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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 present well. 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 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.
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 Acceptance Model 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).
[image: Figure 1]FIGURE 1 | The procedure of the study.
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.
[image: Figure 2]FIGURE 2 | Real PowerPoint presentations. Slide 1 of the presentation. Reproduced with permission.
[image: Figure 3]FIGURE 3 | PowerPoint presentation (slides) in the VRPST. Reproduced with permission.
[image: Figure 4]FIGURE 4 | Virtual audience in the VRPST. Created with Unity Editor®. Unity is a trademark or registered trademark of Unity Technologies.
[image: Figure 5]FIGURE 5 | Real audience.
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 items were referred to as “hard facts” as they refer to the rules of the game, which are crucial to playing Joomo. Participants were required to recall and present these rules accurately. For instance, one of these items involved the participant explaining the rationale behind the different colors of the cards. If the participant was able to satisfactorily explain this aspect, he or she was awarded one point. Similarly, an additional point was awarded for explaining the function of a particular special card. There were five items in total, as such the maximum possible score was five points.
Perceived presentation skills. The persons who constituted the audience simultaneously judged the presentations given. There was always a group of 4 people (at least one female) present during the presentations. Some of the raters were present in the VRPST of certain participants. Thus, they were not blind to the experimental condition and their ratings were excluded from the analysis for the participants they supervised during the VRPST. Therefore, 14 participants in the experimental group had 3 valid ratings each while the remaining 6 had 4 valid ratings each, and the participants from the control group all had 4 valid ratings each.
The raters rated four criteria (structure of presentation, fluency of speech, body posture of the presenting person, and voice quality, α = .75) as well as the perceived nervousness on a 5-point Likert scale (e.g., “Rate the presentation based on the fluency of speech.“, 1 = “bad”, 5 = “good”). The items were developed and used in a previous study and were thereby found to be a valid measure (Latu et al., 2013). Furthermore, the overall quality of the presentation was evaluated on a 6-point Likert scale analogous to the Swiss grading system from 1 (“miserable”) to 6 (“perfect”). Raters discussed before the presentations, to have the same understanding of the items. High interrater reliability resulted: Intraclass correlation (ICC) was .885 with a 95% confidence interval ranging from .814 to .933.
Self-evaluated presentation skills. The subjects evaluated their performance directly after the presentation. In line with (Latu et al., 2013), the same items were used as for the perceived presentation skills. Thus, they rated the structure of the presentation, the fluency of their speech, their body posture, and their voice quality on a 5-point Likert scale, and the overall quality of the presentation on a 6-point Likert scale. Reliability was acceptable with Cronbach’s’ alpha α = .69.
Duration of the speeches. The experimenter kept track of the duration of the participants’ presentations with a timer, starting with the first word spoken until the last word of the presentation. The length was measured in seconds. The task was not to exceed the given 5 minutes.
Knowledge of the game Joomo and card game experience. With two items, we also controlled if the participants had already known the game before taking part in the study and how often they played card-/board-games. The item to game knowledge they rated with “No”, “I’d heard of it”, and “I’d played it”, and of playing they rated on a 6-point Likert scale from 1 (“Never”) to 6 (“Often”).
Mode of preparation. The participants also reported how they prepared for the presentation other than with VRPST. We provided the participants with 8 items (cf. Table 3 below, e.g., “I talked it through in my head” and “I filmed myself while presenting”), and they were allowed to choose multiple alternatives and add other methods of preparation in an open question.
Technology acceptance. We measured technology acceptance based on Davis’ technology acceptance model TAM, (Davis, 1989; Davis et al., 1989). Only participants in the experimental condition or participants in the VRPST answered these questions. According to this model, technology acceptance consists of the three constructs perceived usefulness, perceived ease of use, and behavioral intention. A questionnaire to measure these items was developed by (Venkatesh and Davis, 1996; Venkatesh and Bala, 2008) and later refined by Venkatesh and Bala (2008). The model as well as the measurement were frequently used in the past and the latter was found to be a valid measure in various studies and contexts (cf. Silva, 2015). To measure perceived ease of use and behavioral intention we translated the items of this scale into German and adapted them for the VRPST. To measure perceived usefulness we used items in German developed by Scharfenberger (2012). In this way, we assessed three constructs: Perceived usefulness (7 items; 7-point Likert scale; example item: Computer-based methods such as VR technology are a good preparation for a presentation., α = .90), perceived ease of use (3 items1; 7-point Likert-scale; example item: I find it easy to get the VR system to do what I want it to do., α = .90) and behavioral intention (2 items; 7-point Likert-scale; example item: Assuming I had access to the system, I intend to use it., α = .81).
Presence in VR. For participants in the experimental group (VRPST), we further measured presence with the 8-item spatial presence experience scale by Hartmann et al. (2016) and assessed the two factors of self-location (4 items, e.g., “it felt as if I was really in the virtual reality”, α = .85) and possible actions (4 items, e.g., “I had the feeling that I could be active in the space of the virtual reality”, α = .78) on a 5-point Likert-scale with 4 items for each factor. The scale was carefully validated by Hartmann et al. (2016) and has been used in several previous studies (e.g., Daassi and Debbabi, 2021; Barreda-Ángeles and Hartmann, 2022).
2.3.2 Presentation task
Participants were required to present how to play the card game Joomo (Palm and Zach, 2022). The game was chosen because it was explainable based on its complexity in 5 min and because it was relatively unknown at the time. Getting started with the game is quick, and the gameplay concept is easy to understand. Players place cards into specific gaps. Joomo only uses numbers from 0 to 69. The game continues for multiple rounds. The goal of the game is for a player to reach 20 points. Based on the instructions 5 presentation slides (Figures 2, 6) were prepared and were not allowed to be altered by the participants.
[image: Figure 6]FIGURE 6 | Slide 2 clarifies the composition of the playing cards (Spielkarten), followed by slide 3 which outlines the game’s sequential progression (Spielablauf). Slide 4 explicates the goal of the game (Ziel), while slide 5 offers an explanation of the playing cards and the unique special cards (Spielkarten). The slides are based on the official game rules. Reproduced with permission.
2.3.3 VR settings
For the study, the HTC Vive was used in conjunction with a computer with an Intel® Core™ i7-7700HQ CPU running at 3.8 GHz, 16.0 GB RAM, and an NVIDIA GeForce® GTX 1070 with 8 GB GDDR5 graphics unit. The VR scenario was designed using the Unity gaming engine in editor version 2021.3.8f1.
The avatars were designed with the Character Creator software version 3.44. The participant’s task was to explain the game using five PowerPoint slides (Figure 3). The virtual space was designed to resemble the room where the subsequent actual presentations took place. Four avatars were present in the virtual space, sitting on their chairs in an idle position (Figure 4). The distribution of avatars on the seats was randomized. The participants controlled the five PowerPoint slides (Figure 3) in the virtual environment using a Bluetooth device.
2.3.4 Statistical analysis
The analysis was conducted in the open-source statistical software program R (Version 4.2.2; R Core Team, 2018). ICC was calculated using the irrNA package (v0.2.3) to test for interrater reliability between raters of perceived presentation skills. One-tailed t-tests were calculated to test for differences between common self-directed preparation and VRPST preparation in terms of rules explanation, perceived presentation skills, self-evaluated performance, and control variables. A two-tailed ANOVA was performed to test if TAM influenced presentation performance in the VRPST group.
Post-hoc, two-tailed 2x3 ANOVA was performed to see if differences between groups were due to card game experience. We performed these analyses because the card game experience was different in the experimental and control conditions. These analyses allowed us to examine whether this confounding may have affected the results.
3 RESULTS
3.1 Descriptives
The descriptive statistics for all variables measured for all participants are summarized in Table 1. The descriptive statistics for the variables TAM and presence, which were only measured in the experimental group (VRPST group), are summarized in Table 2.
TABLE 1 | Descriptive statistics (M and SD) for all participants.
[image: Table 1]TABLE 2 | Descriptive statistics (M and SD) for TAM and presence in VRPST-Participants.
[image: Table 2]None of the participants had reported having even heard of the game Joomo (Palm and Zach, 2022) before they received the task. A two-tailed t-test showed significantly higher card game experience in the VRPST group than the common preparation group, t(40) = 2.199, p = .034. To test the influence of the game experience on the dependent variables, we performed additional analyses (see “Further analyses” below). Table 3 shows how the participants prepared for the presentation.
TABLE 3 | Preparation comparison between VRPST and common self-directed Group.
[image: Table 3]3.2 Hypothesis testing
Hypothesis 1 states that VRPST leads to better or more correct rule explanations compared to the common preparation method. In line with this hypothesis, a t-test showed significant differences between the groups in terms of rules explanation, with a large effect size found., t(40) = 3.51, p < .01, d = 1.08. Similarly, hypothesis 2 predicts that VRPST leads to better-perceived presentation skills compared to common self-directed preparation. In line with this hypothesis, a difference between the two groups resulted, t(40) = 2.16, p = .04; d = 0.55. Thereby, a medium effect size was observed. Thus, hypothesis H1 and hypothesis H2 could be verified. However, against our expectations, there was no significant difference found between the self-evaluation of the presentation between the two preparation groups, t(40) = 1.40, p = .08, d = 0.43. Hypothesis H3 is therefore not confirmed, even though a tendency towards our prediction and a medium effect size could be observed.
Furthermore, we assumed that the subjects of the VRPST group were assigned high acceptance values TAM (Davis, 1989). We were able to measure high scores on all three main factors as can be seen in Table 2.
3.3 Further analyses
As mentioned above, the card game experience was different in the experimental compared to the control condition. To test for influences of the differences in card games, we conducted some further analysis. In correspondence to the findings reported above, the ANOVA leads to a significant main effect of mode of preparation regarding rules explanation, F(1, 38) = 12.29, p < .01. However, card game experience did not show to have an influence, F(1, 38) = .65, p = .43. Furthermore, no interaction between mode of preparation and card game experience was found, F(1, 38) = .124, p = .73. Furthermore, a main effects of mode of preparation resulted concerning perceived presentation skills, F(1, 38) = 5.25, p = .03, as well as card game experience, F(1, 38) = 6.98 p = 0.01. However, there was no interaction between the mode of preparation and card game experience, F(1, 38) = .27, p = .61. The results suggest that there is no confounding. It seems that although the card game knowledge was different between the two groups, this did not affect the effect of the independent variable.
4 DISCUSSION
Previous research suggests that speaking in front of an audience can be practiced in VR and can reduce anxiety. However, to the best of our knowledge, there has not been an ecologically valid study that examines the impact of VRPST on the quality of a real speech in front of a real audience and also includes a control group comparing VRPST with common preparation. Thus, the goal of our study was to overcome these drawbacks. Our subjects practiced a presentation in which they had to explain a card game, at home for 30 min. One group of participants was then given the opportunity to practice the presentation for 30 min in VR, while the control group had another 30 min of self-directed practice. We aimed to examine the effectiveness of the VRPST compared to a common preparation and whether VRPST is accepted by the users.
Our results reveal that VRPST works. Participants who received virtual training performed better than the control group. According to our hypothesis, this applies to both the hard facts such as rules explanation as well as the soft facts such as the perceived presentation skills: The Participants with VRPST had explained the rules more comprehensively, and they were also perceived by the (blind) audience as more competent, i.e., less nervous, more fluent, and better structured. Also, the overall rating of the quality of the presentation was higher for participants in the experimental condition. Thus, the VR training had a clear performance improvement effect. This is in line with various previous studies (e.g., Poeschl, 2017; Palmas et al., 2019; Boetje and Ginkel, 2021; Valls-Ratés et al., 2022). These have also largely shown positive effects and demonstrated the benefits of training in VR. However, we think our study more clearly shows that VR has an advantage over other methods of preparation, as we compared the scores to a control condition. Further, our result has higher ecological validity compared to previous findings and is more generalizable to the real world, as we collected performance in a real presentation in front of a real audience. Moreover, previous studies have assumed that VR must be used multiple times over time to exert a positive effect (e.g., Boetje and Ginkel, 2021). According to our results, however, this is not the case. In contrast to most of the existing research, there was no need for multiple trainings over a long period. In our study, the positive effect could be produced in a single training session with three runs.
However, no significant difference was observed in the self-report data. Even though a tendency was observed, participants themselves did not rate their performance better after having received the VRPST. Thus, our third hypothesis was not supported. Why did the two groups (VRPST and control) not differ in this regard? One explanation could be that neither group received feedback from real audiences. The four raters were instructed not to express anything. In other words, the participants did not receive a direct reaction to their performance. A second reason why there was no difference in self-reporting could be that everyone was under stress. They did not know the audience (four raters), were not allowed to use notes, and had time pressure (5-min limit). However, this is a speculation, since we did not assess the stress level in the participants.
We expected that subjects of the VRPST group would assign high acceptance values to the VRPST. There are no benchmarks for the three constructs in the literature. However, it can be noted that the values are all high when the resulting mean is compared to the 7-point scale (High >4, Neutral = 4, and Low <4); (e.g., Jaradat and Al-Mashaqba, 2014). In our measurement, the values of the factors perceived usefulness and ease of use were above 5. For the factor behavioral intention, the mean value of 6.89 almost reached the maximum of 7. This indicates that participants would use VRPST if it were available to them. The high scores are also likely since the subjects voluntarily enrolled in this VRPST study. We assume that the subjects already have an openness and an interest in VR technology. On the other hand, this also means that the VR training method as we have created it works. According to Palmas et al. (2021) this is the basis for a successful VRPST.
Presenting in front of an audience is a basic skill. In many professional but also private areas, it is elementary to be able to perform in front of a group of people. However, being confident in front of an audience needs practice, and it is not that easy to get meaningful training. The most effective training would be in vivo training in front of an audience (e.g., Hamm, 2009). However, organizing a practice audience is time-consuming and was only done by a few people in our study (4 people) in the control group (self-directed preparation). This may also be because in vivo preparation can already induce stress and appraisal anxiety, which in turn can be a hindrance for inexperienced presenters with social anxieties. VR, on the other hand, offers a safe environment in which you can practice in front of a (virtual) audience, but there is no social pressure and possible appraisal anxiety is eliminated because the people present are not real. Furthermore, no individuals have to be recruited, which in turn makes VRPST less complex. The added value in terms of objective performance shows that VRPST leads to better results than usual self-directed preparation, which - as our data shows - consists mainly of a reflection on what should be said, or running through the slides in one’s head, what comes close an in sensu preparation. We therefore recommend that VR as a training option should therefore be offered in contexts such as schools, and universities, but also in companies, and appropriate devices and VR training environments should be provided. A prerequisite for a functioning VRPST is—as previous studies have shown (e.g., Palmas et al. (2021)—that acceptance of the technology is given. This is the case for us, as the high values show. However, we cannot say how a VRPST with deeper acceptance works. Our test subjects were also students, who may generally have a higher affinity for new technologies.
Thus, the results found here are promising. It seems that practicing a presentation in VR is useful and even better than a conventional preparation. However, we still know too little about what brought about the effect. Was it the exposure to the virtual audience? It is conceivable that the experience of presenting something to an audience came close to an in vivo experience. One indication might be that the scores of the experimental group were even higher than those who practiced in front of a real audience in the Control group or those who practiced in front of a mirror. However, these were only four and two subjects, respectively. Although the difference in rules explanations was even significant, (23) = 1.87, p = .04, meanvrpst = 3.25, meancontrol = 2.40), these results must of course be taken with caution and cannot be generalized without further ado due to the small number of participants. Future studies could compare practicing in VR with practicing in front of a real audience and practicing in sensu (with an imagined audience). This would indicate whether a VRPST is closer in vivo or in sensu.
Further, the potential of VR has not yet been exploited in this study. Thus, subjects in the experimental condition only practiced in VR. However, there is still the possibility that the VR presentation is recorded and that the subjects can view their held presentation and thus further improve it. Future studies could include this aspect as well.
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