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Log on now to:
http://suecaspari.participoll.com

Once you log in —you should see the A, B, C, D, E, F choices.
Keep your phone/computer open to this page throughout today’s talk.
The answer choices will refresh every time we do a new poll.
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Overview of the day

* Review speech as a complex motor task
* Review CAS as a breakdown in speech motor skill

* Follow the case of 2 school aged children
= 7year old male
« 15year old female

« Practice identifying characteristics of CAS
* Practice making a diagnosis
* Practice making treatment decisions

© Sve Caspari, 2018
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Speech as a complex motor task

* Ideas
Cognition

« Word Retrieval ~— }

* Phonological Mapping
Language | o Syntactic Framing

« Planning L,
« Programming g:
Motor N
speech | * Execution

(Caruso & Strand, 1999)

© Sve Caspari, 2018

Speech as a complex motor task

* Whatisinvolved in a speech
motor task? -

* How many muscles and body 4 -
parts are involved in speaking?

* How fast do they move when we 4
speak?

* How precise must our speech be
- pig vs big?

(Thelen, 1991; Caruso & Strand, 1099; Borden, 1984)

© Sue Caspari, 2018
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Speech as a complex motor task
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Speech as a complex motor task

* In speech, what are the units of movement (Smith, 2006)?

« Sounds?
« Syllables? L el
|
« Words? ,,_.f"*m_,\
TR (s
* Phrases? m(_-:-‘t"‘/ C :) =)

* Sentence?
¢ Utterances?

i
Tobdicr,syllables, words,moed

Lyearphonames fables. words,phrass
o - Wghly pastc ysem, s and kg

. ? Toocial devebopesen Becugh ernags years, sk
Other? det =
gy stble magpags. ored represenain
ny levets
Fig 9.
the coursé of developmest.
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Childhood apraxia of speech (CAS) as a
breakdown in motor speech skill

* Ideas n
Cognition

* Word Retrieval = ]

* Phonological Mapping
Language | o Syntactic Framing

* Planning - Apraxia EAT A
X . Progra}mmlng - Apraxia and Stuttering L{'
:é l, | * Execution - Dysarthria
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Red flags for CAS

(ASHA, 2007a; Shriberg and Strand, 2014; Davis, Jacks, & Marquardt, 2005; luzzini-Seigel et al, 2015)

* Vowel error —substitution or distortion of target vowel

Consonant distortion

Difficulty w/initial artic configurations or transitionary movement gestures — initiation of
utterance ar initial speech saund is difficult and may seund lengthéned or uncoordinated

Also, may have lengthened or dlsruﬁted coarticulatory gestures or movement transitions
from one sound to the next within the utterance

Lexical or phrasal stress errors — equal stress or inappropriate stress

Syllable segregation or word segregation — brief ar lengthy inappropriate pause
Graping - prevocalic, silent, articulatory searching behaviar
Intrusive Schwa

Vaicing Errors —Eroduced asthe target’s vaicing cognate, ar hetween voicing categories
(blurred voicing boundaries)

Slow speech rate (slowed part “tiiiiiiiiiime” or the entire production “mmoommmmyy”

Increased difficulty with multi-syllabic words (increased number of errors as the number of
syllables increase)

Inconsistent errors an repeated productions of same word © Sve Caspari, 2018

7 year old male

© Sve Caspari, 2018

History 7 year old male

* Supraventricular tachycardia (SVT) in utero at 33 weeks
« Digoxin until he was 1 year old

* Recurrent ear infections when younger
« Myringotomy tubes

* Gross/fine motor delays

© Sue Caspari, 2018
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History 7 year old male

» Reynolds Intellectual Assessment Scales
- WNL

Standard score | T-Score [95% Confidence | Percentile |
(Average = 85-100) | (Average = 40-60) | Interval | Rank

Nonverbal
Intelligence 92 15
Composite

5/10/2018

8$6-99 30

© Sve Caspari, 2018

Language 7 year old male

* Receptive and Expressive language impairment

* PPVT-4 [Raw Standard Score [ Confidence
Score | (Aver: 5—115) | Interval (95%)
5 [7s [69-52

. CELF4 ) )
Subtest Raw Scaled Score Standard | Percentile
L | Score | Average (7-13) | Score Rank
Concepts and Folloring Attempted 2x but unable to complete
| Directions | !
Word Classes-Receptive s 7
Semence Structure I3 1 |
[ Receptive Language Index | Unable 1o compute

Percentile | Normal
| Rank | Curve Equivalent |

5 15

© Sve Caspari, 2018

Language 7 year old male

* Receptive language impairments
+ Decreased vocabulary and semantic knowledge
« Difficulty following single and multi-step directions,
containing linguistic concepts
* Expressive language impairments
+ Limited utterance length/syntactic structures
« Decreased expressive vocabulary

especially those

© Sue Caspari, 2018
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Auditory processing

» Likely phonological awareness impairment for his age
= CTOPP —Elision subtest —unabhle to score

« only able to complete 3 items with maximum cues and support - after multiple
attempts at teaching the task

« CTOPP blending subtest — standard score of g, percentile rank 37 — normal
range for age.

© Sue Caspari, 2018

Oral Mechanism Exam 7 year old male

* Structures and function WNL
« + Nonverbal oral apraxia

© Sve Caspari, 2018

Overview
Assessment

Elicited Speech Assessment
Articulation test

Phonological assessment
—

Connected Speec
Intelligibility an;

© Sue Caspari, 2018
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Connected Speech Sample Analysis
Intelligibility analysis
Phonetic inventory
Syllable shape analysis
Identify red flags for SSDs
I © Sve Caspari, 2018
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7 year old male

« Collect speech sample - play  [EALASUY
with mom 2. /pi_ga/

3./wa/ /d1/ /sn/ Ve
4. /1/ /§a:e§/
5. /1/ /fea/

« Transcribe 5o consecutive
utterances

6./da/ /tfeas
7. /naano/

© Sve Caspari, 2018

|Connected Speech Sample Analysis

« Intelligibility

« Phonetic inventory
* Syllable shapes

* Red flags for SSDs

© Sue Caspari, 2018
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Connected speech sample
7 year old male

» Identify all unintelligible words

n
IwWA/ /di/ /sn/ 74
A/ /garaﬁ/
Wi VAVAL-EY)

./da/ /tfea/
. /naano/

© Sve Caspari, 2018
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Connected speech sample
7 year old male

*» Count up # of intelligible words

« Count up total # of words

« Calculate word-level
intelligibility index (Flipsen,
2006)

# intelligible words
total # of words

* 56/104 = 54% intelligible at the
word level

© Sve Caspari, 2018

Alternate method for calculating intelligibility
when speech is highly unintelligible

« Intelligibility Index (Il) method, Il-1.25 (Flipsen, 2006)

* 3:1 approximation rule

* Ina s-syllable string, for which intelligibility is low enough to inhibit the
perception of word baundaries, the first 3 syllables will constitute 3-
monosyllabic words, and the 2 remaining syllables will compose 1-
bisyllabic word

« Insum, every g syllables will average out to be 4 words

© Sue Caspari, 2018
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Alternate method for calculating intelligibility
when speech is highly unintelligible

[ /WA/ ] [ /di/ 1 [ /sA/ ]
[ /1/ /salas/ ]

3:1 approximation = 5 unintelligible syllables = 4 words

Original = 5 unintelligible words

© Sve Caspari, 2018
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In 7 year old speech sample

« 55 unintelligible syllables
* 3:1 approximation rule = 44 unintelligible words
* Calculate word-level intelligibility

# intelligible words

total # of words
* 56/100 = 56% intelligible at the word level using 3:1 approximation

(54% using original)

© Sve Caspari, 2018

|Connected Speech Sample Analysis

* Intelligibility

* Phonetic inventory — independent analysis
* Syllable shapes

* Red flags for SSDs

© Sue Caspari, 2018
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1. /ku.kin/ L

2. /pi.sa/ .
3./WA/ /d1/ /sn/ S s B
4. /1/ /saras/ : =

5. /1/ /tfea/

6./das /tfea/
7. /naano/ —

NG

© Sue Caspari, 2018

Phonetic inventory —independent
analysis —7 year old male v

* Initial word position —
« /hw.ip.b.m.t.d.n.k.g,
LI/

* Medial word position
* /pam.t.d.nk.g L)/

* Final word position
« /m.t.d.n.y. )/

© Sve Caspari, 2018

|Connected Speech Sample Analysis

* Intelligibility
« Phonetic inventory

« Syllable shapes
* Red flags for SSDs

© Sue Caspari, 2018
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Syllable shapes

. /ku.kin/

. /pi.da/

IWA/ 181/ 1OA/
/1/ /Baras/

./1/ /tfeal
./da/ /{feas
. /nasno/

5/10/2018

V-l

VML

« CVC-/
s CVCV-|f

= CVCVC-/

© Sve Caspari, 2018

Syllable shapes —7 year old male

» 60% simple syllable shapes of:
« (V-36.5%
* CVC-23.6%
«VC-9%
*V-5%
* Remaining syllable shapes less
than 4% each

« WV, CCV, CWV, VCV, VCVC, VTV,

CVVCV, VWV, CVCVC, VCVVCY,
CVCLY, CVCVCC

By age 5, children are expected to be producing all word shapes,

including 3+ syllable word shapes (Shriberg 1993)

7 YEAR OLOIMALE STLLABLE SHAPE ANALTSIS

ves

v

cev-a

oc-a

veve -1

© Sve Caspari, 2018

Syllable shapes — 7 year old male

* Average syllables/word —1.26
(3 year, 2 mo old equivalent, Flipsen, 2006a)

] YEAR OLO MALE STLLABLE SHAPE ANALTSIS

v

w1
ov-m
cov-s

owes

vovez
ocn
voe-1

oev-s

owev 1

© Sue Caspari, 2018
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|Connected Speech Sample Analysis

» Intelligibility

* Phonetic inventory
« Syllable shapes

* Red flags for SSDs

© Sve Caspari, 2018
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Summary connected speech sample

* Aticulation/phono errors
* Interdental /s/
- /8,8/ substitutions

* Cluster reduction
= w/r gliding
* vocalization

© Sve Caspari, 2018

Summary connected speech sample

* Red flags for CAS
* Vowel errors
* Consonant distortions
* 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 andjor slow DDK
* Increased difficulty with multi-syllabic words
* Inconsistent errors on repeated productions of same word

© Sue Caspari, 2018
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Elicited Speech Assessment
Articulation test
Phonological assessment

© Sve Caspari, 2018
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Elicited Speech Assessment

* Articulation/phonological assessment

© Sve Caspari, 2018

Goldman Fristoe Test of Articulation
7 year old male

* Goldman Fristoe Test of Articulation administered and analyzed for
articulation errors and phonological patterns

© Sue Caspari, 2018
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GFTA -7 year old male

SOUNDS-IN-WORDS SCORE SUMMARY
03 Male Norms 7 Female Norms  See Table B.1

Raw | Standard | Confidence interval o | Test

[scoret | “score | om0 9% [ P [quwﬁl ’
3 | 5 | T — =t ]

319 128 - (1 1 |

*Ra score equals Lot pumbe of atcudaton emars. See ChAgHe 4.

5/10/2018

© Sue Caspari, 2018
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e * Relational Analysis — Elicited
- speech sample on GFTA
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© Sve Caspari, 2018
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« Compare spontaneous to
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v
.
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G| inventory
1
x
- 7 " Relational
= inventory
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Phonetic inventory

Solid in his inventary Exist in one context at least

* Initial word position * Initial word position
g.f.LALY » Medial word position ndenendent

* Medial word position s mVE:tow

« /m.t.d.n.k.g. i/ - /p./

. . i Relational
* Final word position * Final word position inventory

- /m.t.n.v/

p.b.0.x.1.5.. Both
- /d, 1/ inventories

© Sue Caspari, 2018

Phonetic inventory

* Not yet in his inventory
* Initial word position
. /8.2.0.0,8/

+ Medial word position

+ /5,0,8, .1/

* Final word position

- /9.2.9.&8. 4.0/

© Sve Caspari, 2018

Summary — Artic/Phono

7 year old male

* GFTA Articulation/phonological errors
* Interdental /s, z/ (/812 8/ for scissors)
* Sound class errors - /0,8,r/

ons for /8,8/

rinitial /8/: /fAm/ for ‘thumb’

topping: /baet/ for ‘bath’, /da/ for ‘this’
* Vocalization (/fe.a/ for feather)
* Gliding wir (/weebat/for rabbit)

« Cluster reduction (/fa1a/ for flower)

© Sue Caspari, 2018
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Summary — Artic/Phono
7 year old male
* Red flags for CAS

* Vowel errors

* Consonant distortions

* 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 andjor slow DDK

* Increased difficulty with multi-syllabic words

* Inconsistent errors on repeated productions of same word

© Sve Caspari, 2018
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Motor Speech Assessment
Dynamic Motor Speech Assessment
Syllable Repetition Task (SRT)
Maximum Performance Tasks (MPT)
Pause Marker (PM)

Pediatric Adaptation of the Mayo 10

© Sve Caspari, 2018

Motor Speech Assessment

* Dynamic Motor Speech Assessment
« Syllable Repetition Task (SRT)

* Maximum Performance Tasks (MPT)
« Pause Marker (PM)

* Pediatric Adaptation of the Mayo 10

© Sue Caspari, 2018
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Dynamic motor speech assessment

» Make your own

« List of syllables and syllable sequences at increasing levels of
length and complexity
* Taylor to the child’s level
« Simpler syllable shapes for more impaired child
« Longer syllable shapes for less impaired child

© Sue Caspari, 2018

5/10/2018

Dynamic motor speech assessment

* Consideration for length and complexity

* Index of Phonetic Complexity (IPC) (Jakielski, 1998)
* 1 point each for:
* Dorsal place /I i/
Fricative, a te, liquid manner /f,v, 5,2z, h, 6.8, . 3.4 . d&.Lu
Rhotic vowel (vowel plus /rf)
Syllable shapes ending with consonant (VC, CVC, etc.)
3+ syllable lengths
Time consecutive singleton consonants that vary by place (coat)
Consonant clusters (step)
Heterorganic clusters — consonants vary by place in cluster (play)

© Sve Caspari, 2018

Length and complexity?

Me Shop

© Sue Caspari, 2018
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Length and complexity?

Me Shop
«IPC=o0 «IPC=3
* Fricative—1
* EndsinaC-1
» Time consecutive singletons that
vary by place -1

© Sve Caspari, 2018
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Length and complexity?

Hippopotamus Phantasmagaric

© Sve Caspari, 2018

Length and complexity?

Hippopotamus Phantasmagoric

IPC=8 IPC=12

Fricative = 2 Dorsal=2 )
Fricative, Affricate, Liquid = 2

3+ Syllable =1 Rhotic = 1

Time consec Cvary by place=4  EndswithC=1

Endswithal=1 3+syllable =1

Time consec C vary by place =2
Consonant clusters = 2
Heterorganic clusters =1

© Sue Caspari, 2018

PATTAN, May 18, 2018
© Caspari, 2018



Motor speech assessment example
organized by IPC

Vewsl | Whole werd

(cicte ane for eoch categery)
o1

HEEDEEEE
o o o o o o o

Subtest 2 total scere
(smotasbecedsal

Shared with permission

from Signe Moore © Suve Caspari, 2018

5/10/2018

Motor speech assessment example

Stjmulus items written here can be changed to suit the child’s sound repertoire

Utterance Type Overall articulator | Vowel accuracy | Prosodic accuracy | Consistency
accuracy (0-4) (0-2) (0-1) (0-1)

v

1. Me
2. Hi
3.Boy
4.Do

5. No
6. My
7.Go
8. Pay

Adaptation by Amy Meredith & Ruth Stoeckel © Suve Caspari, 2018

Dynamic motor speech assessment

* Ask the child to imitate each word
* Score for:
* Vowel accuracy
« Prosody — note sound additions, stress errors, sound/syllable
segmentation
« If errored, cue up to 5 times to try to obtain a correct production
« After cueing, score for
« Overall accuracy
« Consistency — note if any inconsistencies across trials

© Sue Caspari, 2018
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Dynamic Motor Speech Assessment

Direct
Imitation
Simultaneous Continue to
production add cues as

Incorrect Correct

needed to
determine if correct

Slowed rate the childcan ;. . caruso & strand, 1999 and

achieve Strand, etal., 2013
correct
Add tactile and/or production
increasing
assistance

© Sve Caspari, 2018
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Dynamic motor speech assessment

» Vowel accuracy — scored on first attempt
« 2 =immediate correct repetition of the vowel
* 1=mild distortion
« o = frank distortion

Strand, etal,, 2013, p. 508, Table 2

© Sve Caspari, 2018

Dynamic motor speech assessment

* Prosodic accuracy — scored on first attempt (2= syllable words)
* 1=correct
* o=incorrect

Strand, etal., 2013, p. 508, Table 2

© Sue Caspari, 2018

PATTAN, May 18, 2018
© Caspari, 2018




Dynamic motor speech assessment

» Overall articulatory accuracy — scored after all cued attempts
= 4 = correct on first attempt

« 3= consistent developmental substitution error (e.g., /t/ for /k}; fw/ for r)y
withaut slowness or distortion of movement gestures

* 2 =correct after first cued attempt
« 1= correct after two or three additional cued attempts
* 0 =not correct after all cued attempts

Strand, et al., 2013, p. 508, Table 2

© Sve Caspari, 2018
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Dynamic motor speech assessment

» Consistency — scored after all cued attempts
« 1= consistent across all trials
* o =incensistent across any 2 or more trials

Strand, etal,, 2013, p. 508, Table 2

© Sve Caspari, 2018

Practice scoring a motor speech
assessment — 7 year old male

* Practice —large group (video) e
VIDEO -CV .
* Have child say target -
« Score vowel -
« Dynamic cueing up to 5 more o
trials (any cues allowed)
« Score consistency and accuracy
after all trials

Vot 02 o0l Gyl

© Sue Caspari, 2018
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Summary Dynamic Motor Speech
Assessment — 7 year old male
* Red flags for CAS

* Vowel errors

* Consonant distortions

* 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 andjor slow DDK

* Increased difficulty with multi-syllabic words

* Inconsistent errors on repeated productions of same word

© Sve Caspari, 2018
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Practice scoring a motor speech
assessment — 7 year old male

* Practice —large group (video)
VIDEO - Z'SY”able bl oy 4 Vo PO Coniangy
« Have child say target
* Score vowel
« Dynamic cueing up to 5 more Hagp
trials (any cues allowed)

« Score consistency and accuracy
after all trials

Baney

© Sve Caspari, 2018

Summary Dynamic Motor Speech
Assessment — 7 year old male

* Red flags for CAS
* Vowel errors
* Consonant distortions
* 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 andjor slow DDK
* Increased difficulty with multi-syllabic words
* Inconsistent errors on repeated productions of same word

© Sue Caspari, 2018
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Practice scoring a motor speech
assessment — 7 year old male

» Practice —large group (video)
VIDEO - 3-syllable

= Have child say target

« Score vowel

« Dynamic cueing up to 5 more
trials (any cues allowed)

« Score consistency and accuracy
after all trials

ety vowts 02 Frosody 01 Consimency 01

olables.
taens
Fotato
Video

© Sve Caspari, 2018
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Summary Dynamic Motor Speech
Assessment — 7 year old male

* Red flags for CAS
* Vowel errors
* Consonant distortions
« 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 andjor slow DDK
* Increased difficulty with multi-syllabic words
* Inconsistent errors on repeated productions of same word

© Sve Caspari, 2018

Motor Speech Assessment

* Dynamic Motor Speech Assessment
« Syllable Repetition Task (SRT)

* Maximum Performance Tasks (MPT)
« Pause Marker (PM)

* Pediatric Adaptation of the Mayo 10

© Sue Caspari, 2018
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Syllable Repetition Task (SRT)

» Syllable Repetition Task (Shriberg et al., 2012)
- 3+years
« Repeat nonsense syllables /n, b, d, m/ plus schwa
* 1-4 syllables
« Count sound additions = transcoding score
« Cutoff - <Bo% likely CAS
« Diagnostic Accuracy —78.4% (Shriberg, et al, 2012)

© Sve Caspari, 2018

Syllable Repetition Task (SRT)
- = : .| ©SvecCaspari, 2018

Syllable Repetition Task (SRT)

“nada” = "namda” “mada” = “manda” “dabama” = “damanda” “madaba” = "namadanda”

Adlitions

© Sue Caspari, 2018
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Motor Speech Assessment

= Dynamic Motor Speech Assessment
* Syllable Repetition Task (SRT)

* Maximum Performance Tasks (MPT)
* Pause Marker (PM)

» Pediatric Adaptation of the Mayo 10

© Sve Caspari, 2018
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Maximum Performance Tasks (MPT)

» Maximum Performance Tasks (Rvachew et al., 2005; Thoonen et al.,
1996, 1999)
« 6+ years
+ Maximum vowel and fricative durations
+ DDK —AMR & SMR
» Criteria for Dysarthria vs. Apraxia
« Diagnostic accuracy —95.2%

© Sve Caspari, 2018

Maximum Performance Tasks (MPT)

* MPD (maximum phonation duration)
* Average longest production of faf and /mama/

© Sue Caspari, 2018
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TRIAL1

TRIAL 2

TRIAL 3

[a]

1.76

2.44

2.49

[mama]

1.34

not valid

2.67

MPD Score:

3.18

© Sve Caspari, 2018

Maximum Performance Tasks (MPT)

* MFD (maximum fricative duration)
* Average longest production of [f), [s] and [z]

© Sve Caspari, 2018

TRIAL 1 TRIAL 2 TRIAL 3
[f] 1.15 1.38 1.79)
[s) 2.34 2.69 1.64
[z) 1.79 2.22 2.03]
MFD Score: 2.32

© Sue Caspari, 2018
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Maximum Performance Tasks (MPT)

5/10/2018

* MRRmono
= Average fastest (syllables per second) of the fastest [pa...], [ta...], and
[ka...]
© Sve Caspari, 2018
TRIAL1 TRIAL2 TRIAL 3
[pa] foaf 385 3.80 330
[ta) /tn/ 3.62 3.80 3.85
[ka] /ka/ 3.30 3.05 3.08
MRRmono Score: 3.66

© Sve Caspari, 2018

Maximum Performance Tasks (MPT)

« MRRtri Score
* Average fastest (syllables per second) /pataka/ (all three syllables must be
sequenced accurately sX within the trial)
* Sequence Score
« Score 1if at least one correct repetition of Jpataka/; Score o if ne correct
repetition of /pataka/
* Attempts Score

+ Count the number of additional attempts (beyond the first three) that are
required for the child to achieve a correct repetition of /pataka/.

© Sue Caspari, 2018
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5/10/2018

TRIAL 1 TRIAL 2 TRIAL 3
[pataka] /pataknf patata pukaka papapa
Additional trials pakaka pakaka papata
MRRtri Score: unable Sequence: (0= none correct): 0 Additional Attempts: 3

© Sve Caspari, 2018

Summary MPT
7 year old male

sarthria Score

Dyspraxia (CAS) Score

0 RRmono >3.5

o MRRtri> 4.4

1 MRRmono 3.0<>3.5&MPD>7.5

1 MRRtri3.4 <> 4.4 & MFD > 11 sec

& Attempts <3

2 MRR mono <3.00r
MRRmMono3.0<>3.5&MPD<7.5

2 RRtri < 3.4 or
Sequence = o or

Criteria for o or 1 not met

© Sve Caspari, 2018

Motor Speech Assessment

* Dynamic Motor Speech Assessment

« Syllable Repetition Task (SRT)

* Maximum Performance Tasks (MPT)

* Pause Marker (PM)

* Pediatric Adaptation of the Mayo 10

© Sue Caspari, 2018
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Pause Marker (PM)

~ Pause Marker (PM) (Shriberg & Strand, 2014, Shriberg et al., 20173,

2017b)
* 3+years
« The Type | "Pause Marker” provides a “single sign marker that likely can be
used cross-linguistically to discriminate CAS from speech delay, and to

scale the severity of CAS”

« Type | = atypical pause - abrupt, alone, change, grope

« NOT Type Il = more typical addition, repetition/revision. long, breath

© Sve Caspari, 2018

5/10/2018

Pause Marker (PM) s oo

» Between-Word Pause = Any between-words period of at least 150
ms (.15 sec) in which there is no speech.

* Inappropriate pause - “a between-words pause that occurs either
at an inappropriate linguistic place in continuous speech and/or has
one or more inappropriate articulatory, prosodic, or vocalic
features within the pause or in a sound segment preceding or

following the pause.”

© Sve Caspari, 2018

Table 6. Auditory-perceptual and acoustic descriptions for eight sublypes of inapproprate between-words pauses.

Locus of inappropriate behavior
Within pause  Within adjacent sounds) Descriptions of eight types of inappropriate pauses

Type  Sublype

Typel Abmpt X A pause immediately preceded or followed by a phoneme that includes a
‘'sudden strong onset of energy or sudden offset of energy.
ampitude ris/tal time i the best current visual and acoussc cormslate
of 10 porcapt of an abrgt phoneme.
Aoo - - A pause that occurs at a Snguistically incomect positon in a
erance, is n01 0o of the othér $even subtypes of nappropriate
pauses, and does nt have any identfable audtory o acoustic
feature.
A pause immodatay procaded orfolowed by a phoneme o word tht
inciuxses a Signifcant Changs in ampituce, 1roquency,
Grope X Apause tat ik ces bl ot ety s e wckep: Mml
With akp o

Change

inchude formnt traces of sounds or traces of mour‘p‘\!m m,..msxm

ypell Long ‘A pase that has a lengthened Guration that Is UnUSLAl for the Inuisec
‘conted usualy > 750 ms).
Breath x A pause that includes audibie Inhalation not associated with excessive
longth of the uttorance or emotional excitement.
Repetitions/ X A pmmg irnecilely raceded orkowsd by dyaduert werd o setle
revisions epotiion
Additions X A passe rrmeciaily reoced o foflowsd by an added speech soun

Noto. Seo text for rationale for dividing the sublypes into two classes termed Type | and Type I The four sublypes of inappropriate pauses
within Type| and within Type l are each listed in decreasing frequency of cccurrence in the present sample of participants with chidhood

apraxia of speech.

© Sue Caspari, 2018

Shriberg, et al, 2017a
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Pause Marker (PM) . e oo

OVERVIEW OF STEPS

1. Obtain a conversational speech sample (page 3).

2. Complete transeription and prosody-voice coding to yield 24 usable utterances (page
5)

3. Complete acoustic analyses to identify occurrences of Type I (abrupt, alone, change,
grope) and Type II (addition, repetition/revision, long, breath) between-words pauses in
each utterance (page 13).

4. Calculate the Pause Marker Index (PMI) (page 17)

5. Classify CAS Status (page 18).

WARNING:

assessment.

5/10/2018

Thank you to my students:
Phil Mahoney and

AlyssaTreiber

© Sve Caspari, 2018

Pause Marker (PM) e o iom

» Determine Severity (Tilkens, et al, 2017)
“Mild” CAS = PM percentages §0.0% to 93.9%

.

“Severe” CAS = PM percentages below 80.0%

“Mild-Moderate” CAS = PM percentages 85.0% and 89.9%
“Moderate-Severe” CAS = PM percentages 80.0%-84.9%

© Sve Caspari, 2018

Motor Speech Assessment

* Dynamic Motor Speech Assessment
« Syllable Repetition Task (SRT)

* Maximum Performance Tasks (MPT)
« Pause Marker Method (PM)

* Pediatric Adaptation of the Mayo 10

© Sue Caspari, 2018
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Pediatric Adaptation of the

5/10/2018

Mayo Clinic System

= Gold Standard: CAS Classification using a Pediatric Adaptation of the
Mayo Clinic System (Shriberg & Strand, 2014)

* Vowel errors
+ Consonant distortions

= Difficulty achieving initial articulatory configurations or transitionary movement
gestures

» Lexical or phrasal stress errors
+ Syllable or word segregation
= Groping

» Intrusive schwa
= Voicing errors
+ Slow speech rate and/or slow DDK rates

= Increased difficulty with multi-syllabic words

* > 4 signs over > 3 speech tasks = CAS © Sue Caspari, 2018
'

ered Va3 T CTmeaT Srams Tor CTaRo Apravia o7 Speceh serons Severam Specen Tooks

>4 signs in >3 Speech Tasks = CAS | fepest | Repear | Ropeat A Phono | Comnected | DDK. Other | TOTAL SIGNS: Ifa
= = L-Syllable | 2-Syllable | 3+ Syllable | Test Test Speech Fow has atleast one
Words Words Words Sample check mark,

Instructions:

in correspon

1 sign’ (helow) is seen at least two times within oo

“task’ (on right), put eheck in the corresponding box

Vowel distortians

Distorted substtions

Dificulty wintial ate configuraions or transiionary
movement gestures

Lexical or phrasal stres errors

Syllable segregation or word segregation

Groping

Trirusive Sehwa

Voieing Frrors

Slow specch rate and/or slow DDK

Tcreased difficulty with multsyllabic words

Tnconsitent erros on repeated productions o same word

TOTAL SPEAKING TASKS: 11 column has af least one TOTAL SIGNS

eheck mark put + sign in corresponding bo in this row. (total s in column)

TOTALTASKS =

Adapted from: Shriberg & Strand, 2014) ©|Sue C;spari, 2018 (ol ¥sinrow)

Repred ey T CTmeaT Srams Tor CTaRoo Apraa oT Speceh serons Severam Specen Tooks

4 signs in >3 Specch Tasks= CAS | R | R | Repew | Auc | Phono | Comesed | DDK | Oer | TOTALSIGNS:Ifa
= = ISyllable | 2-Sylable | 3+ Sylable | Test Tet | Speceh fow hus at eastone
Instructions Words | Words | Words Sample check mark, put + sign

in corresponding box in

1 sign’ (helow) is seen at least two times within 2

“task’ on right), put cheek n the corresponding box this column.

Vowel distrtions v v v v +

Distoried subsitions

ity w il arie confgurations or ransiionary
movement gstures v v

Texical o phrasal siress crors v

Sylable segregation or word segregation v v v e

Groping v &3‘9 +

7V o A At *

Q
Siow spocch i andor sow DDK ko) g

Trcreased ety with syl words
i v v

Trconsisient erors on repeated productions o same word v v v v

TOTAL SPEAKING TASKS: ITa column has at least one
check mark put + sign in corresponding bo in this row. + + + |+ +

Adapted from: Shriberg & Strand, 2014)

PATTAN, May 18, 2018
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Summarize Assessment

5/10/2018

Differential diagnosis
Relative contribution of factors
Priorities for treatment

© Sve Caspari, 2018

Summarize Assessment

« Differential diagnosis
* Relative contribution of factors
* Priorities for treatment

© Sve Caspari, 2018

Differential diagnosis

* +CAS

« Vowel distortions

« Difficulty achieving initial articulatory configurations or transitionary

movement gestures
« Lexical or phrasal stress errors
= Syllable or word segregation
« Groping
« Voicing errors
« Increased difficulty with multi-syllabic words
« Inconsistencies

© Sue Caspari, 2018
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5/10/2018

Differential diagnosis

* + Articulation/phonological errors
* Interdental /s, 2/ (/s123/ for scissors)
* Sound class errors - /8,8,r/
= Substitutions for 78,8/ - /f/ forinitial /8/, and stopping (/fAm/ for ‘thumb’,

/beget/ for'bath’, /da/ for ‘this’)
* Vocalization (/fe.a/ for feather)
« Gliding wir (/waebat/for rabbit)
+ Cluster reduction (/fa1a// for flower)

© Sve Caspari, 2018

Differential diagnosis

*» No dysarthria
« Oral mechanism exam within normal limits
* MPT dysarthria score = 0
« No concerns for respiration or phonation/voice

© Sve Caspari, 2018

Summarize Assessment

» Differential diagnosis
* Relative contribution of factors

* Priorities for treatment

© Sue Caspari, 2018
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Relative contribution

= Cognition

= WNL
« Linguistics

* Expressive and receptive language impairment
« Speech skill

« CAS

« Articulation placement errors (interdental /s, zf)

* Sound class errors /1,8,8/ - gliding wir, vocalization of /3/, flinitial 6,
stopping dfinitial & and t/final 6

© Sve Caspari, 2018

5/10/2018

Largest contributors to reduced
intelligibility
* CAS errors
« Vowel distortions (shivel/shovel)
* Unusual substitutions (timen for pajamas)
« Stress errors (difficult to identify word boundaries)
« Syllable Segmentation (difficult to identify word boundaries)
* Voicing contrast errors (fideegojvideo)
« Cluster reduction (sound omissions)
« /FO81 / for flower
* Stopping
« Bat/bath, de/the

© Sve Caspari, 2018

Lesser contributors to reduced
intelligibility
* Expressive language errors

+ Reduced morphological structure - “Let do again”
* Sound substitutions

+ Vocalization (chaiefchair)

« Gliding wir
« Sound placement errors

« Interdental /s, 2/

© Sue Caspari, 2018
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5/10/2018

Other factors to consider
» Reduced phonological awareness skills — negative impact on
literacy skills
© Sve Caspari, 2018
Summarize Assessment

» Differential diagnosis
* Relative contribution of factors

* Priorities for treatment

© Sve Caspari, 2018

Priorities for treatment

Health condition

(disorder or disease)

v
Body Functions » Activity o » Paricipation
& Structure T

a
L

L ]
Environmental
Factors

Contextual factors

World Health Organization, 2002 .
© Sve Caspari, 2018
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Priorities for treatment

Health condition

Particip: n
(disorder or disease) Communicate wants and needs
Communicate with family and friends
Body Functions & Structure l Read aloud in class
Decreased speech motor planning Ask and answer questions in class
and programming (CAS)  Activity ___ Retell stories
Sound omissions/cluster reduction Speechintelligibility Express opinions
Stopping (th) Functional communication Describe events
Articulation placement errors (s,z) . Reading and writing _ Write narratives
Morphological structure errors | Participate fully in shared projects
Phonological awareness impairment Perform in music
Participate in dramatic play
= —1 personal Factors
Factors for
Supportive family Hard-working

Therapeutic sUpports | Easy.-going personality

© Sue Caspari, 2018

World Health Organization, 2002

Priorities for treatment

Speech motor Accurate . .| Communicate
Therapy planning and movements in Intelligibility with family
programming speech and friends...
Consonant Presence of 2 | Communicate
consonants in | Intelligibility | with family
sequences
clusters and friends...
Communicate
Morphological Contractions Functional
structure (let's forlet us) Communication with family and
friends...
Murray, lunizzi-Seigel, 2017 © Sue Caspari, 2018

Monitor Progress

OV e rVi eW Organiz‘ation within ssio V glbing gu'asmm scoring
Treatment

How many targets
Feedback
Conditions of pra

© Sue Caspari, 2018
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Overall goal of treatment for CAS

» CAS —goal is to improve movement gestures in speech
= Want the child to be able to produce the fluent, coordinated speech
movements needed for increasingly longer and more

motorically/phonotactically complex syllable shapes
« MOVEMENT-BASED goal, not SOUND-based

© Sve Caspari, 2018

Overall goal of treatment for CAS

© Sve Caspari, 2018

Overall goal of treatment for CAS

Flute lesson CAS Speech lesson

* Using a few target songs * Using a few target utterances

« Carefully selected in terms of * Carefully selected in terms of
difficulty difficulty

» With the GOAL of being able to » With the GOAL of being able to
help the child become more help the child become more
adept at coordinating the adept at coordinating the
movements of respiration, finger movements of respiration,
Jlip/tongue movements required phonation and articulation
to produce fluent music required to produce fluent speech

© Sue Caspari, 2018
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Overall goal of treatment for CAS

» Goal is to demonstrate accurate MOVEMENT GESTURES across
the entire utterance - in increasingly longer utterances over time
= Includes accurate consonants within the utterance - but also includes so
much more...........
* Goal is NOT just to produce accurate consonants

= Consonants are part of the determination of accurate movements, but
even IF consonants are correct, can still have inaccurate movement
between sounds and syllables

© Sve Caspari, 2018

5/10/2018

Overview motor-based treatment —
Review from Part 1

» Be conscious of frequency and intensity of practice

* Think about range of difficulty in stimuli -- challenge can facilitate
motor learning

* Adjust the level of cuing carefully
» Emphasis is on movement versus sounds

© Sve Caspari, 2018

Overview motor-based treatment —
Review from Part 1

* The child should be able to produce the target with some level of
cuing
* Success can lead to increased motivation/effort
« If the child is not stimulable, the result may be frustration and distrust
« Think about the needs of the “whole child”
« Build vocabulary and language as well as speech accuracy
« Give the child ways to interact with others and with their environment

© Sue Caspari, 2018
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Selecting Treatment Approach

Dynamic Temporal and Tactile Cueing (DTTC)
Rapid Syllable Transitions (ReST)
Other tools - Biofeedback
I © Sve Caspari, 2018

5/10/2018

Selecting Treatment Approach

* Dynamic Temporal and Tactile Cueing (DTTC)
« Rapid Syllable Transitions (ReST)
« Other tools - Biofeedback

© Sve Caspari, 2018

DTTC (Strand, Stoeckel & Baas, 2006; Yorkston et al, 2010; Maas, et al, 2014)

* Imitation — rePetitive intensive drill - of increasin%\ longer real words
and phrases (functional vocabulary used as targe sg

* Incorporates principles of motor learning — all acquisition and motor
learning strategies

* Targeted to young, severely impaired children with CAS
« Has strongest evidence base for use with children with CAS
+ 6studies
+ 3independent labs
« Across DTTC treatment studies, the greatest gains accurred when:
« Targets were functional
+ Treatment was frequent
« Production frequency was highest
+ Motivation was highest

© Sue Caspari, 2018
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DTTC (Strand, Stoackel & Baas, 2006; Yorkston et al, 2010)

« Integral stimulation type speech
therapy — involves imitation
(“watch me, listen, and do what

5/10/2018

* This means:
« Direct type of therapy (not

indirect)
« Child understands what is being

asked and why

+ They naed to knaw they are
working on “movements”vs.

sounds

© Sve Caspari, 2018

DTTC (Strand, Stoeckel & Baas, 2006; Yorkston et al, 2010}

« Target utterances are real
words/phrases that are
functional and meaningful to
the individual child

IDOIT  Tony
She went

» This means

* Askteachers and parents to
generate laundry list of
mativating, functional words and

phrases
* Motivation is increased
» Spoken communication becomes

quickly functional
+ Can target specific syntactical
forms

© Sve Caspari, 2018

DTTC (Strand, Stoeckel & Baas, 2006; Yorkston et al, 2010}

« Targets utterances are carefully
selected to meet criteria for
optimum challenge level in
terms of sounds, syllable length
and phonotactic structure

Ty Sounds the child imulable f
& movements/sounds ounds the child is stimulable for
% « Sounds that are early developing
Simple syllable structure and highly visible — see handout
Cvov A + Syllable shape
\PC=0 “invitation* = P o
Phaonotactic complexity - IPC
9 nds * Cansider place, manner and voicing
More complex syllables structure features ;
veoveveve © Sue Caspari, 2018
IPC=6

* This means:
* Select from the laundry list,

targets that meet parameters for
optimum challenge level
« Phonetic inventory

+ Sounds the child already can
produce

PATTAN, May 18, 2018
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DTTC (Strand, Stoackel & Baas, 2006; Yorkston et al, 2010)

* Repetitive intensive drill of * This means:
functional \{Oqabulary 1S3 key * Relatively small set of targets at
aspect and is intended to any one time so you can get more
increase generalization of motor practice trials of each ane
patterns to functional * 4-6targets early in treatment or for

. ; . severe disorders
communicative settings

“Tony” for more mild disorders

“Tony” * Activities in therafpy session have
“Tony” to allow for lots of practice, and
“Tonz" reinforcers should be quick
“Tony”

© Sve Caspari, 2018

* 10-15 targets later in treatment or

5/10/2018

DTTC (Strand, Stoeckel & Baas, 2006; Yorkston et al, 2010}

* The child is encouraged to
watch the clinician’s mouth
when she model’s a target,
especially when first working on
a target, to facilitate attention
and focus to the speech
movement gestures

© Sve Caspari, 2018

DTTC (Strand, Stoeckel & Baas, 2006; Yorkston et al, 2010}

« Importance of mirror neurons in motor learning(Rizzolatti et al,1996)

* Neuron X fired every time the mankey grabbed for a peanut

*+ Neuron X = motor planning neuron essential to motion

* Human grabbed the peanut while the monkey was watching

* Neuron X fired INTHE MONKEY but the monkey was not moving —just
watching

» Motor neurons essential for movement fire when just watching a motor
movement

* Similar mirror neuron system found in humans

This means: Watching is just like doing it yourself

© Sue Caspari, 2018
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DTTC (Strand, Stoackel & Baas, 2006; Yorkston et al, 2010)

« The child is encouraged to
imitate a slower speech rate at
first and as motor planning
improves, the rate is slowly
increased to conversational
rates

* This means:
« Clinician’s model is slow, but not
too slow at first
+ Try to maintain
coarticulation/fluency of entire
maovement gesture — do not break
into parts or segment

© Sve Caspari, 2018

5/10/2018

DTTC (Strand, Stoeckel & Baas, 2006; Yorkston et al, 2010}

« Practice schedule, and
variability are adjusted
throughout progression of each
target in order to facilitate
motor learning

Sammy Sammy
Sammy Himom
Sammy Idoit

Sammy 'S Himom
Himom Idoit

Hi mom Sammy
Himom Sammy

* This means:

« Blocked, constant practice at
beginning of treatment, or for
severe disorders

* Random, varied practice as
targets become mastered later
in treatment, or for milder
disorders

© Sve Caspari, 2018

DTTC (Strand, Stoeckel & Baas, 2006; Yorkston et al, 2010}

« Accurate movement gestures during
speech are shaped through
multimodal cueing technigues (visual,
verbal, tactile cues)

« The cues change from trial to trial
based on the efrors the child makes

« Feedbackis systematicalll altered to
facilitate motor leaming (knowledge
of performance vs knowledge of
results)

* This means:
» Listen to child’s attempt
* Identify error
+ Provide cue based on error
» Atfirst be specific — consider movement-based
wards for verbal cues
« Later be more general
* Increase amount or intensity of cues as needed
to achieve accurate movement (verbal,
gestural, tactile) — do not want to practice
incorrect movement gestures

© Sue Caspari, 2018
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DTTC (Strand, Stoackel & Baas, 2006; Yorkston et al, 2010)

« Cues are gradually faded and * This means:
the time from presentation of = Fade cues systematically to
the model to the child’s enable the child to hold onto
response is lengthened as the accurate productions
child progresses to support « Frequency of cues/feedback
indepen ence « Timing of feedback

Therapist: Say ‘*Hi mom’
---- PAUSE ----

Child: “Hi mom” © Sue Caspari, 2018

5/10/2018

DTTC (Strand, Stoeckel & Baas, 2006; Yorkston et al, 2010}

« Distribute practice over time, * This means:
environments, and contexts « Frequent (3-5Xfwk) short (30
min) sessions to allow for mass
and distributed practice of
targets over time within sessions

« Target utterances are sent home
and into the classroom for
practice as they achieve mastery
within speech sessions

© Sve Caspari, 2018

DTTC —Key differences from traditional
articulation and phonological therapy

DTTC

Articulation

Phonological

Number of stimuli

Fewer

Many

Many

Stimuli parameters

Length and phonotactic
complexity of utterance
(using sounds that are
already mastered)

Sounds in error

Phonological patterns in
error

Goal

Produce entire utterance
correctly (eg produce
movement gestures in CVC
words accurately so there
are no errors in sounds
(C&V), sequencing,
coarticulation or prosody)

Produce target sound
correctly (eg s/ produced
accurately in initial, medial
and final word position)

Demonstrate knowledge of
the rule

(eg final consonants added
in words that should have
final consonants)

© Sue Caspari, 2018
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5/10/2018

. ral Verbal Tactil
Simultaneous | —| No cues Slow rate | Gestural | | erbal | actile
c | cues cues le—| cues
Direct — Gestural Verbal Tactile
vy No cues Slow rate | - >
Imitation le— cues ] cues cues
Delayed — Gestural Verbal Tactile
PR No cues Slow rate | > > >
Imitation <« fe— cues < cues <] cues
Gestural Verbal Tactile
Spontaneous No cues Slow rate |— — =
cues le—| cues || cues

© Sue Caspari, 2018

DTTC

Simultaneous

Delayed
Imitation

* Move ahead in the levels once
the child has

» No articulatory errors
« Normal rate

» Good prosody

© Sve Caspari, 2018

DTTC

Simultaneous

Delayed
Imitation

il

* Move back alevel anytime if
needed

Goal is to get as many “correct”
practice trials as possible

Perfect practice makes perfect

Do not want to practice the
“incorrect” movement gesture —

negative learning

© Sue Caspari, 2018
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Selecting Treatment Approach

» Dynamic Temporal and Tactile Cueing (DTTC)
* Rapid Syllable Transitions (ReST)
« Other tools - Biofeedback

© Sve Caspari, 2018

5/10/2018

Re ST (Murray, McCabe & Ballard, 2015)

= Rapid Syllable Transition (ReST)
+ Repeated productions of multi-syllabic non-words — surrogate for novel
vocabulary
« Focuses on prin_ciﬁles of motor learning that facilitate retention {(but also includes
pre-practice which focuses on “performance”)
« Large practice amount
« Random practice schedule
* Variable practice
+ Reduced feedback frequency
« May be best for older CAS children with mild-moderate impairment
« Relatively strong evidence base for CAS treatment (Maas, et al, 2014)

= Has fewer studies than integral stimulation, but one study is RCT — higher level of
evidence

+ Allstudies dane by one research group
« N=3children ages 7;8 - 10;10

© Sve Caspari, 2018

ReST

(Murray, McCabe & Ballard, 2015)

* Rapid Syllable Transition
(ReST)
* Addresses

=+ {a)segmental (sound) consistency
threugh improving accuracy
{SOUNDS)

(b) rapid and fluent transitions
fram one segment and syllable te
the next (SMOOTHNESS)

(¢} accurate production of lexical
stress, and demands accuracy an
all three aspects simultaneously
(BEATS)

© Sue Caspari, 2018
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ReST

(Murray, McCabe & Ballard, 2015)

» Practice schedule
= 10-12 1-hour sessions across 3
weeks
« Spread 1¢-12 hours over 6 weeks

© Sue Caspari, 2018

ReST

(Murray, McCabe & Ballard, 2015}

* 20, 2-syllable or 3-syllable non-
words (start at level just above
client’s abilities on assessment)

 Advance from 2-syll, to 3-syll,
to 3-syll as final noun within a
carrier phrase (e.g., "Can | have
a baguti?”)

« 10 have WS; 10 have SW

© Sve Caspari, 2018

ReST

(Murray, McCabe & Ballard, 2015)

* Use of pseudowords - reduces
the linguistic load

© Sue Caspari, 2018
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ReST

(Murray, McCabe & Ballard, 2015)

= "All pseudowords had a high
phonotactic probability and
were orthographically biased
to facilitate selection of the
targeted stress patternin
reading aloud by the literate
children or by the clinician for
modeling for preliterate
children”

© Sue Caspari, 2018

5/10/2018

ReST

(Murray, McCabe & Ballard, 2015}

» Consonants and vowels in
pseudowords are individualized
for each child

© Sve Caspari, 2018

ReST

(Murray, McCabe & Ballard, 2015)

« Training/Prepractice
* "minimal internal reference Sfcorrecmess” -- This means that they need to
understand what is required of them but they do not need a high degree of
success in this phase initially.
« Clinician model for student and provide specific KP feedback after every
production
* SOUNDS - phonetic placement cues
« BEATS - prosodic cues - tapping out the stress pattern (e.g. for the prosodic pattern:
“Great soft then strong beat, well done” or “you said all strong beats.”); visual cues (lang
tall block for stressed, short small block for unstressed
* SMOOTHNESS - visual cues for fluency {no segmenting)
+ Fade cues until student can produce 5 correct pseudowords of any of the
nonsense words in a row without a madel
« Once any 5 pseudawords are produced carrectly the session moves to the practice phase

© Sue Caspari, 2018
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ReST — Pre-practice

(Murray, McCabe & Ballard, 2015)

= Clinician: Tell the child they
need to exactly match how you
say the words
« Explain
« Sounds
* Beats
+ Smoothness

© Sue Caspari, 2018

5/10/2018

ReST — Pre-practice

(Murray, McCabe & Ballard, 2015}

* Clinician: Show the child the * Child: Say the word with the
card stress on the correct syllable
and the sounds all correct but

with a pause between syllables
eeda “/ki.da /"

* Say the word: “/kida/"

© Sve Caspari, 2018

ReST — Pre-practice

(Murray, McCabe & Ballard, 2015)

» Clinician: Show the cue card for JEREIl BN RGRTG NI
with a correct production:

smoothness “/kida/

* Provide any/all specific cues to
blend the syllables together
without segmenting

© Sue Caspari, 2018
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ReST — Pre-practice

(Murray, McCabe & Ballard, 2015)

= Clinician: Fade cues until
student can produce 5 correct
pseudowords in a row without
a model

© Sue Caspari, 2018

5/10/2018

ReST — Practice

(Murray, McCabe & Ballard, 2015}

« Practice
« Pseudowords are presented “orthographically” (written on cards)
« With clinician model!
« 20 pseudowords — one trial each of each psuedoword, in random order
« If na correct responses in 2 cansecutive blacks, insert an additional block of training
+ After each block, there is a 2 min break to play a game
* KR (or “right” “wrong”) feedback provided after 3-5 second delay between
response and feedback for all
« atfirst on 9/10 trials and at end only 1/10 trials — average 5/10 trials
« Go through the 20 pseudowords 4 more times (5 blocks total)
+ Goal is 80% accurate with no cues across 100 trials (20 treated items,
5Xfeach) over 2 consecutive sessions (then advance to next level)

© Sve Caspari, 2018

ReST — Practice

(Murray, McCabe & Ballard, 2015)

* Clinician: Show and say wo! « Child: Repeat each word once

“/kida/*

* Pause while you transcribe
child’s response

* Provide right/wrong feedback

only verbally “That's
right/wrong” on 16 of 20 words

* Go on to next word (20 words
total)

“/daba/"
D) © Sue Caspari, 2018
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Selecting Treatment Approach

» Dynamic Temporal and Tactile Cueing (DTTC)
* Rapid Syllable Transitions (ReST)
« Other tools - Biofeedback

© Sve Caspari, 2018
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Biofeedback

« Biofeedback treatment for CAS (Maas, et al, 2014)
* Uses visual feedback of speech movements
« Electropalatography — tongue to palate movements
« Ultrasound —tongue mavements
* May be best for older children
« No studies yet on “acoustic spectral” biofeedback
« Spectral biofeedback
« Linear predictive cading (LPC) spectrum

© Sve Caspari, 2018

Biofeedback

* Electropalatography

+ Customized retainer with
different electrades in different
locations on the palate

« Data sent through
microprocessor to a computer

« Software shows tongue-to-
palate contact on computer
screen

(Lundeborg, McCallister, 2007)

Courtesy of E. Hitchcocke,
Montclair State University
© Sve Caspari, 2018
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Biofeedback

« Ultrasound

= Ultrasound transducer is
connected to a laptop

* Transducer then placed under
the child’s chin with gel - child
can hold it or lean on it on a
stand

« Child is oriented to image

« Slow speech rate used

= Visual display provides real-time
feedback about tongue
movements

5/10/2018

(Preston, Brick & Landi, 2013)

© Sve Caspari, 2018

Biofeedback

» Spectral biofeedback (non-
CAS)

« Use spectrograph like Praat

* Use external mic

« Clinician models target

» Image of formants displayed on
spectogram

« Child is oriented to image

« Child tries to match their own
production to the model
formants - but not real-time

(Shuster, Ruscello, Toth, 1995)

© Sve Caspari, 2018

Biofeedback

* Praat use for children with CAS
-vowels

© Sue Caspari, 2018
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Biofeedback

» Praat use for children with CAS
—added schwa

H
»
3

=

\

-

)

Kz

[bals/ vs.,’bal!

5/10/2018

© Sve Caspari, 2018

Biofeedback

* Praat does provide real-time
visual aspects of speech —can
help with added sounds/schwa

© Sve Caspari, 2018

Biofeedback

* Wavesurfer —real-time visual
image of speech signal
* Voicing contrasts

© Sue Caspari, 2018
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Biofeedback

« Linear predictive coding (LPC)
spectrum (non-CAS)

« Visual representation of the acoustic

signal of speech
= FrandF2

« Shown as vertical peaks in a waveform

(instead of horizontal bars)

= Clinician produces model and freezes

waveform
« Save clinician madel as template

« Template outline stays on screen as

child Eruduces target and tries to
match template

« Also pre-set targets for different ages,

sex, size

5/10/2018

McAllister Byun & Hitchcock, 2012

© Sue Caspari, 2018

Stimulability

Selecting Targets

Functional/nonsens

ri, 2018

Selecting Targets

« Stimulability
« Functional/nonsense

© Sue Caspari, 2018
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Stimulability
7 year old male

* Looking for the optimum challenge level (not too hard, not too
easy) —length and complexity
+ What are the predominate syllable shapes he is using in connected
speech?
* CV-36.5%
 CVC-23.6%
« Where does he begin to have errors?

+ Dynamic motor speech assessment — mild errors at 2-syllable level, moderate errors
at 3-syllable level

« At what length and complexity is he stimulable for making accurate
productions
+ 2-and 3-syllable words with IPC of 1-5
= Range of difficulty in stimuli -- challenge can facilitate motor learning

© Sve Caspari, 2018

5/10/2018

Stimulability
7 year old male

* Looking for the optimum challenge level (not too hard, not too

easy) — current phonetic inventor:
* Initial word position

* /h,w.j.p.b.m,t.d.n.k.g.f.[.1.1

* Medial word position Independent
o /m.t.d.nk.g.tf.bonfv.zrpl inventory
* Final word position
Relational
+ /matanuy [.d.l
inventory
Both
inventories

© Sve Caspari, 2018

Stimulability
7 year old male

* Looking for the optimum challenge level (not too hard, not too
easy) — sounds he is stimulable for
- /8,8

© Sue Caspari, 2018
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Selecting Targets

~ Stimulability
* Functional/nonsense

© Sve Caspari, 2018
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Functional/nonsense
7 year old male

» DTTC utilizes functional, customized, motivating targets at
optimum challenge level from laundry list provided by family and
teachers

« Consider language needs
 Vocabulary
« Morphology/grammar
« Social interaction purposes

© Sve Caspari, 2018

Functional/nonsense

7 year old male

« Initial targets (IPC)
« Simple open syllable shape to work on clusters (CCV) (sounds in inventory)
including verbs. Include facilitating /sf cluster.
- Fly ()
« Snack (4
+ New syllable shapes - 2-syllable with simple IPC (sounds in inventory}
+ CVQVC - Why not? (1)
* New syllable shape - 3-syllable targets with higher IPC (sound
with consideration for function of "greeting” and “requesting”
« CYCVCVC - HiJoey (3)
-+ CVCVCV —Canlgo? (5)
+ New consonant in initial position in 1-syllable, stable syllable shape (CVC}
« Thing (2)
« Challenge targets. One with new morphological form and both with facilitating
placement context for /s/
< CVCLLY - Let'sgo (5)
« CVCQVCY - Castaway (4) © Sue Caspari, 2018
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Determine Session Sched
Number of sessions
Length of sessions

5/10/2018

Number and length of sessions
7 year old male

» Three to five, half-hour sessions recommended for children with
severe CAS in effort to best facilitate motor learning (AsHA. 2007, b)
« Factors to consider
* This child had severe CAS
« Child was able to participate — eager to practice
« Strong family/educational support
« Child had OT and PT and reading tutor — so other therapies to attend

© Sve Caspari, 2018

Number and length of sessions
7 year old male

» Recommended for this child
+ Three, 30-minute sessions/week
« Allows far maximum practice trials

« Allows for mass and distributed practice of targets over time and within sessions
= Allows time for other therapies

* Strong home program

+ Targets sent hore for home practice once close to mastery within sessions to
promote practice of accurate movement gestures

+ Parents asked to practice targets 60X each across at least 3 different contexts, every
other day to distribute practice across communication partners and environments

© Sue Caspari, 2018
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5/10/2018

etermine Structure of Practice
Organization within sessions
How many targets

Feedback

Conditions of practice

© Sue Caspari, 2018

Determine Structure of Practice

* Organization within sessions
* How many targets
* Feedback

* Conditions of practice

© Sve Caspari, 2018

Organization within sessions -
Review from Part 1

Principle Acquisition Retention
Practice Distribution Mass Distributed
Practice Variability Consistent context. Consistent | Varied context. Varied prosody,

prosody, pitch, rate.
Blocked, predictable order.

pitch, rate.

Practice Schedule

Random, unpredictable order

Reproduced with permission from Ruth Stoeckel

© Sue Caspari, 2018
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Organization within sessions
7 year old male

FOCUS ON AQUISITION FOCUS ON RETENTION

* When targets are difficult « When targets are simpler

* When just starting to workona * When targets are approaching
target mastery

Castaway Why not?

Fly Thing

Canlgo HiJoey

© Sve Caspari, 2018

DAY 1
H H Castaway X 10
Organization ooy
Fly X 10
* Mass, consistent, blocked Thing X3

Canlgo? X10

« Distributed, varied, random Hi oy X4

Castaway X 10

HiJoey X3
Fly X 10
Why not? X 4

Canlgo? X10
Thing? X 2
Castaway X 10
Why not! X3
Fly X 10

Etc...

© Sve Caspari, 2018

Determine Structure of Practice

* Organization within sessions
* How many targets

* Feedback

« Conditions of practice

© Sue Caspari, 2018
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How many targets — review from Part 1

5/10/2018

» Depends on severity

Number of targets
25
20
15
10

. .

0+ r

severe mild

Reproduced with permission from Ruth Stoeckel

Determine Structure of Practice

* Organization within sessions

* How many targets
* Feedback

* Conditions of practice

Feedback — Review from Part 1

Principle Acquisition Retention
Feedback Type Knowledge of perf K of results
Feedback Frequency Often, immediate Inconsistent, delayed

Reproduced with permission from Ruth Stoeckel

© Sue Caspari, 2018
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Feedback
7 year old male

FOCUS ON AQUISITION FOCUS ON RETENTION

* When targets are difficult « When targets are simpler

* When just starting to workona * When targets are approaching
target mastery

SPECIFIC MOVEMENT BASED GENERAL OUTCOME ORIENTED

“Put your tongue between your “That sounded right”
teeth and blow air”

© Sve Caspari, 2018
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Determine Structure of Practice

* Organization within sessions
* How many targets

* Feedback

« Conditions of practice

© Sve Caspari, 2018

Conditions of practice —
Review from Part 1

* Need focused attention, even if brief

« Develop the habit of child looking at clinician’s face

» Emphasize improving movement rather than sounds

« Challenge, but don’t frustrate

* Use activities that generate many opportunities for repetition
« We want good quality practice; shaping to accuracy

Reproduced with permission from Ruth Stoeckel
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Monitor Progress
Establishing goals

Collect data —3-point scoring

5/10/2018

Making adjustments

© Sve Caspari, 2018

Monitor Progress

* Establishing goals
« Collect data — 3-point scoring
* Making adjustments

© Sve Caspari, 2018

Establishing goals
7 year old male

« Child will produce accurate movement gestures of a functional core
vocabulary that are 1-3 syllables in length and with an IPC of 0-5, in
delayed imitation with no cues with 75% cumulative accuracy (score of g
out of 12) for each item. An item is counted as accurate if it contains
correct consonants, vowels, sequencing of sounds, and prosody.

a) accuracy in 1 syllable contexts: CVC, CCV, CCVC (thing, fly,
snack)

b) accuracy in 2-3 syllable sequences: CVCVC, CVCVLY,
CVCCQV (Why not, Hi Joey, Can | go, Let’s go)

¢) accuracy in 3 syllable contexts: CVCCVCV (Castaway)

© Sue Caspari, 2018
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Monitor Progress

» Establishing goals
* Collect data - 3-point scoring
* Making adjustments

© Sve Caspari, 2018
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Collect data — 3 point scoring
7 year old male

» Cold probes of all targets X5 productions every 3 weeks on Monday
morning —in delayed imitation with no cues

Date Syllable/Phrase Responses in delayed imitation no cues Total Points
6/1 Why not? o 1 1 1 o 3
Castaway 1 ° o 1 ° 2
6/22 Why not? 1 1 1 1 1 5
Castaway 1 1 1 o o 3
7h3 Why not? 2 1 2 2 1 8
Castaway 2 1 1 1 2 7

Scoring (adapted from Strand, Stoeckel & Baas, 2006 and Baas, et al., 2008 ) .
2 = accurate production © Sue Caspari, 2028

1= mostly accurate with error of place, manner or voicing on one consonant or mild vowel distortion
o = frank vowel distortion and/or prosody error and/or more than one error on consonant production

Collect data — 3 point scoring
7 year old male

7 year old male
Probe Data

dun B-Jun a5-Jun 22-Jun 29-Jun 6Jul 3300l 20ul 270Ul 3Aug 20+ 37-Aug 24 31 7-Sep 14-SeparSep 28 5-Oct 12-Oct19-Oct 26-0C
Aug Aug Aug Sey

—Whynot? ——Castaway

© Sue Caspari, 2018
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Cumulative accuracy (X)

7 year old male

7 year old male
Probe Data

5/10/2018

: %
6
4
2
*1ion Baun 50un 22000257400 6l 330l 2000 2700l 3AUG to- AU 24 3 7-Sep ySepaSep 2B 5:Oct 12-Octsg-Oeta60c
Avg Avg Avg Sep
—Whynot? —Castaway ‘/
Cumulative accuracy Why not - 9.24 .
Cumulative accuracy Castaway - 8.4 © Sve Caspan, 2018
]
Monitor Progress

» Establishing goals
« Collect data — 3-point scoring
* Making adjustments

© Sve Caspari, 2018

Making adjustments

7 year old male

Date Syllable/Phrase Responses in delayed imitation no cues | Total Points
6/1 Fly o 1 1 1 o 3
6/22 Fly o o 1 1 1 4
7h3 Fly 1 1 o o ° 2

© Sue Caspari, 2018
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15 year old female

© Sve Caspari, 2018
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History

* History of delayed speech development
« No babbling
* Late onset of first words
» Speech services since age 2 years
« Inconsistent service due to family difficulties
« Parents and client concerned that others only understand her
speech about 50% of the time
« Recent language testing revealed average receptive language skills
in the context of an expressive language delay
« Simple sentence structures
« Reduced variation in word choice

© Sve Caspari, 2018

Connected speech — 15 year old female

« Intelligibility
+ B2% at the word lavel
« 0% at the utterance level

* Phonetic inventory
« All consonants except /rf (gliding and vocalization)
« All vowels — but with frequent distortions

« Syllable shapes
« Predominantly simple syllable shapes (70%)
« OVC-247%
< OV-23%
< VC-12.5%
VOV -11.9%

© Sue Caspari, 2018
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Connected speech — 15 year old female

* Concerns for CAS in her connected speech
* Vowel errors - sixteen — [siteIny; fifteen — [fIftin/; and — fend/
* Syllable segmentation — choppy speech

* Prosody errors - fifteen [fIftin/ (equal stress)
* Inconsistencies - volleyball — [vAweba/ [vewibal/

© Sve Caspari, 2018
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Summary connected speech
assessment — 15 year old female

* Red flags for CAS?
* Vowel errors
* Consonant distortions
« 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 andjor slow DDK
* Increased difficulty with multi-syllabic words
* Inconsistent errors on repeated productions of same word

© Sve Caspari, 2018

Articulation assessment

* DEAP —no standardized score as client above age ceiling
» Sound class error for fr/
« Gliding
+ Vocalization
« Red flags for CAS
* Vowel errors
* Stress errors
« Segmented syllables
*+ Inconsistencies on repeated trials of the same word

© Sue Caspari, 2018
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Summary articulation assessment —
15 year old female
* Red flags for CAS?

* Vowel errors

* Consonant distortions

* 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 andjor slow DDK

* Increased difficulty with multi-syllabic words

* Inconsistent errors on repeated productions of same word

© Sve Caspari, 2018
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Practice scoring a motor speech
assessment — 15 year old female

* Practice —large group
AUDIO -CV
« Have child say target
* Score vowel
« Dynamic cueing up to 5 more
trials (any cues allowed) e

« Score consistency and accuracy
after all trials

© Sve Caspari, 2018

Summary Dynamic Motor Speech
Assessment — 15 year old female

* Red flags for CAS
* Vowel errors
* Consonant distortions ? (sh)
* 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 andjor slow DDK
* Increased difficulty with multi-syllabic words
* Inconsistent errors on repeated productions of same word

© Sue Caspari, 2018
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Practice scoring a motor speech
assessment — 15 year old female

= Practice —large group
AUDIO - 2-syllable Laabe

= Have child say target [

« Score vowel

« Dynamic cueing up to 5 more
trials (any cues allowed)

« Score consistency and accuracy
after all trials

© Sve Caspari, 2018
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Summary Dynamic Motor Speech
Assessment — 15 year old female

* Red flags for CAS
* Vowel errors
* Consonant distortions
« 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 andjor slow DDK
* Increased difficulty with multi-syllabic words
* Inconsistent errors on repeated productions of same word

© Sve Caspari, 2018

Practice scoring a motor speech
assessment — 15 year old female

* Practice —large group
AUDIO - 3-syllable
* Have child say target
« Score vowel
« Dynamic cueing up to 5 more
trials (any cues allowed)

« Score consistency and accuracy
after all trials

* Banana

Taylabie
tmm

* Video

© Sue Caspari, 2018
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Summary Dynamic Motor Speech
Assessment — 15 year old female
* Red flags for CAS

* Vowel errors

* Consonant distortions

* 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 andjor slow DDK

* Increased difficulty with multi-syllabic words

* Inconsistent errors on repeated productions of same word

© Sve Caspari, 2018
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Practice scoring a motor speech
assessment — 15 year old female

* Practice —large group
AUDIO — 4-6-syllable
« Have child say target
* Score vowel Hphabet
« Dynamic cueing up to 5 more
trials (any cues allowed)

« Score consistency and accuracy
after all trials

Frytabe

« Alphabetize

© Sve Caspari, 2018

Summary Dynamic Motor Speech
Assessment — 15 year old female

* Red flags for CAS
* Vowel errors
* Consonant distortions
* 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 andjor slow DDK
* Increased difficulty with multi-syllabic words
* Inconsistent errors on repeated productions of same word

© Sue Caspari, 2018
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Summary motor speech assessment —
15 year old female

* Prosody errors - 75%
= segmentation of syllables
« incorrect lexical stress
« equal stress

* Inconsistencies - 38.1%
« Vowel errors — 20%

© Sve Caspari, 2018
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Summary Dynamic Motor Speech
Assessment — 15 year old female

* Red flags for CAS
* Vowel errors
* Consonant distortions
« 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 andjor slow DDK
* Increased difficulty with multi-syllabic words
* Inconsistent errors on repeated productions of same word

© Sve Caspari, 2018

Determine other assessments and
recommendations for therapy
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Can speech therapy help a child with
CAS learn to speak?

= Children with CAS can learn to speak, given appropriate,
intervention

= Qutcomes vary (akielski, 2017)
« Co-occurring symptoms: language, cognition, oralf/limb apraxias
* Severity
« Initial progress in therapy
« Motivation, cooperation and attention
= Intensity and appropriateness of therapy, and continued progress
« Accessibility to services and support at home
« Age that services begin

© Sve Caspari, 2018
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