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Oral communication is a fundamental soft skill, however critical for our personal and
professional development. Good speaking skills are not innate but can be acquired
through training (Morreale & Pearson, 2008), therefore justifying the implementation of
dedicated solutions within institutions and companies (Robles, 2012).

An increasing body of literature explores the potential of Virtual Reality (VR) as a
training tool for various skills (Jensen & Konradsen, 2018). Using this immersive and
interactive technology, users can evolve in a training environment specially tailored to
acquire the desired competences. As such, VR provides trainees with a customizable
and safe environment suited to their needs (Kaplan et al., 2021). The applicability of
VR to a wide range of public speaking tasks further enhances its added value. Potential
applications include training for job interviews (Stanica et al., 2018), presentations
(Valls-Ratés et al., 2022), and for specific occupations, such as teachers (Lugrin et al.,
2016) or entrepreneurs (Niebuhr & Tegtmeier, 2019).

Rehearsing a speech in front of an audience appears as beneficial, reducing speakers’
anxiety and improving their performance (Smith & Frymier, 2006). However,
opportunities to practice in front of a real audience are limited, whereas virtual
environments can be designed to contain responsive virtual avatars, powered by
Artificial Intelligence (Al), in front of which users can rehearse.

To our knowledge, few articles thoroughly assess the effectiveness of public speaking
training using VR, although promising results exist (Bachmann et al., 2023; Takac et
al., 2019; Valls-Ratés et al., 2023). This constitutes the overarching objective of this
research. However, to develop extensive and adaptative training environments (as
defined in Lugrin et al. (2016)), the presence of an Al-powered audience, responsive to
speakers’ performance, is valuable and constitutes a sub-goal of this research.
Acknowledging the inherent limitation in capturing the full complexity of human
behavior, Al will be employed to create interactive audiences, displaying specific
behaviors according to the speaker’s speech. The formulation of such virtual audience
models remains scarce in the literature. To fill the identified gaps, we will rely on use
cases, including VR training environments for entrepreneurs and teachers. These have
not been widely investigated in the literature, further reinforcing our contribution.
Objective KPIs reflecting the quality of the speaking task, whether general or task-
related, have been identified in various studies (Azais et al., 2015; Batrinca et al., 2013;
Chollet et al., 2016; Palmas et al., 2019; Strangert & Gustafson, 2008), and include both
verbal (i.e., hesitation rate, pauses, fundamental frequency) and nonverbal signals (i.e.,
stage usage, body language, visual connection with the audience). These indicators can
be used to detect anxiety as well (Monteiro et al., 2024; Woértwein et al., 2015).
Multimodal cues appear as best predictors of performance but can eventually be reduced
to acoustic information for the sake of simplicity (Chollet et al., 2016). The considered
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studies managed to approach correct evaluations, yet not reaching significant results. A
deep understanding of these indicators is then primordial to develop a suited model,
effectively reflecting the speakers’ performance. More specifically to our use case,
linguistic features reflecting persuasiveness and charisma are considered (Barkar ef al.,
2023; Valls-Ratés et al., 2023).

Once a performance assessment model has been established, it is worth considering
making the audience react accordingly. The presence of an interactive virtual audience
stimulates speaker’s improvements in terms of stage usage, pause filters and speech
intonation (Chollet et al., 2016). In addition, customized audience scenarios turn out to
be relevant for effective learning, keeping the audience challenging (Tudor ef al., 2013).
Within the audience, avatars could either react through their verbal or nonverbal
behavior. These signals constitute indirect feedback, subject to interpretation. This
subjective aspect has given rise to an increasing number of studies investigating the
perception of virtual audiences and avatars (Chollet & Scherer, 2017; Etienne et al.,
2023). Authors showed that specific parameters can effectively be detected by speakers,
such as audience’s valence and arousal (Glémarec et al., 2022; Kang et al., 2013), and
identified specific behaviors mainly interpreted as positive, negative, or neutral (Etienne
et al., 2023). Behavioral styles, depending on the mood and the personality of the
avatars, have also been successfully modelled (Kang et al., 2016). These studies have
implemented signals such as eye gaze, facial expressions, postures, body, and head
movements, reflecting realistic audience behaviors (Poeschl & Doering, 2012).
However, few models developing believable and challenging audiences, suited for
training, have been expressively formalized. In addition, the relationship between users’
perception and audience size, group dynamics, avatars gender, and realism constitutes a
grey area in the literature. It is worth mentioning that the feeling of presence (as defined
by Witmer & Singer (1998)), and especially co-presence, influences the intensity of
perceptions (Slater et al., 1999). Therefore, reaching high level of presence will be
targeted as well in the development of our use cases.

When used for public speaking training, VR was positively accepted by participants
(Monteiro et al., 2020; Palmas et al., 2019), and has shown great results regarding the
improvement of communication skills and reduction of anxiety (Reeves et al., 2022,
Schmid Mast et al., 2018). As previously mentioned, this research aims to assess the
effectiveness of VR training. We will use questionnaires, related to the feeling of
presence (Bouchard & Robillard, 2019; Witmer & Singer, 1998), cybersickness
(Kennedy et al., 1993), confidence and anxiety of the speaker (i.e., PRCS (McCroskey,
1970), SUDS (Wolpe, 1969)). They will be used to evaluate the effectiveness of VR
applications, and to discuss the quantitative results that will come out from our analysis,
relying on the evolution of the considered KPIs throughout the training process.
Preliminary results on the usefulness of VR environments for public speaking will be
presented. This work is part of an ongoing doctoral thesis and is included in a larger
project that encompasses several VR environments, dedicated to different professional
applications. Extensive work has then already been done in terms of development,
including the implementation of specific performance indicators. These environments,
developed by a lab attached to our university, are currently being validated.
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