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NOTICE

• The use of cameras, audio recording 
devices, and/or video recording devices, 
including cellphones, is prohibited. 
Participants found recording audio or 
video of any portion of this session will 
be asked to leave immediately.
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Nonfinancial: Ms. Caspari is a member of the Professional Advisory 
Council of Apraxia Kids for which she receives no complensation

Ms. Caspari donated videos for the DEMSS training tape and 
received no compensation.

Financial: Financial support for attending the conference was 
provided by GOSSLP.
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Respiration

• Airflow generated from lungs 
and related structures

Phonation

• Vocal cords vibrate to produce 
sound

Articulation

• Sound shaped and modified to 
form words
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(Thelen, 1991)
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(Caruso & Strand, 1999)
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BIG PIG

(Borden, 1984)
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Cognition
• Ideas

Language

• Word Retrieval
• Phonological Mapping
• Syntactic Framing

Motor 
Speech

• Planning
• Programming
• Execution

(Caruso & Strand, 1999)
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• Planning
• Programming
• Execution

Where?

How

Fast?

When?

Thank you to my students: Jackie Eisenberg, Lauren Firely, Maddie Kosce, and Lisa Mintzer
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START HERE

/

• Planning
• Programming
• Execution

Where? When? How 
fast?
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START HERE

/

Respiratory muscles

Vocal cords

Jaw

Tongue

Lips

Velum

• Planning
• Programming
• Execution

/s/
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START HERE

/

/t/
/r/

/ /

/d/
/z/

/k/ /p/

/er/
/z/

Respiratory muscles

Vocal cords

Jaw

Tongue

Lips

Velum

• Planning
• Programming
• Execution

/s/
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START HERE

/

/s/
/t/

/r/
/ /

/d/
/z/

/k/ /p/

/er/
/z/

Respiratory muscles

Vocal cords

Jaw

Tongue

Lips

Velum

• Planning
• Programming
• Execution

Stride
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START HERE

/

/s/
/t/

/r/
/ /

/d/
/z/

/k/ /p/

/er/
/z/

Respiratory muscles

Vocal cords

Jaw

Tongue

Lips

Velum

• Planning
• Programming
• Execution

Strike
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START HERE

/

/s/
/t/

/r/
/ /

/d/
/z/

/k/ /p/

/er/
/z/

Respiratory muscles

Vocal cords

Jaw

Tongue

Lips

Velum

• Planning
• Programming
• Execution

Stripe
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• Planning
• Programming
• Execution
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START HERE

/

/s/
/t/

/r/
/ /

/d/
/z/

/k/ /p/

/er/
/z/

Respiratory muscles

Vocal cords

Jaw

Tongue

Lips

Velum

• Planning
• Programming

• Execution =  Stripe    /str p/
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Cognition
• Ideas

Language

• Word Retrieval
• Phonological Mapping
• Syntactic Framing

Motor 
Speech

• Planning
• Programming
• Execution

(Caruso & Strand, 1999)
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• Planning
• Programming
• Execution

Where?

How
Fast?

When?

21



10/4/2019

© Caspari 2019

START HERE

/

/s/
/t/

/r/
/ /

/d/
/z/

/k/ /p/

/er/
/z/

/o/

Respiratory muscles

Vocal cords

Jaw

Tongue

Lips

Velum

• Planning
• Programming
• Execution
X STRIPE    /str p/-> /str /
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Key 
features 
of CAS  
(ASHA, 2007)

Inconsistent errors on 
consonants and vowels 

in repeated 
productions of 

syllables or words

Inconsistent errors on 
consonants and vowels 

in repeated 
productions of 

syllables or words

Vowel errorsVowel errors

Lengthened and 
disrupted 

coarticulatory 
transitions between 
sounds and syllables

Lengthened and 
disrupted 

coarticulatory 
transitions between 
sounds and syllables

Inappropriate prosody, 
especially stress errors
Inappropriate prosody, 
especially stress errors

24



10/4/2019

© Caspari 2019

Motor Speech Assessment
• Describe discriminating characteristics
• Make a differential diagnosis
• Specify severity of disorder
• Determine length and complexity level at which the child’s 

motor speech system is breaking down – where to begin in treatment
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• Dynamic Motor Speech Assessment
• Dynamic Evaluation of Motor Speech Skill (DEMSS)
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Dynamic Assessment – evaluates 
the system when given support

Static Assessment – evaluates 
the system without support

(Vgotsky, 1978; Bain & Olswang, 1995)

27



10/4/2019

© Caspari 2019

“Say /pa/”

/pa/

Accurate
Independently

Cannot
Produce

However, the skill may be newly established or long established
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“Say /pa/”

/pa/

Accurate
Independently

Accurate with
Min cues

Accurate with
Mod cues

Accurate with
Max cues

Cannot
Produce

By manipulating the amount of cues
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“Say /pa/”

/pa/

Accurate
Independently

Accurate with
Min cues

Accurate with
Mod cues

Accurate with
Max cues

Cannot
Produce 

= established skill
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“Say /pa/”

/pa/

Accurate
Independently

Accurate with
Min cues

Accurate with
Mod cues

Accurate with
Max cues

Cannot
Produce  X

= rather easily learned
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“Say /pa/”

/pa/

Accurate
Independently

Accurate with
Min cues

Accurate with
Mod cues

Accurate with
Max cues

Cannot
Produce  XX

= learning is further from established and 
may take more time/effort to improve
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“Say /pa/”

/pa/

Accurate
Independently

Accurate with
Min cues

Accurate with
Mod cues

Accurate with
Max cues

Cannot
Produce  XXX

= learning is even further from established & 
may take even more time/effort to improve
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“Say /pa/”

/pa/

Accurate
Independently

Accurate with
Min cues

Accurate with
Mod cues

Accurate with
Max cues

Cannot
Produce XX XX

= may not be ready to be learned
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“Say /pa/”

/pa/

Accurate
Independently

Accurate with
Min cues

Accurate with
Mod cues

Accurate with
Max cues

Cannot
Produce

Ready to learnNot ready to learn Learned

Zone of Proximal Development

(Vgotsky, 1978; Bain & Olswang, 1995)

Our Job = find area in which the child can best learn
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/pa/

Accurate
Independently

Cannot
Produce

“Say /pa/”



X
X
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/pa/

Accurate
Independently

Accurate with
Min cues

Accurate with
Mod cues

Accurate with
Max cues

Cannot
Produce

“Say /pa/”



 X
XXXX
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Cannot
produce even 
with Max cues

Accurate with
Min cues

0
vote at suecaspari.participoll.com

A B

A B

38



10/4/2019

© Caspari 2019

Zone of Proximal 
Development/Optimum 

challenge level

“Say /pa/”

/pa/

Accurate
Independently

Accurate with
Min cues

Accurate with
Mod cues

Accurate with
Max cues

Cannot
Produce

Ready to learnNot ready to learn Learned

Goal in therapy – move through ZPD to 
induce the greatest change
Dynamic assessment allows you to 
manipulate amount of cues to determine 
how close to established the learning is
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Direct 
Imitation

Incorrect Correct

Simultaneous 
production

Slowed rate

Add tactile and/or
gestural cues

Mark as 
correct

Continue to 
add cues as 
needed to 
determine if 
the child can 
achieve 
correct
production 
with 
increasing 
assistance

(Strand & McCauley, 2019)
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Why use a dynamic motor speech 
assessment?
Dynamic Motor Speech Assessment

• Describe discriminating characteristics
• Make a differential diagnosis
• Specify severity of disorder
• Determine length and complexity level at which the child’s 

motor speech system is breaking down – where to begin in treatment
• Helps with prognosis/stimulability for treatment
• Select targets at an optimum challenge level - likely to make 

improvements
• Understand what cues are helpful to that child to use in treatment
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Thank you Christy Galloway
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Thank you Monica Buccieri
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(Strand, et al, 2013; Strand & McCauley, 2019)
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DEMSS 
Advantage - 1

• See characteristics you may NOT see in connected 
speech or in static assessment

• In connected speech and static assessment, the 
child says what they can say or what has 
habituated with errors

• In dynamic assessment, when cued, the child 
may more actively attempt the correct 
movement – revealing groping, segmentation, 
timing errors or other CAS characteristics
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DEMSS 
Advantage - 2

• Better judge severity and prognosis
• Mild severity and good prognosis

• If child produces accurate movements with 
min-mod cues

• Evidence they can quickly benefit from 
therapy

• More severe and more guarded prognosis
• If child requires max cues to accurately 

produce target or fails to improve even with 
cueing
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DEMSS 
Advantage - 3

• Helps with treatment planning
• Learn types of cues that are likely to facilitate 

improvements in treatment
• Helps with choice of targets/optimum challenge level

• Syllable length where child is breaking down
• Sounds the child has in their phonetic inventory 

(including vowels)
• Informs how the principles of motor learning will be 

applied in treatment
• Small stimulus set for more severe impairment
• Frequent feedback for severe impairment
• Etc.
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Strand & McCauley, 2019
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Strand & McCauley, 2019
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Strand & McCauley, 2019
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Strand & McCauley, 2019
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Strand & McCauley, 2019
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Strand & McCauley, 2019

62



10/4/2019

© Caspari 2019

Strand & McCauley, 2019
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More evidence 
for CAS

Less evidence 
for CAS

0 - - - - - - - - - - - - - 426
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• “Some evidence for at least mild CAS”

More evidence 
for CAS

Less evidence 
for CAS

0 - - - - - 352- - - - - 426
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Strand & McCauley, 2019
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Strand & McCauley, 2019
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Strand & McCauley, 2019
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Dynamic 
motor 
speech 
assessment 
Summary

• Helps identify key features of CAS
• Differential diagnosis

• Supports treatment planning
• Enables you to identify the syllable length at which 

the child is breaking down
• Determine what cues are most helpful

• Enables you to determine how stimulable the child is
• Prognostic indicator

Strengths

• Can take a long time
• Requires the child to “work” – you need to provide 

reinforcers to keep them going

Weaknesses
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• Syllable Repetition Task (SRT)
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“nada” = “namda” “mada” = “manda”  “dabama” = “damanda” “madaba” = “namadanda”
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Syllable 
Repetition 
Task (SRT) 
Summary

• Quick & fun
• Some info about where the child might 

break down - length and complexity
• Can listen for features of CAS beyond 

additions - vowel errors, segmentation

Strengths

• Not strong dx accuracy 78%
• Not a lot of info about stimulability for 

prognosis
• No info about what cues might help

Weaknesses
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• Dynamic Evaluation of Motor Speech Skill (DEMSS)

• Maximum Performance Tasks (MPT)
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Dysarthria Score Dyspraxia (CAS) Score
0    MRRmono > 3.5 0     MRRtri > 4.4
1     MRRmono 3.0 < > 3.5 & MPD > 7.5 1 MRRtri 3.4 < > 4.4 & MFD > 11 sec 

& Attempts < 3
2 MRR mono < 3.0 or

MRRmono 3.0 < > 3.5 & MPD < 7.5
2 MRRtri < 3.4 or

Sequence = 0 or
Criteria for 0 or 1 not met
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Dysarthria Score Dyspraxia (CAS) Score
0    MRRmono > 3.5 0     MRRtri > 4.4
1     MRRmono 3.0 < > 3.5 & MPD > 7.5 1 MRRtri 3.4 < > 4.4 & MFD > 11 sec 

& Attempts < 3
2 MRR mono < 3.0 or

MRRmono 3.0 < > 3.5 & MPD < 7.5
2 MRRtri < 3.4 or

Sequence = 0 or
Criteria for 0 or 1 not met
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MPT 
Summary

• Differentiates DYS from CAS
• Concrete

Strengths

• Found in our clinic is that this is 
exhausting – give breaks so they don’t 
hyperventilate

• Not fully operationalized – so have to 
make decisions that aren’t specified – ie 
do you accept voicing badaga…

Weaknesses
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• Pause Marker (PM)
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(Shriberg & Strand, 2014, Shriberg et al., 2017a, 
2017b)

• 3+ years
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(Shriberg, et al, 2017a, b)
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Shriberg, et al, 2017a
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Abrupt 7 year old male. 
The utterance was glossed as: “And ‘bout by nine o’clock they shoot them, uhum, and”
All of the several pauses but one are inappropriate “abrupt” pauses. 
Note the halting nature of the utterance and sudden loud onsets following the inappropriate pauses.  
The appropriate pause (blue) occurs between the words “o’clock” and “they.”

(Tilkens, et al, 2017)
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Alone: 13 year old female. 
The utterance was glossed as: “My bed”
There is one inappropriate pause and is between the words “my” and “bed.”
Not one of the other atypical pauses – and no identifiable acoustic or auditory feature

(Tilkens, et al, 2017)
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Change: 7 year old male. The utterance was glossed as: “Then cast it”
There is one inappropriate pause between “then” and “cast.” 
Note the change in amplitude for the initial consonant and vowel in “cast”

(Tilkens, et al, 2017)
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Grope: 7 year old male. The utterance was glossed as: “These two sides go <*> <*> open”
There is one inappropriate pause between the words “go” and “open.” 
Note the spectrographically visible gestures, perceptually transcribed as * * in the utterance. 
There is also an abrupt (sudden, loud) onset of glottal pulsing for “open.”

(Tilkens, et al, 2017)
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Thank you to my students:
Phil Mahoney and
Alyssa Treiber

(Tilkens, et al, 2017)
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(Tilkens, et al, 2017)
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Pause 
Marker 
(PM) 
Summary

• Single marker has appeal
• Linked to critical indicator of CAS – sound 

and syllable segmentation
• Can obtain from speech sample – no testing

Strengths

• Needs instrumentation – acoustic 
spectrogram

• Requires extensive training to learn how to 
technically code and distinguish the pauses

• Requires significant analysis time

Weaknesses
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• Pediatric Adaptation of the Mayo 10
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>4 signs in  >3 Speech Tasks =  CAS

Instructions:

If a ‘sign’ (below) is seen at least two times within a
‘task’ (on right), put check in the corresponding box

Repeat

1-Syllable

Words

Repeat

2-Syllable

Words

Repeat

3+ Syllable 

Words

Artic

Test

Phono
Test

Connected

Speech 

Sample

DDK Other TOTAL SIGNS: If a 

row has at least one 

check mark, put + sign 

in corresponding box in 

this column.

Vowel distortions  

Distorted substitutions   

Difficulty w/initial artic configurations or transitionary

movement gestures 

Lexical or phrasal stress errors  

Syllable segregation or word segregation 

Groping 

Intrusive Schwa 

Voicing Errors 

Slow speech rate and/or slow DDK  

Increased difficulty with multi-syllabic words 

Inconsistent errors on repeated productions of same word

TOTAL SPEAKING TASKS: If a column has at least one 

check mark put + sign in corresponding box in this row.

TOTAL SIGNS =  ____

(total +’s in column)

TOTAL TASKS = ____
(total +’s in row)

Adapted Mayo 10 Clinical Signs for Childhood Apraxia of Speech across Several Speech Tasks

(Adapted from: Shriberg & Strand, 2014)
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>4 signs in  >3 Speech Tasks =  CAS

Instructions:

If a ‘sign’ (below) is seen at least two times within a
‘task’ (on right), put check in the corresponding box

Repeat

1-Syllable

Words

Repeat

2-Syllable

Words

Repeat

3+ Syllable 

Words

Artic

Test

Phono
Test

Connected

Speech 

Sample

DDK Other TOTAL SIGNS: If a 

row has at least one 

check mark, put + sign 

in corresponding box in 

this column.

Vowel distortions  
    +

Distorted substitutions   

Difficulty w/initial artic configurations or transitionary

movement gestures  
Lexical or phrasal stress errors  

 +
Syllable segregation or word segregation 

   +
Groping 

 +
Intrusive Schwa 

Voicing Errors 
  +

Slow speech rate and/or slow DDK  

Increased difficulty with multi-syllabic words 
  +

Inconsistent errors on repeated productions of same word
    +

TOTAL SPEAKING TASKS: If a column has at least one 

check mark put + sign in corresponding box in this row. + + + + + TOTAL SIGNS =  __8_

(total +’s in column)

TOTAL TASKS = __5_
(total +’s in row)

Adapted Mayo 10 Clinical Signs for Childhood Apraxia of Speech across Several Speech Tasks

Adapted from: Shriberg & Strand, 2014)
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Pediatric 
Adaptation 
of the 
Mayo Clinic 
System 
(Mayo 10) 
Summary

• Comprehensive look at a child’s motor 
speech system across several speech tasks

• Identifies and quantifies features most 
discriminative of CAS

• Provides some guidance regarding 
confidence in CAS diagnosis

• Can use with every child you assess for CAS

Strengths

• Validity and reliability have not been studied

Weaknesses
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www.asha.org/policy
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https://www.youtube.com/watch?v=0-aEN2xHBCc
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