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{ Effective public speaking positively influences group communications (Spohr, 2009), 
occupational success (Burrus et al., 2013), and job interviews (Stocco et al., 2017). Among 

behavior analysts, clear and fluent speaking is a necessary competency for presenting 
information during meetings, delivering consultation, conducting supervision, and 
disseminating research via oral presentation (Friman, 2014; Heinicke et al., 2021).
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Filled pause speech disfluencies are common in public speaking among 
students, instructors, and professionals from many disciplines, including 

behavior analysis. Habit reversal training in several formats reduces 
filled pauses and the recipients of training and listeners recognize the 

resulting improvement in oral presentation skills.
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only intervention for speech disfluencies and com-
pare the relative effectiveness of competing
responses that are topographically similar and dis-
similar to filled pauses.

Participants had uniformly positive ratings
for the objectives, methods, and outcomes of
the habit reversal training they received. Most
audience members during generalization ses-
sions also indicated that the baseline public-
speaking skills of the participants improved
after training and the participants displayed
desirable behavior during speeches (e.g., speech
rate, voice quality, comfort), with few excep-
tions (Montes et al., 2019). Researchers
suggested several variables that could influence
social validity ratings, notably the sequence and
intensity of training (Montes et al., 2021; Ortiz
et al., 2022), characteristics of audience members
(Montes et al., 2019), particular components of a
training package (Perrin et al., 2021), and speech
topics and level of difficulty (Pawlik &
Perrin, 2020). Asking participants to rank order
their preferences for habit reversal components
explained to them before training is another
focus of social validity assessment worthy of
exploration.

Even in brief format, habit reversal training
can be time-consuming: Pawlik and Perrin
(2020) estimated 5 to 6 hr for some partici-
pants and Montes et al. (2019) conducted a
range of 5 to 20 AT sessions before participants
reached mastery criteria. Small group versus
individualized training may be more efficient
but has only been evaluated in a single study
(Perrin et al., 2021). Remote training options
with video conferencing could also be time sav-
ing and reach individuals unavailable for in-
person sessions (Ortiz et al., 2022). Further
considerations for training that have not been
evaluated are using awareness-enhancement
devices to facilitate response detection and hav-
ing participants monitor and score their filled
pause speech disfluencies from video recorded
speeches as homework assignments (Montes
et al., 2019).

Two other practice and research implications
emerged from this review. As indicated, partici-
pants in some studies required booster sessions
based exclusively on diminished posttraining
performance. Although there do not appear to
be clear predictors of relapse or empirically vali-
dated relapse-prevention strategies, over-
training, in-home practice, and scheduling
more extensive and slowly faded posttraining
sessions may be indicated. The second concern
is that practitioners and researchers might assess
public-speaking anxiety through participant
self-rating (e.g., SUDS: subjective units of dis-
tress) as an additional measure of training effec-
tiveness (Gallego et al., 2021).

In summary, filled pause speech disfluencies
are common in public speaking among stu-
dents, instructors, and professionals from many
disciplines, including behavior analysis. Habit
reversal training in several formats reduces filled
pauses and the recipients of training and lis-
teners recognize the resulting improvement in
oral presentation skills. This review identified
consistent findings from habit reversal research,
presented training variations, and discussed
practice implications. New areas of research will
advance training so that it is more efficient,
reaches a broader population of speakers, and
promotes generality across speech disfluencies,
topics, and settings.
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From 2016 to 2022, the Journal of Applied Behavior Analysis published 7 studies that evaluated

the effects of habit reversal training on speech disfluencies (filled pauses) during public speaking.

This review summarizes the participants, dependent variables, procedures, experimental design,

and outcomes from this research including practice implications and suggested areas of inquiry.
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Effective public speaking positively influencesgroup communications (Spohr, 2009), occupa-tional success (Burrus et al., 2013), and job inter-views (Stocco et al., 2017). Among behavioranalysts, clear and fluent speaking is a necessarycompetency for presenting information duringmeetings, delivering consultation, conductingsupervision, and disseminating research via oralpresentation (Friman, 2014; Heinicke et al.,2021). However, speech disfluencies labeled filledpauses often occur during public speaking, typi-cally consisting of nonsense syllables (e.g., “uh”,“um”, “er”), tongue clicks, and the seeminglyubiquitous words “like,” “you know,” and “right”(Mancuso & Miltenberger, 2016). Without exag-geration, the following narrative exemplifies theinsidious intrusion of filled pauses into contempo-rary public speaking: “I mean, you know, func-tional analysis is, like, a complex topic, right, that,um, many people disagree about, right, and has, ah,different variations, right, do you know what I’msaying?”
Filled pauses disrupt the flow of speech, nega-tively affect audience comprehension, and decreasespeaker credibility (Agarwal, 2007; Bell, 2011;Clark & Foxx Tree, 2002; Henderson, 2007).Different conditions are associated with filled

pauses such as a speaker talking at a rapid pace(Goldwater et al., 2010), using infrequent wordsor having a problem with word-finding (Oomen& Postma, 2001), and experiencing nervousness-distress interpreted as public-speaking anxiety(Gallego et al., 2021). For many individuals, itappears that even a few seconds of silence duringpublic speaking evoke negatively reinforced filledpauses.
The concerns about filled pause speechdisfluencies are reflected in a small but growingbody of behavior analysis research. This reviewdescribes intervention studies, reports commonand dissimilar methodological details, summa-rizes practice implications, and presents recom-mendations for further inquiry.

Research Review
The author conducted an online search of allarticles published in the Journal of AppliedBehavior Analysis from Volume 1, Issue1 (1968) through Volume 55, Issue 1 (2022)using the keywords “speech disfluencies, filledpauses, public speaking.” Inclusion criteria forthe review were studies that included (a) one ormore participants who (b) received formalizedtraining to improve public speaking (c) in thecontext of a single-case experimental design(SCED). The search produced seven studies(Table 1) that were published during the period2016 to 2022. All of the participants (N = 44)
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effects that were generally maintained post-
training and, in some cases, generalized to other
speech disfluencies and nontraining settings.
These results occurred with combined AT and
CRT as well as AT alone that was implemented
with video recordings and in vivo. There are
several interpretations of this research which
have practice implications and suggest future
areas of inquiry.

First, habit reversal was the only method of
training that received experimental evaluation.
The similarity between filled pauses during public
speaking and habit disorders such as motor and
vocal tics (Miltenberger et al., 1998) is one reason
habit reversal has been the dominant training
approach. Also, habit reversal trains speakers to
self-manage speech disfluencies which can pro-
mote generality and improve speaking long-term.
Additionally, the component analyses of habit
reversal demonstrated that training can be econo-
mized by implementing single components such
as response description (Ortiz et al., 2022) before
advancing to the full training package (Montes
et al., 2021). It remains to be seen whether train-
ing methods other than habit reversal are equally
or more effective. Therefore, two directions for
research would be to evaluate interventions that
are not comprised of habit reversal components
and to compare those interventions against differ-
ent habit reversal combinations.

It is notable that all of the participants were
college students. This population certainly can
benefit from training and evaluation outside of
simulated conditions such as oral presentations
during classes among peers and instructors
(Perrin et al., 2021), but this is not the only
population of interest. In addition to extending
habit reversal training to “older adults who
may have longer histories of practicing
disfluencies, junior high or high school students
with shorter learning histories, or individuals
with mild intellectual disabilities preparing for
job interviews” (Montes et al., 2019, p. 754),
the public speaking of behavior analysts should
be targeted in future research. This group must

acquire fluent public-speaking skills as a requi-
site professional competency (Friman, 2014)
that can be demonstrated during training,
supervisory, and consultation activities; class-
room instruction; seminars; and conference
presentations.

Although most studies found generalization of
training effects to novel settings with small audi-
ences present, there was limited evidence of con-
sistent transfer to nontargeted filled pauses
(Montes et al., 2019; Ortiz et al., 2022). Accord-
ingly, the implication for practice is that habit
reversal training be applied to all filled pause
speech disfluencies and perhaps to similarly inter-
fering behavior (e.g., hand gestures, averting eye-
contact with audience members, fidgeting with
objects). While acknowledging setting generaliza-
tion reported in the studies, additional research
needs to evaluate posttraining effectiveness when
individuals speak to larger audiences comprised of
more diverse listeners and in different public-
speaking venues (Montes et al., 2019; Pawlik &
Perrin, 2020; Spieler & Miltenberger, 2017).

Another research topic that Spieler and
Miltenberger (2017) posited is to identify the
behavioral mechanism responsible for AT and AT
combined with CRT in decreasing filled pause
speech disfluencies. For example, researchers in
these reviewed studies hypothesized that partici-
pants raising their hands as a form of response
detection may have served as a punisher and
viewing the same video and delivering the same
speech repeatedly was similar to overcorrection
(Montes et al., 2019, 2021; Ortiz et al., 2022).
Relative to habit reversal with CRT (Mancuso &
Miltenberger, 2016) and instructing participants,
“While speaking, if you feel yourself about to emit
a speech disfluency, stop talking and count to
three silently” (Perrin et al., 2021, p. 5), the func-
tion of engaging in a competing response is less
clear because these studies found that (a) AT pre-
ceding CRT can be effective, and (b) low-rate
filled pauses during speeches can occur with few
competing responses. Research direction con-
cerned with function could evaluate CRT as the
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Table 1

Reviewed Studies: Habit Reversal Trai
ning for Filled Pause Speech Disfluencies

Study
Participants

Dependent

Variables(s)

Experimental

Design Intervention
Results

Generalization

Measures Follow-Up Treatment Integrity
Social Validity

Mancuso &

Miltenberger

(2016)

Six (6) college

students

Filled pauses Non-concurrent

MBD across

participants

BHR: AT +

CRT

Baseline M = 7.4 per

minute; Training

M = 1.4 per

minute

Not evaluated
2-5 weeks post-

training

Not evaluated
Assessment of

speaking ability a
nd

treatment

acceptability

Montes et al.

(2019)

Four (4) college

students

Filled pauses;

spoken words

Non-concurrent

MBD across

participants

AT (video and

in vivo

training)

75% decrease in filled

pauses across

participants

Silent pauses
2 weeks post-

training

90% of sessions

(M = 97%)

Assessment of

speaking ability,

treatment

acceptability, and

audience ratings

Montes et al.

(2021)

Eight (8) college

students

Filled pauses Non-concurrent

MBD across

participants

AT (video and

in vivo

training)

Moderate to large

decrease in filled

pauses across

participants

Speeches with

audience

present

2 weeks-3 months

post-training

46% of sessions

(M = 99%)

Assessment of

speaking ability,

treatment

acceptability, and

audience ratings

Ortiz et al.

(2022)

Nine (9) college

students

Filled pauses;

spoken words

Non-concurrent

MBD across

participants

AT
75-89% decrease in

filled pauses across

participants

Speeches with

audience

present

2-5 weeks post-

training

34% of sessions

(M = 97.7-100%)

Assessment of

speaking ability,

treatment

acceptability, and

audience ratings

Pawlik & Perrin

(2020)

Four (4) college

students

Filled pauses;

silent pauses

Non-concurrent

MBD across

participants

BHR: AT +

CRT

87-100% decrease in

filed pauses across

participants

Speeches with

audience

present; class

presentation

5-21 days post-

training

25-33% of sessions

(M = 96.9%)

Assessment of

speaking ability

Perrin et al.

(2021)

Nine (9) college

students

Filled pauses Concurrent MBD

across

participants

BHR: AT +

CRT

Baseline

M = 1.9-11.5 per

minute; Training

M = .03-4.6 per

minute

Speeches with

audience

present

20-28 days post-

training

Not evaluated
Assessment of

speaking ability a
nd

treatment

acceptability

Spieler &

Miltenberger

(2017)

Four (4) college

students

Filled pauses Concurrent MBD

across

participants

AT
Baseline

M = 6.7-12.9 per

minute; Training

M = 1.6-2.2 per

minute

Speeches with

audience

present

Not reported
33% of sessions

(M = 100%)

Assessment of

speaking ability a
nd

treatment

acceptability

Note. BHR = brief habit revers
al, AT = awareness trainin

g, CPR = competing response t
raining, MBD = multiple baseline d

esign
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