
Introduction

Acoustical Analysis completed in Praat (Boersma & Weenink, 2017). 

• 4,778 between word segments (M = 227 per participant)

• 3,572 within word segments (M = 324 per participant)

• 5,227 words for F0 declination over the utterance (M = 248 per participant)

• 3,934 syllables for F0 declination over target word (M = 357 per participant)

Segmentation between and within words was longer for CAS group with 

evidence of increased duration between carrier phrase and the target word. 

Intonation had higher variability in the CAS than TD group. Evidence of pitch 

declination in both groups with reset on the final target word.

F0 change over the target word had higher variability in the CAS than TD group. 

Evidence of pitch reset in both groups for the final syllable. 

❖ Broader impact: Comparing speech patterns in CAS and TD children will 

better establish treatment efficacy in improving speech production related to 

segmentation and intonation. 

Conclusion

Segmentation Duration
• Longer between word duration in participants with CAS (p < 0.000).

• Longer within word duration in participants with CAS (p < 0.000).

• Increase in segmentation duration from W1 to W4. 

Results

Childhood apraxia of speech (CAS) is a motor programming disorder 

involving segmentation of sounds and syllables, speech sound distortions, word 

stress, and rhythm (McNeil, Robin, & Schmidt, 1997). 

Segmentation deficits arise from transforming a linguistic code into coordinated 

patterns of muscle contractions to produce speech (Maas, Robin, Wright, & 

Ballard, 2008) and results from a working memory buffer, which cannot 

concatenate words or syllables (Wright, et al., 2009). 

Prosodic Intonation affects fundamental frequency (F0) changes over an 

utterance. As the intonation of a declarative utterance falls naturally, the F0 will 

fall with each word. Intonation and declination are an overlapping system 

including the possible resetting of F0 (Ladd, 1996).

Research Goals
1. Compare segmentation of between and within word duration 

2. Compare declination of F0 over an utterance and target word

3. Observe interaction between segmentation and intonation

Hypotheses 
• Longer between and within word durations in CAS group

• Inconsistent F0 declination over utterance and target word in CAS group
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Methods

2 Groups Comparison Design 
• Native speakers of English

• No developmental, neurological, genetic, or speech disorders (other than CAS)

• Passed hearing screening 

Speech Stimuli includes 10 different carrier phrases and 120 different target 

words including real and nonreal words with 3-4 syllables.

❖ Generated from baseline word lists from Treating Establishment of Motor 

Program Organization (TEMPO) study targeting the articulatory and prosodic 

accuracy of speech in CAS (Miller et al., 2018). 

Dependent Variables
• Between word duration in ms

(W1 = between words 1 and 2)

• Within word duration in ms

(S1 = between syllables 1 and 2)

• F0 change between words or 

syllables and slope 

of linear regression 

of F0 in Hz

F0 over Utterance
• Pitch declination in both

TD and CAS (p = 0.282).

• Inconsistent declination

patterns in CAS.

• Evidence of pitch reset on

final target word in both 

groups. 

F0 over Target Word
• Pitch declination in both TD 

and CAS (p = 0.114).

• Inconsistent declination

patterns in CAS.

• Evidence of pitch reset on

final syllable in both groups. 

Segmentation and Intonation Correlation
• As between word segment duration increases, slope of F0 regression flattens.

• Between word segment duration explaining 5.1% of variation in F0 slope of 

the utterance.

• r(19) = 0.275 

• p = 0.227

Results cont.
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y = -8.1624x + 259.56

R² = 0.9546

y = -4.1955x + 288.12

R² = 0.3824
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y = -2.312x + 225.41

R² = 0.2279

y = -3.7789x + 278

R² = 0.2955
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Typically Developing 

(TD)
N = 10

Ages 5;10-11;00 (M = 8;11)

4 Female, 6 Male

CELF-5 Core Language M = 115

Childhood Apraxia of Speech 

(CAS)
N = 11

Ages 5;10-8;00 (M = 7;06)

2 Female, 9 Male

CELF-5 Core Language M = 86
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