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Percentage talking time cluttered has been recently suggested as a procedure
for expressing cluttering severity (Bakker, St. Louis, Myers & Raphael, 2005).
It captures the proportion of talking time during which cluttering is observed
by a clinician. The currently available procedure (Bakker et al., 2005) involves
simultaneous determination of talking time and cluttering time while a
speaking sample is in progress.
The need to determine talking and cluttering time in real-time is a challenge.
Also, the procedure has not been completely tested. Only one aspect, a
clinician’s ability to determine talking time, has been researched so far.
Although reasonable levels of reliability had been previously established
(Bakker & Lawson, 2006), the researched procedures were either time
consuming (acoustic workstation) or cumbersome (when determined realtime manually). Therefore a new method was developed that determines
acoustic talking time automatically (Bakker, 2007). Initial research with this
method demonstrated high levels of intra- and inter-rater reliability,
accuracy, and concurrent validity when used on digitally recorded
monologues.
PURPOSE
The present study was conducted to further determine the respective levels of
reliability, accuracy, and validity of the aforementioned three procedures for
talking time determination. Specifically, it was to:
(1).
replicate the earlier findings obtained on recorded monologues

(2).

(Bakker, 2007), and
evaluate the generalizability of the earlier findings to other
speaking conditions (specifically, oral reading).

METHOD
Eleven adult normal speakers orally read the Rainbow Passage. Speech was
digitally recorded in a sound treated booth (using a KayPentax Visipitch IV;
22,050Hz sampling rate; 16 bits; saved as *.wav files). The participants were
instructed to read the passage out loud in their own usual way. Talking time
was determined following three measurement protocols:
(1). Using an acoustic workstation (PRAAT, see Figure1 and Note 1). Pauses
(silences >=200ms) and non-speech sounds (e. g., sounds associated with
speech breathing) were manually removed from the recordings by visually
inspecting (and replaying if necessary) the associated intensity envelopes.

Figure 1. PRAAT screen showing a selected pause.
(2). Using a manual real-time procedure (Cluttering Assessment
Program/CLASP 3.0; see below and Note 2).

Figure 2. Typical screen of CLASP 3.0 following a
talking time recording session.
(3). Using a custom made software program (Bakker, 2007) to determine
talking time (semi-) automatically (See Figure 3). That is, after a user selects
three intervals of silence (assumed to be representative for background noise),
the software calculates a cut-off level for determining when speech is or is not
present. After this talking time is computed, or the time during which a signal
exceeds the cut-off criterion and does not return below it for more than
200ms.

Figure 3. Screen showing a representative
pause selection in preparation for an automated
talking time determination.

RESULTS
Each procedure for measuring talking time duration was accomplished
with high levels of intra- and inter-rate reliability. Table 1 shows the
reliability coefficients that were obtained:
Table 1. Intra- and inter-rater reliability coefficients for three talking time
measurement procedures
_________________________________________________________________
________________
Intra-rater
Inter-rater
Reliability
Reliability
____________________________________
Workstation (PRAAT):
.990
.983
Manual real-time (CLASP 3.0):
.994
.986
Computer-semi automatic:
.997
.994
_________________________________________________________________
________________
The following table shows the means (in seconds) that were obtained:
Table 2. Means of talking times (in seconds) determined twice by one
user and once by a second user.
________________________________________________________________________
_____________________
User 1
User 1
User 2
First
Second
First
______________________________________________________________
Workstation:
Manual real-time:
Computer:
26.34

26.16
24.93

26.13
25.08
26.15

26.86
25.60
26.17

________________________________________________________________________
_____________________

The means reflect that the workstation and computer-automated procedures
produced the most consistent results and were highly similar in an absolute
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sense. The manual real time values overall were about a second shorter than
either computer-based result. If the workstation-based procedure (about 2025 minutes per sample!) can be considered the “gold standard”, the
computer-automatic procedure (about 20 seconds) promises to be a highly
desirable clinical procedure. The manual online scoring procedure remains an
attractive, though somewhat cumbersome, alternate for the workstationbased procedure as well.
As the workstation-based the talking time determination procedure can be
considered “gold standard” for measuring talking time, it could serve as a
basis for assessing the concurrent validity of the other newer procedures that
were investigated. The concurrent validity for using the real-time manual
procedure, or the CLASP 3.0 software (rxy=.972, df=9) and the custom designed
automated talking time procedure (rxy =.979, df=9) are very high. These results
provide support that the procedures are interchangeable. Considering all it
makes the automated procedure the most attractive one as it takes the least
amount of time to administer.
CONCLUSION
Future development of a cluttering severity assessment system that depends
on talking time determination benefits most from using the computerautomated strategy for talking time estimation. Results of the present study
support the use of computer-assisted methods for estimation of talking time, as the
basis for further development of a computer-assisted cluttering severity assessment
system. These methods were found to be time-efficient, reliable and valid.
NOTES
Note 1. PRAAT: Doing phonetics by computer (Boersma and Weenink).
Freeware software program available through www.praat.org
Note 2. CLASP 3.0: “Cluttering Assessment Program”, custom-made by first
author. It contains a procedure for determining talking time through
manually, employing a highly accurate and reliable timing strategy.
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