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ABSTRACT

The primary goal of this research program was to investigate the effectiveness of virtual real-
ity therapy (VRT) in reducing public speaking anxiety of university students. The prevalence
and impact of public speaking anxiety as a type of Social Phobia are discussed. Studies of
VRT as an emerging treatment for psychological problems are reviewed. In the present study,
eight students completed VRT individual treatment and post-testing, and six students in a
Wait-List control group completed post-testing. Assessment measures included four self-
report inventories, self-report of Subjective Units of Discomfort during exposure to VRT and
physiological measurements of heart rate during speaking tasks. Four weekly individual ex-
posure treatment sessions of approximately 15 min each were conducted by the author serv-
ing as therapist. Results on self-report and physiological measures appear to indicate that
four virtual reality treatment sessions were effective in reducing public speaking anxiety in
university students, corroborating earlier studies of VRT’s effectiveness as a psychotherapeu-
tic modality. Future research directions are discussed, primarily the need for research on
younger populations, to assess the effectiveness of VRT for earlier intervention with public
speaking anxiety.
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INTRODUCTION

ACCORDING TO THE Diagnostic and Statistical
Manual of Mental Disorders, 4th ed., “The

essential feature of Social Phobia is a marked
and persistent fear of social or performance
situations in which embarrassment may occur
. . . Exposure to social or performance situa-
tions almost invariably provokes an immedi-
ate anxiety response.”1 “In the general
population, most individuals with Social Pho-
bia fear public speaking . . .”2 Antony, in dis-
cussing social phobias that meet DSM-III-R
diagnostic criteria, reports that, “Social phobia
affects up to 13% of individuals at some time

in their lives . . . tends to begin in middle to
late teenage years . . . is often associated with
moderate to severe functional impairment in
the ares of education, employment, family
relations, romantic relationships, friendships
and other interests.”3

Persons with public speaking anxiety, as
with other types of social phobia, often avoid
anxiety-producing social or performance situ-
ations, but when unavoidable, these situations
are endured with feeling of intense anxiety
and distress. Also, anticipatory anxiety fre-
quently occurs as an individual imagines the
situation in advance of the actual experience
(e.g., worrying each day about a presentation
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to be given in a class several weeks in the fu-
ture). Although individuals with these types of
anxious responses often recognize that their
fear is excessive and/or unreasonable, they are
unable, without assistance, to change their re-
sponses in these situations.

Individuals with public speaking anxiety
most often experience a variety of symptoms
in a public speaking situation, including palpi-
tations, sweating, gastrointestinal discomfort,
diarrhea, muscle tension, and confusion.
These individuals may underachieve at work
or at school because of anxiety and often avoid
speaking in classroom situations. In more se-
vere cases, they may drop out of school rather
than face a feared situation, such as a class
with mandated oral reports that constitute a
significant proportion of the final course
grade.

Burnley et al. report that, “Approximately
85 percent of the general population report ex-
periencing some level of anxiety about speak-
ing in public . . .”4 Rossi and Seiler indicate
that, “Public speaking or stage fright has been
investigated and studied since the mid-1930’s.
It wasn’t until 1973 when the Bruskin Report5

was released, indicating that the number one
fear of American people was speaking in pub-
lic, that researchers and scholars realized how
pervasive and powerful was the fear of speak-
ing in public in our society.”6

Virtual reality therapy (VRT) is an emerging
treatment modality for anxiety reduction. Lam-
son7 defines virtual therapy as the treatment of
phobias and other psychiatric conditions by
immersion into computer-generated virtual re-
ality treatment environments. Rothbaum et
al.8 report the effectiveness of virtual reality
graded exposure in reducing acrophobia in col-
lege students. The treatment group, comprised
of 12 students, reported significant improve-
ment from pretreatment levels on measures of
anxiety, avoidance, and distress related to ex-
posure to heights at 6 weeks post-treatment.
The no-treatment group was unchanged. Lam-
son9 reports a study of acrophobia using a
single-session of VRT that consisted of a 50-
min session, with two follow-up 30-min ses-
sions. In this study, subjects’ heart rates and
blood pressures decreased with time and ex-
posure to a computer-generated virtual envi-

ronment with heights. Further, over 90% of the
participants in this study reported reaching
their self-assigned height goals and the 
researcher’s assigned goal of ascending 15 
stories in a glass- enclosed elevator.

Fear of flying has been successfully treated
using VRT by Rothbaum et al.,10 North et al.,11

and Wiederhold et al.12 North et al.13 investi-
gated the efficacy of VRT in the treatment of
fear of public speaking. Sixteen subjects were
assigned to two treatment conditions, a VRT
group (n = 8) and a comparison group (n = 8).
The VRT group was exposed to the virtual re-
ality public speaking scene, while the compar-
ison group was exposed to a trivial virtual
reality scene, guided by experimenters to man-
age their phobia either by visualization tech-
niques or self-exposure to the situations they
feared. Groups were conducted over a 5-week
period. Two self-report measures and heart
rate were used to monitor treatment effects.
Results indicated that the VRT group showed
significant improvement after 5 weeks of treat-
ment on all measures. The comparison group
did not show any significant changes. The au-
thors concluded that VRT was successful in re-
ducing the fear of public speaking.

North and Rives14 report successful treat-
ment of two subjects after five weekly sessions
of VRT for public speaking anxiety.

Wiederhold and Weiderhold15 made a pre-
liminary report of a small study at Clark Uni-
versity using virtual reality to treat subjects
with a fear of speaking. In the study, subjects
were placed in front of a virtual audience and
experienced many of the same symptoms re-
ported by subjects when in front of a real audi-
ence, such as dry mouth, increased heart rate,
and sweaty palms. Researchers used a Subjec-
tive Units of Discomfort Scale and an Attitude
Toward Public Speaking questionnaire to assess
anxiety. Results indicated that self-reported
anxiety decreased after the VRT treatment.

MATERIALS AND METHODS

Students in introductory public speaking
classes at a large state university were sur-
veyed using the Personal Report of Confi-
dence as a Speaker (PRCS) inventory.16 Those
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students who volunteered to participate in the
study and whose PRCS scores were greater
than 16 were randomly assigned to either the
VRT group or to a Wait-List (WL) control
group. Counselors in the university’s counsel-
ing service office also referred students for
treatment. Four students, those with PRCS
scores greater than 16, participated. All re-
ferred students were assigned to the WL
group. Ten students were assigned to the treat-
ment group, and eight students completed
VRT individual treatment. Two students as-
signed to the VRT group completed pre-
testing, but did not return to participate in
treatment or post-testing. Six students as-
signed to the WL group completed both pre-
testing and post-testing, and one student
assigned to the WL group did not return fol-
lowing pre-testing. Complete data is not avail-
able for one student in the WL group who did
not complete voice tasks in post-testing to ob-
tain heart rate measurements.

Initial interview

Prior to beginning the VRT or WL group, an
initial interview was conducted to determine
the appropriateness of treatment for each stu-
dent. The Beck Inventory17 was used to elimi-
nate students with depression, who were
given alternate treatment. Students with se-
vere motion sickness or seizure disorder were
eliminated. A signed informed consent was
obtained. In addition to the PRCS, pre-testing
consisted of these self-report instruments: 
Self-Evaluation Questionaire, STAI Form X-1
(STAI);18 Liebowitz Social Anxiety Scale
(LSAS),19 and Attitudes Towards Public Speak-
ing Questionaire (ATPS).13 In addition, a two-
part voice test sample recording, in which
subjects were asked an open-ended question
and asked to read a paragraph, was adminis-
tered. Physiological measures of heart rate
during the voice sample and resting heart rate
during a brief relaxation exercise were taken
using a pulse oximeter, and heart rate was
measured throughout treatment. Two compar-
isons utilizing heart rate measures were ana-
lyzed. The first compared heart rate during
pre-testing speaking tasks and heart rate dur-
ing post-testing speaking tasks for subjects in

both VRT and WL groups. The second analysis
compared heart rate over the trough (resting
heart rate) of VRT subjects at the end of the
2nd session compared to the end of the 4th ses-
sion. Subjective Units of Distress Scale (SUDS)
ratings (0–100) were taken before, during, and
at the end of each session. A comparison of
SUDS ratings at the end of the 2nd and 4th ses-
sions were analyzed. A separate analysis of the
five items comprising factor 2 of the Liebowitz
Social Anxiety Scale, Public Speaking,21 was
conducted.

Treatment

Following the initial interview, including
pre-testing, students in the VRT group re-
ceived four sessions of individual treatment,
using software of an auditorium scene (devel-
oped by the third author and Dennis Becker,
Ph.D. of the Speech Improvement Company,
Brookline, MA) and a head-mounted display
with head-tracker (Virtual–I/0). Each session
of exposure was 12–15 min. The therapist for
all students in VRT treatment was the first au-
thor, a clinical psychologist with over 20 years
of experience in conducting psychotherapy
with students for public-speaking anxiety.

Session 1. Each student was acclimated to
the virtual reality equipment. A headgear was
fitted to the head while the student stood at a
podium with a microphone. The pulse oxime-
ter was taped to a finger. In a darkened room,
the student viewed the empty auditorium
scene and experienced looking around the vir-
tual auditorium for approximately 15 min.
With the empty auditorium scenario on the
computer screen, the student was asked to talk
about his or her anxiety when giving speeches.
After the headgear was removed, an assign-
ment to prepare a 2-min speech for the session
in 2 weeks was made.

Session 2. Heart rate and SUDS ratings
were noted prior, during, and after the client
says the Pledge of Allegiance while standing at
the podium with a live microphone. (The ther-
apist assisted with the pledge for some sub-
jects less familiar with it.) The therapist
manipulated the scenario by gradually filling
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the auditorium with people and used ap-
plause to encourage the subject. The pledge
was repeated a second time, with applause
used at the end of the recitation.

Session 3. Heart rate and SUDS ratings
were noted prior, during, and after client reads
a 2-min speech with a small light on the clip-
board. Prior to the speech, the therapist gradu-
ally filled the room with audience. Other
manipulations include members of the audi-
ence speaking to each other (i.e., not paying 
attention to the speaker); members of the audi-
ence laughing; members continuously asking
the speaker to speak louder; and audience 
applause, consistently used at the end of the
speech. The speech was repeated, and the 
student was reminded to look up to see the 
audience as needed.

Session 4. The student gave the same brief
speech or a different speech while heart rate and
SUDS levels were monitored. Manipulations
were made as in session 3. Immediately follow-
ing this session, post-testing was conducted
using the same measures as in pre-testing.

Wait-list

The WL group had pre-testing and post-
testing 4 weeks later, with no intervention.
Two subjects were participating in a speech
class in which they were giving and listening
to speeches. Two subjects had already com-
pleted a public speaking class, and two others
had not yet enrolled in a public speaking class.

RESULTS

On the paired samples test comparing the
pre-testing and post-testing of the VRT group,
there were significant differences on the PRCS
(p < 0.000), on the ATPS (p < 0.05), on the heart
rate during speaking tasks (p < 0.01), and on
the heart rate over the trough (resting heart
rate) at the end of the 2nd session compared to
the heart rate over the trough at the end on the
4th session (p < 0.001). On the LSAS, results
approached significance (p < 0.054). There
were no significant differences on the STAI, on
the SUDS ratings at the end of the 2nd session
compared to the end of the 4th session, nor on
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TABLE 1. VRT PRE-TREATMENT AND POST-TREATMENT SCORES

Standard Standard
Mean n deviation error mean

PRCS Pre-test 22.63 8 4.66 1.65
PRCS Post-test 12.63 8 4.96 1.75
STAI Pre-test 40.25 8 10.59 3.75
STAI Post-test 34.75 8 8.21 2.90
LSAS Pre-test 52.25 8 18.61 6.58
LSAS Post-test 37.75 8 23.29 8.23
ATPS Pre-test 31.88 8 7.61 2.69
ATPS Post-test 17.13 8 9.99 3.53
Voice HR Pre-test 88.00 8 10.94 3.87
Voice HR Post-test 76.50 8 6.05 2.14
HR over trough, 2nd session 21.50 8 11.30 4.00
HR over trough, 4th session 9.63 8 7.50 2.65
SUDS 2nd session 30.00 8 17.53 6.20
SUDS 4th session 26.25 8 16.85 5.96
LSAS Pre-Fear 7.00 8 3.66 1.30
LSAS Post-Fear 6.00 8 3.78 1.34
LSAS Pre-Avoid 6.38 8 3.50 1.24
LSAS Post-Avoid 4.50 8 2.98 1.05

PRCS, Personal Report of Confidence as a Speaker; STAI; State-Trait Anxiety
Inventory–State; LSAS, Liebowitz Social Anxiety Scale; Voice HR, heart rate during
speaking tasks; HR over trough, heart rate compared to resting heart rate; SUDS, Subjec-
tive Units of Discomfort Scale.



analyses of the five LSAS items related to pub-
lic speaking fear and avoidance.

On the paired samples test comparing the
Wait-List group on pre-testing and post-testing
measures, there was a significant difference on
the ATPS (p < 0.05) and no differences on others
measures.

On data analysis of the independent sam-
ples test comparing VRT and WL groups at
post-testing, equal variances are not assumed

because of the uneven and small sample size.
Results indicate significant differences on the
PRCS (p < 0.01). Results approach significance
on the ATPS (p < 0.056), on the heart rate dur-
ing speaking tasks (p < 0.093), and on the
avoidance items of the LSAS specifically per-
taining to public speaking (p < 0.060).

Data that approach significance are in-
cluded, to show the trends, as a larger sample
size in subsequent studies would most likely
result in significant differences at greater sta-
tistical levels. There were no significant differ-
ences on other measures.

DISCUSSION

University students recruited from intro-
ductory public speaking classes to participate
in a treatment program investigating the effec-
tiveness of VRT appear to have benefitted
from the brief treatment. Results of four 12–15-
min sessions of VRT appear to have helped
students reduce anxiety and avoidance of pub-
lic speaking, as measured by self-report inven-
tories and physiological measurement of heart
rate.
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TABLE 2. VRT PAIRED SAMPLES TEST (N = 8)

Standard Standard Significance
Mean deviation error mean t df (two-tailed)

PRCS Pre-test– 10.00 4.41 1.56 6.417 7 0.000d

PRCS Post-test
STAI Pre-test– 5.50 10.54 3.73 1.476 7 0.184

STAI Post-test
LSAS Pre-test– 14.50 17.75 6.28 2.310 7 0.054e

LSAS Post-test
ATPS Pre-test– 14.75 13.23 4.68 3.153 7 0.016a

ATPS Post-test
Voice HR Pre-test– 11.50 8.86 3.13 3.670 7 0.008b

Voice HR Post-test
HR over trough, 2nd

Session–HR over 11.88 5.96 2.11 5.633 7 0.001c

trough, 4th session
SUDS 2nd session– 3.75 10.94 3.87 0.970 7 0.365

SUDS 4th session
LSAS Pre-Fear– 1.00 4.14 1.46 0.683 7 0.516

LSAS Post-Fear
LSAS Pre-Avoid– 1.88 3.48 1.23 1.523 7 0.172

LSAS Post-Avoid

ap < 0.05.
bp < 0.01.
cp < 0.001.
dp < .000.
ep < 0.10.

TABLE 3. WAIT LIST PRE-TREATMENT
AND POST-TREATMENT SCORES

Standard Standard
Mean n deviation error mean

PRCS Pre-test 24.33 6 3.93 1.61
PRCS Post-test 22.83 6 6.37 2.60
STAI Pre-test 45.17 6 6.31 2.57
STAI Post-test 42.50 6 9.85 4.02
LSAS Pre-test 61.17 6 20.36 8.31
LSAS Post-test 57.67 6 28.24 11.53
ATPS Pre-test 39.00 6 13.24 5.40
ATPS Post-test 31.17 6 14.96 6.11
Voice HR Pre-test 91.80 5 14.91 6.67
Voice HR Post-test 86.80 5 10.38 4.64
LSAS Pre-Fear 9.67 6 3.20 1.31
LSAS Post-Fear 9.33 6 3.83 1.56
LSAS Pre-Avoid 9.33 6 3.08 1.26
LSAS Post-Avoid 8.83 6 4.17 1.70



Students in the WL group showed signifi-
cant pre-testing and post-testing differences
on one measure, the ATPS. However, VRT stu-
dents showed greater improvement on the
other self-report measures and on physiologi-
cal measures than those who did not receive
VRT.

From an analysis of the LSAS on five items
pertaining to public speaking anxiety, it ap-
pears that avoidance changed to a greater ex-
tent than fear of public speaking. Ten of the
students were participating in speech classes,
and VRT students were practicing giving

speeches to virtual audiences during treat-
ment. These subjects were not engaged in
avoidance during the 4-week time of treat-
ment or waiting for treatment. Perhaps they
were helped to overcome the tendency to
avoid, which is a typical behavior pattern
of those with anxiety problems. Future re-
searchers may wish to study subjects who are
avoiding speaking in classes or social situa-
tions to evaluate whether VRT would assist
them to increase public speaking behavior.

Students appeared to be comfortable using
computer technology to address their fear of
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TABLE 4. WAIT-LIST PAIRED SAMPLES TEST (N = 6)

Standard Standard Significance
Mean deviation error mean t df (two-tailed)

PRCS Pre-test– 1.50 2.74 1.12 1.342 5 0.237
PRCS Post-test

STAI Pre-test– 2.67 6.89 2.81 0.948 5 0.387
STAI Post-test

LSAS Pre-test– 3.50 13.17 5.38 0.651 5 0.544
LSAS Post-test

ATPS Pre-test– 7.83 7.25 2.96 2.646 5 0.046a

ATPS Post-test
Voice HR Pre-test– 5.00 4.74 2.12 2.357 4 0.078
Voice HR Post-test
LSAS Pre-Fear– 0.33 3.14 1.28 0.260 5 0.805

LSAS Post-Fear
LSAS Pre-Avoid– 0.50 4.23 1.73 0.289 5 0.784
LSAS Post-Avoid

ap < 0.05.

TABLE 5. INDEPENDENT SAMPLES TEST, VRT (N = 8), AND WAIT LIST (N = 6)

t-test for equality of means

Mean Significance
t df difference (two-tailed)

PRCS Pre-test 20.743 11.759 21.71 0.472
PRCS Post-test 23.256 9.214 210.21 0.010a

STAI Pre-test 21.082 11.564 24.92 0.301
STAI Post-test 21.562 9.684 27.75 0.150
LSAS Pre-test 20.841 10.330 28.92 0.419
LSAS Post-test 21.406 9.616 219.92 0.191
ATPS Pre-test 21.180 7.456 27.13 0.274
ATPS Post-test 21.990 8.247 214.04 0.081b

Voice HR Pre-test 20.493 6.712 23.80 0.638
Voice HR Post-test 22.016 5.731 210.30 0.093b

LSAS Pre-Fear 21.448 11.628 22.67 0.174
LSAS Post-Fear 21.621 10.841 23.33 0.134
LSAS Pre-Avoid 21.677 11.609 22.96 0.120
LSAS Post-Avoid 22.166 8.652 24.33 0.060b

ap < 0.01.
bp < 0.10.



public speaking. All students who began VRT
completed the four sessions and post-testing.
The brevity of the time commitment for this
program could also be an important factor in
students’ compliance with treatment.

It may be that students in VRT did not im-
prove on SUDS ratings to a significant degree
because the tasks of the 2nd session were less
demanding than those of the 4th session, that
is, reciting the Pledge of Allegiance compared
to giving an actual speech. The mean scores at
the completion of treatment for students in
VRT treatment were less than at the end of the
2nd session, although not significantly so.
They were able to maintain a level of comfort
similar to their reported feelings in less de-
manding tasks.

At the end of post-testing, they were asked if
they wished to comment on the VRT. Among
their comments are as follows: “At first I did
not understand about it, but doing the speech
today, a speech I haven’t given yet, helped to
know what I have to do for tomorrow.” “Help-
ful. Taken away some anxiety. At least now I
don’t dread it like I used to.” “Practice was
key. It helped me a lot. Not sure at first if it
would simulate a real audience. I was sur-
prised I got the same kind of anxiety, just not
as much.” “It was helpful. Gives you a better
perception of how good speech will go. Doing
it over and over limits the anxiety.” “Good
practice. Good outlet for additional practice.”

Results of this study lend support for using
VRT to help persons overcome fear of public
speaking. Additional research appears war-
ranted which may address the use brief VRT
on younger populations of students to assess
the effectiveness of treatment in earlier inter-
vention to help students overcome fear of pub-
lic speaking.
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