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Abstract:

Childhood apraxia of speech (CAS) also known as Developmental verbal Dyspraxia
(DVD) is an unusual speech disorder in which a child struggles on realising accurate
mouth, jaw and tongue movements in order to speak. Children with CAS have
problems saying sounds, syllables, and words. It's important to know that CAS is just a
label for a speech disorder. In other words, the child's brain has to learn how to make
plans that tell his or her speech muscles how to move the lips, jaw and tongue in ways
that result in accurate speaking. At the same time, these movements must ensure that
the speech is occurring at normal speed and rhythm. In childhood apraxia of speech,
the brain struggles to develop plans for speech movement. As a result, children with
CAS don't learn accurate movements for speech with normal ease. In CAS, the speech
muscles aren't weak, but they don't perform normally because the brain has difficulty
leading or harmonizing the movements. A child with apraxia cannot move his or her
lips or tongue to the right place to say sounds correctly because the message from the

brain to the mouth is disrupted.
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1. Apraxia

Apraxia is an acquired disorder of motor planning, but is not caused by incoordination,
sensory loss, or failure to comprehend simple commands (which can be tested by
asking the person to recognize the correct movement from a series). It is caused by

damage to specific areas of the cerebrum. Apraxia should not be confused with ataxia, a
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lack of coordination of movements; aphasia, an inability to produce and/or comprehend
language; abulia, the lack of desire to carry out an action; or allochiria, in which patients

perceive stimuli to one side of the body as occurring on the other.

2. Types of apraxia

There are several types of apraxia including;:

- Ideomotor apraxia is a deficit to organize or complete motor actions that depend
on semantic memory. The patients are capable to describe how to perform an action,
but unable to "imagine" or act out a movement such as "pretend to brush your teeth" or
"pucker as though you bit into a sour lemon." The ability to perform an action
automatically when cued, however, remains intact. This is known as automatic-
voluntary dissociation.

- Ideational/conceptual apraxia: Patients have an incapability to theorize a task
and impaired ability to complete multistep actions. Consists of an inability to select and
carry out an appropriate motor program.

- Buccofacial or orofacial apraxia: Non-verbal oral or buccofacial ideomotor
apraxia resulting in difficulty carrying out movements of the face on demand.

- Constructional apraxia: The inability to draw or construct simple configurations,
such as intersecting shapes.

- Gait apraxia: The loss of ability to have normal function of the lower limbs such
as walking. This is not due to loss of motor or sensory functions.

- Limb-kinetic apraxia: Difficulty making precise movements with an arm or leg.

- Oculomotor apraxia: Difficulty moving the eye, especially with saccade
movements that direct the gaze to targets.

- Apraxia of speech (AOS): Difficulty planning and coordinating the movements
necessary for speech. It can independently occur without issues in areas such as verbal
comprehension, reading comprehension, writing, articulation or prosody.

Apraxia is most often due to a lesion located in the dominant (usually left)
hemisphere of the brain, typically in the frontal and parietal lobes. Lesions may be due

to stroke, acquired brain injuries, or neurodegenerative diseases.
3. Childhood apraxia of speech and other childhood speech disorders
"Childhood apraxia of speech (CAS) is a neurological childhood (paediatric) speech sound

disorder in which the precision and consistency of movements underlying speech are

impaired in the absence of neuromuscular deficits (e.g., abnormal reflexes, abnormal
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tone). CAS may occur as a result of known neurological impairment, in association with

complex neurobehavioral disorders of known or unknown origin, or as an idiopathic

neurogenic speech sound disorder. The core impairment in planning and/or

programming spatiotemporal parameters of movement sequences results in errors in
speech sound production and prosody.”

American Speech-Language-Hearing Association

(ASHA) Ad Hoc Committee on Apraxia of Speech in Children, (2007)

There are three significant features that differentiate CAS from other childhood speech
sound disorders. These features are:

1. Inconsistent errors on consonants and vowels in repeated productions of
syllables and words

2. Lengthened co-articulatory transitions between sounds and syllables

3. Inappropriate prosody, especially in the realization of lexical or phrasal stress
Even though CAS is a developmental disorder, it will not simply vanish when children
grow older. Children with this condition do not follow classic patterns of language

acquirement and will need special treatment in order to make progress.
4. Symptoms

Children with childhood apraxia of speech (CAS) may have many speech symptoms or
characteristics that vary depending on their age and the severity of their speech
problems.

CAS can be associated with delayed onset of first words, a limited number of
spoken words, or the ability to form only a few consonant or vowel sounds. These
symptoms usually may be noticed between ages 18 months and 2 years, and may
indicate suspected CAS.

As children produce more speech, usually between ages 2 and 4, characteristics
that likely indicate CAS include vowel and consonant distortions; separation of
syllables in or between words; and voicing errors, such as "pie" sounding like "bye."

Many children with CAS have difficulty getting their jaws, lips and tongues to
the correct position to make a sound, and they may have difficulty moving smoothly to
the next sound.

Children vary in how quickly their speech improves, but with speech therapy
many children with CAS develop understandable speech.

Many children with CAS also have language problems, such as difficulty

comprehending speech, reduced vocabulary or difficulty with word order.
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Some symptoms may primarily be seen in children with CAS and can be helpful to
diagnose the problem. However, some symptoms of CAS are also symptoms of other
types of speech or language disorders. It's difficult to diagnose CAS if a child has only
symptoms that are found in both CAS and in other types of speech or language
disorders.

Some characteristics, sometimes called markers, help distinguish CAS from other
types of speech disorders. Those particularly associated with CAS include:

- Difficulty moving smoothly from one sound, syllable or word to another

- Groping movements with the jaw, lips or tongue to make the correct movement
for speech sounds

- Vowel distortions, such as attempting to use the correct vowel, but saying it
incorrectly

- Using the wrong stress in a word, such as pronouncing "banana" as "BUH-nan-
uh" instead of "buh-NAN-uh"

- Using equal emphasis on all syllables, such as saying "BUH-NAN-UH"

- Separation of syllables, such as putting a pause or gap between syllables

- Inconsistency, such as making different errors when trying to say the same word
a second time

- Difficulty imitating simple words

- Inconsistent voicing errors, such as saying "down" instead of "town," or "zoo"
instead of "Sue"

Other characteristics are seen in most children with speech or language problems
and aren't helpful in distinguishing CAS. Characteristics seen in both children with
CAS and in children with other types of speech or language disorders include:

- Reduced amount of babbling or vocal sounds from ages 7 to 12 months old
- Speaking first words late (after ages 12 to 18 months old)

- Using a limited number of consonants and vowels

- Frequently leaving out (omitting) sounds

- Difficult to understand speech

- Other speech disorders sometimes confused with CAS

Some speech sound disorders often get confused with CAS because some of the
characteristics may overlap. These speech sound disorders include articulation
disorders, phonologic disorders and dysarthria.

A child who has trouble learning how to make specific sounds, but doesn't have
trouble planning or coordinating the movements to speak, may have an articulation or
phonologic disorder. In an articulation disorder, a child has difficulty with specific

sounds. He or she may leave out the sound or use another sound in its place. In
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phonologic disorders, a child has certain sound error patterns, such as difficulty
producing sounds in the back of his or her mouth.

Many children with childhood apraxia of speech (CAS) have other problems that
affect their ability to communicate. These problems aren't due to CAS, but they may be
seen along with CAS. Symptoms or problems that are often present along with CAS
include:

- Delayed language, such as difficulty understanding speech, reduced vocabulary,
or difficulty using correct grammar when putting words together in a phrase or
sentence

- Delays in intellectual and motor development and problems with reading,
spelling and writing

- Difficulties with gross and fine motor movement skills or coordination

Hypersensitivity, in which the child may not like some textures in clothing or the

texture of certain foods, or the child, may not like tooth brushing.

5. Diagnosis

The current knowledge that we have about Childhood Apraxia of Speech (CAS) is that
CAS occurs in the following 3 conditions:

1.  Neurological impairment caused by infection, illness, or injury, before or after
birth or a random abnormality or glitch in fetal development. This category includes
children with positive findings on MRI’s of the brain.

2. Complex Neurodevelopmental Disorders — We know that CAS can occur as a
secondary characteristic of other conditions such as genetic, metabolic, and/or
mitochondrial disorders. In this category would be Childhood Apraxia of

3. Speech that occurs with Autism, Fragile X, Galactosemia, some forms of
Epilepsy, and Chromosome translocations involving duplications and deletions.

The following five speech characteristics that an individual with apraxia of
speech may exhibit:

- Effortful trial and error with groping

- Self-correction of errors

- Abnormal rhythm, stress and intonation

- Inconsistent articulation errors on repeated speech productions of the same

utterance

- Difficulty initiating utterances
Childhood Apraxia of Speech (CAS) can be diagnosed by a speech language pathologist

(SLP) through specific tests that measure oral mechanisms of speech. The oral
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mechanisms exam comprises tasks such as pursing lips, blowing, licking lips, elevating
the tongue, and also involves an examination of the mouth. A complete exam also
includes surveillance of the patient eating and talking. Tests such as the Kaufman
Speech Praxis test, a more formal examination, are also used in diagnosis.

A differential diagnosis of CAS is frequently not possible for children under the
age of 2 years old. Even when children are between 2-3 years, a clear diagnosis cannot
always occur, because at this age, they may still be not capable to focus on, or

collaborate with testing procedures
6. Management and Therapies

There is no cure for CAS, but with suitable, intensive involvement, children with the
disorder can improve considerably.

CAS requires various forms of therapy which varies with the individual needs of
the patient. Typically, treatment involves one-on-one therapy with a speech language
pathologist (SLP). In children with CAS, consistency is a key element in treatment.
Consistency in the form of communication, as well as the development and use of oral
communication are extremely important in aiding a child's speech learning process.

Many therapy approaches are not supported by thorough evidence; however, the
aspects of treatment that do seem to be agreed upon are the following:

- Treatment needs to be intense and highly individualized, with about 3-5 therapy
sessions each week

- A maximum of 30 minutes per session is best for young children

- Principles of motor learning theory and intense speech-motor practice seem to be
the most effective

- Non-speech oral motor therapy is not necessary or sufficient

- A multi-sensory approach to therapy may be beneficial: using sign language,
pictures, tactile cues, visual prompts, and Augmentative and Alternative
Communication (AAC) can be helpful.

The child with CAS should begin speech therapy as soon as the disorder is
identified. A speech-language pathologist will know how much therapy a child will
require. Speech therapy helps the brain form new connections to help make the
movements for speech. The speech-language pathologist may use several different
techniques to help the child learn to produce and sequence speech sounds. There is not
one program used to treat CAS. Treatment will depend on the child’s speech
characteristics, age and ability level. In some cases, sign language or a talking device are

used to help the child communicate until the child’s speech is clear to others.
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The goal of speech therapy is to teach the child a new motor skill. For this skill to
become easy, the child must practice often between speech therapy sessions. The parent
should work with the child a few minutes several times each day. Short, frequent
sessions are better than occasional long sessions. The more the child practices, the faster
the progress will be noticed and the sooner the child will be able to develop clear
speech. Speech therapy will also focus on improving the language system in children
with both speech and language deficits; pre-literacy and literacy skills may also be
addressed in older children with CAS.

8. Teaching Strategies

Speech services for a child with apraxia of speech are typically provided by a speech
language pathologist. However, elementary children would benefit more from their
speech services if the same expectations and support are provided in the classroom.

General elementary teachers can use some of the strategies in the classroom to

provide support as they are needed:

“In the school setting, classroom teachers are a readily available resource for carryover
practice collaboration”
(Hammer, 2009, p. 34)

Teachers are needed for providing support in the classroom related to what an
individual is doing with the speech-language pathologist. Collaboration between the
speech-language pathologist, classroom teacher, and family is needed in order to
develop and support meaningful and effective interventions. The communication
within this team should be seamless. The speech-language pathologist is in charge of
what therapies are used and should communicate practice activities or strategies for
teachers and parents to utilize during their time with the child.

A child with apraxia needs continuity throughout the avenues of his daily
interactions with others in order to make use of the strategies and techniques he learns
in therapy; if he never uses them in authentic situations, then the purpose of therapy is
defeated. Using the literature on young children and adults, teachers can use aspects of
the treatments described regularly in the classroom as deemed appropriate to improve
outcomes for elementary students.

Music and rhythmic speech can be utilized when students read passages chorally
as a class or when students sing songs, even if those songs are not academic. Choral

reading and singing are ways to incorporate all students and still aid those with
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childhood apraxia of speech (CAS) in developing appropriate rate and rhythm.

Researchers of young children mentioned above encourage the use of music and
melody in treatment. Cueing systems and self-awareness can play a part in the general
education classroom for elementary students with CAS if they are part of the treatment
implemented by the speech language pathologist. For instance, teachers could act as
encouragers of various cues during class and could provide feedback related to errors
when appropriate during class. Seating the student closer to the teacher may also be
preferable to provide for quick connection. Researchers of young children mentioned
above suggest the use of cueing systems and encourage self-awareness to aid the
individual in realizing the current and desired actions.

Communication skills are an aspect that general elementary teachers can also
incorporate based on the research provided. Communication can be achieved in
different ways in the classroom, and, depending on the students, may be implemented
In various ways.

Alternate forms of communication suggested for use with adults include
communication books, drawing systems, and gestural systems. Each of these could be
practiced and utilized as a regular part of the classroom in order to help a student with
CAS to be unlimited by speech challenges; conversely, a teacher would not want to
discourage a student’s speech. Role play and practicing conversational language, like
less-formalized script training, could be implemented in the classroom as well. Students
could practice together and work as partners, perhaps as a station or center activity.

Elementary students tend to enjoy interacting with one another, even if they are
given specific role play guidelines. Conversation partners may be an option depending
on the grade level of students and speech skills of the student with CAS in the
classroom.

Modelling, repetition, and word familiarization can be addressed by elementary
teachers in a way that aids students with CAS in the general education setting.
Modelling via the “I do, we do, you do” strategy, suggested by ASHA (2007), is
beneficial for many students, regardless of CAS classification; however, in reference to
students with CAS, this modelling strategy allows for the teacher to determine the pace
and support given at each stage. If more repetition is necessary, then the teacher can
incorporate more practice according to need. For students who need additional
experiences with words, teachers can modify multi-sensory approaches, recommended
for children and adults, like the integrated phonological approach and the semantic
feature analysis approach. Both approaches utilize visuals, repetition, and a playful
atmosphere. The more students believe that practice is fun or a game, the more they

will likely enjoy and engage in it.
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All of the suggestions provided based on the literature available on young children and
adults are best accompanied by more classroom management related tips provided by
Bahr, Velleman, and Ziegler (1999). Examining the relationships between the teacher,
speech language pathologist, and students provides insight as to how to make it all
work. For instance, all students need to feel valued and comfortable in their classroom
environment. Creating a classroom community that promotes learning for all students
regardless of ability by teaching them to respect one another will encourage students to
feel valued and comfortable.

Establishing trusting relationships is also another task pertinent to aiding an
elementary student with CAS because when a student trusts those who can help them,

they are generally more open to receive the help.

9. Conclusion

The strategies and suggestions for teachers provided above are intended to help
teachers be part of the treatment process in the classroom by adjusting and
incorporating aspects of classroom practices that can make a big difference. Research
regarding elementary aged students with childhood apraxia of speech and formalized
strategies for general elementary teachers to use in the classroom are still in need. The

need for information regarding elementary students with CAS is pertinent.

References

1. American Speech-Language-Hearing Association (2007). Childhood Apraxia of
Speech. Retrieved from http://www.asha.org/policy/TR2007-00278.htm.

2. Bahr, R. H., Velleman, S. L., Ziegler, M. A. (1999). Meeting the Challenge of
Suspected Developmental Apraxia of Speech through Inclusion. Topics in Language
Disorders (19-35). Aspen Publishers Inc.

3. Blakeley, R. W. (1983). Treatment of Developmental Apraxia of Speech. In W.
Perkins (Eds.), Current Therapy of Communication Disorders: Dysarthria and Apraxia
(25-33). New York: Thieme-Stratton Inc.

4. Edeal, D., & Gildersleeve-Neumann, C. (2011). The Importance of Production
Frequency in Therapy for Childhood Apraxia of Speech. American Journal Of Speech-
Language Pathology, 20(2), 95-110.

5. Hammer, D. W. (2009). Apraxia Services in the Schools. ASHA Leader, 14(12), 24-
34.

European Journal of Special Education Research - Volume 1 | Issue 1 | 2015 54



Wangchuck Tshering Pema —
CHILDHOOD APRAXIA OF SPEECH (CAS) - OVERVIEW AND TEACHING STRATEGIES

6. Hashimoto, N., & Frome, A. (2011). The Use of a Modified Semantic Features
Analysis Approach in Aphasia. Journal Of Communication Disorders, 44(4), 459-469.
Hula, S., Robin, D. A., Maas, E., Ballard, K. J., & Schmidt, R. A. (2008). Effects of
Feedback

7. Frequency and Timing on Acquisition, Retention, and Transfer of Speech Skills
in Acquired Apraxia of Speech. Journal Of Speech, Language, And Hearing Research,
51(5), 1088-1113.

8. APRAXIA: WHAT INTERVENTIONS CAN ELEMENTARY TEACHERS USE?
Lewis, B.A., Freebaim, L.A., Hansen, A.]., Iyenger, S.K., & Taylor, H. (2004). School-Age
FollowUp of Children with Childhood Apraxia of Speech. Language, Speech, And
Hearing Services In Schools, 35(2), 122-140.

9. Martikainen, A., & Korpilahti, P. (2011). Intervention for Childhood Apraxia of
Speech: A SingleCase Study. Child Language And Teaching Therapy, 27(1), 9-20.

10. McNeill, B. C., Gillon, G. T., & Dodd, B. (2009). Effectiveness of an Integrated
Phonological Awareness Approach for Children with Childhood Apraxia of Speech
(CAS). Child Language Teaching And Therapy, 25(3), 341-366.

11. Moriarty, B. C., & Gillon, G. T. (2006). Phonological Awareness Intervention for
Children with Childhood Apraxia of Speech. International Journal Of Language And
Communication Disorders, 41(6), 713-734.

12. Square, P. A., Roy, E. A, & Martin, R. E. (1997). Apraxia of Speech: Another
Form of Praxis Disruption. In Rothi, L. & Heilman, K. Editor (Eds.), Apraxia: The
Neuropsychology of Action (173-206). UK: Psychology Press.

13.  Velleman, S. (2003). Childhood Apraxia of Speech Resource Guide. K. Bleile (Ed).
Delmar Learning.

14. Youmans, G., Youmans, S.R., & Hancock, A.B. (2011). Script Training Treatment
for Adults with Apraxia of Speech, American Journal of Speech-Language Pathology,
20(1) 23-37.

15. Wambaugh, J. L., Duffy, J. R, McNeil, M. R., Robin, D. A., & Rogers, M. A.
(2006). Treatment Guidelines for Acquired Apraxia of Speech: Treatment Descriptions
and Recommendations. Journal of Medical Speech-Language Pathology, 14(2), 35-67.

16. http://www.apraxia-kids.org/library/speech-and-language-goals-and-planning-

an-iep-for-children-with-apraxia/

17.  Barrington, Jillian, "Apraxia: What Interventions can Elementary Teachers use to
Address Communication Skills?" (2013). Senior Honors Theses. Paper 30.
18.  http://www.apraxia-kids.org/library/what-causes-childhood-apraxia-of-speech-

and-is-it-preventable/

19.  http://www.cincinnatichildrens.org/health/c/verbal-apraxia/

European Journal of Special Education Research - Volume 1 | Issue 1 | 2015 55


http://www.apraxia-kids.org/library/speech-and-language-goals-and-planning-an-iep-for-children-with-apraxia/
http://www.apraxia-kids.org/library/speech-and-language-goals-and-planning-an-iep-for-children-with-apraxia/
http://www.apraxia-kids.org/library/what-causes-childhood-apraxia-of-speech-and-is-it-preventable/
http://www.apraxia-kids.org/library/what-causes-childhood-apraxia-of-speech-and-is-it-preventable/
http://www.cincinnatichildrens.org/health/c/verbal-apraxia/

Wangchuck Tshering Pema —
CHILDHOOD APRAXIA OF SPEECH (CAS) - OVERVIEW AND TEACHING STRATEGIES

20. http://www.mayoclinic.org/diseases-conditions/childhood-apraxia-of-

speech/basics/symptoms/con-20031147

21. http://www.mavoclinic.org/diseases-conditions/childhood-apraxia-of-

speech/basics/complications/con-20031147

22. http://www.mavoclinic.org/diseases-conditions/childhood-apraxia-of-

speech/basics/tests-diagnosis/con-20031147

24. West, Carolyn; Hesketh, Anne; Vail, Andy; Bowen, Audrey; West, Carolyn
(2005). "Interventions for apraxia of speech following stroke". Cochrane Database Syst
Rev (4): CD004298. doi:10.1002/14651858.CD004298.pub2. PMID 16235357.

24.  "Apraxia of Speech". National Institute on Deafness and Other Communication
Disorders. National Institutes of Health. Retrieved 12 April 2012.

25. Morgan AT, Vogel AP (March 2009). "A Cochrane review of treatment for
childhood apraxia of speech". Eur ] Phys Rehabil Med 45 (1): 103-10. PMID 19156019.
26. Vargha-Khadem F, Gadian DG, Copp A, Mishkin M (February 2005). "FOXP2
and the neuroanatomy of speech and language" (PDF). Nat. Rev. Neurosci. 6 (2): 131-8.
d0i:10.1038/nrn1605. PMID 15685218.

27. Maassen, B. (Nov 2002). "Issues contrasting adult acquired versus

developmental apraxia of speech.". Semin Speech Lang 23 (4): 257-66. do0i:10.1055/s-
2002-35804. PMID 12461725.

28. Ogar ], Slama H, Dronkers N, Amici S, Gorno-Tempini ML (December 2005).
"Apraxia of speech: an overview'". Neurocase 11 (6): 427-32.
doi:10.1080/13554790500263529. PMID 16393756.

29. Knollman-Porter K (2008). "Acquired apraxia of speech: a review". Top Stroke
Rehabil 15 (5): 484-93. d0i:10.1310/tsr1505-484. PMID 19008207.

30. Rosenbek, John C.; Wertz, Robert T.; LaPointe, Leonard L. (1984). Apraxia of
speech in adults: the disorder and its management. New York: Grune & Stratton. ISBN
0-8089-1612-2. OCLC 13284954.

31. van der Merwe, Anita (June-August 2007). "Self-Correction in Apraxia of
Speech: The Effect of Treatment". Aphasiology 21  (6-8): 658-669.
doi:10.1080/02687030701192174.

32. Boutsen, F. R.; Christman, S. S. (November 2002). "Prosody in apraxia of speech".
Seminars in Speech and Language 23 (4): 245-56. doi:10.1055/s-2002-35799. PMID
12461724.

33. Croot, K. (November 2002). "Diagnosis of AOS: definition and criteria". Seminars
in Speech and Language 23 (4): 267-80. d0i:10.1055/s-2002-35800. PMID 12461726.

European Journal of Special Education Research - Volume 1 | Issue 1 | 2015 56


http://www.mayoclinic.org/diseases-conditions/childhood-apraxia-of-speech/basics/symptoms/con-20031147
http://www.mayoclinic.org/diseases-conditions/childhood-apraxia-of-speech/basics/symptoms/con-20031147
http://www.mayoclinic.org/diseases-conditions/childhood-apraxia-of-speech/basics/complications/con-20031147
http://www.mayoclinic.org/diseases-conditions/childhood-apraxia-of-speech/basics/complications/con-20031147
http://www.mayoclinic.org/diseases-conditions/childhood-apraxia-of-speech/basics/tests-diagnosis/con-20031147
http://www.mayoclinic.org/diseases-conditions/childhood-apraxia-of-speech/basics/tests-diagnosis/con-20031147

Wangchuck Tshering Pema —
CHILDHOOD APRAXIA OF SPEECH (CAS) - OVERVIEW AND TEACHING STRATEGIES

34. Ziegler, W., Aichert, I, & Staiger, A. (2012). American Speech-Language-Hearing
Association supplement: Apraxia of speech: Concepts and controversies. Journal of
Speech, Language, and Hearing Research, 55, 1485-1501.

35. Janet Choy J, Thompson CK (May 2010). "Binding in agrammatic aphasia:
Processing to comprehension”. Aphasiology 24 5): 551-579.
doi:10.1080/02687030802634025. PMC 2882310. PMID 20535243.

36. Robin DA, Jacks A, Hageman C, Clark HM, Woodworth G (August 2008).
"Visuomotor tracking abilities of speakers with apraxia of speech or conduction
aphasia". Brain Lang 106 (2): 98-106. doi:10.1016/j.bandl.2008.05.002. PMC 2579757.
PMID 18558428.

37. Carlson, Neil R. (2010). Psychology: the Science of Behavior. Canada: Pearson
Education. ISBN 0205702864.

38.  "Apraxia of speech". American Speech-Language-Hearing Association. 2013.

39. Josephs KA, Duffy JR (December 2008). "Apraxia of speech and nonfluent
aphasia: a new clinical marker for corticobasal degeneration and progressive
supranuclear  palsy". Current Opinion in Neurology 21 (6): 688-92.
doi:10.1097/WCO.0b013e3283168ddd. PMID 18989114.

40. Josephs KA, Duffy JR, Strand EA; et al. (May 2012). "Characterizing a
neurodegenerative syndrome: primary progressive apraxia of speech". Brain 135 (Pt 5):
1522-36. doi:10.1093/brain/aws032. PMC 3338923. PMID 22382356.

41. Ricci M, Magarelli M, Todino V, Bianchini A, Calandriello E, Tramutoli R (2008).
"Progressive apraxia of speech presenting as isolated disorder of speech articulation
and prosody: a case report". Neurocase 14 (2): 162-8. doi:10.1080/13554790802060839.
PMID 18569741.

42. Mauszycki, Shannon C.; Wambaugh, Julie (2011). "Acquired Apraxia of Speech:
A Treatment Overview". American Speech-Language-Hearing Association (ASHA).
Retrieved 20 October 2013.

43. http://promptinstitute.com/index.php?page=what-is-prompt3

44. Howard, Sara; Varley, Rosemary (1995). "IlI: EPG in Therapy Using
electropalatography to treat severe acquired apraxia of speech". International Journal of
Language & Communication Disorders 30 (2): 246-255. d0i:10.3109/13682829509082535.
Jump up * Wambaugh, J. (2010). "Sound Production Treatment for Acquired Apraxia of

Speech" (PDF). Perspectives on Neurophysiology and Neurogenic Speech and
Language Disorders 20 (3): 67-72. d0i:10.1044/nns1d20.3.67.
45. Wambaugh JL, Nessler C, Cameron R, Mauszycki SC (May 2012). "Acquired

apraxia of speech: the effects of repeated practice and rate/rhythm control treatments on

European Journal of Special Education Research - Volume 1 | Issue 1 | 2015 57


http://promptinstitute.com/index.php?page=what-is-prompt3

Wangchuck Tshering Pema —
CHILDHOOD APRAXIA OF SPEECH (CAS) - OVERVIEW AND TEACHING STRATEGIES

sound production accuracy”. Am ] Speech Lang Pathol 21 (2): S5-27. do0i:10.1044/1058-
0360(2011/11-0102). PMID 22230177.

Creative Commons licensing terms

Authors will retain the copyright of their published articles agreeing that a Creative Commons Attribution 4.0 International License (CC BY 4.0) terms
will be applied to their work. Under the terms of this license, no permission is required from the author(s) or publisher for members of the community
to copy, distribute, transmit or adapt the article content, providing a proper, prominent and unambiguous attribution to the authors in @ manner that
makes clear that the materials are being reused under permission of a Creative Commons License. Views, opinions and conclusions expressed in this
research article are views, opinions and conclusions of the author(s). Open Access Publishing Group and European Journal of Special Education
Research shall not be responsible or answerable for any loss, damage or liability caused in relation to/arising out of conflict of interests, copyright
violations and inappropriate or inaccurate use of any kind content related or integrated on the research work. All the published works are meeting the
Open Access Publishing requirements and can be freely accessed, shared, modified, distributed and used in educational, commercial and non-
commercial purposes under a Creative Commons Attribution 4.0 International License (CC BY 4.0).

European Journal of Special Education Research - Volume 1 | Issue 1 | 2015 58


https://creativecommons.org/licenses/by/4.0/

