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Previous studies have reported that differences in pho-
nological abilities may exist between children who 
stutter and children who do not stutter (Paden et al., 
1999; Spencer & Weber-Fox, 2014). Studies have used 
nonword repetition tasks (a test where the participant is 
asked to repeat sounds in the form of made-up words) 
to differentiate young children who stutter from other 
groups based on production accuracy (Anderson et al., 
2006; Hakim & Bernstein Ratner, 2004). However, these 
studies have not observed differences in phonological 
abilities in school-aged children (Smith et al., 2012; 
Spray, 2020; Weber-Fox et al., 2008). This study also 
differs from previous studies because it calculates pho-
nological measures using spontaneous speech, rather 
than individually produced words. Spontaneous speech 
gives a more holistic view of the participant’s speech 
(because the utterances are longer and more natural), 
in comparison to the production of single words.1

Our hypothesis in this study is that children who stutter 
will exhibit reduced phonological accuracy in sponta-
neous speech compared to children who do not stutter. 
This is measured by phonological mean length of utter-
ance (PMLU) and proportion of whole-word proximity 
(PWP) (Ingram & Ingram, 2001).

For this portion of the study, speech samples from 
10 monolingual children between the ages of 30-
50 months of age were transcribed into the soft-
ware CLAN (MacWhinney, 2000) and Phon (Rose & 
MacWhinney, 2014). These transcriptions are publicly 
available through FluencyBank (Bernstein Ratner & 
MacWhinney, 2018). The inclusion criteria for the chil-
dren who do not stutter includes: monolingual English 
speakers, within 1.5 standard deviations of the mean 
on speech-language tests, no history of learning delay, 
a minimum of 75 spontaneously produced utterances 
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greater than two words each, and no previous history 
of stuttering.

One of the softwares used in this study, Phon, was a 
program that completes phonological analysis and 
calculates PMLU and PWP. After each speech sample 
was transcribed in CLAN, it was imported into Phon. 
Figure 1 illustrates Phon and an example transcription. 
Each word was reviewed within the speech sample to 
ensure proper phonetic transcription using the interna-
tional phonetic alphabet (IPA). If a child’s production 
of a word was incorrect, alterations to the IPA target 
were made. After transcription was completed, Phon 
calculated phonological accuracy and complexity.

Fig. 1 Example of IPA target and IPA actual transcrip-
tions in the Phon software.

To calculate PMLU, Phon assigns 1-point to each con-
sonant and vowel produced in a word. There is an addi-
tional point given for each correct consonant produced 
in the target production. This results in a calculation 
of a target PMLU, which is what the child attempted to 
produced, and an actual PMLU, which is what the child 
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actually produced.

Each speech sample was reviewed by two highly-trained 
Phon users. If issues arose, a qualified third party was 
consulted to ensure validity and reliability of results.

An independent samples t-test was used to deter-
mine whether between-group differences existed for 
phonological measures that are normally distributed. 
A Mann-Whitney U-Test was used for phonological 
measures that are not normally distributed. All results 
for phonological measures were considered significant 
at p < 0.05. Table 1 shows group averages calculated 
during the study.

Table 1 Differences between tPMLU, aPMLU, and PWP
of children who stutter and children who do not stutter

The results of this study support our hypothesis that 
children who do not stutter exhibit increased phono-
logical accuracy in spontaneous speech when com-
pared to children who stutter. Figure 2 depicts a com-
parison of the two groups.

Fig. 2 PWP is higher for control group in comparison 
to children who stutter

This report is one part of a multi-phase study. The data 
collected in this study is being used in comparison to 
children who stutter to determine differences that be-
tween groups.

Results from this study were presented at the 2023 
American Speech-Language-Hearing Association 
Convention in Boston, MA and the 2024 Speech and 
Hearing Association of Alabama Convention in Bir-
mingham, AL.

Overall, the results of the study add to the mounting 
evidence that children who stutter may exhibit delayed 
maturation as it relates to phonological speech produc-
tion.
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