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Public speaking is a fundamental task in many professional or personal situations.
At the same time, there is widespread fear of it, and it takes practice to presentwell.
Previous studies suggest that Virtual Reality Public Speaking Training (VRPST)
offers a promising opportunity for this. However, studies evaluating objective and
subjective indicators are lacking so far, and valid control conditions are missing in
previous studies. We aimed to overcome these drawbacks. In our experiment,
participants (N = 42) had the task of presenting a card game to a four-person
audience using five provided PowerPoint slides within a time limit of 5 minutes.
They prepared either using VRPST or using common self-directed preparation
(control condition), being randomly assigned to a condition. Both groups were
instructed to prepare for the task at home and given 30 min to learn the rules of
the game and present them using the slides. The control group was given an
additional 30 min to prepare individually for the presentation task at home. The
experimental group received an additional 30-min VRPST session. This training
session was done without specific feedback and the presentation was repeated
three times. The quality of the rule explanation, the audience-assessed
presentation quality, and the subjects’ self-assessed presentation quality were
measured. Our results indicate that the VRPST is effective. Subjects who
completed the VRPST did a better job of explaining the rules and were better
rated by the audience. In addition, the experimental subjects also tended to rate
their presentation better in the VRPST condition. Further analyses of those
participants who completed the VRPST show high technology acceptance. Our
results show the VR training had a significant performance-enhancing effect and
that participants would use the VRPST if it were available to them. It seems that
practicing a presentation in VR is useful and even better than a conventional
preparation.
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1 Introduction

Presenting and speaking in front of an audience is a common and frequent task in
various professional, educational, and personal contexts (Dunbar et al., 2006; Pathak and Le
vasan, 2015). Thus, speaking in front of others is a basic skill: Students present their work in
courses in front of fellow students, lecturers in front of students, teachers in front of pupils,
or—e.g., in the context of a parents’ evening or an information event—in front of parents or
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other teachers. It is also common to have to present ideas to
colleagues in a meeting, pitch projects to potential clients, or give
a speech at a family gathering or a wedding.

However, for quite a few individuals, this activity poses a
significant challenge that can even lead to public speaking
anxiety. Fear of public speaking is widespread, with a
prevalence of about 20 percent, which means that public
speaking is the most frequent social anxiety (e.g., Furmark
et al., 1999; Ruscio et al., 2008). But even for individuals who
are not afraid of public speaking, performing confidently and
competently in front of an audience can be challenging and
requires practice. Various methods can be helpful to prepare
and practice for public speaking (for an overview see Allen
et al., 1989). One such approach, referred to as in sensu—also
referred to as imaginal exposure (for an overview, see James, 1986)
is to imagine the presentation situation and the audience in one’s
mind and to rehearse it alone. Alternatively, exposure,
i.e., practicing in front of a real audience (in vivo) may prove
beneficial (e.g., Overholser, 2002). According to Overholser,
controlled exposure allows individuals to experience public
performance despite anxiety or discomfort. While in sensu
training is not as effective as training in vivo (Wolpe, 1968;
Hamm, 2009), training with a real audience has some
drawbacks: It requires coordination of venues and appropriate
audiences. Thus, the physical presence of a real audience is time-
consuming and costly. It is not always possible to recruit people
willing to listen to a presentation for practice purposes. Virtual
reality public speaking training (VRPST) offers a potential solution
by providing training in a virtual environment in front of a
simulated audience that is permanently available (Anderson
et al., 2005; Wallach et al., 2009). This has the advantage of
training in front of an audience, except that this audience is
virtual. In a systematic review, Wechsler et al. (2019) conclude
that in vivo and virtual reality therapy achieve comparable effects
in exposure therapies to reduce social phobias.

There are good reasons to use virtual reality training. Virtual
reality (VR) can be defined as a computer-generated, simulated
environment that visually mimics complex physical spaces in
which users can immerse themselves in (e.g., Bainbridge, 2007;
Schroeder, 2008). Such an environment surrounds a person who
perceives himself as surrounded by, included in, and interacting
with an environment that provides a continuous stream of stimuli
(Blascovich et al., 2002). Virtual reality (VR) simulations offer an
ecologically valid or realistic option for training (Schmid Mast
et al., 2018). VR enables users to immerse themselves in a mediated
world and experience it as if it were real (cf. Dobricki et al., 2021;
Weber et al., 2021). Thus, speaking in front of a virtual audience
may provide an experience that is close to or even like standing in
front of a real audience. This makes VR closer to an in vivo than an
in sensu training. Behavior in VR thus feels realistic (Blascovich
et al., 2022) and VR provides users the possibility to practice
repeatedly in a safe environment without facing negative
consequences (e.g., Gasteiger et al., 2022). This in turn can
increase self-esteem and self-efficacy (see Lee et al., 2021).
Virtual human training programs provide the opportunity to
experience difficult situations without supervision in a
controlled environment, as they simulate differentiated
interpersonal situations, thus allowing users to acquire new

skills and apply them in real-life situations (Palmas et al.,
2019). Research has indeed shown that individuals display
similar patterns of behavior in virtual reality as they do in
real-world situations, as evidenced by Bombari et al. (2015) or
Weber et al. (2021). Slater et al. (2006a) further demonstrated
that VR exhibits physiological responses comparable to a real-life
situation. Therefore, we have chosen to employ virtual reality
technology to train individuals in public speaking by using a
virtual environment to recreate real speeches.

In our study, we aim to examine Virtual Reality Public Speaking
Training (VRPST). This is a VR-based training application that
allows users to give a speech in front of a virtual audience and
rehearse it that way. There are various types of VRPST targeting
different user groups. For instance, there are VRPST programs
tailored to specific age groups, such as children (Sülter et al.,
2022), high-school students (Valls-Ratés et al., 2022), or adults.
Additionally, VRPST programs differ in terms of their intended
objectives, tasks (e.g., presentation, lecture, explanation), and
environments (e.g., boardrooms, large auditoriums, and
classrooms; see (Takac et al., 2019). Furthermore, the size of the
audience and their accompanying behaviors can be manipulated in
VRPST programs (Pertaub et al., 2002).

Several studies have empirically examined VRPST (Poeschl,
2017; Palmas et al., 2019; Boetje and Ginkel, 2021; Valls-Ratés
et al., 2022). The results are promising, as previous research
suggests that VRPSTs are effective, at least under certain
circumstances. In their review, Daniels et al. (2020) state that
13 out of 14 existing studies report positive outcomes. They
conclude that VR is an effective training tool that is portable,
cost-efficient, and convenient to use anywhere at any time.
Furthermore, they point to the ability of VR to induce real-life
emotions through immersion which contributes to the enhancement
of public speaking skills. Thereby, various positive outcomes have
been observed in previous studies: For example, Yadav et al. (2022)
found presentation exercises in front of a virtual audience led to both
higher self-reported confidence and deeper physiological arousal
before public appearances. Furthermore, it has been shown that
VRPST can reduce public speaking anxiety (Takac et al., 2019; Boetje
and Ginkel, 2021; Sülter et al., 2022) and it enhances presentation
skills (e.g., nonverbal behavior) (Takac et al., 2019; Boetje and
Ginkel, 2021; Sülter et al., 2022).

It could be shown that VR training works especially when it
includes computer-assisted feedback (Van Ginkel et al., 2020) and
that VRPST can promote motivation (Buttussi and Chittaro, 2018)
or self-efficacy (Zhou et al., 2021). Slater et al. (2006b) were able to
show that speaking in front of a virtual audience caused significantly
more anxiety in people with a related phobia than speaking in an
empty room. This in turn shows that the situation is experienced as
if the audience were real. Lucas et al. (2014) even suggested that
VRPST is better than in vivo exposure for individuals with social
phobia because a virtual audience is an ecologically valid situation,
but one that eliminates appraisal anxiety. Palmas et al. (2021) point
out, however, that technology acceptance is a relevant precondition
for VRPST to work. Additionally, after VRPST participants rate
their public speaking performance as being better. Furthermore,
Boetje and Ginkel (2021) suggest that several trainings should be
conducted. In our study, participants completed three training runs
in a row in a single training session.
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Taken together, the previous studies suggest that VR-based
training has various positive effects such as enhanced
presentation skills, reduced public speaking anxiety, higher
motivation, higher self-confidence, and lower arousal. However,
these studies lack a control group to compare VR with other
types of training. Furthermore, individual aspects have been
examined so far (e.g., self-report or performance only), but a
comprehensive measurement with subjective and objective
indices has not been applied.

1.1 Aim of the current study

As described above, the existing research on VRPST is
promising. However, we contend that there is a lack of
studies that combine the assessment of various indicators of
performance quality (content as well as presentation skills),
subjective data such as the presenter’s perceived confidence,
as well as acceptance of VR as a training option. Moreover, to our
knowledge, there are only a few studies in which VR training is
followed by a real presentation in front of a real audience.
Accordingly, our goal was to create such an ecologically valid
scenario. In addition, we aimed to create a valid control
condition. In previous studies, there was either no control
condition at all (e.g., Wortwein et al., 2015; Poeschl, 2017;
Daniels, 2021), or the control consisted of training in front of
an audience but using a desktop application instead of VR
(e.g., Zhou et al., 2021). We chose to compare VR training to
the most common setting (see Joughin, 2007) a self-directed
preparation of a presentation. To our knowledge, such a
comparison condition has never been used before.

Thus, our study aims to achieve three objectives: First, we will
investigate the mechanism behind VRPST by measuring presentation
performance comprehensively with both, “soft factors” (i.e., perceived
presentation skills) and “hard facts” (i.e., quality of the rules
explanation). Second, to ensure high external validity, we will
compare VRPST with a common preparation for a presentation.
Third, we will examine the participants’ acceptance of VRPST to
determine their willingness to use the technology in the future, based
on the Technology AcceptanceModel of Davis (1989). The model has
been widely used in various technological innovations over the last
30 years and measures behavioral intention, i.e., whether individuals
would use the technology if it were available to them. This behavioral
intention is influenced by perceived ease of use and perceived
usefulness.

Our research question is the following: Does VRPST lead to a
(objectively and subjectively) better performance compared to
common self-directed preparation? Existing literature suggests
that VR offers an excellent way to prepare for a presentation
Accordingly, most findings reveal positive effects (cf. Daniels
et al., 2020). We thus expect that VRPST will be more effective
compared to the control condition (common self-directed
preparation) in terms of rules explanation (Hypothesis 1) as well
as in terms of perceived presentation skills (Hypothesis 2).
Furthermore, we expect that the participants in the VR condition
rate their performance as being better than those in the control
condition (Hypothesis 3). In addition, we expect high technology
acceptance ratings for our VRPST.

2 Materials and methods

2.1 Participants

A total of 44 participants took part in the study, of whom
42 completed the entire study (age: M = 22.90, SD = 6.10). Twenty-
six participants were women, 15 were men, and 1 person identified
himself as “other”. Most participants (97%) were students and
received course credit in exchange for their participation. The
remaining participants did not receive any compensation.
Participants were treated following the Code of Ethics of the
World Medical Association (Association, 1964) (Declaration of
Helsinki), and the study was approved by the local Ethics
Committee.

2.2 Design and procedure

The present study employed a between-subject design in which
the mode of preparation for a presentation was manipulated. The
independent variable mode of preparation had two levels. Thus,
there were two conditions: Participants prepared themselves for a
presentation either with a VRPST (experimental group, n = 20) or by
common self-directed means (control group, n = 22). Participants
were randomly assigned to one of the two groups upon recruitment
(see Figure 1).

After signing up for the experiment, they initially completed a
sociodemographic questionnaire and an informed consent form. All
participants were then given written instructions that they would
give a presentation explaining the rules of a card game called Joomo
(Palm and Zach, 2022) using five PowerPoint (Figure 2) slides
within a time limit of 5 minutes. Both groups were further
instructed to prepare for the task at home and were given 30 min
to learn the rules of the game and present them using the slides. The
experimental group received an additional 30-min VRPST session
(see Figures 3, 4) without specific feedback and completed an
acceptance questionnaire afterward. The control group was given
another 30 min to prepare for the presentation task individually at
home. Both groups then delivered their presentations in front of a
live audience consisting of four people (Figure 5) and completed
questionnaires before and after the presentations concerning their
sense of preparation and the subjective quality of their performance.
Furthermore, the members of the audience rated the presentations
in terms of the perceived presentation skills, and the rules
explanation was captured. After the study, all participants
received a debriefing about the aim of the study as well as the
study design.

2.3 Materials

2.3.1 Measurement instruments
We administered all questionnaires using Unipark (Tivian XI

GmbH, 2021).
Rules explanation. The task of the participants was to provide an

explanation of the Joomo (Palm and Zach, 2022) card game (see
2.4.2 below) in a short presentation. To evaluate their objective
performance in this task, we developed a set of five items. These
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FIGURE 1
The procedure of the study.

FIGURE 2
Real PowerPoint presentations. Slide 1 of the presentation.
Reproduced with permission.

FIGURE 3
PowerPoint presentation (slides) in the VRPST. Reproduced with
permission.

FIGURE 4
Virtual audience in the VRPST. Created with Unity Editor ® . Unity
is a trademark or registered trademark of Unity Technologies.

FIGURE 5
Real audience.
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