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Introduction
• A recent investigation addressing the variability of disfluencies in one long
speech sample found that as preschool children talked longer, they became more
disfluent (Sawyer & Yairi, 2006). Specifically, the last 300 syllables of a 1200syllable speech sample contained significantly more stuttering-like disfluencies
(SLD) per 100 syllables than the first 300 syllables.
• Beyond the length of the speech sample, other factors that may have influenced
the significant difference in SLD/100 syllables has not been investigated.
• Both utterance length and grammatical complexity have been shown to influence
disfluency output. Stuttered conversational utterances have been found to be
significantly longer than perceptibly fluent utterances (Gaines, Runyan, &
Meyers, 1991; Yaruss, 1999), and more grammatically complex than nonstuttered utterances (Logan & Conture, 1995; Weiss & Zebrowski, 1992).
• Previous studies on the effects of speaking rate on disfluency have been
inconclusive (Logan & Conture, 1995; Yaruss, 1997; Hall, Amir, & Yairi, 1999).
Purpose of the study
Examine the factors of
 length, measured in mean length of utterance
 grammatical complexity, measured in number of clauses and clausal constituents
per utterance
 articulatory speaking rate, measured in numbers of syllables per second
as they contributed to a significantly larger number of disfluencies at the end of a long
speech sample (syllables 901-1200) than at the beginning (syllables 1-300).
Method
Participants
14 children who stuttered, ages 31-59 months were selected from the Sawyer and Yairi
(2006) study described earlier. These children showed a 12% minimum increase in SLD
per 100 syllables in the final 300 syllables as compared to the first 300 syllables of the
1200-syllable speech sample (M = 75%, range = 12 – 250%).

Procedure
To determine influences in length, the mean length of utterance (MLU) (measured in
morphemes) was calculated for each child. In an overall 1200 syllable speech sample,
sample A (syllables 1-300) and sample B (syllables 901-1200) were calculated for each
child using the Systematic Analysis of Language Transcripts (SALT) Program (Miller &
Chapman, 1996).
Grammatical complexity was measured by counting the number of clauses per utterance,
and the number of clausal constituents per utterance, using procedures described by
Logan and LaSalle (1999) and Logan and Conture (1997), for samples A and B.
Articulatory speaking rate was analyzed using the Computerized Speech Lab (CSL),
Model 4500. All of the speech samples were converted to wave files and put into CSL.
The speaking rate was measured in number of syllables per second (SPS) (Walker et al.,
1992; Chon, Ko, & Shin, 2004; Miller et al., 1984; Miller & Chapman, 1998; Hall, Amir,
& Yairi, 1999).
e.g., [174smB] “Do you need to make two mom and dads”: 9 syllables in the utterance
a. Put one wave file into CSL

Do you need

to make

two mom

and

dad

s

dad

s

b. Measure the overall duration in seconds (2.53615 seconds)

Do you need

to make

two mom

and

Overall Duration: 2.53615 sec

c. Measure the duration of pause whether the pause is over 250 milliseconds (0.25sec). If
the pause is less than 250 ms, the pause can be included. If the pause is more than 250
ms, only 250 ms can be included and the remainder should be removed.

Do you need

to make

two mom

and

dad

s

Pause: 151.38 ms (less than 250 ms)

d. Calculate the articulatory speaking rate of the wave file.
Overall duration of fluent speech (2.53615 sec) ÷ number of syllables (9) = 3.5487 SPS

Results
1. Utterances were longer in sample B (syllables 901-1200) than in sample A
(syllables 1-300) as measured in Mean Length of Utterance.

Comparison of Mean Length of Utterance in
Samples A and B
MLU 5.4
5.2
5
4.8
4.6
4.4
4.2
4
3.8
A: Syllables 1-300

B: Syllables 901-1200

The difference between Samples A and B were significant at the .05 level
(repeated measures ANOVA, F (1,13) = 8.213, p =.013)
2. The grammatical complexity of sample B did not differ from that of sample A
both in terms of mean number of clausal constituents and number of clauses per
utterance.
Comparison of Mean Number of Clausal
Constituents per Utterance in Samples A and B
Mean Number
of Clausal
Constituents

3.6
3.4
3.2
3
2.8
2.6
2.4
2.2
2
A: Syllables 1-300

B: Syllables 901-1200

The difference between Samples A and B were not significant at the .05 level
(repeated measures ANOVA, F (1,13) = 3.815, p =.073)

Comparison of Mean Number of Clauses per
Utterance in Samples A and B
1
Mean Number
of Clauses 0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0
A: Syllables 1-300

B: Syllables 901-1200

The difference between Samples A and B were not significant at the .05 level
(repeated measures ANOVA, F (1,13) = 1.056, p =.323)
3. The articulatory rate of sample B did not differ from that of sample A in terms of
mean number of syllables per second.

Articulatory Speaking Rate
SPS 3.6
3.5
3.4
3.3
3.2
3.1
3
A: Syllables 1-300

B: Syllables 901-1200

The difference between Samples A and B were not significant at the .05 level
(repeated measures ANOVA, F (1,13) = 0.274, p =.610)
Discussion and Conclusions
Utterance length, measured in mean length of utterance, was significantly larger in
the speech segment that contained more stuttering-like disfluencies.
Utterance length, measured in syllables per utterance, has been found to be a more
important factor than grammatical complexity in determining whether an utterance would
be stuttered (Logan & Conture, 1995; Yaruss, 1999). Relatively few studies have
examined the influence MLU on stuttered speech. MLU is a developmental linguistic
measure, and have suggested that it may be a “macromeasure” which encompasses both
length and grammatical complexity (Zackheim & Conture 2003). In a study of 6 children
who stutter and a normally fluent control group, Zacheim and Conture (2003) found that
disfluencies were more prevalent as children talked at levels greater than their usual
MLU. A future study comparing the children’s MLU for the entire 1200-syllable sample
with the MLU for segments A and B would help clarify the relationship between MLU
and disfluent speech.
Grammatical complexity, measured in mean number of clausal constituents and
clauses, did not appear to be a significant factor in the children’s disfluency counts
at the end of a long speech sample.
The observed means for both clausal constituents and number of clauses increased in
Segment B compared to Segment A, but these differences were not significant. This
result is similar to that found by Logan and Conture (1995), who examined fluent and

disfluent utterances in the speech of 15 children, and found that grammatical complexity
alone did not differentiate stuttered and fluent speech. Several investigators have found
that grammatical complexity interacts with utterance length, and that longer utterances
that are also more grammatically complex tend to be more disfluent (Gaines et al., 1991;
Logan & Conture, 1995, 1997; Yaruss, 1999). Further investigation of the influence of
length and complexity on fluent and disfluent utterances might reveal an interaction
between these two variables.
Articulatory rate, measured in syllables per second, did not appear to influence the
children’s disfluency counts in the two speech samples analyzed.
Speaking rate was observed to be faster for the more fluent sample A in this study, but
rate differences in the two samples were not significant. These results were similar to
those of Logan and Conture (1995), which found no differences in articulatory rate in
stuttered and perceptually fluent speech. Further study of the rate of fluent and disfluent
utterances in the current sample might illuminate the effects of speaking rate on
disfluency.
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