (Which, no doubt, didn’t happen.) 

 

(The Third Wave: Forrest’s 2008 Study - Page 2 of 5) 



Supportive Evidence for the Use of Oral Sensory-Motor Methods to Remediate Speech Sound Productions 
©Char Boshart, M.A., CCC-SLP  ▪  SpeechDynamics.com 

Data Analysis:   
 

Following is a statement from this section:  “If oral motor exercises facilitate PT, one would expect that PT would 
improve when NSOMEs were presented first.”  (Good thought, but that would NEVER happen when using the 
oral and whole-body activities that were chosen.  And I suspect, the authors knew it, too.) 
 

Results: 
 

▪ The PT yielded a 30% increase, on average, in sound accuracy relative to pretreatment production 
compared with a 3% change that resulted from NSOMEs. 

▪ No changes in the control sound production were noted for any subjects.  
▪ No facilitative effect of NSOMEs was observed on production targets.  (NOT SURPRISING.) 
▪ NSOMEs did not appear to provide children with increased oral motor skill.  (HOW COULD THEY?) 
 

Discussion:  (presented verbatim) 
 

“Results of this investigation do not support the use of NSOMEs as an effective procedure for improving speech 
sound production….There are many reasons to question the use of NSOMEs as a means of remediating 
speech disorders, including 

➢ theoretical (i.e. transfer of training) 
➢ anatomical (i.e. histology of speech articulators) [histology=the study of the microscopic structure of 

tissues], and 
➢ empirical concerns (i.e. data from the current study and others).”  (The data they are referring to is 

covered in The Fourth Wave:  Extensive Research Data.) 
 
 
 
 
 

 
My concern with this study is not the mechanics— 

it’s THE CONTENT and CONCLUSIONS. 
 
It’s rather like feeding a child Brussel sprouts and saying they’re strawberries.  
 
NOTHING about the selected and administered nonspeech oral motor exercises IS REPRESENTATIVE OF 
THE CURRENT ORAL SENSORY-MOTOR THERAPY ONE WOULD DO WITH THESE TYPES OF SPEECH-
SOUND DELAYED, COGNITIVELY AWARE CHILDREN.   
 
And yet, it proved their objective—look, oral motor doesn’t work.  It is my opinion that the study was set up to fail 
and prove a point.  See?  Kids don’t like strawberries. 
 
There was an assumed mis-guided expectation that a random set of odd tasks would somehow merge into the 
correct production of the target sound that, by the way, was never presented to the child during therapy.   
 
Regarding the selection of the “NSOMEs” used in this study, the authors state, “Sound-specific NSOMES were 
selected from marketed sources.”  The two sources they reference are, 1) Diane Bahr’s book, Oral Motor 
Assessment and Treatment: Ages and Stages (2001), and a second book, 2) The Complete Oral-Motor 
Program for Articulation, by Pehde, et al., 1996.  
 
I’m familiar with Bahr’s book, and I do know it is not written with the higher-level, more capable speech delayed 
child in mind, like those in the present study.  In her 2008 ASHA Poster Session, she referenced her 2001 book: 
 

“The book addresses assessment and treatment of children with feeding and motor speech 
disorders….The book discussed the interrelated nature of neurology, anatomy, physiology, and 
development with the treatment areas of feeding, motor speech, orofacial myofunctional, oral 
awareness/discrimination, and oral exercise/activities.  It focused on the integration of these areas, 
so SLPs could view the topic or oral motor assessment and treatment as a whole.” 

 
 

(The Third Wave: Forrest’s 2008 Study - Page 3 of 5) 
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As for the second one (Pehde, et al., 1996), I have no knowledge or experience with this book.  Apparently, 
Forrest and Iuzzini-Seigel used this book to select some/all of their NSOMEs for this study.  Without being 
familiar with the book, my only response is that I’m disappointed in the task choices.  Perhaps, they represented 
the level of knowledge of the authors in 1996.  Certainly, as I look back at my first book, I realize how much my 
knowledge has changed and grown.  Learning about and doing therapy is an evolutionary process.  With that 
said, following are my concerns about the tasks, from my “current 2019 more-informed perspective.” 
 
Regarding the NSOME tasks:  The following are variables that can make a difference in therapy results. 
 

▪ The tasks were treated as random, haphazard, unconventional sound-stimulation tasks.  There was no 
stated therapy progression, no shaping of abilities or speech sounds. 
 

▪ The authors say they were selected with specific speech sounds in mind.  They weren’t specified.   
 

▪ There was no stated philosophy or rationale-base for using the NSOMES they chose. 
 

▪ Why were tongue resistance tasks included?  Did the children need them?  And how were the 
“resistance” tasks implemented?  Was the child asked to participate or did the therapist just, as stated, 
“apply resistance against the tongue?”   
 

Was there any sensory awareness going on to aid in the therapeutic process of learning, as is typically included 
during real-life therapy?  Did the therapist merely do the prescribed sequence of tasks to the child, or was the 
child actively involved in the process?  
 
Question:  Is this what researchers believe oral motor is when working with speech sound delayed 
children?  If so, they are mistaken and terribly misinformed.  It is my view that if all oral motor therapy 
was implemented in this outrageous manner, our therapy-kids would make no progress, they would be 
totally unmotivated, and in therapy for the duration. 
 
 
The Children and Their Speech Sounds 
 

The following Table 1 (on the next page), “Summary of Participant Characteristics” was extracted from the 
article.   
 

▪ As you look at Table 1 the ages are provided in months.  To make analysis and interpretation of the 
data easier, I’ve attached a square to the left that specifies each child’s age in years and months.  
 

▪ I would have appreciated learning more about the VOM; it looks to be quite informative.  I see there is a 
maximum score of 171, but I have no reference as to what that means or the range of scores and what 
they mean.  Is it age related or capability related, or both?  That would have been helpful to know. 
 

▪ In the column titled “No. of Sounds Missing from Inventory,” I think “the inventory” is in reference to the 
200-word informal (?) probe.  Also, I’m unsure, but my best guess is that the number of missing/omitted 
sounds refers not to the number of individual speech sounds, but the number of sounds that were 
omitted from positions within the words (initial, medial, final). 
 

▪ My immediate concern about the selection of target sounds and the children’s ages is:  Did we throw out 
development norms when I wasn’t looking? 

 
Carefully check out Table 1.  Some of the children appear to be developmentally delayed and not disordered.  
For example, in the case of subject number 7 (3 years, 6 months), if “r” and “th” were the chosen speech sounds 
to work on, that child’s speech was probably developing quite well.  
 
See what you think. 
 
 
 
 

(The Third Wave: Forrest’s 2008 Study - Page 4 of 5) 



Supportive Evidence for the Use of Oral Sensory-Motor Methods to Remediate Speech Sound Productions 
©Char Boshart, M.A., CCC-SLP  ▪  SpeechDynamics.com 

 

 
 
 
Boshart’s Resources and References 
 
Chapman Bahr, D.  (2001).  Oral motor assessment and treatment:  Ages and Stages.  Allyn & Bacon, A 
Pearson Education Company. 
 
Forrest, K., and Iuzzini-Seigel, J.  (2008).  A Comparison of oral motor and production training for children with 
speech sound disorders.  Seminars in Speech and Language, Vol. 29, No. 4, 304-311.   
Online Access:  Marquette University e-Publications@Marquette (in Milwaukee, WI); Speech Pathology and 
Audiology Faculty Research, 
https://pdfs.semanticscholar.org/c09d/fbc954137f61002293eeeebc8f19f6368d6b.pdf 
 
Gibbon, F.E.  (1999).  Undifferentiated lingual gestures in children with articulation/phonological disorders.   J of 
Sp Lang and Hear Res, Vol 42, 382-397. 
 
Guisti Braislin, M.A., and Cascella, P.W.  (2005).  A preliminary investigation of the efficacy of oral motor 
exercises for children with mild articulation disorders.  Int J Rehabil Res, 28(3), 263-266. 
 
Pehde, H, Geller, A, Lechner, B.  (1996).  The Complete Oral-Motor Program for Articulation.  East Moline, IL:  
LinguiSystems. (Unable to access; out of print.) 
 
Weismer, G. Philosophy of research in motor speech disorders.  Clin Linguist Phon, 2006; 20(5): 315-349. 
 

3 years 8 months 

6 years 2 months 

4 years 0 months 

4 years 7 months 

3 years 3 months 

6 years 3 months 

3 years 6 months 

4 years 0 months 

4 years 0 months 

5 years 5 months 

(The Third Wave: Forrest’s 2008 Study - Page 5 of 5) 

https://pdfs.semanticscholar.org/c09d/fbc954137f61002293eeeebc8f19f6368d6b.pdf


Supportive Evidence for the Use of Oral Sensory-Motor Methods to Remediate Speech Sound Productions 
©Char Boshart, M.A., CCC-SLP  ▪  SpeechDynamics.com 

  
 
 
 
 
 
 
 
 
 
“Frequent publication is one of the few powerful methods at a scholar’s disposal to demonstrate academic talent 
to peers. Successful publication of research brings attention to scholars and their institutions.  This in turn may 
bring in more funding for the institute and also ensures an individual’s progress through their field.  Academic 
institutions and universities frequently use the number of publications to an individual’s credit as the measure of 
competency.  Administrators are increasingly using this as the criteria during recruitments.  …There is immense 
pressure to publish.  The phrase “Publish or perish” initially coined by Coolidge in 1932 is now becoming a 
harsh reality.”    -- Rawat and Meena, 2014 

 
We laid the base in the first installment, Goals, The Controversy, and The Assumptions.  Then in the First Three 
cumulative Waves of anti-oral motor sentiments, we discuss the role of Evidence-Based Practice in the 
controversy, as well as Dr. Lof’s 2008 nationwide NSOMEs survey that emphasized his biased conclusions, and 
the Third Wave, Dr. Forrest’s 2008 questionable comparison study of ten children.   
 
Now, the Fourth Wave:  Extensive Research Data.  A huge wave of many like-minded derogatory articles was 
published in 2008 and 2009. 
 
First, for accuracy and interpretation, let’s semantically clarify an important word: “motor,” as in, oral motor. 
 
Two Interpretations 
 
How one interprets the meaning of the word “motor” can impact one’s philosophy and therapeutic choices.   
 

▪ Interpretation #1, Neuromuscular Therapy:  To those who work with individuals with known oral muscle 
impairments, e.g. acquired apraxia and/or dysarthria, cerebral palsy, dysphagia, etc., therapy on the 
muscle’s substance is important (e.g., building strength, range of motion, stretching the muscles, etc.). 

 

▪ Interpretation #2, Movement Therapy:  To those who work with individuals with idiopathic (unknown 
etiologies) motor impairments, e.g. childhood apraxia and/or dysarthria, and children with “other” 
characteristics (that fall within Dr. Shriberg’s new classification “Speech Motor Delays”) that impact their 
speech production, working with the movement and placement of the muscles is important. 

 
My sense is that some researchers universally and automatically interpret the word “motor” and “oral motor 
therapy needs” as working on the muscle’s substance, i.e. doing neuromuscular therapy.  Therefore, when 
SLPs do oral motor therapy with speech sound children with idiopathic speech delays the researchers believe 
it’s folly.  When in fact, when working with individuals with idiopathic speech delays many SLPs focus on 
generating the child’s oral sensory-motor/movement capabilities to generate speech movement production 
patterns.  Keep in mind, this is not always clear-cut; sometimes in the individuals we work with, there is overlap. 

 
Introductory Articles in the Early 2000s 
 

The Fourth Wave represents the preponderance of research publications within a short time frame.  It was 
overwhelming.  I don’t know if it was orchestrated, but the extreme number of articles that all focused on one 
topic—oral motor—was astounding.  At least 16 journal articles (I personally call them the “sweet sixteen”) were 
published in 2008 and 2009 that questioned, at best, or disparaged at worst, oral motor.  The sixteen are listed 
in a separate bibliography at the end of this document.   
 

Leading up to the “sweet sixteen” there were surprisingly few articles that disparaged the use of oral motor 
therapy to remediate speech sound delays.  Some articles, however, did express concern about the use of non-
speech tasks to assess and treat motor speech disorders (i.e., adult apraxia and dysarthria).   

 Extensive Research Data 
Char Boshart 

The Perfect 
Oral Motor 

Storm: 
The Fourth 

Wave 
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Dr. Lof specifically mentions five references in his 2008 NSOMEs survey article on page 393: 
 

“EBP creates an interesting predicament because the efficacy of NSOMEs [e.g. random blowing and cheek-
puffing among other arbitrary activities] has been questioned based both on empirical data and on the basic 
underlying assumptions for their use (Clark, 2003, 2005; Forrest, 2002; Kamhi, 2006; Lof, 2003). 

 
Dr. Lof sets these five articles as the basis for his NSOME (i.e. arbitrary activities, as indicated in his 2008 
article) concerns that had not been proven effective in the laboratory setting.  So, I specifically zeroed-in on 
these five documents anticipating that I would read studies on therapy that used those types of NSOME 
arbitrary oral activities, or, solid explanations that questioned their use.  I did not find any controlled trials, and 
there was only brief reference to the types of arbitrary activities/exercises that Dr. Lof referred to.  They did not 
use the term NSOME.  They did express concerns and questions about oral motor use, as well as other therapy 
techniques.  I also found, however, positive and detailed descriptions of how to do oral motor tasks with 
individuals with motor-based disorders (i.e. activities that may be effective with adult apraxia, dysarthria, and 
dysphagia).   
 
I’ll briefly review the first four above mentioned articles.  Ostensibly, they helped shape Dr. Lof’s and Dr. 
Watson’s views of oral motor.  Also, they lead up to the “sweet sixteen” articles published in 2008 and 2009. 
 
 
Heather Clark, 2003, Neuromuscular Treatments for Speech and Swallowing: A Tutorial 
 
I my opinion, Dr. Clark is the go-to researcher (and therapeutic instructor) for working with known oral muscle 
impairments—acquired apraxia, dysarthria, and dysphagia.  In this 2003 “tutorial” article, in reference to 
evidence-based practice and therapy, she explains: 
 

“At least two strategies are available to clinicians selecting management techniques for specific individuals.  
The approach that is advocated by evidence-based practice is to refer to research reports describing the 
benefits of a particular treatment.  The question asked in this case is, ‘Is this treatment beneficial?’  In the 
absence of adequately documented clinical efficacy, clinicians may select treatments based on theoretical 
soundness.  The question asked in this case is, ‘Should this treatment be beneficial?’  This second method 
of treatment has potential for success if the clinician has a clear understanding of both the nature of the 
targeted impairment and the therapeutic mechanism of the selected treatment technique.” 

 
For the remainder of the article, she tutors us about muscles and muscle impairments (weakness and disrupted 
muscle tone), as well as neuromuscular treatments (active exercises and passive exercises).  It’s an excellent 
theoretical and therapeutic article. 
 
 
Heather Clark, 2005, Clinical Decision Making and Oral Motor Treatments (an ASHA Leader Article) 
 
This more informal ASHA Leader article is similar to her 2003 journal article.  Toward the beginning, she states: 
 

“Although the rationale for adopting oral motor techniques varies depending on the specific techniques and 
the clients for whom they are selected, I believe a basic philosophy leads to the adoption of any oral motor 
treatment.  That is, we know that speech and swallowing are motor behaviors (i.e., they involve movement) 
and that disrupted [via known or unknown neuromuscular impairments] or immature movement control 
[delayed development] may interfere with speech and swallowing effectiveness.   
 
Accordingly, we might expect that alleviating underlying motor impairments or facilitating motor system 
development [building capability] will bring about improved speech and swallowing function.  For this 
philosophy to lead to sound clinical decision-making, clinicians must have a thorough understanding of the 
nature of neuromuscular impairments as well as the treatments purporting to address such impairments.” 

 
She continues to enlighten us about muscle strength, tone, and endurance, as well as assessment, impact of 
impairments, and treatments.  Very informative.  Since that time, she has written other helpful articles on 
working with oral muscles. 
 
 

(The Fourth Wave:  Extensive Research Data – Page 2 of 15) 
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Forrest, 2002, Are Oral-Motor Exercises Useful in the Treatment of Phonological / Articulatory 
Disorders? 
 
Dr. Forrest was one of the first to “review the extant [existing] studies of the relation between oral-motor 
exercises and speech production in children as well as to examine the motor learning literature to gain a broader 
perspective on the issue.”   
 
Following is her description/interpretation/definition of “oral motor exercise:” 
 

“A ubiquitous definition of what constitutes an oral-motor exercise does not exist; the term has been used to 
designate a variety of oral, lingual, and mandibular movements that range from articulator ‘wags’ to ‘push-
ups’ to activities that include blowing bubbles or on horns.”  

 
First, she reviews the “limited published evidence of the relationship of oral-motor proficiency and phonological/ 
articulatory disorders (PAD) remediation….” 
 
In her oral-motor review, she cited “only articles that included experimental controls….”  She cites two, and they 
both focused on myofunctional therapy for tongue thrust and /s/ (Overstake, 1976; Christensen and Hanson, 
1981).  They both reported positive results.  In a later section of this article, we’ll review the Christensen and 
Hanson article.  Dr. Forrest states, “Clearly there is a need for more experimental studies of the effect of 
nonspeech oral-motor treatment on changes in speech production.”  In fact, she was true to her word.  She and 
Iuzzini-Seigel conducted their comparison study in 2008, (see The Third Wave, Dr. Forrest’s Study). 
 
She also investigated studies on motor learning:  Part-whole speech training, the use of strengthening tasks with 
children in therapy, and the use of normal development patterns as a therapy guide.  These also happen to be 
three of Dr. Lof’s concerns (I don’t know who came up with these talking points first—Dr. Forrest or Dr. Lof.  It 
probably doesn’t matter; but they are coordinated in their views).  We’ll address and detail these concerns and 
others, in The Fifth Wave.  The use of developmental patterns in therapy will be addressed in the final 
document, The New Wave. 
 
 
Kamhi, 2006, Treatment Decisions for Children with Speech-Sound Disorders 
 
Dr. Kamhi’s article reads like a newsy “official” blog that was perhaps motivated by the induction of evidence-
based practice: “I came to see that EBP was much more than simply using research to guide clinical practice.”   
 
He continues, “…there are several myths that have become associated with EBP.  EBP is not simply using an 
intervention approach that has research support.  EBP is the integration of the best research with clinical 
expertise and client values.”   
 
And more, “Another myth about EBP concerns the nature of the evidence required to support a treatment 
approach.”  For example, he cites Ylvisaker (2004), “…the strongest evidence for a clinical decision is 
experimental validation with the particular client.  This evidence could come in the form of trial therapy, 
diagnostic teaching, or dynamic assessment.”  This statement reminds me of Dr. Lof’s survey results: 92.7% of 
the SLPs stated that they had observed improved nonspeech oral motor skills, and 86.3% had observed 
improved speech productions.  And yet, those positive results were not emphasized. 
 
Insightfully, he says that making treatment decisions is not easy.  “There is no simple prescription for choosing 
an intervention approach because clinical expertise and client values will vary.” 
 
The remainder of the article is divided into nine sections.  One section “Theoretical Perspectives” includes three 
paragraphs on the oral motor approach (that’s out of seven full pages).  Let’s focus on his oral motor portion.   
 
“The use of oral motor exercises is based on the assumption that poor oral motor control and/or strength 
contributes to poor articulation and that the complex motor coordination required for speech can be facilitated by 
breaking down this complex behavior into smaller units (Forrest, 2002).”  I would say that he’s interpreting 
“motor” and treatment as the first “motor” definition, i.e. neuromuscular/muscle substance therapy. He also 
briefly discusses the association between early oral development and speech development and how the two are 
not associated.  We will be covering the “part-whole” theory in The Fifth Wave. 
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And lastly, Dr. Kamhi cites concern over lack of evidence supporting the use of oral motor exercises.  He also 
cites Clark, 2003; Forrest, 2002; and Tyler, 2005, an article about preschoolers, phonology, and language 
disorders.  (Clark’s and Forrest’s articles were discussed in the above pages.) 
 
The above four articles (along with Lof’s 2003 article) represents the extremely weak research foundation that 
Drs. Lof and Watson put forward in their 2008 survey article as to the evidence against the use of oral motor 
therapy, or their term, NSOMEs.  This lack of foundation is not only confusing, but disturbing. 
 

▪  ▪  ▪ 
 

Many researchers in 2008 and 2009 wrote unfavorably about oral motor.  The waves swelled into a flood of 
unconstructive negativity, in my opinion.  The “sweet sixteen” research articles propelled The Perfect Oral Motor 
Storm to a whole new level. 
 

The following discusses additional research within that approximate timeframe.  It includes research on oral 
motor, but also other relevant topics that impact SLPs who work with children every day, especially in the 
schools.  We’re covering a global view of research reviews in speech-language pathology. 
 

I believe as a result of EBP there has been a significant increase of evidence-based systematic literature 
reviews in our field.  The results on therapeutic approaches within these reviews have been mixed.  Some have 
not been as positive as one would hope, but all recommend a need for additional, substantive research.   
 
 

ASHA:  Evidence-Based Systematic Reviews (EBSRs) 
 

Since 2005, the American Speech-Language-Hearing Association (ASHA), in conjunction with ASHA members 
has conducted Evidence-Based Systematic Reviews (EBSRs).  EBSRs are “formal [and high quality] 
assessments of the body of scientific evidence related to a clinical question and describe the extent to which 
various diagnostic or treatment approaches are supported by the evidence….”   
 

Following are ASHA’s listed review categories (and number of review articles within each category as of 
September 2019):  Cognition (2), Fluency (1), Hearing (12), Language (9), Speech (2), Swallowing (11), Voice 
(2), and Service Delivery (2).  Here’s the link: https://www.asha.org/Research/EBP/EBSRs/.   
 

I’ve selected four Systematic Reviews (in addition to oral motor) that may be of interest to you; two are outlined 
briefly (fluency and auditory processing), and two are presented in greater detail (language therapy and service 
delivery models in the schools).  Then, we’ll address the oral motor research reviews.  While each one is 
interesting and pertinent to our needs as SLPs, do note that NONE express a conclusive evidence-base.  
 

Bottom-line:  It’s difficult to “prove” in a laboratory setting with research criteria and constrictions, that 
what we SLPs do in therapy is effective— WITHIN ANY TYPE OF THERAPY, WITHIN ANY DISORDER. 
 

The Fluency EBSR:  Effectiveness of Interventions for Preschool Children with Fluency Disorders:  A 
Comparison of Direct Versus Indirect Treatments, (Frymark, et al., 2010). 

▪ 22 electronic databases were searched between 2005 to 2010; two other reviews had been conducted 
by Bothe, et al., in 2006, and Herder et al., in 2005. 

▪ 62 abstracts were initially identified and reviewed; 4 met preliminary inclusion criteria.  Upon review of 
the full texts, two more were eliminated. 

▪ They posed six clinical questions to the remaining two articles. 
▪ Conclusion: “Currently, there is insufficient evidence to support or refute the use of a direct intervention 

approach over an indirect approach in the treatment of preschool-aged children with fluency disorders.” 
 

The Auditory Processing EBSR:  Auditory Processing Disorder [APD] and Auditory/Language Interventions:  
An Evidence-Based Systematic Review, (Fey, et al., July 2011). 

▪ 28 electronic databases were searched and yielded 25 studies for analysis. 
▪ Results: “Some support exists for the claim that auditory and language interventions can improve 

auditory functioning in children with APD and those with primary spoken language disorder.” 
▪ Conclusion: “The evidence base is too small and weak to provide clear guidance to SLPs faced with 

treating children with diagnosed APD, but some cautious skepticism is warranted until the record of 
evidence is more complete.  Clinicians who decide to use auditory interventions should be aware of the 
limitations in the evidence and take special care to monitor the spoken and written language status of 
their young clients.” 

(The Fourth Wave:  Extensive Research Data – Page 4 of 15) 

https://www.asha.org/Research/EBP/EBSRs/


Supportive Evidence for the Use of Oral Sensory-Motor Methods to Remediate Speech Sound Productions 
©Char Boshart, M.A., CCC-SLP  ▪  SpeechDynamics.com 

The following are literature reviews for Language Therapy, Service Delivery, and Oral Motor Therapy:  
 

▪ Cirrin and Gillam, 2008, Language Intervention Practices for School-Aged Children with Spoken 
Language Disorders:  A Systematic Review 
 

▪ Cirrin, et al., 2010, The EBSR:  Effects of Different Service Delivery Models on Communication 
Outcomes for Elementary School-Age Children 
 

▪ The Evidence Base Reviews for Oral Motor Therapy 
1. McCauley, et al., 2009, EBSR:  Effects of Nonspeech Oral Motor Exercises on Speech 
2. Lass and Pannbacker, 2008, The application of evidence-based practice to nonspeech oral motor 

treatments. 
 

Please note, the following excellent articles are not included:  Drs. Lee and Gibbons’ 2015 Oral Motor 
Treatment Review, Dr. Kent’s 2015 Narrative Review, and Dr. Maas’ 2017 Speech and Nonspeech article.  All 
three are extremely informative and supportive of a more physiological therapeutic view.  This document, 
however, only includes articles published within a specified time frame (around the years 2008, 2009, as well as 
2010), to exemplify the “wave” of the number and type of articles that emerged within that short time period. 

 
The Evidence-Base Review for Language Therapy 
 
During the time when numerous anti-oral motor articles were being written and when EBP came into vogue, a 
comprehensive analysis of language intervention studies was done by Cirrin and Gillam in 2008.  If you work 
in the schools, you’ll may want to read this article in its entirety.   
 
They detailed a systematic review of articles published since 1985 on the outcomes of language intervention 
practices for school-aged students with spoken language disorders.  To be included in the research review:   
 

▪ The students had to be school-aged (K-12) with language disorders as a primary disorder; students with 
secondary language and communication problems (autism, for example) were excluded. 
 

▪ The study had to be one of the following design types:  Randomized clinical trials (RCTs), meta-analysis 
of RCTs, and systematic reviews of RCTs (referred to as Level 1 evidence); nonrandomized comparison 
studies; or multiple-baseline single-subject design studies (referred to as Level 2 evidence).   

 
Initially, they located 593 published reports, but only 21 studies met all four of their selection criteria.  Eleven of 
the studies limited participants to children in kindergarten and first grade.  The results were tenuous, at best: 
 

▪ “Our search yielded only 3 Level 2 studies of interventions designed to treat aspects of syntax and 
morphology in school aged children.” 

 

▪ “Our search yielded 6 studies of interventions designed to treat aspects of semantics, vocabulary, 
concepts, and word finding in school-age children.  All 6 studies were Level 2 nonrandomized 
comparison studies.” 
 

▪ “Our search yielded only 2 studies of interventions designed to treat aspects of pragmatics, 
conversation, discourse, and narratives that met our criteria.” 

 

▪ “No studies were located that examined the efficacy of language intervention with students with 
language disorders in middle grades or in high school.  This is a major gap in the language intervention 
evidence base and is especially problematic for SLPs in school settings.” 

 
They identified several other gaps: 
 

▪ “Only two of the 21 studies examined the maintenance of treatment effects.  The lack of research on 
whether various language interventions produce lasting positive effects in school-age children is a major 
gap. Proof…is especially critical as SLPs face increasing mandates to demonstrate their effectiveness.” 
 

▪ “Another major gap in language intervention outcome research for school-age children is in the area of 
narrative treatment strategies.  Given the theoretical and practical importance of student’s narrative 
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skills to literacy, it is surprising that we found no Level 1 or 2 studies that investigated the effects of 
narrative-based interventions with school-age students.” 
 

▪ “The lack of evidence that relates to the use of curriculum-relevant materials and general education 
standards in language intervention, and on the effects that language therapy has on students’ progress 
in the general education curriculum (reading, writing, math), is especially problematic for SLPs who work 
in schools.” 

 
▪ “Another major gap in the evidence is that no studies were found that examined the amount and 

frequency of intervention required to make significant progress on language targets for the child in 
schools.” 

 
Cirrin and Gillam concluded, “The fact that only 21 studies [out of 593] met our criteria means that there is 
relatively little evidence supporting the language intervention practices that are currently being used with school-
age children with language disorders.”  They discussed the clinical implications. 
 
To their credit, they did not tell therapists to stop doing language therapy because it’s not supported in the 
research.  Thank you for that.   
 
 

The Evidence-Base Systematic Review for Service Delivery 
 
The purpose of the investigation (Cirrin, et al., 2010) was to conduct an Evidence-Based Systematic Review 
(EBSR) of peer-reviewed articles from the last 30 years about “the effect of different service delivery models on 
speech-language intervention outcomes for elementary school aged students.”  An EBSR is a comprehensive 
overview of the scientific literature on a specific clinical question; in this case, a set of 16 questions. 
 
“…According to the ASHA 2008 Schools Survey data, the pullout model continues to be the most prevalent 
model used by SLPs in elementary schools.” 
 
Method 
 
A systematic search of the literature was conducted between September 2007 and of February 2008.  Thirty-
seven electronic databases were explored, and they “asked” 16 clinical questions.  Here are the questions: 
 

▪ For elementary school age children (5-11 years), what is the influence of the speech language 
pathology service delivery model on:  1. vocabulary, 2. functional communication, 3. speech sound 
production and intelligibility, 4. social communication, 5. language and literacy, 6. narrative discourse, 7. 
curriculum standards, 8. referral of rates to special education, 9. the appropriate use of language 
facilitation techniques by parents, teachers, assistants, caregivers, etc.? 

 
▪ For elementary school-aged children (5-11 years), what is the influence of the frequency/intensity of 

speech language pathology services on: 10. vocabulary, 11. functional communication, 12. speech 
sound production and intelligibility, 13. social communication, 14. language and literacy, 15. narrative 
discourse, and,16. curriculum standards? 

 
To be included the studies had to meet the following four selection criteria items.  The studies had to: 
 

▪ Contain original data that specifically addressed one or more of the 16 clinical questions. 
▪ Be published after 1975 in peer-reviewed journals and be written in English. 
▪ Use one of the following design types: randomized clinical trial (RCT), meta-analysis of RCTs, and 

systematic review of RCTs; nonrandomized comparison study; or multiple baseline single subject 
design study. 

▪ Studies had to include children ages 5 to 11 years of age. 
 
They originally identified 462 articles and 255 made the initial cut.  Full text articles were reviewed and 250 were 
excluded when they did not address one or more of the clinical-questions or did not use an experimental design.  
A total of five studies remained that matched all inclusion criteria. 
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Results 
 
Of the five studies:   
 

▪ Three addressed the influence of a service delivery model on vocabulary skills,  
▪ One addressed the influence of a service delivery model on functional communication, and 
▪ Three addressed the influence of a service delivery model on language and literacy outcomes.   

 
Two of the studies addressed more than one of the clinical questions.  No studies were found relevant to the 
remaining 13 clinical questions. 
 
Clinical Implications 
 

Based on the results, direct speech and language intervention procedures implemented in classroom settings 
have not been tested adequately to determine their effectiveness.  Some evidence suggests that classroom-
based services are at least as effective as pullout intervention for vocabulary and may facilitate generalization of 
new skills to other natural settings. 
 
Filling Gaps in the Evidence Base 
 

▪ “They found no studies that met the criteria that investigated outcomes for students who received 
regularly scheduled direct intervention services in their general or special education classroom 
compared with treatment of the same type of intensity in pullout settings.  This was surprising given the 
amount of literature and expert opinion articles promoting classroom-based intervention models.” 

 

▪ “Research is also needed to identify the optimal combination of service delivery variables to fit different 
needs of different students.” 

 

▪ There has been almost no systematic study as to the effects of the frequency, number, or length of 
speech language treatment sessions, treatment intensity, or how different schedules of service affects 
the student’s communication performance. 

 

▪ In addition, they were surprised to find that even the basic question of speech and language treatment 
in group therapy vs. individual therapy remains largely unanswered. 

 
Conclusion 
 

“The current evidence base does not justify any broad conclusions about which service delivery models are 
preferable for which the elementary school-age children with which specific communication needs.  The optimal 
combination of service delivery variables, such as intervention setting, dosage, and service provider roles, is 
likely to differ for individual children.” 
 
 

The Evidence-Base Reviews for Oral Motor Therapy 
 

There are those that assume that the topic of oral motor is the only type of therapy that relates to the often-
repeated phrase, “there’s no evidence to support this type of therapy.”  No. Sadly, if we look at literature reviews 
on other topics (like those above) there’s very little quality research evidence to support much of what we do 
with our kids and adults every day.  Hopefully the research designs, results, and our therapy, improves. 
 

I do have to say, oral motor is the one topic that has advanced to a whole other level of scrutiny and into a 
perfect storm, if you will, i.e. from “debate” to “controversy” to “a battle,” as stated by Kamhi (2008):  “I hope that 
the guest editor [Gregory Lof] of this issue will continue to lead us in the ongoing battle to reduce the 
widespread and indiscriminate use of NSOMEs.”   
 

It is my opinion that the “NSOME” escalation has widened the gap between professors/researchers and 
therapists/clinicians.  This has been and is detrimental to those in our field and our clients. 
 

▪   ▪   ▪ 
 

Let’s move into the oral motor reviews.  Two literature review articles on “nonspeech oral motor treatment” are 
summarized and critiqued below.  One is a 2008 review, one is a 2009 review; let’s begin with the 2009 review.  
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1. McCauley, R.J., Strand, E., Lof, G.L, Schooling, T., Frymark, T.  (2009). 
Evidence-based systematic review:  Effects of nonspeech oral motor exercises on speech. 
 

2. Lass, N.J., Pannbacker, M.  (2008).   
The application of evidence-based practice to nonspeech oral motor treatments.  

 
 

1. McCauley, R.J., Strand, E., Lof, G.L, Schooling, T., Frymark, T.  (2009) 
Evidence-based systematic review:  Effects of nonspeech oral motor exercises on speech. 

 
“Because of the absence of systematic reviews on the effectiveness of [oral motor exercises] OMEs (at the 
conception of this series), the documented interest by clinicians in OMEs, and controversies about their use with 
a variety of populations, a systematic review on this topic was considered timely.  Systematic reviews are one of 
the highest forms of evidence for answering clinical questions.” 
 
Purpose 
The purpose of this review was to examine the current state of evidence for the use of OMEs in speech 
treatment.  “This article focused solely on the impact of OMEs on speech; in particular, it focused on three 
clinical questions concerning outcomes commonly addressed in clinical practice: 
 

1. What is the influence of OMEs on speech physiology (e.g., acoustic, kinematic, and articulatory 
placement? 

2. What is the influence of OMEs on speech production (i.e., perceptual accuracy)? 
3. What is the influence of OMEs on functional speech outcomes, where functional speech outcomes 

were measures addressing the impact of the speech production errors on communication (i.e., 
intelligibility)?” 

 
They used the following definition:  “OMEs were operationally defined as nonspeech activities that involve 
sensory stimulation to or actions of the lips, jaw, tongue, soft palate, larynx, and respiratory muscles that are 
intended to influence the physiological underpinnings of the oropharyngeal mechanism to improve its functions.  
They may include activities described as active muscle exercise, muscle stretching, passive exercise, or 
sensory stimulation.”  Good. 
 
Method 

▪ The systematic literature search was conducted within the years from 1960 to 2007 (47 years). 
▪ Criteria:  must have been published in a peer-reviewed journal, written in English, and contained original 

data addressing one or more of the clinical questions.  Studies that incorporated mixed treatments were 
excluded. 

▪ Searched within 21 electronic databases and other sources using 71 key words that related to OMEs. 
▪ A total of 899 citations were initially identified.  Of those, 553 were excluded because they were not a 

study or did not address one or more of the clinical questions; that left 346 citations.  Of those, 250 were 
excluded because interventions did not meet the definition of oral motor exercises, or mixed treatment 
was provided, or they did not address one or more of the clinical questions; that left 96.  The final cut 
yielded 15 studies that met the full criteria. 

 
Results 
“Of the 15 studies that met the inclusion criteria, 8 addressed the effects of OME on speech physiology 
(Question 1), 8 addressed sound production (Question 2), and 5 addressed functional speech outcomes 
(Question 3).  This total exceeds 15 because several studies addressed more than one of the clinical 
questions.” 
 
Discussion (verbatim and paraphrased) 
“The difficulty of examining OMEs and speech production is multifold. 
 

▪ Very few articles have been published examining the efficacy of nonspeech oral motor activities toward 
improving speech production. 

▪ Many articles could not be included; they targeted the use of OMEs with other treatment approaches. 
▪ Several narratives were not included; they provided a summary of techniques but did not address the 

efficacy of any particular approach. 
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▪ Even within the small corpus of studies, there are problems interpreting the results.  There is much 
variability among the populations, types of OMEs, and outcomes investigated.  For example, 

o The participants ranged from infants to elderly adults. 
o The participants exhibited a wide variety of medical diagnoses and communication disorders, 

including mild articulation disorder, Down syndrome, cerebral palsy, stroke, cleft palate, 
traumatic brain injury, tongue thrust, and oral or oropharyngeal cancer.   
 

▪ The types of OMEs and interventions used in these studies were equally diverse: 
o Oral stimulating plates,  
o Myofunctional therapy,  
o Range of motion exercises,  
o Strengthening exercises,  
o Sensory stimulation, and  
o Blowing/sucking exercises.” 

 
“Attempting to generalize the findings of such a disparate group of studies for clinical decision making is not only 
problematic but ill-advised.” 
 
Conclusions 
“Insufficient evidence to support or refute the use of OMEs to produce effects on speech was found in the 
research literature.  Discussion is largely confined to a consideration of the need for more well-designed studies 
using well-described participant groups and alternative bases for evidence-based practice.” 
 
As mentioned in the discussion section, the Lass and Pannbacker literature review article (2008; see below) 
was published as this article was being finalized.  Although both articles addressed similar topics, the overlap 
between the two was minimal.  Of the 15 studies included in Lass and Pannbacker’s article, only 3 are common 
to this EBSR. 
 

Boshart’s Critique 
 
I must admit, I’m not surprised at the diversity:  of clients/participants (age, diagnoses and disorders), and the 
range and variability of types of oral motor techniques.  This EBSR underscores the wide range of how oral 
motor is interpreted and can be applied.  The following statement is admittedly an over-generalization but is not, 
I believe, too far from the truth, “oral sensory-motor techniques can be modified and applied with anyone who 
has a mouth.”  When you’re a therapist, that’s a positive thing. 
 
I’ve chosen to briefly summarize 3 of the 15 EBSR Studies:  a. Carlstedt, at al., (2007); b. Ray (2002); and 
c. Logemann, et al., (1997).  Each study was quite different from the others; they included:  two-year old Down 
Syndrome kids, young adults with misarticulations, and older adults with head/neck cancer. 
 
a. Carlstedt, et al.  (2007; one SLP and two dentists; a longitudinal study conducted in Sweden) 

 
▪ Purpose:  To study the effects of palatal plate therapy on oral motor function during a 4-year treatment 

period.   
▪ Patients:  Twenty children with Down Syndrome, mean age 24 months. 
▪ Procedures:  Each of the 20 children were randomly assigned to a palatal plate group (9 kids), or to a 

control group with no palatal plate (11 kids).  All children in both groups had been enrolled in the same 
orofacial physiotherapy program from birth.  Orofacial muscle function was documented using videos of 
the face at baseline, and after 1 year, and after 4 years.  The palatal plate contained a “stimulating 
button anterior to the A-line to influence tongue position and increase tongue activity.” 

▪ Results:  After one-year there was significant improvement in mouth closure and in reduction of tongue 
protrusion.  These variables also increased after 4 years, but not significantly. 

▪ Conclusion:  The results indicate that palatal plate therapy in combination with orofacial physiotherapy 
may have beneficial long-term effects on oral motor function in Down Syndrome children. 

 
Interesting comment by Carlstedt, et al.: “Continuous orofacial stimulation at an early age is important for Down 
Syndrome children.  In Sweden this is initiated and performed by speech and language pathologists in 
habilitation centers.” 
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b. Ray, J.  (2003); Effects of orofacial myofunctional therapy on speech intelligibility in individuals with 
persistent articulatory impairments 

 
This study examined the effects of orofacial myofunctional therapy (OMT) on speech intelligibility in adults with 
persistent articulation impairments. 

 
▪ Clients:  Six adults; between 18 to 23 years of age 
▪ Therapy:  Received myofunctional therapy for six weeks 
▪ Results:  Five out of six clients made significant progress in changing their oral postures and speech 

sound production across all three speech production tasks:  single words, sentences, and spontaneous 
speech.  Speech intelligibility increased significantly in all clients except the one diagnosed with 
developmental apraxia of speech. 

▪ Discussion:  “Orofacial myofunctional therapists, SLPs, and other professionals need to rule out 
underlying orofacial myofunctional variables when targeting speech sounds for intervention.  Speech 
production tasks may be considered as important measures to understand the efficacy of OMT in 
clinical settings.” 
 

c. Logemann, et. al.  (1997); Speech and swallowing rehabilitation for head and neck cancer patients 
 
“Surgical procedures to remove cancers in the oral cavity and oropharynx typically restrict the motion of 
remaining lingual and oral tissues.” 

 
▪ They conducted a pilot study of ROM [Range of Motion] exercises for speech and swallowing with 102 

surgically treated oral and oropharyngeal cancer patients. 
▪ All 102 received therapy for speech, and 92 also received therapy for swallowing for 3 months. 
▪ All were given instructions (by their SLP) on how to perform ROM exercises for the lips, tongue, jaw, 

and larynx, as well as other types of therapy for speech and swallowing.  The patients were asked to do 
the tasks 5-10 minutes, 10 times daily, if possible.  They were seen for follow-up. 

▪ Data was collected at 1 month and 3 months on:  Understandability of speech; percent accuracy of 
consonant sounds; oropharyngeal swallow efficiency [OSPE) on liquid; and OSPE on paste. 

▪ Results: “Significant differences were found between the two groups of patients with respect to both 
global swallowing measures.  Differences in speech intelligibility approached statistical significance.  In 
all three measures, patients who performed ROM exercises exhibited significantly better function, as 
compared with those who did not do the exercises.” 

 

 

2. Lass, N.J. and Pannbacker, M.  (2008); The application of evidence-based practice to nonspeech oral 
motor treatments 
 

Lass and Pannbacker propose the following definition, or perhaps description, of nonspeech oral motor 
treatments (NSOMTs):  “NSOMTs focus on nonspeech movements of the speech mechanism such as exercise, 
massage, blowing, positioning, icing, sucking, swallowing, cheek puffing, and other nonspeech activities.”  “They 
have been used by SLPs for many years to treat a heterogeneous group of speech problems, including cleft 
palate, dysarthria, autism, voice disorders, phonological disorders, dysphagia, and hearing loss.” 
 

Purpose 
“To help SLPs apply the principles of evidence-based practice (EBP) to NSOMTs to make valid, evidenced-
based decisions about NSOMTs and thus determine if they are viable treatment approaches for the 
management of communication disorders.” 
 

Method and Results 
“A total of 45 articles/reports published/presented between 1981 and 2006 were included in this review.”  “A 
literature search was conducted using the electronic databases of MEDLINE and CINAHL (Cumulative Index to 
Nursing and Allied Health Literature).”  (I only located 40: 20 in Table 3; 11 in Table 4; and 9 in Table 5.) 
 
They state that “The search strategy yielded 9 articles concerned with NSOMTs that were published in journals.  
Hand searches yielded another 36 studies.  Twenty were published in a variety of peer- and non-peer-reviewed 
journals.”  See “Publication of reports in journals” in their Table 3 below. 
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Regarding the above Table 3, I question why the nine items were included from the “Advance for Speech 
Language Pathologists and Audiologists” (the former Advance Magazine) in the first place.  The asterisked 
items below the table indicate that the nine Advance Magazine articles were not peered reviewed.  Of course, 
they weren’t, they were articles in an informal professional magazine.  (Geezz—I had a cover article in the 
Advance Magazine once; they missed mine!)   
 
Below, in their Table 4, is their “Evidence for NSOMTs:  Speech outcomes” (11 sources).  It’s difficult to validate 
the listed items as 6 out of 10 were papers or posters sessions presented at an ASHA Convention, one was an 
unpublished doctoral dissertation, two are available online but only as abstracts, which leaves two articles that 
can be accessed online and read in their entirety.  I provide brief summaries of the two articles I was able to 
access. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Format of Evidence 
 
 

Paper presented at ASHA 

 
Poster session at ASHA 
 
*Able to access article 
 
Paper presented at ASHA 
 
Able to access abstract 

 
*Able to access article 
 
Unpub. doctoral dissertation 
 
Able to access abstract 

 
Paper presented at ASHA 

 
Paper presented at ASHA 

 
Poster session at ASHA 
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Christensen, M., and Hanson, M.  (1981); An investigation of the efficacy of oral myofunctional therapy 
as a precursor to articulation therapy for pre-first grade children 
 
This article has stood the test of time and usually makes the cut into literature review articles.  It’s a good, 
quality study.  It was also one of the three articles included in McCauley’s EBSR.   

 
▪ Subjects: 10 children who had completed kindergarten and would be entering into first grade (6 boys, 4 

girls); the mean age was 6 years, 2 months. 
▪ All children tested and selected had, 1) visually and acoustically distorted /s/ and /z/, 2) two or more 

other interdental tongue-tip sounds, 3) interdental tongue positioning when swallowing. 
▪ The ten children were equally divided into two groups and received 22 individual half-hour sessions; 

once a week for 6 weeks, then twice a week for 8 weeks, for a total of 14 weeks. 
▪ Group 1 received only articulation services for the full 14 weeks. 
▪ Group 2 received only tongue-thrust services for the first 6 weeks, then alternating sessions of tongue 

thrust and articulation services for the remaining eight weeks.   
▪ Each child progressed according to his/her ability. 

 
Important results:  According to Table 4 (above), the Results indicate “both groups showed equal improvement.”  
My response is, yes they did, but, “Subjects in both groups made essentially the same progress in correcting 
tongue-tip sound placement, remediating /s/ and /z/ misarticulations, and remediating general articulation errors 
despite the fact that Group 1 subjects had 22 sessions of articulation services compared to Group 2’s eight 
sessions.  Since the other 14 sessions for Group 2 were tongue thrust services these subjects had the 
advantage of achieving significantly more progress than those in Group 1 in remediation of the tongue thrust 
pattern.” 
 
Guisti-Braislin, M.A., and Cascella, P.W.  (2005); A preliminary investigation of the efficacy of oral motor 
exercises for children with mild articulation disorders 
 

▪ Participants:  Four children, two boys and two girls, ages 6 years, 4 months to 6 years, 9 months. 
▪ All were considered to have a “mild speech disorder:” child #1, f/th and v/th; child #2, w/r and frontal lisp; 

child #3, w/r and frontal lisp; and child #4, s/sh, and w/r. 
▪ Each child received 15 half-hour sessions over 7 weeks; two children in two groups. 
▪ Each child received an “oral motor protocol” taken from Easy Does It for Articulation: An Oral Motor 

Approach (Strode and Chamberlain, 1997).  The first author of this article, a second-year graduate 
student, implemented the treatment protocol. 

▪ The tasks were comprised of “general facilitation techniques” (e.g. rope pull, squeeze football, jump up 
and down, bite block, face pats, etc.), and, “direct facilitation techniques” (e.g. mustache press, lip 
stroke, pucker resistance, tongue base press, tongue spread, etc.). 

▪ At the conclusion, no changes in any of the children’s speech was observed. 
 
This is the type of study that confines the characterization of “oral motor therapy,” and mistakenly implies that 
oral motor therapy is a random grouping of odd activities that have nothing to do with speech.  No one is 
surprised at the therapeutic outcome. 
 
Moving on, and finally, in Lass and Pannbacker’s Table 5 (below), they list nine additional studies for “Evidence 
for NSOMTs: Nonspeech outcomes.” 
 
 
 
 
(intentionally blank) 
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The “Results” are a little more positive in this listing.  Do note that the two Ray articles (2002, 2003) were also 
included in The McCauley, et al. EBSR.   
 
Conclusion 
In their Summary they conclude: “Evidence is either weak (based on reports of clinical experience and opinion) 
or lacking to support NSOMTs for the treatment of speech sound disorders.” 
 
Just for fun, I counted the number of sentences in this article that said to the effect, “There is weak or limited 
evidence to support the use of NSOMTs.”  I came up with 20.  In my opinion, this is not an unbiased literature 
review, or analysis of the literature, or a reasoned application of EBP and NSOMTs.   
 
On a personal note, I have followed Dr. Pannbacker’s work for several years.  In fact, she was one of the 
original authors that wrote about tongue thrust; I purchased her tongue thrust analysis and therapy program 
back in the late ‘70s.  I, also know, sadly, Dr. Pannbacker passed away in 2015 (the same year as Pam 
Marshalla).  Thank you Dr. Pannbacker for a long and distinguished career. 
 
 

Wrap-Up 
 
My conclusions regarding the research data?  As said in almost every article, yes, we do need more targeted 
and professional research studies.  But I add, let’s conduct them by consulting experienced SLPs—maybe even 
they do the therapy.  No offense intended toward graduate students, I was one once, but I’m not sure they know 
the nuances of therapy, and that can make a difference.  After all, therapy in a lab setting is quite different from 
a real therapy room setting. 
 
Also, I was a bit amazed and highly concerned that the content of the two oral motor literature review articles 
(that were apparently conducted around the same time) had so little overlap; only three articles.  The thing is, 
Lass and Pannbacker’s biased and negative views and conclusions about NSOMTs (an over-generalization of 
oral motor therapy) are the ones that are most often cited, not the more balanced, reasonable ASHA involved 
Evidence-Based Systematic Review by McCauley and colleagues.  This is unfortunate. 
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Although some have tirelessly tried to restrict and denigrate oral motor therapy as only the haphazard use of 
play-tools to generate speech sounds, there is much more to the methodology of working with the mouth and its 
components, as the positive research results indicate.  And that’s a good thing.  All clients and their needs are 
unique—as our therapy must be.  Oral motor therapy is malleable and adaptive, but each one of us must know 
what we’re doing, and why.  Our strategies must be embedded in well-researched associated theories, 
otherwise we are just doing haphazard, throw-it-against-the-wall-and-see-what-sticks therapy.  And that isn’t 
helpful for anyone. 
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The following is a list of 16 articles published during the years 2008 and 2009 that exemplifies the 
preponderance of anti-oral motor sentiment at that time.  Several of these were referenced in the above pages 
and on The Speech Link podcast (Part 3, The Perfect Oral Motor Storm). 
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In many of Dr. Lof’s past and present convention handouts, online 
presentations, and in several journal articles, he, and others, outline five 
“Theoretical Reasons to Question Using NSOME.” 
 
I’ve concluded they are important and critical concerns and reasons for 
opposing oral motor.  Therefore, Dr. Lof’s five “Reasons” are critiqued 
and combined into The Fifth Wave.   
 
Each “Reason” is first presented in Dr. Lof’s format (I took the liberty to 
alphabetize his concerns for easy reference), followed by my analysis, 
critique of the subject and sometimes his resources, as well as 
substantiated views of oral sensory-motor theory and methods.  Here are 
Dr. Lof’s Five Reasons: 
 

 

1.  Part-Whole Training and Transfer 

2. Strengthening the Articulatory Structures 

3. Relevancy of NSOME to Speech 

4. Task Specificity 

5. Warm-Up/Awareness/Metamouth 
 
 
 
 
 
 
*Extracted from, Lof, G.L. (2017). Logic, Theory, and Evidence Against the Use of Nonspeech Oral Motor 
Exercises (NSOME) to Change Speech Sound Productions in Children, pages 14-28.  PA Convention Handout. 

*The Five Theoretical Reasons to 
Question Using NSOME 

by Gregory L. Lof 
 

Five Critiques & Responses 
by Char Boshart 
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Page 1:  Reason #1 (of 5) was extracted from “Theory and Evidence Against the Use of Nonspeech Oral Motor 
Exercises (NSOME) to Change Speech Sound Productions in Children,” by Gregory L Lof.  His original handout 
was presented at the Oregon Speech and Hearing Association Convention.  (Alphabetized letters were added for 
easy reference.) 
 
Pages 2, 3 and 4:  Contains Char Boshart’s response to Dr. Lof’s questions and concerns.  The response 
includes critiques, explanations, suggestions, and resources that support an oral emphasis.  Page 5, Resources. 

 

 
 

Lof’s Stated Resources and References: 
 
Forrest, K.  (2002).  Are oral-motor exercises useful in the treatment of phonological/articulatory disorders?  Sem in 
Sp and Lang, Vol 23(1), 15-25.   
 
Ingram, D., and Ingram, K.  (2001).  A whole word approach to phonological intervention.  Lang, Sp & Hear 
Services in the Schools, 32, 271-283.   
 
Kleim, J.A., Jones, T.A.  (2008). Principles of experience-dependent neural plasticity:  Implications for rehabilitation 
after brain damage.  J of Sp Lang and Hear Res, Vol 51, S225-S239.   

 
Velleman, S., and Vihman, M. (2002).  Whole-word phonology and templates:  Trap, bootstrap, or some of each?  
Lang, Sp and Hear Serv’s in the Schools, 33, 9-23.   

 
Wightman, E, and Lintern, G.  (1985).  Part-task training of tracking for manual control.  Human Factors, 27, 267-
283.   

 

 
------------------  End of Lof’’s Reason #1  ------------------ 

 
 

a. 

b. 

c. 

d. 

Part-Whole Training and Transfer 
Dr. Gregory L. Lof 

Char Boshart 

Reason 

#1 

of The Fifth  
Wave 
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Dr. Lof’s supportive view of “whole training” (whole speech sounds or whole words) in opposition to “part-to-whole 
training” (training in relevant components then combining them) does not hold up; there are obvious flaws.  Some of 
his resources are either not on-topic or they’re unrelated. 

 
In an article by Shay (2013, School of Education, Syracuse University) he says: “The study of superiority of the 
whole and part methods of learning has been one of constant controversy.  The initial experimental study was 
published in 1900.  Since that time there have been over thirty experiments conducted on this problem, but the 
results have failed to reach general agreement.”  This continues to be a debate in our field, and other fields, as well.  
It’s not conclusive.  I don’t know why Dr. Lof would imply that it is. 

 
Review and Critique of Dr. Lof’s Resources and References 
 

Regarding Dr. Lof’s questions in “a” my answer is a qualified, yes.  There are variables, however.  It depends on 
how the “whole” is parsed, then assembled.  It also depends on the child, his/her capabilities and compliance.   
 
Regarding Dr. Lof’s other “reasons” (“b” through “d”), I’ll respond in the context of his resources. 
 

▪ Kleim, J.A., Jones, T.A.  (2008). Principles of experience-dependent neural plasticity:  Implications for 
rehabilitation after brain damage.  J of Sp Lang and Hear Res, Vol 51, S225-S239.   
 
Dr. Lof cites this article as a reference in the above bulleted item “b.”  And although the content is excellent, I 
could find neither a quote referencing his specified content (in “b”) or anything specific in the article that relates 
to it.  Although this journal article does not directly mention “part-whole training” it does pertain to the plasticity 
of the brain as to how it learns and relearns in rehabilitation.  To give Dr. Lof the benefit of the doubt, perhaps 
he was referencing part-whole training indirectly somewhere in the article. 
 
For better understanding of neural plasticity, here are a few of the author’s introductory remarks on both new-
learning and re-learning:   
 

“Neural plasticity is believed to be the basis for both learning in the intact brain and relearning in the 
damaged brain that occurs through physical rehabilitation.”  “…Neural plasticity is the mechanism by which 
the brain encodes experience and learns new behaviors.  It’s also the mechanism by which the damaged 
brain relearns lost behavior in response to rehabilitation.”   

 

The remainder of the article primarily emphasizes the “damaged brain” (their term).  It reviews 10 principles of 
experience-dependent neural plasticity and considerations for applying them to individuals to “optimize 
rehabilitation.”  All are good points, for example, Use it and Improve it, Repetition, Intensity, Time, etc.  Here 
are two (of the ten) principles that may relate to the part-whole transfer topic.  
 
Principle #7, Salience Matters, is the only one that specifically references “motor speech disorders.”  They 
state, “Saliency [the importance of the task] is already an important consideration in the treatment of many 
neurological disorders, including aphasia and motor speech disorders.” 
 
Principle #9, Transference.  “Transference refers to the ability of plasticity within one set of neural circuits to 
promote concurrent or subsequent plasticity.”  They provide an example, “Training on a fine digit movement 
task induces an increase in corticospinal excitability and an expansion of hand muscle representation in [the] 
primary motor cortex.”  Okay, this sounds like part-to-whole training and learning to me. 
 

▪ Wightman, E, and Lintern, G.  (1985).  Part-task training of tracking for manual control.  Human Factors, 27, 
267-283.   
 

I’m unsure why this article was included in his argument; it’s primarily pro part-to-whole instruction.  The 
authors define part-task training as “Practice on some set of components of a whole task as a prelude to 
practice of or performance of the whole task.”  “Part-task procedures are intended to improve learning 

Boshart’s Response to 
Lof’s Theoretical Reasons to Question Using NSOME #1: 

Part-Whole Training and Transfer 

(Lof/Boshart, Reason #1: Part-Whole Training and Transfer – Page 2 of 5) 
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efficiency….”  “Part-task training appears to be more effective with difficult tasks.”  Well, speech IS a 
DIFFICULT task.  They cover information and research (pros and cons) about segmentation, fractionation, and 
simplification.  In full disclosure, this article was researched and written for the Naval Training 
Equipment Center to determine the best method for in-flight training programs.  Good article, however. 
 

Additional pro part-task points for instruction and learning (by Wightman and Lintern, 1985, and Rose, 1997): 
 

➢ Learning capabilities: “Part-task training also appears to be more effective for low-aptitude (intellect) 
or inexperienced students.”  That’s many of my speech-kids. 

➢ Integrating parts back into the whole: “Partition the task, then reintegrate the parts during learning.” 
➢ A fundamental assumption: “That components of a task can be identified and the improved skills on 

the components will help performance of the whole task.” 
➢ Critical principle: “It is important that learners understand how the part or parts they are currently 

practicing are related to the whole skill.”  Speech sound production and generalization is always the 
primary focus of oral motor therapy (and other therapies) and it’s important that we inform the client of that. 

 

▪ Forrest, K.  (2002).  Are oral-motor exercises useful in the treatment of phonological/articulatory disorders?  
Sem in Sp and Lang, Vol 23(1), 15-25.   
 
Although Dr. Forrest questions oral-motor exercises, she quotes Magill, “The most obvious reason for using 
oral-motor exercises is that speech is an extremely complex motor behavior and principles of motor learning 
suggest that learning is facilitated when a complex behavior is decomposed into smaller units.” (From Magill’s 
1998 edition of his book, Motor Learning:  Concepts and Applications; it’s currently in its 9th edition.)   
 

In “c,” Dr. Lof mentions “fractionating” (in Forrest, 2002).  In Wightman and Lintern, 1985 (a resource Dr. Lof 
cites) and also in Rose, 1997 (page 256) they discuss fractionating, etc.  In fact, they indicate that there are 
three types of part-task practice:  1) segmentation, 2) simplification, and 3) fractionization.  In my perspective 
(if I had to pick one of these), the type of practice that best applies to speech sound therapy is segmentation.  
Segmentation portions the “whole” skill into components, practiced until successful, then combined.  
Within segmentation, there’s another variety called “progressive-part practice.”  One practices the first skill, 
then the second, then combines the two prior to practicing the third. 
 

▪ Ingram, D, and Ingram, K.  (2001).  A whole word approach to phonological intervention.  Lang, Sp & Hear 
Services in the Schools, 32, 271-283.   
 
An excellent account of a pure phonological approach.  Phonological intervention is one type of therapy, as is, 
oral motor.  All SLPs need to be familiar with a variety of therapy options and have them at their disposal to 
apply appropriately with their child or adult.  No one approach “works” with all speech disordered individuals. 

 

▪ Velleman, S, and Vihman, M. (2002).  Whole-word phonology and templates:  Trap, bootstrap, or some of 
each?  Lang, Sp and Hear Serv’s in the Schools, 33, 9-23.   
 
A nice discussion of language learning, phonological development, and first year development.  I did not pick 
up the implication that the authors are major supporters of strictly “whole” sound/word instruction. 

 
 

Part-to-Whole Training and Transfer: Informal Analysis & Suggestions 
 

Dogmatic beliefs of either pure “phonological” speech training (emphasis on whole sound/word training using the 
auditory sensation and cognitive piece) and “phonetic” speech training (emphasis on part-to-whole oral sensory-
motor methods, i.e. intrinsic sensations and movements during the speech act) sometimes gets us in trouble.  No 
doubt, when one believes speech primarily embodies the acoustic result within the framework of a language system 
it’s difficult to understand parsing or compartmentalizing the “auditory result” into recognizable and relatable 
components.  (Yes, I’m well-aware that the dogma relates to both sides.) 
 

Now, in our field, traditionally we are told that “speech” has several subsystems:  respiration, phonation, resonance, 
prosody, and articulation.  As a therapist who needs specifics, those categories are too broad.  Sometimes the 
subsystems are parsed into subsystems.  Traditionally speech articulation is described as the process of forming 
sounds and words with oral parts, the lips, tongue, jaw, teeth, palate, and velum.  Oral parts are good, but as a 
therapist, what do I do with them?   
 

(Lof/Boshart, Reason #1: Part-Whole Training and Transfer – Page 3 of 5) 



Supportive Evidence for the Use of Oral Sensory-Motor Methods to Remediate Speech Sound Productions 
©Char Boshart, M.A., CCC-SLP  ▪  SpeechDynamics.com 

Also, within our field of speech-language pathology we have devised categories to identify and describe speech 
production.   
 

1) Place, manner, voice (that describes speech sound productions) 

2) Distinctive features (a binary system of phonetic contrasts of speech sound productions), and  
3) Phonological processes (that describes “patterns of errors” that typically developing children use when 

developing speech, it does not describe correct speech sound productions) 
 

As an experienced speech-language therapist that veers toward the side of phonetics, I’ve parsed many-a-speech-
sound and reconstructed it into successful speech production.  Following is another alternative; one that I’ve used, 
and one that is easily viewed and analyzed on the client and worked-with in therapy.  All this information is in the 
literature and has been for many years.   
 
I’ll detail the information much more in Wave #5, The New Wave, but for now, appropriately parsing and training 
oral stabilization and mobilization speech sound production components then combining them, over time, is an 
excellent method to generate the whole speech gesture.  Potentially it will transfer into connected speech much 
easier.  Of course, the speech sound is always the specified target goal during therapy. 
 

Speech sound productions are comprised of points of “stabilization and mobilization” (Fletcher, 1992; Lee, et al., 
2015).  These bottom-line oral elements can be identified, shaped, layered and combined into speech sounds.  This 
approach can be especially helpful for a child who is unable to correctly perceive the speech sound (either 
auditorily or intra-orally, or both) or, physiologically produce it.   
 

Component tasks are not treated as traditional sound-stimulation, i.e. ask the child to do an oral 
movement, repeat it, and expect a correct production of the speech sound to emerge.  Component tasks 
are actual stabilization and mobilization elements of the speech sound.  They are parsed, then combined 
and practiced appropriately, at his or her capability level, over time, as an acquisition process.  The 
movements transition and “layer” into a correctly stabilized and mobilized speech sound production.  
“Correct” means not an acoustic approximation of the ideal acoustic result, i.e., something that sounds close.  
Correct is when stabilization and mobilization are in place for the speech sound production. 
 

In addition to individual speech sounds, lingual stabilization is critically important during connected speech.  Gick 
and Allen in 2013 discovered that “the tongue is almost constantly braced against lateral surfaces [the top, 
side teeth and the perimeter of the palate] during running speech.”  A speech sound production that is parsed, 
and correctly stabilized and mobilized will ideally carryover and transition into connected speech production with 
less effort in less time.  That’s the goal. 
 
Early in my career, I used a whole sound/word approach, along with simultaneous game playing:  Johnny picks a 
card, he attempts the sound or the word, I say okay (whether it was or not), he spins the spinner, he moves his 
game piece, and on to the next child.  It was fun!  It was wasting time.  To me—it wasn’t therapy.  

 

With some children that need more than just a whole sound/word auditory model, that child may do his/her best to 
say it, but as a result, practices it incorrectly.  Some therapists shy away from responding to the child with 
appropriate, realistic feedback and guidance letting the child know his/her production was not correct.  And chances 
are, the child doesn’t know the difference.  So, he/she just keeps on saying the incorrect sound, or perhaps 
temporarily modifies it a bit.  This can be frustrating for everyone—therapist and child.   

 

Applying part-to-whole components in speech therapy: 

▪ Helps the child comprehend what to do (since I’m asking the child to do a parsed task at his/her capability 
level). 

▪ Helps the child identify placement via intra-oral sensory assistance (in addition to the auditory sense).  In 
effect, it adds other sensations the child can use to determine placement, i.e., he/she can localize, “feel” it, 
and adjust if necessary. 

▪ Helps the child experience small increments of success based on the oral movements he/she can do.  It’s a 
process; this motivates him/her to continue to work over time.  “Parsing” is conducive to sequential 
learning.  It is not an all or nothing expectation, i.e., the speech sound is said correctly, or it isn’t. 

 

This approach is a win-win for everyone. 

 

(Lof/Boshart, Reason #1: Part-Whole Training and Transfer – Page 4 of 5) 
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Boshart’s Resources and References: 
 

▪ Fletcher, Samuel.  (1992).  Articulation:  A physiological approach.  Singular Publishing Group. 

▪ Gick, B., and Allen, B.  (2013).  Speaking tongues are always braced.  The J of the Acoustical Soc of Amer, 134, 4204.   

▪ Lee, A., Gibbon, F.E., Oebels, J.  (2015).  Lateral bracing of the tongue during the onset phase of alveolar stops:  An EPG 

study.  Clin Linguist Phon, 29(3), 236-245. 

▪ Rose, DJ.  (1997).  A Multilevel Approach to the Study of Motor Control and Learning.  Allyn and Bacon. 

▪ Shay, C.T. (2013).  The progressive-part vs. the whole method of learning motor skills.  Research Quarterly, Amer Physical 

Ed Assoc, Vol 5 (4), 62-67. 

▪ Wightman, E, and Lintern, G.  (1985).  Part-task training of tracking for manual control.  Human Factors, 27, 267-283. 
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Page 1:  Reason #2 (of 5) was extracted from “Theory and Evidence Against the Use of Nonspeech Oral Motor Exercises 
(NSOME) to Change Speech Sound Productions in Children,” by Gregory L Lof.  His original handout was presented at the 
Oregon Speech and Hearing Association Convention.  (Alphabetized letters were added for easy reference.) 
 

Pages 2, 3, 4 and 5:  Contains Char Boshart’s response to Dr. Lof’s questions and concerns.  The response includes 
critiques, explanations, suggestions, and resources that supports an oral emphasis. 
 

 

a. 

c. 

b. 

d. 

e. 

f. 

g. 

h. 

i. 

j. 

k. 

(Lof/Boshart, Reason #2: Strengthening the Articulatory Structures – Page 1 of 5) 
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Dr. Lof’s Resources and References (Comments by Boshart in bold italics) 
 

• Bunton, K. & Weismer, G. (1994).  Evaluation of a reiterant force-impulse task in the tongue.  Journal of Speech and Hear 
Res, 37, 1020-1031.   

• Clark, H. (2005, June 14).  Clinical decision making and oral motor treatments.  The ASHA Leader, 8-9, 34-35. Good, 
practical document. Discusses weakness, endurance, muscle tone, etc.; provides strategies. 

• Clark, H.  (2010).  Nonspeech oral motor intervention.  In A. Williams, S. McLeod, & R. McCauley, Interventions for Speech 
Sound Disorders in Children.  Baltimore: Brookes Publishing.  Her work is systematic and thorough.  

• Clark. (2013); an article in the ASHA Leader. 

• Clark, H.M., O”Brian, K., Calleja, A., Newcomb Corrie, S.  (2009).  Effects of directional exercises on lingual strength.   J Sp 
Lang Hear Res, Vol 52, 1034-1047.   

• Robbins, J., Gangnon, R. E., Theis, S. M, Kays, S. A., Hewitt, A. L., & Hind, J. A. (2005). The effects of lingual exercise on 
swallowing in older adults. Journal of the American Geriatrics Society, 53(9), 1483-1489.  Really like this study; very 
helpful.  Used IOPI with 10 healthy 70- to 89-year-olds.  Did lingual strength activities for 8 weeks.  Resulted in 
increased isometric tongue strength and increased swallowing tongue-palate pressure.  It is possible to strengthen 
the tongue with a repetitive isometric regimen. 

• Solomon, N, and Munson, B.  (2004).  The effect of jaw position on measures of tongue strength and endurance.  J of Sp, 
Lang, and Hear Res, 47, 584-594.  Interesting study.  They discovered that the tongue has greater vertical strength 
and endurance when the jaw is more elevated, than when it’s open.  They used the IOPI and bite blocks that graded 
the levels of jaw arcing.  

• Sudbery, A, Wilson, E, Broaddus, T, Potter, N.  (2006).  Tongue Strength in preschool children: measures, implications, and 
revelations.  Poster presented at the ASHA Convention, 2006. (Unable to access.) 

• Wenke, R, Goozee, J, Murdoch, B, and LaPoint, L.  (2006).  Dynamic assessment of articulation during lingual fatigue in 
myasthenia gravis.  J of Medical Sp-Lang Path, 14, 13-32.  Good study. 

 

------------------  End of Lof’s Reason #2  ------------------ 
 
 
 
 
 
 
 

In this topic, Dr. Lof overtly expresses concern about “the need for lingual strength during speaking.”  Covertly, 
however, he implies an assumption that SLPs that do “NSOMEs” (in his interpretation, check puffing, tongue 
curling, tongue presses, and other random oral movements) do them unnecessarily to try to “strengthen” the tongue 
in children with speech sound delays.   
 
Thinking therapeutically, almost every SLP who’s done therapy has worked with a child with an idiopathic speech 
disorder who had a flaccid tongue that moved horizontally, i.e., anteriorly-posteriorly during speech production.  
And, almost every SLP has wondered, “Is there something I need to do with the tongue muscles?  If so, what?”  
Speech sounds require front-tongue and back-tongue vertical movements; and some tongues do not automatically 
comply.   
 
On the other hand, in the literature, it’s well documented and quite acceptable to do lingual strength tasks with 
individuals with diagnosed oral motor impairments, such as a person with acquired dysarthria or dysphagia.  There 
is an assumption that if there is no diagnosed neuromuscular “issue” that strength tasks in therapy are mute. 
 
The strength issue has been studied through the decades.  There are, however, two other terms that need to be 
brought into the discussion:  tone and endurance.  We’ll briefly address them, too. 
 

▪  ▪  ▪ 
 

In “a” (on the previous page) Dr. Lof poses four questions then proceeds to answer them in his subsequent points 
“b” through “k”.  In the following, I’ll specifically address his four questions posed in “a” as well as his comments in 
“b” through “k”.   
 

1. Is strength necessary for speaking?  If so, how much? 
 
No, not in the way we normally think of strength, tension, or force.  In fact, I agree whole heartedly with Dr. Lof 
and other researchers that neither lingual nor labial excessive “strength” is needed to employ “forceful” speech 
production.  During speaking (as indicated in “b” “c” and “d”) the tongue exerts “a small proportion of total 
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pressure that the tongue can exert” (Neel and Palmer, 2012).  It is estimated that oral structures require no 
more than 20% of their maximal force-generating capabilities to produce speech. 
 

The reference, I believe, is to the lingual (and labial) tactile interactions during speech production and the 
amount of “force” exerted during those lingua-dental/alveolar/palatal/velar contacts.  Tongue movements during 
connected speech require dexterity and agility necessary to produce refined and precise tactile and spatial 
interactions.  Speaking is not a “forceful” activity that requires extreme lingual strength.  Connected, 
conversational speaking, however, does require lingual endurance (Solomon, 2004). 
 

2. Are the articulators actually strengthened by using NSOME? 
 
This is a ridiculously loaded question.  So, just what are NSOMEs, and has anyone ever claimed to 
“strengthen” the tongue with indiscriminate, random tasks?   
 
In his 2008 survey article, he implies that “NSOMEs” involve (haphazard, off-the-wall) tasks, such as blowing, 
tongue “push-ups”, pucker-smile, cheek puffing, etc.  In the 2008 Forrest and Iuzzini-Seigel comparison study, 
their interpretation of “non-speech-oral-motor therapy tasks” involved moving around the room while doing face-
patting for 2 to 3 minutes, then stroking the center of the tongue with a tongue depressor, applying a resistance 
against the tongue, and lifting the tongue tip to the alveolar ridge. 
 
Of course, if the non-oral tasks they used or any tasks like them are used, the answer to this question is a 
resounding NO.  Changing, or at the very least, impacting lingual musculature is similar to exercise regimens 
needed to tone thighs and other body parts.  Although it does contain some unusual characteristics, the tongue 
is comprised of skeletal muscle—just like all the other muscles we can see on our body.   
 

There are reliable studies that indicate lingual muscles can be strengthened (similar to other skeletal 
muscles on our body).  But, as I learned from Dr. Hall (a professor in the physiology department at Loma Linda 
University), and from Dr. Heather Clark and others in research articles and books, as well in my own therapy 
applications, there must therapeutic parameters met to do so.  Briefly, they are:   
 

1) Maximum and multiple isometric contractions against an immovable force, (such as the hard palate 
when an IOPI devise is not available) 

2) A specific number of reps and sets (slightly above their capability level) that increase over time, and,  
3) Tasks that are done with consistent repetition over time.  The length of treatment time varies between 

six to eight weeks.   
 
In addition, Clark (2008) specifically recommends allowing adequate time between exercise sessions to allow 
for muscle recovery. (Refer to asterisked References below.) 
 

3. How do SLPs objectively document weakness of articulators and objectively document supposed 
increases in strength after NSOME? 
 
We don’t.  A portable, affordable, personalize-able IOPI (Iowa Oral Performance Instrument) devise would be 
helpful.  Several years ago, I borrowed one and loved it.  (See the IOPI devise on page 5.)  An excellent 
systematic review was done to examine the evidence for the use of the IOPI (Adams, et al., 2013).  Since 1991, 
they found 38 “strength” studies and 15 “endurance” studies; very interesting reading.   
 
Another lingual toning device that has unfortunately come and gone is the SwallowSTRONG Device by 
Swallow Solutions.  It was originally the Madison Oral Strengthening Therapeutic device (the MOST), by JoAnn 
Robbins.  The device facilitated progressive resistance and was quite successful in helping dysphagia patients. 
 
An excellent 2017 (Moon, et al.) article on the IOPI (done in Korea) resulted in significant improvement in 
lingual strength and articulation in stroke patients with dysarthria. 
 

4. Do children with speech sound disorders have weak articulators? 
 
The accurate answer (as stated in Potter, Nievergelt and VanDam, May 2019 article) is  

1) The majority of tongue strength studies have focused on adults, and 
2) Over the past 75 years, the studies have reported contradictory findings.   
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Please refer to Potter’s article for numerous resources.  Potter’s recent study (2019), however, postulates some 
interesting results:   
 

▪ They compared tongue strength (using the IOPI) with a total of 286 individuals ages 3 to 17 years; 228 
were typical developing, 16 were speech sound delayed/disordered, and 42 had identifiable motor 
speech disorders. 

▪ “For all groups, tongue strength increased rapidly from 3 to 6.5 years of age then continued to increase 
with age at a slower rate until 17 years of age.” 

▪ Children with speech delays did not differ from typical developing peers.  However, children with motor 
disorders demonstrated decreased tongue strength compared with the typical and speech delayed 
children.  

▪  ▪  ▪ 
 

Do keep in mind:  The tongue is a “muscular hydrostat” and is capable of localized extension and contraction, 
(Kent, 2004).  In addition, “Muscular hydrostats [like the human tongue], such as tentacles and the elephant’s trunk, 
are structures that are composed entirely of soft tissue:  muscles, fat, connective tissue [no bones or joints].  They 
are capable of a rich combination of shapes and motions…” (Stone and Murano, 2007). 
 

Most tongue and speech discussions go back to the basics:  All speech is comprised of stabilization and 
mobilization components.  Throughout The Perfect Oral Motor Storm documents, I’ve emphasized external 
stabilization to anchor the tongue during use, i.e. lateral lingua-dental bracing (Gick and Allen, 2013; Gick, et al., 
2017).  However, one of the most specific “muscular hydrostat maneuvers” that the tongue must be capable of 
achieving is internal lingual stabilization—mid-tongue contraction.  This is critically important to generate agile, 
precise lingual movements.  Here’s the essential piece: 
 

The front-tongue only elevates (lifts and curls) when the mid-tongue contracts (Smith and Kier, 1989). 
Front-tongue vertical movement is absolutely necessary 

for correct production of t, d, n, s, z, sh, zh, ch, j, l, and the retroflex /r/. 
 
The front-tongue cannot move vertically to successfully interact with the alveolar ridge (or anywhere else) unless 
the mid-tongue contracts.   
 
For speech, the tongue must be capable of not only generating mid-tongue contraction but be capable of 
adjusting the graded levels of contraction commensurate to the amount of vertical movement needed.  For 
example, a /t/ requires very little mid-tongue contraction for the front-tongue to elevate and interact with the alveolar 
ridge, but a retroflex /r/ requires much more contraction to curl back and form its oral resonance space.  Now this is 
something I can address in therapy.   
 
Not to be omitted, the lips are also muscular hydrostats, but with fewer degrees of freedom than the tongue (Stone, 
et al., 2007). 
 
We frequently read of lingual strength, but rarely of lingual tonicity or lingual endurance.  Definitions are abundant, 
but overlapping associations with speech production, aren’t.  I studied this conundrum for two years with Dr. Hall (a 
physiology professor) and still have questions.  Strength (your maximum contraction that can be held for a short 
length of time) CAN be measured.  Tone (a visual “thing” refers to the state of normal tension that enables you to 
posture and move at a moment’s notice) CANNOT be measured.  Endurance (the ability to keep the muscle 
neurons firing) CAN be measured.  Of the three, however, oral movement endurance seems to be most closely 
related to connected speech production, but we need proof.  Research is sparse in this area. 
 
I pose these questions to you, SLPs and researchers: 

▪ Does the “level” of lingual tonicity impact an individual’s ability to generate and adjust mid-tongue 
contraction? 

▪ Is the capability to alter the amount of mid-tongue contraction associated with lingual agility, dexterity, and 
precision? (My guess is that it is, but it would be helpful to confirm or deny.) 

▪ Is mid-tongue contraction and the ability to maintain it and adjust the levels of contraction during long 
periods of connected speech associated with speaking endurance? 

▪ Is tone related to endurance?  (Think long-distance runners; they’re very toned and have good endurance.) 
▪ Is strength related to endurance?  (Think sumo wrestlers; they’re not toned but have great strength.  Also, 

ballerinas generate refined, precise, delicate movements—but they’re strong.  What’s the connection?) 
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The Iowa Oral Performance Instrument (IOPI; iopimedical.com) is a pressure transducer system used to measure 
muscle strength and endurance of the hand, lips, or tongue.  It consists of a mouthpiece that contains sensors that 
measure pressure at four distinct locations on the tongue.  
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Page 1:  Reason #3 (of 5) was extracted from “Theory and Evidence Against the Use of Nonspeech Oral Motor 
Exercises (NSOME) to Change Speech Sound Productions in Children,” by Gregory L Lof.  His original handout 
was presented at the Oregon Speech and Hearing Association Convention.  (Alphabetized letters were added for 
easy reference.) 
 
Pages 2, 3, and 4:  Contains Char Boshart’s response to Dr. Lof’s questions and concerns.  The response 
includes critiques, explanations, suggestions, and resources that support oral emphasis. 
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(Eds.), Clinical management of motor speech disorders in children.  New York:  Thieme. 
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Dr. Lof, I believe, refers to the concept of “relevancy” in three ways: 
 

1. Task Specificity: “Relevancy is the only way to get changes in the neural system; the context in which a 
skill is learned is crucial” (see “a” above).  He relates relevancy to, the “purpose of a motor behavior has a 
profound influence on the manner in which the relevant neural topography is marshaled and controlled” 
(see “c” above).  This “relevancy” concern is the topic of Reason #4, Task Specificity.  I’ll respond to this 
highly controversial neurological issue in Reason #4. 

 

2. Dis-Integration of Speaking: “Most NSOMEs dis-integrate the highly integrated task of speaking” (see “d”) 
by practicing tongue elevation, etc.  This is somewhat related to the part-whole transfer issue 
discussed in Reason #1.  However… 
 
Dr. Lof states (in “c”), “For sensory motor stimulation to improve articulation, the stimulation must be 
done with relevant behaviors, with a defined end goal, using integration of skills.”  I would interpret 
that to mean that the dis-integration then integration of skills is appropriate, as long as the “parts” are 
relevant to “speech.”  (As we discovered in Reason #1, Dr. Lof is apparently opposed to part-to-whole 
training.) 
 

3. The importance of doing therapy tasks that are relevant to speech and in context (see “c” “d” “e” “f”).   
 

It is a misconception that speech sounds cannot be parsed into meaningful, relevant components then 
integrated successfully into speech sounds.  We’ve discussed this and therapists do it every day.   
 
To be sure, the approach of “parsing then combining” relevant tasks in context is applied successfully in other 
motor activities, as well. 
 

▪ Regarding Dr. Lof’s example of “shooting a free throw using a basketball (see “d”).  I recently gave a 
seminar on oral motor components and mentioned Dr. Lof’s basketball example.  A gentleman in the 
audience (big, muscular, and an athlete) immediately spoke up and said, “When I teach someone to 
throw a basketball, I deconstruct the movements.  They practice and learn the movements, then we put 
them together.  That works the best.”  I thought that was interesting and revealing. 

 
Also, check out the YouTube video of Larry Bird (a famous and amazing basketball player) and “Red” (a 
coach), parsing the components of how to shoot a free-throw.  Note how they describe the points of 
stabilization and mobilization without actually using those terms.   (YouTube link:  
https://www.youtube.com/watch?v=p9gJaSSx_OU 

 
▪ Since we’re talking sports, golf is another great example. If you’ve ever played golf, you’ll clearly 

understand the meaning of this sentence: “Golf is a precision game that requires a perfect balance 
between mobility and stability,” (Dhungana and Jankovic, 2013).   

 
An important foundational piece to task-relevancy and speech context is one’s definition (and description) of 
“speech.”  
 
“Underlying the application of NSOMs to clinical practice and research are basic questions such as, ‘What 
is an NSOM?’ and ‘What is speech?’  “Nonspeech tasks often are explicitly or implicitly defined as tasks that do 
not involve speech.  Nonspeech is therefore defined by exclusion, and speech is rarely defined at all,” (Kent, 
2015).   
 
So, how do you define speech?  “Speech production is a remarkable and unique motor accomplishment,” (Cheng, 
et al., 2007).  We can probably all agree on that one.  However, there is no single, agreed-upon authentic 
definition of speech that has bubbled to the surface and stayed there.  Here are a few recent offerings: 
 

Boshart’s Response to 
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▪ Kent (2015) provides a succinct definition: “movements or movement plans that produce as their end result 
acoustic patterns that accord with the phonetic structure of a language.”   

 
▪ Maas (2014) bottom-lines his definition: “Speech production is a complex motor skill that requires 

coordination across many different muscle groups with extraordinary spatiotemporal demands.”  This one 
could explain why every SLP knows there is no such thing as a “simple articulation error.” 

 
▪ van Lieshout (2017) defines a motor definition, “Speech is a complex oral motor function that involves 

multiple articulators that need to be coordinated in space and time at relatively high movement speeds.” 
 

▪ Ziegler and Ackermann (2013) view “the motor events in speech as a specific branch of linguistics, i.e. 
the sound systems of language.”  Their focus is on the acoustic result or “sound” of the sound.  Currently in 
our field, the trend is to refer to speech errors as “speech sound errors” rather than movement-based 
misarticulations.  

 
▪ van der Merwe (2009) says that “Speech is the externalized expression of language….As a motor skill, 

speech is “goal-directed” and “afferent-guided.”  (Afferent neurons are sensory neurons that carry nerve 
impulses from sensory stimuli toward the central nervous system and brain.) 

 
Most definitions of speech include the motor aspect to one degree or another—including motor complexities and 
coordination, spatiotemporal demands—that generates an acoustic result.  Van der Merwe is the only one that 
even hints at the intra-oral sensory piece; she’s also a therapist (in South Africa).  All of the definitions are accurate, 
but they give me nothing, as a therapist, to focus on and work with. 
 
It brings us back to the observable, the tangible speech components of stabilization (external and internal) and 
mobilization (Gick and Allen, 2013; Kier and Smith; 1985; Lee, et al., 2015).  Stabilization and mobilization are 
embedded in the framework of every speech sound (Fletcher, 1992). 
 
Dr. Lof asserts that the most effective way to teach speech is to do repetitive drill of a whole speech sound or word.  
A few children do well with this approach; many others don’t.  Many need oral assistance—therapy—to generate 
the stabilization and mobilization for their speech sound productions. 
 
Large movements or small movements (especially small rapid movements)—all motor activities require 
appropriate stabilization and mobilization.  It’s the basis of control.  Let’s discuss that. 
 
Dr. Lof is concerned about training tongue elevation in isolation, i.e. the practice of raising the tongue up to the 
alveolar ridge or even up to the nose in an effort to “improve” an /s/ production.  He mentions it twice (in “d” and in 
“f”), so let’s discuss it.  Gibbon (1999) says, “Tongue tip/blade movement does not occur independently of tongue 
body movement.  One characteristic of mature lingual control is that the tongue tip/blade and the tongue body do 
not always move together but demonstrate the ability to move relatively independent of each other.”   

 
I believe, what she is alluding to is the contraction of the mid-tongue that elevates the front-tongue.  For children 
who are either physically incapable of generating mid-tongue contraction or just don’t know how, practicing this 
vertical lingual maneuver can be very helpful.  When a child’s tongue primarily moves horizontally, and you want to 
encourage vertical front-tongue movement, sometimes at first, it’s easiest for them to produce larger vertical 
movements, e.g., tongue to nose, or tongue to alveolar ridge with a lowered jaw.   
 
Sometimes it is preferable to begin with larger movements then work toward refining them.  The goal is to refine 
his/her front-tongue vertical lingual movements, via mid-tongue contraction and side-tongue stabilization.  That’s 
what gives you the small movements—the combined external and internal lingual stabilization.  Refined, stabilized 
vertical tongue tip/blade movements are necessary so the t, d, n, s, sh, ch, zh, l, and the retroflex “r” will be 
produced correctly not just in isolation, but during co-articulated, connected speech, as well. 
 

Many speech-children lack the capability to say the sound and NEED the awareness and practice of the 
stabilization and mobilization “parts” prior to integrating them. 
 

Regarding item “e,” I’d like to respond with a personal experience.  When I took piano lessons as a child, Dr. 
Shenifield, my piano teacher, had me do proprioceptive hand and arm activities.  He asked me to “cup” my hands 
and practice moving my hands repeatedly onto the keys, then off, then back on again, so I would learn the proper 
hand contour and not flatten my fingers.  This positioning that became automatic, gave me better digital flexibility.  
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He also had me sit at center in front of middle C, look straight ahead, and extend my arm down to low C, hit the 
note and back again.  I did that repeatedly and with both arms.  This was obviously a proprioceptive activity; he 
didn’t want me looking left and right every time I needed to play the low or high notes.  It was all very helpful.   
 
Also, regarding Dr. Lof’s comments in “f,” no one that I know has ever equated “puffing out the cheeks” with a direct 
pre-curser to facilitating a speech sound.  If there has been, I would be among the first to question the logic.  There 
is an obvious confusion and misinterpretation here.   
 
From my perspective, his comments may have to do with a lack of awareness or recognition of the variety of ages 
and capability levels most speech-language pathologists serve.  Not all children are able to just say the sound or do 
minimal word-pairs.  If they could, they probably wouldn’t need us.   
 
There are some disordered children who aren’t even aware they have a mouth.  So, what then?  Keep drilling the 
speech sound and hope for the best? 
 
If you think about it, our own mouth is not visible to any of us, except via mirror.  As to what’s going on with our 
mouth, all of us are relegated to auditory feedback and intraoral tactile and proprioceptive feedback.  The mouth is 
the only body part that interacts with itself; the forms of sensroy interaction are tactile and proprioceptive.  
Therefore, as therapists, our job is to help the child localize and move his/her mouth.  If puffing out the cheeks, 
blowing bubbles, or repeating bababa, are the only oral tasks the child can do, I say do them.  It’s a place to start.  
In every case we work with, therapy is the process we use to build the capability to say the sounds.  And every 
child’s unique characteristics falls somewhere on the capability continuum.   
 
Oral sensory-motor tasks have EVERYTHING TO DO WITH SPEECH PRODUCTION.  That’s why experienced, 
successful SLPs do them.   
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Page 1, 2:  Reason #4 (of 5) was extracted from “Theory and Evidence Against the Use of Nonspeech Oral Motor 
Exercises (NSOME) to Change Speech Sound Productions in Children,” by Gregory L Lof.  His original handout 
was presented at the Oregon Speech and Hearing Association Convention.  (Alphabetized letters were added for 
easy reference.) 
 
Pages 2, 3, 4, 5:  Contains Char Boshart’s response to Dr. Lof’s questions and concerns.  The response includes 
critiques, explanations, suggestions, and resources that support the use of oral sensory-motor therapy. 

 

 
 

Lof’s Resources and References: 
 
▪ Bonilha, L, Moser, D, Rorden, C, Bylis, G., & Fridriksson, J.  (2006).  Speech apraxia without oral apraxia:  Can 

normal brain function explain the physiopathology?  Brain Imaging, 17 (10), 1027-1031. 
▪ Bunton, K.  (2008).  Speech versus nonspeech:  Different tasks, different neural organization.  Semin Speech 

Lang, 29(4), 267-275. 
▪ Clark, H. (2005, June 14).  Clinical decision making and oral motor treatments.  The ASHA Leader, 8-9, 34-35. 

a. 

f. 

e. 

d. 

c. 

b. 

(Lof/Boshart, Reason #4: Task Specificity – Page 1 of 5) 

Task Specificity 
Dr. Gregory L. Lof 

Char Boshart 

Reason 

#4 

of The Fifth  
Wave 



Supportive Evidence for the Use of Oral Sensory-Motor Methods to Remediate Speech Sound Productions 
©Char Boshart, M.A., CCC-SLP  ▪  SpeechDynamics.com 

▪ Kent, R.D. (2015).  Nonspeech oral movements and oral motor disorders:  A narrative review.  Am J Speech 
Lang Pathology, 24(4), 763-89. 

▪ Kuehn, D, and Moon, J.  (1994).  Levator veli palatini muscle activity in relation to intraoral air pressure 
variation.  Journal of Sp and Hear Res, 37, 1260-1270. 

▪ Ludlow, C., Hoit, J., Kent, R., Ramig, L., Shrivatav, R., Strand, E., Yorkston, K., and Sapienza, C. (2007).  
Translating principles of neural plasticity into research on speech motor control recovery and rehabilitation.  J of 
Sp Lang and Hearing Res, 51, S240-S258. 

▪ Maas, E. (2017).  Speech and nonspeech:  What are we talking about?  Int. J Speech Lang Pathol. Aug: 19(4): 
345-359. 

▪ Moore, C, Caulfield, T, and Green, J.  (2001).  Relative kinematics of the rib cage and abdomen during speech 
and nonspeech behaviors of 15-month-old children.  J of Sp, Lang and Hear Res, 44, 80-94. 

▪ Moore, C., and Ruark, J. (1996).  Does speech emerge from earlier appearing motor behaviors?  J of Sp and 
Hear Res., 39, 134-1047. 

▪ Schulz, G, Dingwall, W, & Ludlow, C.  (1999).  Speech and oral motor learning in individuals with cerebellar 
atrophy.  J of Sp, Lang, and Hear Res., 42, 1157-1175. 

▪ Weismer, G.  (2006).  Philosophy of research in motor speech disorders.  Clin Linguistics & Phonetics, 20(5), 
315-349. 

▪ Wilson, Green, Yunusova, Moore.  (2008).  Task Specificity in Early Oral Motor Development. Seminars in Sp 
and Lang, 24(4), 257-265.  (unable to access)  Found at this site online: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2737457/ 

▪ Yee, M, Moore, C, Venkatesh, L, Vick, J, Campbell, T, Shribert, LD, Green, J, & Rusiewicz, H. (2007).  
Children’s mandibular movement patterns in two nonspeech tasks.   Paper presented at ASHA Conf in Boston, 
MA.  (unable to access) 

▪ Ziegler, W. (2003).  Speech motor control is task-specific.  Evidence from dysarthria and apraxia of speech.  
Aphasiology, 17(1), 3-36. 

 

------------------  End of Lof’s Reason #4  ------------------ 
 

 
 
 
 
 
 
 

The meaning of the term, “task specificity” (or “task independent”) can be misleading. 
It relates to the neurological underpinnings of tasks; 

in our case, the speech task, as well as nonspeech tasks. 
 

And, although he would like for us to believe it, 
Dr. Lof’s view on “task specificity” is not a forgone conclusion; there are other views. 

“Task specificity” has been an area of dispute for many years. 
And, the jury is still out. 

 

▪  ▪  ▪ 
 

In “a” to “f” (page 1) Dr. Lof emphasizes that the function of speaking and oral non-speech tasks are neurologically 
activated in different parts of the brain; this is referred to as “task specificity.”  If I interpret this correctly, we are 
to believe that because of Central Nervous System processing differences between two similar movements 
the brain couldn’t figure it out, i.e, oral motor tasks would not be beneficial in speech therapy. 
 

What Dr. Lof does not tell us is that “task specificity” has been a contentious area of debate for many years 
among researchers in several fields, including speech-language pathology.  I clawed my way through 
numerous journal articles about brain plasticity, speech effectors in the human motor cortex, a theory on 
modularizing speech, the DIVA model of speech production, and several neuroimaging brain mapping studies, as 
well as, “task specificity.” 
 

There’s a ton of “brain” information available, thing is, much of it is inconclusive.  In fact, the topic of motor 
control has been debated in the literature for at least a century.  Let’s narrow it down and look at some of the 
information presented over the past 20+ years. 
 

Boshart’s Response to 
Lof’s Theoretical Reasons to Question Using NSOME #4: 

Task Specificity 

(Lof/Boshart, Reason #4: Task Specificity – Page 2 of 5) 
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Views that Initiated the Recent Debate:  Both Sides 
 

In the past couple decades, the issue of speech motor control specifically in reference to apraxia of speech (AOS) 
was raised by a review article by Ballard, Granier, and Robin (2000, 27-pages).  Basically, they described AOS as a 
general motor disorder which involves both speech and nonspeech movements, that operates as a universal (or 
integrative) sensory-motor system.  
 

Ziegler (2003, 33-pages) responded with an opposing view saying that speech motor control is task-specific as 
evidenced from dysarthria and apraxia.  In 2003, Ballard et. al. responded to Ziegler.  The debate, as evidenced by 
a variety of authors, has continued to this day.   
 

Regarding the general, or integrative speech motor control model, the following is sited from Ballard, Robin, 
and Folkin, 2003: 
 
▪ Neurological and evolutionary evidence strongly suggests that neural networks are flexible, multifaceted, 

multifunctional, and overlapping in function. 
 

▪ Studies are reviewed that clearly support the inclusion of nonspeech motor tasks in assessment of the 
disordered speech motor control system. 
 

▪ Their Conclusion:  This response cautions against the seemingly premature acceptance of a model 
assuming separate sensory motor systems for volitional nonspeech motor activities of speech. 

 
Regarding the task-independent, task-specific model for speech control, the following is sited from Ziegler, 
2003: 
 
▪ He supports a task-dependent model that postulates different sensory-motor control systems for vegetative 

functions, emotional expression, and speech. 
 

▪ The motor subsystems in the task-dependent model are considered separate and involve distinct sensory-
motor patterns and specialized neural circuitries…. 
 

▪ His Conclusion: It is claimed that both dysarthria and apraxia of speech should be considered 
disorders of a sensory-motor system specialized for speaking.  Impairment of speech and nonspeech 
movement should be kept separate. 

 
Each “side” has valid points to substantiate their views and offers numerous supportive research articles.  Dr. Lof 
sides with the Ziegler task-specific camp.   
 

I, too, have read a bit on this topic, and the integrative model proposed by Ballard, et. al, makes sense to me.   
 
▪ It is supported by Kent (2015), an expert in this area: “Speech and other oral functions, such as 

swallowing have been compared and contrasted with…nonspeech, all of which overlap to some degree 
in neural control.” 
 

▪ Takai, Brown, and Liotti (2010), state “the activation-correlates were in an ‘overlapping’ arrangement in 
the brain; [not in specific targeted areas].   
 

▪ Also, work by Simonyan (2016), a neurologist affirms, “A spoken word requires the orchestration of 
multiple neural networks associated with various speech-related processes, including sound 
perception, semantic processing, memory encoding, preparation, and execution of vocal motor 
commands.” 

 

The brain is a busy place.  A golf swing, for example, is a sensory-motor task fraught with tactile, proprioceptive, 
and motor requirements, but somehow, when I swing my club, my brain is able to connect the neurological sensory-
motor dots.  It’s interesting that pro-golfers always do a component “practice swing” prior to hitting the ball. 
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Additional Contributions and Views 

 

Others have chimed in: 
 

▪ Weiser (2006); expressed direct opposition to “The Mayo Clinic View.”  He provided a different slant 
on the same topic:  “The primary objective of this position paper is to access the theoretical and empirical 
support that exists for the Mayo Clinic view of motor speech disorders, in general, and for oromotor, 
nonverbal tasks as a window to speech production processes in particular.”  Also, in the section called, 
Theoretical Viewpoints: The Case Against Oromotor Nonverbal Tasks,” he includes task specificity, and 
states “Motor control processes seem to be organized with specific sensitivity to the task being 
performed.” 

 
▪ Bunton (2008) wrote a research review on “Speech versus Nonspeech:  Different Tasks, Different Neural 

Organization.”  She says, “Contemporary motor theory suggests that movement control is task-
specific; in other words, tied to the unique goals, sources of information and characteristics of varying 
motor acts.”   

 
▪ Ludlow, et al., 2008, on neural plasticity:  Ludlow and colleagues reviewed “the principles of neural 

plasticity and made recommendations for additional research on the neural bases for rehabilitation of 
neurogenic speech disorders.  Neural plasticity is the ability of the central nervous system to change 
and adapt in response to environmental cues, experience, behavior, injury, or disease.” 
 

▪ In 2008, Maas, et al., wrote “Principles of Motor Learning in Treatment of Motor Speech Disorders.”  
The authors focus on the behavioral rather than the neural aspects of principles of motor learning. “It is the 
behavioral implementation that is most directly relevant for clinicians working with clients with 
motor speech disorders.”   
 

▪ In addition, in 2017, Maas wrote an insightful review on, “Speech and Nonspeech: What are we 
Talking About?”  He states, “This paper addresses two claims about the neuromotor control of speech 
production:   
 
1)  Speech is controlled by a distinct, specialized motor control system, and,  
2)  Speech is holistic and cannot be decomposed into smaller primitives.   
 
Both claims have gained traction in recent literature and are central to a task-dependent model of speech 
motor control (Ziegler, 2003).  The purpose of this paper is to stimulate thinking about speech 
production, its disorders, and the clinical implications of these claims.  The paper poses several 
conceptual and empirical challenges for these claims—including the critical importance of defining 
speech.  The emerging conclusion is that a task-dependent model is called into question as its two 
central claims are founded on ill-defined and inconsistently applied concepts.”   

 
To his credit, Dr. Maas is one of the few researchers who openly focuses much of his work on clinical 
application.  Thank you, Dr. Maas. 

 

Observations 
 

At some point over the past 20 years, the debate jumped from brain-damaged adults to speech-sound kids.  
Does all of this relate to the young developing child who has never experienced good speech? 
 

I also noticed that most articles are void of the sensory piece.  Sensory application in therapy is imperative to 
generate the “sensory-motor loop,” i.e. you touch the child, the child feels it, the child moves, and as he/she moves 
he/she senses the movement and that stimulates additional movement.  A lively, sensory-rich highly interactive 
therapy experience can hardly be compared to a controlled research lab. 
 

Also, it is interesting to note that several of these articles (Ziegler, 2003; Weismer, 2006; Bunton, 2008) are among 
the early initiators of the oral motor debate.   
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And, as a therapist, it’s difficult to know how to interpret and apply it all; there are missing pieces.  But Maas’ point 
makes sense; I’m more concerned about behavioral learning.  I have no control over the brain.   
 
As Gillam and Gillam suggest in their 2014 article, “The relationship between theory and practice is not always 
clear-cut….” 
 
 

Boshart’s Resources and References: 
 
▪ Ballard, K.J., Granier, J.P., and Robin, D.A.  (2000). Understanding the nature of apraxia of speech: Theory, 

analysis, and treatment.  Aphasiology, Vol 14 (10), 969-995. 
 
▪ Ballard, K.J., Robin, D.A., and Folkins, J.W. (2003).  An integrative model of speech motor control:  A response 

to Ziegler.  Aphasiology, 17, 37-48. 
 
▪ Bunton, K.  (2008).  Speech versus nonspeech:  Different tasks, different neural organization.  Semin Speech 

Lang, 29(4), 267-275. 
 
▪ Gillam, S.L., and Gillam, R.B. (2014). Improving clinical services: Be aware of fuzzy connections between 

principles and strategies.  Lang, Sp and Hear in the Schools, Vol 45, 137-144. 
 

▪ Kent, R.D. (2015). Nonspeech oral movements and oral motor disorders: A narrative review. Amer J of Sp-
Lang Path. 24. 763-789. 
 

▪ Ludlow, C., Hoit, J., Kent, R., Ramig, L., Shrivatav, R., Strand, E., Yorkston, K., and Sapienza, C. (2008).  
Translating principles of neural plasticity into research on speech motor control recovery and rehabilitation.  J of 
Sp Lang and Hearing Res, 51, S240-S258. 
 

▪ Maas, E. (2017).  Speech and nonspeech:  What are we talking about?  Int. J Speech Lang Pathol. Aug: 19(4): 
345-359. 
 

▪ Maas, E., Robin, D.A., Austermann Hula, S.N., Wulf, G., Ballard, K.J., Schmidt, R.A.  (2008).  Principles of 
Motor Learning in Treatment of Motor Speech Disorders.  Amer J of Sp-Lang Path., 17, 277-298. 
 

▪ Simmonds, A.J., Wise, R.J.S., Collins, C., Redjep, O., Sharp D.J., Iverson, P, and Leech, R. (2013).  Parallel 
systems in the control of speech.  Human Brain Mapping, wileyonlinelibrary.com. 
 

▪ Simonyan, K., Ackermann, H., Chang, E.F., and Greenlee, J.D.  (2016).  New developments in understanding 
the complexity of human speech production.  The Journal of Neuroscience, 36 (45), 11440-11448. 
 

▪ Takai, O., Brown, S., Liotti, M. (2010). Representation of the speech effectors in the human motor cortex:  
somatotopy or overlap?  Brain Lang, 113 (1), 39-44. 

 
▪ Weismer, G.  (2006).  Philosophy of research in motor speech disorders.  Clinical Linguistics & Phonetics, 20 

(5), 315-349. 
 
▪ Ziegler, W. (2003).  Speech motor control is task-specific.  Evidence from dysarthria and apraxia of speech.  

Aphasiology, 17(1), 3-36. 
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Page 1:  Reason #5 (of 5) was extracted from “Theory and Evidence Against the Use of Nonspeech Oral Motor 
Exercises (NSOME) to Change Speech Sound Productions in Children,” by Gregory L Lof.  His original handout 
was presented at the Oregon Speech and Hearing Association Convention.  (Alphabetized letters were added for 
easy reference.) 
 
Pages 2, 3, and 4:  Contains Char Boshart’s response to Dr. Lof’s questions and concerns.  The response 
includes critiques, explanations, suggestions, and resources that support the use of oral sensory-motor therapy. 
 

 
 

Dr. Lof’s Resources for Reason #5 Warm-Up / Awareness / Metamouth: 
 

▪ Kamhi, A., & Catts, H. (2005).  Language and reading: Convergences and divergences.  In H. Catts & A. Kamhi 
(Eds.), Language and reading disabilities (2nd edition), Boston: Allyn & Bacon. 

▪ Klein, H., Lederer, S., & Corese, E. (1991).  Children’s knowledge of auditory/articulator correspondences:  
Phonologic and metaphonologic.  J of Sp and Hear Res, 34, 559-564. 

▪ Koegel, L., Koegel, R., & Ingham, J. (1986).  Programming rapid generalization of correct articulation through 
self-monitoring procedures.  J of Sp and Hear Disorders, 51, 24-32. 

▪ Pollock, M., Gaesser, G., Butcher, J., Desperes, J., Dishman, R., Franklin, G., et al.  (1998).  American College 
of Sports Medicine position stand:  The recommended quantity and quality of exercise for developing and 
maintain cardiorespiratory and muscular fitness, and flexibility in healthy adults.  Medicine in Science in Sports 
and Exercise, 30, 975-991. 

▪ Safran, M., Seaber, V., & Garrett, W.  (1989).  Warm-up and muscular injury prevention: An update.  Sports 
Medicine, 8, 239-249. 

------------------  End of Lof’s Reason #5  ------------------ 
 

a. 

e. 

d. 

c. 

b. 
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My immediate response to Dr. Lof’s sensory “interpretations” is they are creative, inaccurate guesses.   
 
Most therapists know why they apply sensory input and the value of it.  It’s not to “warm up” the muscle fibers 
before a hearty round of oral movement.  And “awareness” goes far beyond a child knowing and explaining how a 
speech sound is made.  Instead, it’s about the use of oral tactile sensations and proprioceptive feedback.  
 
The term most often used when referring to intra-oral sensations is “somatosensory” feedback.  The meaning of 
the term involves touch, i.e. something that comes in contact with the skin.  While other sensory receptors are 
localized in compact sense organs (the ears for hearing, the eyes for seeing, and the nose for smelling) receptors 
for touch and its kindred sensations—temperature, texture, vibration, pressure, pain, taste, movement and position 
awareness—are distributed all over the skin.   
 
Many researchers acknowledge and emphasize the essential role oral sensation plays in speech 
production.   
 
Specific to the oral mechanism, Haggard and de Boer (2014) explain that, “Oral somatosensory awareness refers 
to the somatic sensations arising within the mouth, and to the information these sensations provide about the state 
and structure of the mouth itself, and the objects in the mouth.  …Oral tissues have a strong somatosensory 
innervation….”  “Somatosensory awareness is the basis of ‘mouth feel,’ and the conscious mouth image.” 
 
Speech production is dependent on both somatosensory and auditory feedback.  …Somatosensory 
information is central to achieving the precision requirement of speech movements, (Nasir, Ostry, 2006). 
 

▪  ▪  ▪ 
 
At first, I thought Dr. Lof was joking about “warm-ups.”  But then I realized his semantic interpretation of “warm-ups” 
for oral sensory motor “exercise” was vastly different from mine, as a therapist.  In fact, he struggled to determine 
why anyone would do “warm-ups, awareness and metamouth tasks” (i.e., oral sensory therapy).  My responses to 
his statements and inferences are in italics: 
 

▪ His first statement (“a”) indicates that oral warm-ups are done to increase blood circulation.  This relates to 
whole-body muscular pre-exercise, not oral exercise. 

▪ In “b,” warm-ups are done prior to doing an “exercise regimen that will maximally tax the system.”  Again, 
he is relating warm-ups to physical, whole body, major exertion in exercise. 

▪ In “c” he admits he’s unsure as to the rationale: “If clinicians are not using the term warm-up to identify a 
physiological task to “wake up the mouth,” then perhaps they believe that they are providing some form of 
“metamouth” knowledge about the articulators’ movement and placement.”   

▪ In “d”, he makes a most surprising and senseless statement: “Awareness and its role in therapy is 
always questioned.”  To a therapist working with a client, “awareness” is paramount to facilitating change.  
Dr. Lof goes on to say that “children have very little consciousness of how speech sounds are made.”  
“Meta” is when something refers back to itself.  This interpretation is closer; we do want the child to focus 
on his/her mouth.  But I do not expect a child, or even an untrained adult to “know” and explain how speech 
sounds are made.  That’s my job to know, to share, and to apply to the child’s benefit. 

 
The Oral Somatosensory System 
 
In much of the speech pathology literature, speech “sensation” refers to only auditory sensation.  As a field, in 
general, it appears that since the 1970s, we have not viewed intra-oral tactile sensation and proprioception as 
viable research topics.  Perhaps the adaptation of “phonology” (auditory and cognition) was, and is, an influence.  
There are, however, researchers, a few in our field, but several in other disciplines (such as neurophysiology) and 
several in other countries (such as Sweden and The Netherlands) that are investigating the oral somatosensory 
system.  Without question, they acknowledge the presence and importance of the intra-oral somatosensory system.  
Following are quotes from some of the primary resources.  

Boshart’s Response to 
Dr. Lof’s Theoretical Reasons to Question Using NSOME #5: 

Warm-Up / Awareness / Metamouth 
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▪ “Oral somatosensory awareness refers to sensations within the mouth, and to the information these 
sensations provide about the state and structure of the mouth itself, as well as objects [such as food] in the 
mouth,” (Haggard and DeBoer, 2014).   

 
▪ “Somatosensory signals from the facial skin [inside the mouth] and muscles of the vocal tract provide a rich 

source of sensory input in speech production.  …The somatosystem is involved in the perception of 
speech,” (Ito, Tiede, Ostry, 2009). 

 
▪ “One of the specific characteristics of oral somatosensory function is self-touch that happens almost 

continuously,” (Haggard and DeBoer, 2014).   
 
The mouth is the only body-part that interacts with itself, meaningfully.  It does so via two sensory 
forms:  tactile and proprioception. We can use those in therapy. 

 
▪ “The mouth is one of the most densely innervated parts of the body.  Its sensory richness is linked to the 

key role of oral sensorimotor control in eating, drinking and speaking.  The mouth contains a range of 
tissue types (skin, muscle, teeth) that are in close proximity and in constant interaction,” (Haggard, 
DeBoer, 2014). 

 
▪ Tremblay, Shiller, and Ostry (2003), state that “somatosensory information on its own is fundamental 

to the achievement of speech movements.” 
 

▪ “It is well known that position sense [proprioception] is important for any organ operating in a spatial 
context,” (Leung and Ciocca, 2004).   
 

Regarding the last quote, the production of ALL fricatives is spatial.  The tongue (for s, z, sh, zh, and the 
voiced th and unvoiced th) and the lower lip (for f and v) come in close proximity with either the alveolar ridge, hard 
palate, or anterior teeth.  The placement is then sustained, and forceful airflow is initiated.  Among other things (like 
appropriate stabilization to sustain the placement), good intra-oral proprioception is required. 
 
 
Intra-Oral Sensory Therapy in Research 
 
The application or reference of oral sensory therapy is rarely studied and presented in journals.  However, here are 
two articles that reference oral sensation and apraxia.  The first one, Terband and Maassen (2010, done in The 
Netherlands) propose that oral sensitivity could be a core deficit in children with childhood apraxia of speech (CAS).  
 
The second one is an interesting therapy-article by Lundeborg and McAllister (2007, done in Sweden).  They 
treated a child with severe developmental dyspraxia with intra-oral sensory stimulation and electropalatography 
(EPG).  The little girl began her 11-month therapy regimen when she was 5 years of age.  She was described as 
severely unintelligible: “She used long sentences but had a very restricted sound repertoire.  Her articulation 
pattern was deviant with groping behavior.  It was almost impossible for her to imitate single sounds and had some 
problems with simple non-speech movements.”  In essence, therapy comprised general vibratory oral stimulation 
and articulatory training using EPG as a visual guide.  When the study was completed, they noted that her speech 
improved significantly, but “it was far from age-adequate.”  She, however, “was easy to understand even when 
speaking spontaneously.”   
 
 

The Application of Sensory Therapy and the Clients Who Receive It 
 

“Sensation” is how we humans receive information.  Regardless of the therapeutic methodology you aspire to, ALL 
speech therapy involves some form of “sensation:” 
 

▪ The therapist provides sensory input (e.g. auditory, visual, tactile, etc.),  
▪ The client receives the sensory input (e.g. auditorily, visually, or tactually, etc.), and hopefully that stimulus 

generates  
▪ Oral movement output by the client (hopefully, correct).   

 

A typical speech therapy session involves a series of sensory-motor volley’s—no matter the type or form of sensory 
input used. 
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Traditional forms of sensory input (sensory assists) are auditory and visual:   
 

▪ The child sees his mouth in a mirror (visual) 
▪ The child is asked to imitate target sounds, words, etc. (auditory) 
▪ The child is asked to watch (the therapist and/or the mirror) and listen to modelled stimuli (both sensations 

are applied simultaneously) 
 

Oral sensory-motor therapy, however, utilizes the auditory and visual senses, but includes the options of 
additional forms of sensory input:   
 

▪ Tactile (which includes a whole range of input alternatives; used extra-orally and intra-orally)  
▪ Proprioception (intra-oral) 
▪ Thermal (intra-oral), and 
▪ Taste (intra-oral) 

 
The auditory piece is not negated.  Auditory feedback during speaking is important, in fact, it’s critical—but it only 
happens after something is said.  Intra-oral sensory receptors provide an immediate window to the oral 
mechanism—the source of speech. 
 
The added sensations in therapy are especially helpful with children who aren’t aware they even have a 
mouth, much less how to use it.  Sensory assists are also beneficial for speech-sound kids to localize specific parts 
of their mouth.  For example, using tactile assists to localize the tongue-sides and side teeth for lateral tongue 
bracing (for t, d, n, s, sh, ch, etc.) is sometimes the only way a child can focus and feel that important stabilizing 
position.  (Gick, 2017.) 
 

Regarding intra-oral sensory research, as stated over fifty years ago by Bozma, in 1967, 
“Accurate measurement of sensory perception in the oral area by simple, 

reliable techniques has been a persistent problem to investigators.” 
Well, no doubt the research-ball was dropped for a while and understandably so; intra-oral research is difficult. 
However, in my investigation of this topic, a few dedicated, gutsy, tech-oriented researchers are picking up the 

challenge.  We therapists certainly appreciate what you are doing.  Please, continue. 

 
Boshart’s Resources and References 
 
▪ Bosma, J.F. (1967).  Symposium on Oral Sensation and Perception. Charles C. Thomas. 

 

▪ Gick, B., and Allen, B., Roewer-Desperes, F., Stavness, I.  (2017).  Speaking tongues are actively braced.  J 
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▪ Haggard, P. and de Boer, L. (2014). Oral somatosensory awareness.  Neuroscience and Biobehavioral 
Reviews, 47, 469-484. 
 

▪ Ito T., Ostry D.J.  (2010).  Somatosensory contribution to motor learning due to facial skin deformation.  Journal 
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Within The Perfect Oral Motor Storm documents, previous “Waves” have been critiques and 
explanations.  This “Wave” is different.  This one is called The NEW Wave and I propose an oral-
sensory motor approach to apply with speech sound delays and disorders.  It is called, Capability-
Based Speech Sound Therapy.  The following is organized in five sections and details the theoretical 
rationale.  No doubt, you may already apply some of these principles and techniques in your therapy. 
 
Speech:  The Goal 
 

Speech Descriptors 
Stabilization:  The Essential Movement Component 
 

Speech Sound Grouping 
 

Grouping of Speech Sound Productions Physiologically 
 
Speech Sound Production Elements 
 

1. External Lingual Stabilization 
2. Internal Lingual Stabilization 
3. Speech Sounds Are “Vertical” 
4. Speech Movements are Refined, Precise and Differentiated 
5. Intra-Oral Sensory Interaction During Speaking 

 
The Oral Resting Posture:  The Harmonizer 
 

The Positions 
The Rationale and Importance 

 
Capability-Based Speech Production Therapy 
Seven Principles 
 

1. Address Speech Production Elements (generate oral capability) 
2. Apply Developmental Differentiation speech acquisition principles 
3. Approach therapy as a Capability-Building Process that occurs over time 
4. Include Speech Sound Relevancy throughout 
5. Apply Sensory Assists throughout; as needed and tolerated 
6. Determine and Compensate for Production Obstacles 
7. Utilize Practice Principles 

 
 
 

Capability-
Based  

Speech Sound 
Therapy 

 

Outline 
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Currently, there are contentious debates and little evidence to support what we SLPs do in speech and 
language therapy.  *The topic of oral motor is but one area under question, albeit, it is the most openly 
controversial.   
 
In the section on “Research Data” (the Fourth Wave) we discussed the extensive, and perhaps the highest 
quality Evidence-Based Systematic Review (EBSR) on oral motor (McCauley, et al., 2009).  You may recall their 
comprehensive criteria for including or excluding articles and their far-reaching databases that covered the 
years between 1960 to 2007.   
 
One of their primary findings was the extent and diversity of ages and disorders of participants within the final 15 
EBSR studies.  For example, the participants ranged from infants to elderly adults and exhibited a wide variety 
of medical diagnoses and communication disorders: mild articulation disorder, Down syndrome, cerebral palsy, 
stoke, and cleft palate.  In addition, the types of oral motor exercises and interventions used were equally 
diverse:  oral stimulating plates, myofunctional therapy, range of motion exercises, strengthening exercises, 
sensory stimulation, and blowing/sucking tasks. 
 
McCauley and colleague’s findings underscore the wide range of how oral motor can be interpreted and applied.  
As previously stated in an earlier section, “oral sensory-motor techniques can be applied to anyone that has a 
mouth.”   
 

▪  ▪  ▪ 
 

We can all agree that no matter the type of therapy each of us implements it must be grounded in a solid 
theoretical foundation. 
 
I offer an evidence-based theoretical rationale for physiologically based therapy.  It is called Capability-Based 
Speech Sound Therapy.  The methodology centers around the tangible components of speech production that 
can be adapted and applied accordingly to the age and characteristics of each client’s capabilities.  As reflected 
in the findings by McCauley, et al. (2009), this form of therapy is also client-based as are many types of oral 
sensory motor approaches.  SLPs meet clients where they are on their developmental path and guide them 
toward speech production based on their needs and abilities. 
 
Although this specific methodology is primarily for children who are verbal, but lack speech clarity (to one 
degree or another), the rationale can be applied to low-verbal or non-verbal children, and even adults.  As we’ll 
find out, the points of speech stabilization and mobilization apply to all.  
 
I’ve researched the topic of physiologically based speech therapy for several decades and have found the 
mouth to be a crossroads of disciplines.  Therefore, the following referenced information is from a variety of 
specialties including speech pathology, dentistry, orthodontics, maxilla-facial surgery, physiology, neurology, 
occupational therapy, physical therapy, respiratory, and even psychology. 
 
My investigations and conclusions are presented from a practical speech-language therapist’s and therapy 
perspective.  At least 80% of the principles are based in research evidence.  The remaining is based on my 
study, interpretations, experience, and observations. 
 
*Credible research reviews have determined that Language Therapy and Service Delivery also lack research evidence.  
Please refer to “Extensive Research Data” printed in the Fourth Wave, and #3 of the Documents and The Speech Link 
podcast. 

The 
New 

Wave 
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Speech:  The Goal 
 
In capability-based therapy—no matter the client’s age, type or extent of speech production obstacles that the 
person displays—the ultimate goal is always speech production.  In therapy, the component commonalities 
across speech production (discussed below) are addressed and modified according to the individual’s age and 
capabilities. 
 
Critical to this viewpoint is one’s interpretation of Speech (with a capital S).  It is imperative to have a core 
paradigm, or at least a definition or description of Speech.   
 
Dr. Kent (2015) states that “…speech is rarely defined at all.  In its various documents, ASHA apparently does 
not define speech, but does define a speech disorder as an impairment of the articulation of speech sounds, 
fluency, and/or voice (ASHA, 1993). 
 
So, what is your Speech paradigm and does it really matter if you have one?  I think so.  As SLPs, our belief 
about Speech—the ultimate functional goal—influences and shapes how we do therapy.   
 
Do you believe that Speech has phonetic qualities and is a system of oral interactive movements?  Maas (2014) 
offers his definition: “Speech production is a complex motor skill that requires coordination across many different 
muscle groups with extraordinary spatiotemporal demands.”   
 
Or, to you, is Speech a phonological language system and a cognitive-auditory function?  Ziegler and 
Ackermann (2013) explain motor events in speech “as a specific branch of linguistics, i.e. the sound systems of 
language.”   
 
Regarding therapy and the current controversy, it is understandable why some in the phonology-camp don’t 
comprehend how Speech can be parsed then combined.  After all, how does one parse a speech sound that is 
perceived as an auditory result?  Could this be one reason for the controversy?  Most of us do use the term 
“speech sound disorder.”  This emphasizes the resultant speech sound, not the speech movement act. 
 
As a therapist that appreciates a visible and tangible oral mechanism to work with, I lean toward the phonetic 
camp.  But perhaps, like me, you believe Speech is a combination of both.  Dr. Kent (2015) defines speech as 
“movement or movement plans that produce as their end result acoustic patterns that accord with the phonetic 
structure of a language.”   
 
With that said, perhaps definitions have always been contentious.  I found an interesting article in a past ASHA 
journal: 
 

Report of Subcommittee on Articulation Problems; Research Needs 
“The committee did not feel that adequate definitions were available, and therefore recognized:   

a. The need to develop a more satisfactory definition of ‘articulation.’ 
b. The need to develop a more satisfactory definition of ‘articulation disorder.’” 

J. Villarreal, R. Schiefelbusch, W. Pronovost, R. Milison 
Journal of Speech and Hearing Disorders, Monography Supplement 5,   

September 1959, page 14. 
 

Speech, speech disorder, and articulation definitions are numerous.  However, apparently finalized, agreed-
upon definitions are still a work in progress.  I suggest we each study the principles and choose for ourselves. 
 

Speech Descriptors 
 

As a therapist, I have appreciated the speech descriptors that several authors in our field have generated 
through the years.  They’ve put forth speech classifications and categories that describe “correct” and “incorrect” 
speech characteristics.  Following, in my view, are the most prevalent and well-known: 
 

▪ Articulatory Descriptors; Place, Manner, Voice:  For example, /p/ is considered a bilabial, stop, and 
voiceless, and /s/ is an alveolar, fricative, and voiceless, (Ladefoged and Maddleson, 1996).  This form 
of speech categorization/description continues to be used by therapists and professors.  The 
terminology is direct, accurate and helpful in analyzing and grouping speech sounds.  Unfortunately, it is 
not exceedingly helpful in doing therapy. 
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▪ Binary Distinctive Features:  For example, /p/ is -vocalic, +consonantal, -sonorant, -coronal, +anterior, 
-high, -low, -back, -rounded, -distributed, -nasal, -lateral, -continuant, +tense, -voiced,   -strident.  
(Jakobson, Font, Halle, 1963.) 
 

Distinctive features of phonemes appear to have fallen from favor, at least with therapists.  Even as 
early as 1976, Parker expressed, “Chomky’s and Halle’s distinctive features cannot be applied fruitfully 
to all instances of misarticulation….  The crucial point is that no one-to-one relationship necessarily 
exists between distinctive features and production features.”  In my opinion, distinctive features are too 
data-intensive to apply in the real world. 
 

▪ Phonological Processes:  These are “patterns of oral errors” (substitutions and omissions) that 
typically developing children use when developing speech; they do not describe correct speech sound 
productions.  The terms and concepts are used by today’s therapists, professors, and researchers.  
 

o Substitution:  backing, fronting, gliding, stopping, vowelization, affrication, deaffrication, 
alveolarization, depalatalization, labialization.   

o Assimilation:  assimilation, denasalization, final consonant devoicing, prevocalic voicing, 
coalescence, reduplication.   

o Syllable Structure:  cluster reduction, final consonant deletion, initial consonant deletion, weak 
syllable deletion, epenthesis. 

 

The phonological view came into prominence in the 1970s and ‘80s and added the linguistic and auditory 
components.  Although one could say there are two distinct camps in our field, the reality is that “speech is not 
only governed by motor processes but also by phonological and phonetic principles,” (Kent, 2015).  Thirty years 
ago (1990) Janet Pierrehumbert suggested, “Both phonology and phonetics are necessary to understand 
language as a means of communication between people.” 
 

Stabilization:  The Essential Movement Component 
 

Stabilization and mobilization are frequently discussed in whole-body control and exercise books and articles 
(Brooks, 1983).  This principle is the basis of control of large and small body parts during functions and non-
functions.  “[The] stabilization process consists of establishing active muscular constraints to minimize the 
degrees of [movement] freedom….” (Borghus, et al., 2008).  Therefore, stabilization is needed to generate 
refined movement. 
 

Stabilization enables controlled movement via levels of (internal) muscle contractions, as in downhill skiing, and 
(external) tactile interaction, as in placing the edge of your hand on the table to stabilize as your fingers 
mobilize. 
 

Controlled movement requires nearby stability to one degree or another.  It is doubly so within the confines of 
the limited oral environment.  Given the number and type of refined movement requirements for speech 
production, lingual stabilization—appropriate external and internal stabilization—is absolutely imperative.  Many 
of our speech-kids lack appropriate lingual stabilization to generate appropriate lingual mobilization for speech 
production, (Fletcher, 1992; Stone and Lundberg, 1996). 
 
 

Speech Sound Grouping  
(To Apply in Analysis and Therapy) 
 

There is sparse information on lingual physiological characteristics of speech sound productions.  Following are 
three excellent articles that suggest there are a limited number of tongue shapes that occurs during speech 
production.   
 

▪ Stone and Lundberg’s1996 electropalatography (EPG) study on tongue movements during speech 
sound production categorized tongue shapes into four classes:  front raising, complete groove, back 
raising, and two-point displacement. 
 

▪ Green and Wang (2003) identified four lingual patterns, also by tongue shapes:  Blade elevation with 
dorsum depression (alveolars, palatoalveolars, the retroflex); body elevation (/j/); dorsum elevation 
(velars and swallowing), and anterior-blade elevation with body depression (/l/), and 
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▪ Stolar and Gick (2013) submit four tongue surface shapes that occur during speech production. They 
call them the Lingual Curvature Index.   

 
 
 
 

Grouping of Speech Sound Productions Physiologically 
(A Suggestion) 
 
The three above studies recognize similar lingual grooving and lingual (front, back, and mid) elevations.  My 
suggestion for grouping lingual characteristics for speech sound productions is, in part, inspired by the three 
studies plus the exceptional work produced through the years by Fletcher, and by Gibbons.  There are 
underlying similarities in points of stabilization and mobilization, although they did not always use those terms. 
 
Keep in mind that all speech sound productions contain specific lingual- and labial-parts that stabilize and parts 
that mobilize.  The corners of the lips stabilize (contract) to provide anchorage for the mid-area of the lips to 
move in a refined, differentiated manner for /p/, /b/, /m/ /w/ and “wh”.  Regarding the jaw, a mature jaw does not 
anchor in place; the jaw muscles minimally co-contract to vertically adjust according to the needs of the lips and 
tongue.  
 
According to Gibbon (1999), “The two articulators are the tongue tip/blade and the tongue body.  The tongue 
body can be further divided into front and back regions….”  Following is a straight-forward and therapeutically 
helpful way to group English lingual consonant speech sounds; only lingual stabilization and mobilization are 
addressed. 
 
Similar to the three studies that identified lingual contours, the following lingual speech sound grouping is based 
on lingual planes of movement during speech production. 
 

▪ Front-tongue Vertical Sounds:  /t/, /d/, /n/, /s/, /z/, /q/, /Q/, /tq/, /dQ/, /l/, and the retroflex /r/ 

The tongue braces externally within the upper dental arch and achieves lateral dental/palatal 
stabilization; it stabilizes internally via mid-tongue contraction (the groove/tongue bowl). 
 

▪ Back-tongue Vertical Sounds:  /k/, /g/, /ng/, and the back-up /r/ 
The “back-tongue corners” brace on the retromolar pads (a dentistry term) behind the top, back teeth 
while the mid-tongue (of the elevated back-tongue) moves vertically. 
 

▪ Mid-tongue Vertical Sound:  /j/ 
The mid-tongue raises and lowers, while the tongue-sides bilaterally brace on the side teeth. 
 

▪ Whole Tongue Horizontal Sounds:  /x/ and /X/ 

These two sounds require internal whole-tongue tension while moving horizontally.  The lateral margins 
may contact and slide along the cutting surfaces of the top, side teeth.  (This may be more of a guide 
than points of stabilization.) 

 
Most speech sounds require “vertical” tongue movement; only two speech sounds require “horizontal” tongue 
movement.  Unsure about that?  Notice your own tongue’s plane of movement as you move from your tongue’s 
resting position into the speech sound placement.  Also, note that stabilization has two forms:  external and 
internal; we’ll discuss both of those below.   
 
Many of our speech-kids move their tongue horizontally for front-tongue (and/or back-tongue) vertical speech 
sounds.  It’s easy to visually determine why they have difficulty producing correct speech production 
movements:  Their tongue lacks appropriate stabilization to facilitate appropriate vertical mobilization. 
 
In therapy, when consistent horizontal tongue movement is present (for speech productions that are supposed 
to be vertical), you may hear a sound that sounds similar to the target but may not be appropriately stabilized 
and mobilized; think inter-dental, horizontal productions.  Do know that generalization and transfer may be 
difficult without appropriate external and internal lingual stabilization—for all speech sounds. 
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Speech Sound Production Elements 
 

It has been said that speech sound productions cannot be parsed (Lof, 2017; Forrest, et al., 2008, plus others), 
i.e., meaning speech cannot be segmented into components that directly relate to speech sound productions.  If 
one believes that the mechanics of speech is just about mouth-parts, or speech subsystems, or speech sound 
descriptors (e.g. plosive, fricative, etc.), that claim is certainly accurate.   
 
The following, however, provides simple speech sound components.  They are comprised of the common 
movements across speech sound productions that can be addressed therapeutically.  As a therapist, this 
knowledge gives me the ability to efficiently analyze and improve my client’s oral capabilities as they directly 
relate to the speech components of the speech sound.  With that said, it is critically important, to then layer and 
combine the elements into the target speech sound production.  Generalization and transfer into connected 
speech is optimized due to effectively addressing the speech components. 
 
Following are the speech sound production physiological elements.  Speech: 
 

1. Requires External Lingual Stabilization 
2. Requires Internal Lingual Stabilization 
3. Is primarily comprised of Vertical Lingual Movements 
4. Movements are Refined, Precise and Differentiated 
5. Involves Intra-Oral Sensory Interactions 

 

1.  External Lingual Stabilization 
(Fletcher, 1992; Stone, et al., 1992; Gick, Wilson & Derrick, 2013; Gibbon and Wood, 2010, plus others) 
 
External lingual stabilization, commonly referred to as “bracing” provides anchorage for controlled mobilization 
(Gick, 2013; Lee, Gibbon, Oebels, 2015; Gick et al, 2017).  Degrees of contact vary on the maxillary side teeth, 
perimeter of the palate, and the retromolar pads.  Lee, et al. (2015; in Ireland), provide reasons for lateral 
margin bracing:  
 

▪ It forms a seal with the palate and upper teeth 
▪ It directs the airflow centrally 
▪ It helps anchor and stabilize the tongue [for controlled movement] 
▪ It aids in the formation of tongue shapes for articulation 
▪ It enables the build-up of air pressure during alveolar consonant production and, 
▪ It provides somatosensory feedback regarding its position….”  (In my opinion, this is one of the most 

important reasons.) 
 
Until Gick’s 2017 study, apparently the term lingua-dental “bracing” referred to light contact of the sides of the 
tongue against the side teeth, instead of energetic mechanical support.  This statement validates the fact that 
the tongue externally anchors itself to facilitate controlled, refined movements. 
 
In addition, Gick (2017) concluded, “…tongue bracing is both pervasive and active in running speech and 
essential in understanding tongue movement control,” (p. 494).   
 
Therefore, not only is it important for the tongue to be lingua-dentally braced during individual speech sounds, 
but also during connected speech.  “The tongue is almost always constantly braced against the lateral surfaces 
during running speech,” (Gick and Allen, 2013).  Lateral bracing helps the tongue to “keep its place” during 
connected speech and to move smoothly from speech-contact to speech contact.  
 
In their recent 2018 article, Luo, et al., asks the question if lateral bracing is truly necessary for speech.  They 
conclude that “lateral bracing is actively maintained under different degrees of jaw perturbation, suggesting that 
bracing is a crucial component of speech production.”  Therefore, it is a critical piece to include in speech 
therapy.  Interestingly, MeLeod (2011; took place in Australia) surveyed SLPs and found that SLPs did not fully 
understand the role of the lateral regions of the tongue during the articulation of speech sounds.   
 
But the information is getting out there.  For more on this topic see my Therapy Matters blog.  Go to 
SpeechDynamics.com/blog; Blog #7 “Speaking Tongues are Activity Braced.” 
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2.  Internal Lingual Stabilization 
(Kier and Smith, 1985; Smith and Kier, 1989; Stone and Lundberg, 1996; Green and Wang, 2003; Kent, 2004; 
Stolar and Gick, 2013, and others) 
 
In E.W. Scripture’s 1912 book Stuttering and Lisping it contained phoneme-by-phoneme lip and tongue 
facilitation techniques.  It also included techniques to elicit a midline groove for /s/. 
 
In 1985, the lingual groove/tongue bowl was formally identified and discussed in the physiology world in Kier 
and Smith’s biology article “Tongues, Tentacles and Trunks:  The Biomechanics of Movement in Muscular-
Hydrostats.”  Think of an elephant’s truck, an octopus’ arms, and the human tongue.   
 
Smith and Kier (1989) explain that muscular hydrostats are “notable for their functional diversity and complexity 
of movement, they are distinctive because they are composed almost entirely of muscle; they lack any obvious 
system of skeletal support.”  There are no bony-joints to move or provide control.  “The musculature itself both 
creates movement and provides [internal] skeletal support for that movement.” 
 
Internal lingual stabilization is manifested either via whole tongue internal contraction (for “th,” the back-up /r/, 
and perhaps “sh”), and/or mid-tongue gradients of contraction (identified as a groove or tongue bowl in most 
front-tongue vertical speech sounds).  Mid-tongue contraction stabilizes and enables the front tongue to elevate 
and curl to generate a variety of front-tongue vertical speech sounds (based on Kent, 2004; Green and Wang, 
2003). 
 
The spatiotemporal relationships between the tongue and the alveolar ridge, the hard palate, the velum, and 
even the front teeth are expedited by stabilization.  Where would the tongue be without it?  Many of our speech-
children supply good examples.  If they do not apply appropriate lingual stabilization (or are unable to access it) 
typically they contract other body parts apparently in an innate effort to “stabilize.”  For example, either they bite 
their teeth together, contract their lips, inappropriately contract the whole tongue, compress their lips against 
their teeth, tighten their facial muscles, or tighten their throat muscles, etc. 
 
Green and Wang (2003) suggest that, “An improved understanding of the extent of functional regionality within 
the tongue will be important for explaining features of normal and disordered speech and swallowing.”  Yes, it 
most definitely would. 
 

3.  Speech Sounds are “Vertical” 
(Kent, 2004; Liu, et al., 2018) 
 

“Appropriate lingual stabilization enables mobilization for vertical, refined, precise, agile movements,” (Liu, et al., 
2018).  In addition, Kent (2004) explains that the “bending of the tongue is achieved through differential 
contraction of the intrinsic muscles [of the lingual muscular hydrostat], operating under the constraint of 
conservation of volume.” 
 

As previously mentioned, most lingual speech sounds are “vertical.”  The front-tongue vertical speech sounds 
are: /t/, /d/, /n/, /s/, /z/, /q/, /Q/, /tq/, /dQ/, /l/, and the retroflex /r/, and the back-tongue vertical speech sounds are: 

/k/, /g/, /ng/, and the back-up /r/ (as well as the retroflex /r/), and the mid-tongue vertical speech sound is /j/. 
 

Regarding the /r/ productions, the back-tongue “sides/corners” stabilizes bilaterally on the retromolar pads.  The 
lingual elevation shapes a pharyngeal resonance space for the back-up /r/, and an oral resonance space for the 
retroflex /r/.  (For additional /r/ information, go to SpeechDynamics.com.  There you’ll find several “R” Therapy 
Matters blogs, an “R” Article, and The Easy R book.) 
 

An important thing to remember therapeutically, is that both types of stabilization must occur, i.e. external 
stabilization on the side teeth/perimeter of the palate and internal stabilization via mid-tongue contraction.  If the 
tongue is lowered and at the horizontal midline (not elevated up, or partially up, with the dental arch) and the 
mid-tongue contracts, the result is something that looks like an /l/ that also typically stabilizes on either the 
edges of the incisors or the posterior area of the top front-teeth (inter-dental).  In essence: 

Appropriate positioning (up within the dental arch),  
Appropriate lingua-dental-palatal bracing, and  

Appropriate mid-tongue contraction must occur simultaneously to generate front-tongue vertical 
movements for interaction with the opposing articulator.   
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See the benefit of parsing components then layering them into the production of the speech sound?  All the 
bases are covered that leads to carryover/generalization/transfer. 
 

4.  Speech Movements are Refined, Precise and Differentiated 
(Fletcher, 1992; Kent, 2004; van Lieshout, 2017) 
 

The size of oral movements—sometimes referred to as amplitude—matters in speech production.  In his 2017 
study, van Lieshout evaluated the impact of labial and lingual amplitude in the production of bilabials and the 
tongue for specific VCV strings.  The results showed that with small movement amplitudes (where the tongue 
moved slightly away from the upper arches) there was a decrease in coordination stability and quality of 
resulting sounds. 
 
In his 1992 book, Articulation: A Physiological Approach, Fletcher views speed, positional accuracy, consistency 
of articulatory movement, and movement efficiency [i.e. size of movements and interactive accessibility of the 
opposing articulators] as hallmarks of speech motor skill.   
 
And that really is an SLP’s job:  To advance our clients onto and down the path of oral development via oral 
differentiation.  Oral differentiation—based in appropriate lingual stabilization, mobilization, and jaw support—
results in refined, precise, purposeful movements.  Instead of larger, whole-jaw whole-tongue up-down 
movements as in babbling, the tongue learns to differentiate itself from the jaw and acquire the ability to 
contract, anchor, and move whole-body or specific lingual parts independently and in coordination with other 
mouth-parts.  The mid-tongue contracts or bunches, the front-tongue stays straight, or elevates or retroflexes, 
the back-tongue elevates and stabilizes and mobilizes, and the tongue-sides anchor appropriately.  The tongue 
learns to move with physiological economy. 
 

In order to generate refined, small movements, there must be stabilization near the moving part. 
 

That means, for example in an /s/ production, in order for the front-tongue to sustain itself in space while air 
courses through, the front-tongue is supported from nearby mid-tongue contraction and side-tongue lateral 
bracing.  Biting teeth together to formulate an /s/ does not provide stabilization near the moving part. 
 

In addition, Dr. Kent (2004) explains, “The muscles of speech are specialized more for speed than for force and 
they are capable of precise coordination in the performance of movement sequences.”  In connected speech, 
lingual movements must be agile as it tip-toes from placement to placement with rapid precision.  Appropriate 
stabilization enables the precise coordination. 
 

Regarding the tongue-to-opposing-articulator contact, the “touch interaction” is precise, meaning, there is 
minimal surface-to-surface contact.  I interpret this to not mean that every time we say a /t/, for example, the 
tongue touches the same place on the alveolar ridge.  No doubt there are “zones” or specified areas of contact 
considered to be appropriate to generate recognizable speech sounds. 
 

5.  Intra-Oral Sensory Interaction During Speaking 
(McCall, 1969; Gracco, 1972; Nasir and Ostry, 2006; Haggard, et al., 2014; Riquelme, 2015) 
 
Speech production is first and foremost a sensory task; it utilizes intra-oral tactile sensation, proprioception, and 
auditory sensation (Takayuki, et al., 2009).  The mouth, if you will, is a sensing machine.  It feels/senses touch 
and levels of textures and pressure, it perceives spatial qualities, perceives temperatures, tastes, feels pain, and 
coordinates with the gustatory sense (Howes, et al., 2014).  If feels touch and it touches. 
 
Functionally, it can be said that 
 

The mouth is the only body part that interacts with itself, meaningfully. 
The two forms of interaction are tactile sensation and proprioception. 

 

Generally, I refer to intra-oral sensations as “tactile” and “proprioceptive.”  While those terms are not technically 
incorrect, a frequently used term is “somatosensory.”  The broad view of the somatosensory system is 
concerned with the conscious perception of touch, pressure, pain, temperature, position, movement, and 
vibration, which arise from the muscles, joints, skin, and fascia.  Unlike the specific receptors: the ears, eyes, 
and nose. 
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According to Haggard and de Boer (2014), “oral somatosensory awareness refers to the somatic sensations 
arising within the mouth, and to the information these sensations provide about the state and structure of the 
mouth itself, and objects in the mouth [such as the tongue, or food, or a thumb].” 
 
Following are three ways to view intra-oral sensation and why it’s important.  Admittedly each of these topics is 
a study unto itself, but only brief supportive information by researchers is provided. 
 

1. The importance and utilization of intra-oral somatosensory feedback: 
 
“Speech production is dependent on both auditory and somatosensory feedback…. Somatosensory 
information is central to achieving the precision requirements of speech movements.  .…Accurate 
acoustic quality is not the brain’s only goal during the motor control of speech—precision in expected 
somatosensory feedback cues is also an important endpoint.”  (Nasir and Ostry, 2006.) 
 
“The mouth has a special status within the somatosensory system.  It is one of the most densely 
innervated parts of the body, in terms of peripheral [surface] receptors.  This sensory richness is linked 
to the key role of oral sensorimotor control in eating, drinking, and speaking….” (Haggard and DeBoer, 
2014). 
 
“Sensory perception is a prerequisite for motor function,” (Metcalfe, 2005).  Sensation is critical. 
 

2. The levels of perception and reactivity of intra-oral somatosensory feedback (i.e., an individual’s 
personal perception; not merely “do they feel it or not”): 
 
I pose the question, dare we assume that every person we work with perceives accurate intra-oral, as 
well as extra-oral sensations?   
 
In an excellent 2015 study (Riquelme, et al.) they compared the reactivity of children with autism 
spectrum disorders (ASD) (n=27; average age 6.3 yrs.) with typically developing peers (n=30; average 
age 6.5 yrs).  Children with ASD showed increased pain sensitivity, increased touch sensitivity, and 
diminished find motor performance and proprioception compared to healthy children.  
 

3. The use of sensory input in therapy (i.e., why and how SLPs apply sensory input to impact a client’s 
motor output): 
 
We all receive information via our sensations.  Therefore, it is the only avenue we SLPs have to impress 
upon another individual.  In therapy, visual and auditory sensory stimuli are often used.  But, since none 
of us can see our mouth first-hand, and speech doesn’t become auditory until we say something, my 
recommendation is to add (to our visual and auditory sensory input) intra-oral tactile input and 
proprioceptive tasks to our therapy.  This provides direct localization of the mouth and mouth-parts for 
those that need it. 

 

Concerns and Questions 
 
Unlike other sensory systems, such as hearing and vision, that can be assessed and the levels of acuity and 
perception can be determined and enhanced, do we continue to assume that all children’s oral somatosensory 
system is healthy and in peek, accurate working order?  Do we assume there are no individual differences?  
Even intra-oral taste, another important sense, varies among individuals. 
 
My concern is not whether a child is actually feeling surface sensation, or not, because no doubt they are, 
unless there has been a significant neuromuscular insult, but I am concerned if they are perceiving interactive 
touch accurately?  Riquelme (2015) calls it “reactivity.”  So, do reactivity differences correspond with speech 
impairments?  If so, what can be done to calibrate the intra-oral tactile misperceptions, if anything? 
 
 

Oral Resting Posture:  The Harmonizer 
 

The oral mechanism does not function in isolation. The surrounding structures and muscles work together in 
continuous mutual interaction.  The desirable oral resting posture—where the lips, tongue, jaw reside 
between functions—facilitates an effortless, harmonious functional relationship. 
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The Positions 
(Hanson and Barrett, 1988; Boshart, 2016) 
 
The Desirable Oral Resting Posture:  In essence, the lips are closed, the front-tongue is up, the tongue sides 
touch the side teeth, and jaw is elevated and slightly apart.  The exact positions depend on the shape of the 
dental arch and hard palate, the capability of the soft tissues, the respiratory path, and psychological comfort. 
 

▪ Lips:  The lips are gently closed and held in a state of mild tonus contraction. They exert a small 
amount of energy to close and generate endurance to remain closed over time. 

 
▪ Tongue:  The surface front tip and blade of the tongue posture on the alveolar ridge and behind the 

ridge, depending on the hard palate contour.  The lateral margins touch the inside of the top back teeth.  
The tongue maintains its mild tonus contraction over time. 

 
▪ Jaw:  The jaw is elevated but not closed.  It maintains a freeway space of 1-3 mm's between the 

occlusal surfaces of the top and bottom molars.  Bilaterally, the mastication muscles sustain a state of 
mild tonus contraction.  

 
Undesirable Oral Resting Postures:  Undesirable oral positions are any characteristics other than closed lips, an 
elevated tongue with lateral-dental contact, and either a closed jaw, or open lowered jaw.  Respiration is an 
important variable; nose breathing is preferred.  Chronic mouth breathing can cause a domino of negative 
responses.  Also, keep in mind, an individual’s oral resting posture—no matter the position—is “home-base” for 
the lips, tongue, and jaw when not in use.  Undesirably, 
 

▪ The lips might be held slightly apart or extremely open (10+ mm's).  Open is open.  No matter the extent 
of the parted lips, the oral seal is broken and encourages the tongue to posture in a lowered position. 
 

▪ The tongue has four (maybe five) position options:  on the bottom, in the middle, in the middle and 
forward, on top, or, one that I’ve personally only seen twice, contracted and retracted (both were 
children with Down’s syndrome). 
 

▪ Jaw positioning influences the tongue, i.e. “Wherever the jaw goes so goes the tongue.”  The 
consequences of a lowered jaw are obvious:  No lip closure, no tongue on top positioning, etc.  Air 
chronically circulates intra-orally; drooling may occur.  If the jaw consistently clenches, the 
temporomandibular muscles may fatigue and over time, pain may occur.  Plus, clenching is unhealthy 
for teeth. 

 

The Rationale and Importance 
 
Admittedly, there is little research directly on the oral resting posture.  Most research is based on oral 
respiration, which indirectly addresses the oral resting posture, which can impact the tongue’s stabilization and 
accessible points of mobilization during speaking.  Many therapists have discovered that the oral resting posture 
plays a critical role in therapy, especially generalization and carryover.  Therefore, this important topic is 
included. 
 

▪ Hitos, et al., (2012) assessed 439 children, ages 4 to 12 years that breathed through their mouth.  They 
found that 31.2% exhibited speech delays.  They concluded that “mouth breathing can affect speech 
development, socialization, and school performance.  Early detection of mouth breathing is essential to 
prevent and minimize its negative effects on the overall development of individuals.” 
 

▪ Bozzini and Di Francesco (2016) suggest that mouth breathing due to nasal obstruction and/or 
pharyngeal and palatine tonsil hypertrophy can cause altered positions of the head and mandible and 
influence the position and tonicity of the tongue.  “When they persist, these [abnormal characteristics] 
modify the equilibrium of muscle pressure on the facial bones and teeth and induce morphological 
dentoskeletal modifications.”  E.g., increased lower facial height (which causes labial closure difficulty), 
reduced posterior airway space and an inferiorly positioned hyoid bone.  “Nasal breathing [and a 
desirable oral resting posture] in children may induce a correction of craniofacial growth and the 
adequate development of other functions, such as chewing and swallowing.”  I would also add, 
speaking. 

(Boshart, Capability-Based Speech Sound Therapy – Page 10 of 15) 



Supportive Evidence for the Use of Oral Sensory-Motor Methods to Remediate Speech Sound Productions 
©Char Boshart, M.A., CCC-SLP  ▪  SpeechDynamics.com 

▪ Ishida and Hiiemae (2002) state: “The relative positions of the hyoid and mandible directly affect the 
length and angle of the floor of the mouth on which the tongue mass rides.  …As the mandible 
lowers…so the relative position of the tongue body will be lower relative to the [maxillary] tooth rows.”  
Obviously, this can influence lingual positioning, as well as stabilization and mobilization interaction. 

 
Following are several reasons and benefits to include oral resting posture in speech therapy (listed in no 
particular order): 
 

▪ Provides a centralized location (up within the dental arch to one degree or another) for the 
tongue to interact, and pivot from and to home-base during speaking and swallowing. 

▪ Lateral margins of the tongue rests on the inside of the top, back teeth.  This provides easy 
access for lateral bracing during speaking functions. 

▪ The front-tongue rests on the area of the alveolar ridge where most front-tongue vertical sounds 
take place; enables easy access. 

▪ Facilitates physiological economy to move and access surrounding points of speaking 
placements, i.e. “The Principle of Least Effort” (adapted; 1949, Harvard linguist George 
Kingsley).  In most cases, the tongue does not move further than it has to to get the job done. 

▪ An elevated, slightly contracted tongue, postured over time, potentially helps to maintain lingual 
muscle tone and endurance. 

▪ Provides intra-oral tactile contact.  When the jaw is lowered, the lips are parted, the tongue is 
down, nothing is touching or interacting. 

▪ Lip closure, tongue elevation and a jaw that maintains a 1 to 3 mm freeway space are all in mild 
tonus contraction; the muscles are physically at-the-ready to move immediately into functions 
that require greater levels of contraction. 

▪ Jaw elevation and lip closure facilitates nasal breathing. 
▪ Jaw elevation and lip closure facilitates accessible lingua-palatal-dental resting placement and 

use. 
▪ Jaw elevation and lip closure aids in appropriate cranio-facial bone growth. 
▪ Jaw elevation and lip closure keeps the tongue and saliva inside. 
▪ Lip closure facilitates nasal breathing, i.e. nasal airflow is healthier; filters the air, regulates the 

temperature, maintains an appropriate humidity level. 
▪ Lip closure helps to maintain anterior dental alignment (anterior dental approximation is 

important in generating a fricative, hissy /s/; the air courses through the approximated front top 
and bottom incisors). 

▪ Lip closure helps maintain a moist oral environment; aids in saliva management and taste. 
 
 

Capability-Based Speech Production Therapy 
Seven Principles 
 

The following seven purpose-driven therapy principles are based on the capabilities of the client:  physiological, 
structural, and behavioral.  They include the Speech Production Elements that we addressed above. 
 

1.   Address Speech Production Elements (generate oral capability, over time) 
 
As we’ve discussed, the speech act can be parsed into identifiable, tangible components.  The capability 
tasks are systematically determined, practiced, layered, practiced, combined, practiced, and shaped into the 
speech sound production, and practiced some more.  Appropriate articulator stabilization and mobilization 
are emphasized during the capability-building process, during speech sound production, and during 
connected speaking. 

 

2.   Apply Developmental Differentiation Speech Acquisition Principles 
 
Therapy application takes into account the oral developmental differentiation process.  According to Green, 
et al., (2000) “Motor development may involve differentiation (i.e. the modification of a pre-existing behavior 
into a more specialized ones).”  And, “In early motor development, differentiation is characterized by 
increased independence in control of the components involved in the motor task.”   
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There are researchers that view babbling and chewing (only jaw movement was studied) as not related to 
speech development (Moore and Ruark, 1996).  Personally, I view babbling, chewing, and swallowing as 
functions.  And I prefer to investigate the physiological components of the functional movements to 
determine what capabilities develop—or differentiate—over time.  In our field we say that speech develops.  
Speech production, however, is a result of neuromuscular development, (Green, et al., 2000). 
 
So, what are the observable characteristics of “development” and how can we apply those in speech 
production therapy?  The differentiation process of the jaw, lips, and tongue progressively refine (to one 
degree or another) into differentiated stabilization and mobilization components for speech production. 

 
During the first year of development, the jaw is the primary articulator, as evidenced during babbling.  
Initially, the tongue moves with the jaw, or it moves horizontally.  The tongue then develops lateral 
movements to move food (Evans Morris and Dunn Klein, 1987, p. 56).  In many of our speech-children, they 
continue to produce jaw-driven speech and horizontal tongue movements (inter-dentals, etc.).  In therapy, 
we endeavor to move our speech-kids into stabilized, vertical, refined, precise lingual productions as the jaw 
remains appropriately supportive.   
 

3.   Approach Therapy as a Capability-Building Process that Occurs Over Time 
 
Not all children do or can immediately respond to auditory speech sound stimulation but need personalized 
instruction, repetition, and time to acquire the capability to produce the speech production.  The acquisition 
of oral capabilities and speech productions is a process.  According to Maas, et al. (2008), they explain that 
“An improved capability for skilled movement should not only be observable during practice but should be 
retained over time.” 
 
Regarding immediate, sound-stim therapy, I’d like to clarify the words we sometime use with our speech 
kid’s and their production efforts: “correct” and “incorrect”.  When using strictly an auditory approach, the 
therapist has but one form of sensory input to provide information as to how to produce that speech sound.  
Then when the child responds and produces an incorrect speech sound, we typically confirm that “it’s better” 
and model the sound (or word) again.  Most children, however, have no concept of what that means.  
Sometimes therapy gets caught in this never-ending cycle and we settle for the child’s acoustic “close” 
speech sound production.  I know; I used to do that type of (very frustrating) therapy. 
 
Acoustically, a “close” isolated speech sound production is not (usually) appropriately stabilized and 
mobilized.  I suggest, take time to shape and acquire stabilization and mobilization; it’s a critical piece.   
 
As you know by now, during connected speech, lingual bracing, is necessity to 1) move and transition from 
speech sound to speech sound, and 2) establish home-base.  The bracing location becomes a point for 
easy access and controlled speech sound production.  It’s rather like placing your fingers on the keyboard 
home row prior to typing.  If the tongue is not appropriately stabilized for all speech sounds—
especially the “new” one—carryover/generalization/transfer is problematic.   

 

4.   Include Speech Sound Relevancy Throughout 
 
Ensure the child is aware that the ultimate goal is speech and effective communication.  Sousa, in his 
excellent book How the Brain Learns (2017, 5th ed., p. 55) explains, “Information is most likely to get stored 
if it makes sense and has meaning [relevant to the child].”  As you parse and integrate the speech 
components the client must also be aware of the relevancy connections, otherwise it’s empty practice.  For 
example, say, “See?  Your hand firmly sits on the table as you write, that’s what your tongue-sides do on 
your side teeth when it says the /s/ sound.”   
 

5.   Apply Sensory Assists Throughout, as Needed and Tolerated 
 
Sensory stimuli are the only means a therapist has to impact and localize the mouth and mouth-parts, to 
generate movement.  According to Hodson and Paden (1983, page 59), “The child needs to learn what the 
phoneme ‘feels like’ as well as what it sounds like….  We used tactile cues as supplements when first 
presenting the new target….  Tactile cues are simply ways in which the child, through feeling, gain 
additional information about the image of the target.” 
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Sensory input is powerful and necessary.  Visual sensation (e.g. “look at my mouth, look at your own mouth 
in the mirror”) and auditory sensation (e.g. “listen to my speech; listen to your speech; listen to the app, 
etc.”) are most often used.  There are two other forms of sensory assists that help the individual focus on 
the mouth extra-orally and intra-orally:  tactile stimuli and proprioception.   
 
A tactile stimulus involves input to surface receptors.  Tactile sensory assists include localized forms of 
intra-oral touch (light touch, firm/deep touch, stroking, palpating, and tapping).  Variations can be added:  
tastes, temperature, vibration (do not use vibration with individuals that have seizures).  Proprioception is 
generated internally from within the muscles; it facilitates the kinesthetic sense of movement and 
positioning.  Intra-oral proprioception is best generated by clients closing their eyes and focusing and feeling 
intra-orally.   
 
A note of caution:  Before entering into an individual’s mouth, know what mouth-part you’re going to interact 
with, how you will interact (firm-touch, stroking, etc.), what you expect to accomplish, and what tool is best to 
use to facilitate the sensory assist task. 
 

6.   Determine and Compensate for Production Obstacles 
(Haruki, et al., Oral Morphology and Tongue Habits, 1995) 
 

SLPs work with a variety of individuals who have diagnosed or undiagnosed (idiopathic) neurophysiological, 
respiratory, oral facial hard-tissue and/or soft tissue obstacles, or oral habits, that impede appropriate 
speech stabilization and mobilization.  Depending on the extent of the obstacle, compensatory speech 
production may be necessary. 

 

Electropalotography (EPG) studies indicates that some individuals with speech disorders are not able to 
brace the tongue in the desired manner to form accurate stop closures (Gibbon, 1999; Timmins, et al., 
2011).  This typically means there might be production obstacles:  an excessively narrow or wide dental 
arch, a cleft palate, or large tonsils displacing the tongue, a restrictive lingual frenum, or neurophysiological 
issues, etc.  I also view acquired adult neuromuscular issues as obstacles to appropriate speech production.  
It is important to identify and take account production obstacles and their impact on the speech elements. 
 
Liker and Gibbon’s (2007) objective was to determine the normal tongue-palate patterns for velar stops.  
They found that there were differing amounts of contact between speakers.  They surmised that some were 
contacting behind the palatal device, “One explanation for the differences in amount of contact is the 
interspeaker variations in oral morphology.”  This is good; rarely do you read how oral structural difference 
can alter lingual stabilization and mobilization.  Most therapists, however, are well-aware. 

 

7.   Utilize Practice Principles 
 

According to Maas, et al., (2008), there are several theories of motor control and learning.  They state: 
“…speech production, as a motor skill, is governed by similar principles of motor learning.”   And, “The 
distinction between performance during acquisition [practice] and retention/transfer implies that learning, a 
permanent change in capability [their italics] for skilled movement, must be measured by retention and/or 
transfer tests.” 
 

Maas, et al., also state that “Motor skill learning is facilitated by a number of factors pertaining to the 
structure of practice, stimulus selection, and the nature of feedback….”  Following are a couple of principles 
that Maas, et al., bring forward: 

 

▪ Pre-practice:  Motivation, and understanding the task is important (#4 above, Relevancy), and 
 

▪ Number of Practice Trials:  Although they admit that no empirical evidence is available, they suggest, 
“…In general a large number of practice trials is beneficial for learning nonspeech motor tasks.”  I also 
suggest that it may be prudent to practice the number of repetitions and sets that the client can 
physiologically do.  Unfamiliar oral motor tasks can be fatiguing, therefore, consider doing only the 
number of repetitions (and sets) they are able to do.  Otherwise, as fatigue sets in, the quality of the 
task diminishes, the child becomes less motivated, and practice benefit lessen. 

 

Regular, capability-based repetitions (and sets) during therapy sessions are important, and if possible, 
outside of the therapy session, as well.  Aim for consistency and continuity. 
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