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Training with virtual reality simulations in secondary school settings. 
Its effects on public speaking anxiety and public speaking performance 

 
Previous studies have shown that training public speaking abilities in secondary 

school students, apart from strengthening their school efficiency, contributes to the 

improvement of their social abilities and interpersonal relationships (e.g., Bailey, 2018; 

Morreale, Osborn & Pearson, 2000). Teaching oral presentation skills has also been 

shown to diminish public speaking fear. Studies such as Hunter, Westwick & Haleta 

(2014), Colbeck (2011) or Hancock, Stone, Brundage & Zeigler (2010), have proven how 

a public speaking course for undergraduate students of North-American universities 

enabled them to significantly reduce their self-perceived anxiety and to boost their self-

confidence. Virtual reality simulation (henceforth VR) is another method that has been 

used to reduce anxiety in participants. Although a large number of studies have 

successfully employed VR to make participants feel as if they were in front of a real 

audience and reduce their anxiety, none have assessed the potential effects of longer 

VR trainings for boosting public speaking skills in formal educational settings.  

The general aim of this thesis is to evaluate the efficacy of a technology-mediated 

VR public speaking intervention in a secondary school setting, and particularly how these 

VR trainings can be of help in reducing self-perceived public speaking anxiety and in 

enhancing public speaking performance in front of a real audience. The thesis includes 

four separate studies. Three of them are training studies with a pre and post-test design 

and the fourth is a correlational study. Study 1 aims to elucidate whether virtual reality 

trainings will be able to not only diminish public speaking anxiety but also strengthen the 

oral presentation skills of secondary school students at post-test. A total of 60 secondary 

school students participated in either a VR group which was trained with a total of three 

2-minute oral speeches using VR audiences, or in a comparable control group which 

was trained by using the traditional method of practicing their speeches alone in a room. 

Following the same design, Study 2 will test whether encouraging embodiment in the VR 

environments by secondary school students will boost their speech performance and 

reduce their self-perceived anxiety at post-test. Further, Study 3 aims to investigate the 

impact of inoculation messages to reappraise anxiety before every training on the 

improvement of students' self-perceived anxiety and presentation skills. Finally, a fourth 

study will compare the speech and embodiment patterns used by secondary school 

students in VR and non-VR scenarios during training. We hypothesize that the prosodic 

and gestural patterns produced during VR trainings will be more audience-oriented and 

explain the power of training with virtual audiences in public speaking performance. All 

in all, the present PhD thesis will assess the use of new training approaches mediated 

by VR for public speaking in secondary school settings.  
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Resum CAT 
Entrenaments amb simulacions de realitat virtual a l'educació secundària. 

 Els seus efectes en la por a parlar en públic i en la realització de 
presentacions orals en públic. 

 
 Estudis previs han demostrat que l'entrenament de les habilitats orals en 

l'educació secundària, a part d'enfortir el rendiment acadèmic dels estudiants, 

contribueix a millorar les seves habilitats socials i relacions interpersonals (e.g., Bailey, 

2018; Morreale, Osborn & Pearson, 2000). L'ensenyament de les habilitats orals ha 

demostrat que també redueix la por a parlar en públic. Estudis com els de Hunter, 

Westwick & Haleta (2014), Colbeck (2011) o Hancock, Stone, Brundage & Zeigler (2010) 

demostren que un curs de parlar en públic a nivell universitari permet als estudiants 

reduir significativament la seva percepció de la por a parlar en públic i augmenta la seva 

confiança després de completar el curs. Les simulacions de realitat virtual (RV) són un 

altre mètode que s'ha emprat per reduir la por a parlar en públic. Tot i que un gran 

nombre d'estudis ha fet servir la RV amb èxit per a reduir l’ansietat basant-se en la forta 

sensació de presència d’un públic virtual, no hi ha estudis que hagin avaluat els efectes 

d’entrenaments més llargs amb RV per estimular les habilitats orals en contextos 

d'educació secundària. 

 L'objectiu principal d'aquesta tesi és avaluar l'eficàcia de diversos entrenaments 

per parlar en públic emprant la RV en el context d'educació secundària i, especialment 

com aquests entrenaments amb realitat virtual poden ajudar a reduir la por a parlar en 

públic i estimular la realització de presentacions orals davant d'un públic real. La tesi 

inclou quatre estudis independents. Tres d'aquests estudis són entrenaments amb un 

disseny amb pre i post-test i el quart és un estudi correlacional. L'Estudi 1 té per objectiu 

aclarir si els entrenaments amb realitat virtual són capaços de disminuir no només la por 

a parlar en públic sinó també reforçar les habilitats orals al post-test. Un total de 60 

estudiants de secundària van participar o bé en el grup RV que va entrenar els discursos 

orals de 2 minuts cadascun amb aquesta tècnica, o bé en el grup control que va entrenar 

amb el mètode tradicional practicant els discursos sols en una habitació. Seguint el 

mateix disseny, l'Estudi 2 estudia si les instruccions d’encoratjar l’ús dels gestos en 

entorns de RV promou la millora de les seves habilitats orals i redueix la seva percepció 

de por a parlar en públic al post-test. A més a més, l'Estudi 3 investigarà l'impacte dels 

missatges d'inoculació per transformar l'ansietat abans de cada entrenament, en la 

millora de les habilitats orals i en la seva percepció de la por a parlar en públic. 

Finalment, un quart estudi compararà els models de discurs i gest emprats pels 

estudiants en els escenaris de RV i de No-RV durant els entrenaments. La hipòtesi és 
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que els patrons prosòdics i gestuals produïts durant els entrenaments amb RV estaran 

més orientats a la presència del públic i explicaran el poder de treballar amb 

entrenaments amb públics virtuals. En definitiva, aquesta tesi de doctorat avaluarà l'ús 

de noves estratègies mitjançant la tecnologia de realitat virtual per a l'ensenyament de 

parlar en públic en entorns d'educació secundària. 

 

 
 Resumen CAST  
 

Entrenamientos con simulaciones de realidad virtual en educación 
secundaria. Sus efectos en el miedo a hablar en público y en la realización de 

presentaciones orales en público. 
 
 Estudios previos han demostrado que el entrenamiento de habilidades orales en 

la educación secundaria, aparte de fortalecer el rendimiento académico de los 

estudiantes, contribuye a mejorar sus habilidades sociales y sus relaciones 

interpersonales (e.g., Bailey, 2018; Morreale, Osborn & Pearson, 2000). La enseñanza 

de habilidades orales también ha demostrado que reduce el miedo a hablar en público. 

Estudios como los de Hunter, Westwick & Haleta (2014), Colbeck (2011) o Hancock, 

Stone, Brundage & Zeigler (2010) concluyen que un curso de hablar en público en 

carreras universitarias norteamericanas permite a los estudiantes reducir 

significativamente su percepción de miedo a hablar en público y aumenta su confianza 

después de completar el curso. Las simulaciones de realidad virtual (RV) son otro 

método que se ha usado para reducir el miedo a hablar en público. Aunque un gran 

número de estudios ha empleado la RV con éxito para reducir la ansiedad basándose 

en la fuerte sensación de presencia de un público virtual, ninguno ha evaluado los 

efectos de entrenamientos más largos con RV para estimular sus habilidades orales en 

contextos de educación secundaria. El principal objetivo de esta tesis es evaluar la 

eficacia de varios entrenamientos de hablar en público usando la RV en el contexto de 

educación secundaria y especialmente cómo estos entrenamientos con realidad virtual 

pueden ayudar a reducir el miedo a hablar en público y estimular la realización de 

presentaciones orales delante de un público real. La tesis incluye cuatro estudios 

independientes. Tres de ellos son estudios de entrenamiento con un diseño con pre y 

post-test y el cuarto es un estudio correlacional. El Estudio 1 tiene por objetivo esclarecer 

si los entrenamientos con realidad virtual son capaces de disminuir no solo el miedo a 

hablar en público, sino también reforzar las habilidades orales de estudiantes de 

secundaria en el post-test. Un total de 60 estudiantes de secundaria participaron, o bien 

en el grupo RV que entrenó un total de tres discursos orales de 2 minutos cada uno con 
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esta técnica, o en un grupo control que entrenó los discursos con el método tradicional 

practicando los discursos solos en una habitación.  

 Siguiendo el mismo diseño, el Estudio 2 probará si las instrucciones de animar 

el uso de los gestos en entornos con realidad virtual promueve la mejora de sus 

habilidades orales y reduce su percepción de miedo a hablar en público en el post-test. 

Además, el Estudio 3 tiene como objetivo investigar el impacto de los mensajes de 

inoculación para transformar la ansiedad, antes de cada entrenamiento, en la mejora de 

sus habilidades orales y en su percepción del miedo a hablar en público. Finalmente, un 

cuarto estudio comparará los modelos de discurso y gesto usados por los estudiantes 

de secundaria en escenarios de RV y de No-RV durante los entrenamientos. Nuestra 

hipótesis es que los patrones prosódicos y gestuales producidos durante los 

entrenamientos con RV estarán más orientados a la presencia del público y explicarán 

el poder de entrenar con públicos virtuales. En definitiva, esta tesis de doctorado 

evaluará el uso de nuevas estrategias mediante la tecnología de realidad virtual para la 

enseñanza de hablar en público en entornos de educación secundaria.  
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 1. Introduction 
 
 1.1. Object of analysis  

 

 Previous studies have revealed that Virtual Reality (henceforth, VR) offers a way 

to simulate reality, as it was stated for the first time in 1989 when the term 'virtual reality' 

was coined (Conn, Lanier, Minsky, Fisher & Druin, 1989). VR induces the perception of 

being physically present in a non-physical world through the means of a digital or 

simulated world, or the other way around: seeing and interacting with virtual elements 

added to the physical reality (Calvet, Bourdin & Prados, 2019).  

 Training with VR environments has filled a large body of research as it has the 

capability of giving rise to realistic behavior, problem solving, and can be used in a wide 

range of fields (Slater & Sanchez-Vives, 2016). In the field of public speaking, these 

studies have mainly focused on how VR environments can help reduce public speaking 

anxiety (see sections 1.2.3 and 1.2.4 below). However, there is no focus on VR trainings 

in educational settings, and more specifically, on how VR trainings can help improve 

public speaking performance in front of a real audience. 

 The main goal of the present dissertation is to test the hypothesis that training 

with VR technology (which facilitates the experience of rehearsing with a real audience) 

can have positive effects on public speaking abilities when facing a real audience. In our 

view, the sense of presence felt when immersed in a virtual environment (Slater, 2006b) 

is key in triggering similar emotions to the ones experienced in the real world. The 

present dissertation will use a set of VR techniques for training public speaking abilities. 

We believe that training with VR technology can be a useful tool for teachers and 

students to not only practice their speeches, but to increase their self-confidence when 

interacting with others.  

 
1.2 Literature review 

 
  1.2.1 The importance of public speaking skills in educational settings 

 

 Public speaking plays an important role in the social scene. First, it is a skill that 

is required for professional life nowadays. Recent results show that 90% of businesses 

point out that the competence in oral communication is essential to successfully develop 

many professional tasks. A professional has to be able to communicate information in a 

comprehensible way and needs to be able to communicate ideas and projects in a clear 

and persuasive way. It has such an important role in business that companies value this 

competence as one of the main requirements when interviewing new candidates. A study 
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conducted by the consultor Millennial Branding (2012) concluded that the selection of 

professionals from companies is based 98% on communication competencies. 
Importantly, the same study showed that 91% of professionals considered proficiency in 

oral communication to be the most difficult to achieve.  

Second, public speaking is also an essential skill for active and responsible social 

participation. As Bailey stated (2018 p.11), “if we think of the rich civic history of the field 

of public speaking, [..] of the skills it has given lay people to argue in court, to challenge 

unjust laws, to elect representatives, to argue for the abolishment of slavery, to win votes 

for disenfranchised citizens, as well as to ace an interview and secure funding for a new 

organization, then we might see more of the vital, even revolutionary, possibilities in a 

course on public speaking”.  

 A set of studies have pointed out the need for more training in public speaking 

and oral skills in educational settings. A study from the Observatorio de Innovación en 

el Empleo, promoted by (Adecco, 2015) concluded that 19 multinationals (BMW, IKEA 

or Coca-Cola, among others) pointed out a lack of training in public speaking abilities in 

the university graduates. Another report from the Comission for the Employment of the 

UK Government (UK Commission, 2013) established that oral communication was the 

ability that companies found candidates to be lacking the most. Crosling & Ward (2002) 

suggested that in order to fully participate in the workplace and to achieve successful 

career results, those yet to enter the workforce needed education or training in a variety 

of generic oral skills such as presentations, conflict resolution and negotiating with clients 

and employers, as well as skills in successful participation in informal conversations, 

formal presentations, and agenda-based meetings. Finally, they point out the need for 

training in oral abilities that help boost rapport building and politeness, as well as the 

ability to approach issues critically and how to be assertive when presenting in front of 

an audience. 

 In the context of educational settings, public speaking abilities have been shown 

to be important not only in finding a job, but also in improving academic performance in 

general (see the report The State of Speaking in Our Schools, by Millard & Menzies, 

2016, done by the consultant Voice 21 and Cambridge University). Moreover, in the 

context of formal education, it has been shown that boosting public speaking abilities in 

secondary school settings contributes to strengthening not only students' school 

efficiency, but also their social abilities and satisfactory interpersonal relationships (e.g., 

Bailey, 2018; Morreale, Osborn & Pearson, 2000). In our view, it is important that 

education works on improving public speaking abilities in a decisive way. We understand 

that education is pivotal for boosting oral communication competence, as it has been 

proven to efficiently raise the security and trust of citizens, which is important in better 
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communication and in defending ideas in a more effective way in the context of civic 

participation. 
 

  1.2.2 The use of VR in educational settings 

 

 Virtual environments (VEs) can be broadly defined as 3D interactive 

environments that are computer-generated. While many of these VE platforms have 

been traditionally used for entertainment purposes, a large amount of schools, hospitals, 

and research institutions (Peeters, 2019) are currently using this technology to provide 

active learning environments, leading to the existence of virtual learning environments 

(VLEs) (Legault, Zhao, Chi, Chen Klippel & Li, 2019). Since VR experiences evoke 

realistic responses in people, they can be fundamentally conceived as “reality 

simulators.” By this we mean that participants can be placed in a scenario that depicts 

potentially real events, with the likelihood that they would act and respond quite 

realistically. This gives rise to the subjective illusion that is referred to in the literature as 

presence – the illusion of “being there” in the environment depicted by the VR displays 

– in spite of the fact that we know for sure that you were not actually there (Armel & 

Ramachandran, 2003).  

Importantly, advances in technology have led to an increasing use of virtual 

reality-based learning in formal educational settings. VR provides an immersive teaching 

method that can be used to enhance the students' engagement in the learning 

experience. VR is different from other forms of human–computer interface "since the 

human participates in the virtual world rather than uses it" (Slater et al., 2016, p. 3). The 

use of simulations in surgical planning, training, and teaching is highly necessary and 

therefore is a relevant potential role for VR as a tool to learn anatomy through virtual 3D 

models (Slater et al., 2016). A critical question is whether the skills acquired in a virtual 

training can be successfully transferred to the real world of surgery. Seymour, Gallagher, 

Roman, O’Brien, Bansal, Andersen & Satava (2002) provided one of the first 

demonstrations that this is the case. The performance of laparoscopic cholecystectomy 

gallbladder dissection was found to be 29% faster for VR-trained versus classically 

trained surgeons, while errors were six times less likely to occur in the VR-trained group. 

There is a great deal of research in the effectiveness of VR-based training for surgery, 

including meta-analyses and reviews (Al-Kadi et al., 2012; Zendejas et al., 2013; Lorello 

et al., 2014), transfer of training (Buckley, Kavanagh, Traynor, Neary, 2014; Connolly, 

Seligman, Kastenmeier, Goldblatt, Gould, 2014), and many specialized applications 

such as endoscopic sinus surgery and myringotomy simulations (Arora, Lau, Awad, 
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Darzi, Singh & Tolley, 2014), thoracoscopic lobectomy (Jensen, 2014) or gastrointestinal 

endoscopies simulations (Singh, Sedlack & Cook, 2014). 

Recent literature has also proven the effectiveness of L2 learning platforms via 

simulated action videos (Jeong, Sugiura, Sassa, Wakusawa, Horie, Sato, Kawashima, 

2010) and online computer-based virtual environments (Berns, Gonzalez-Pardo & 

Camacho, 2013; Chen, 2016; Ibáñez, García, Galán, Maroto, Morillo, 2018; Lan, Fang, 

Legault & Li, 2014; Levak & Son, 2017; Si, 2015; Wang, Petrina & Feng, 2016). A study 

by Legault et al., (2019) tested the short-term L2 Mandarin Chinese vocabulary 

acquisition accuracy for items learned via VR or via word-word (WW) condition (word–

word paired association learning), learning with text or 2D pictures. Participants were 

shown an English word in the middle of the screen simultaneously presented with the 

corresponding Chinese auditory word. Participants could press the space button to hear 

the Chinese word again as many times as they chose to, so long as it was within the 

time limit. Next, they would press the right arrow key to move to the next word. Results 

revealed that participation in the VR condition led to significantly higher word learning 

rates as compared to participation in the WW condition. Moreover, results revealed that 

low-accuracy learners benefited more in the VR condition than the WW condition. The 

authors point out that the strong effectiveness of VR in L2 learning may be due to the 

high degree of interaction and immersion characteristic of VR technology.  

In the context of public speaking training, some studies have tested the use of 

VR technology in reducing anxiety (e.g., Šalkevicius, Miskinyte & Navickas, 2019; Takac, 

Collett, Blom, Conduit, Rehm & De Foe, 2019; Stupar-Rutenfrans, Ketelaars & Van 

Gisbergen, 2017; Heuett & Heuett, 2011; Slater, Antley, Davison, Swapp, Guger, Barker 

& Sanchez-Vives, 2006a; Anderson, Zimand, Hodges & Rothbaum, 2005; Anderson, 

Rothbaum & Hodges, 2003; Harris, Kemmerling & North, 2002). However, much less is 

known regarding the effectiveness of VR trainings in enhancing public speaking abilities. 

In our view, VR technology can offer many advantages in the context of public speaking 

anxiety and public speaking performance. Virtual reality provides a credible set of 

scenarios that allow for an immersive learning situation. Niebuhr & Michalsky (2018) 

concluded in their study that the speech of participants who were trained in the VR 

condition was more charismatic (e.g., had an audience-oriented style showing reduced 

signs of erosion due to the repeated rehearsal) than in the condition of rehearsing alone 

in a classroom. Moreover, compared to the control non-VR group, the speakers were 

unexpectedly motivated to talk longer; and the speech of the VR group was characterized 

by higher F0 levels, a larger F0 range, a slower speaking rate, and higher intensity.  

 Despite all of its advantages, the implementation of VR practices is far from 

widespread. Domingo & Bradley (2017) point out the challenges that inhibit the 
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generalized adoption of VR practices, namely lack of suitable hardware, poor Internet 

connection, and students' and teachers' resistance to change. Domingo et al. (2017) 

concur with Brown & Green (2016) on the ease of virtual integration through the adoption 

of alternative low-cost or free open source software. Student perceptions of VR 

environments are influenced by their experiences and available technological resources, 

with poor experiences and lack of resources leading to negative perceptions. Through 

continuous exposure to 3D virtual spaces, learners adjust and report positive 

experiences. Nonetheless, recurring challenges according to Domingo et al. (2017) that 

negatively impacted student perceptions were technical obstacles. In sum, the 

realization of technical difficulties blurring experiences within virtual environment points 

to the need to identify hardware and software applications which are compatible with 

educational settings. 

 

 1.2.3 VR techniques for treating public speaking anxiety in clinical contexts  

 

 Glossophobia, also known as “speech anxiety” is the feeling of fear while 

speaking in front of an audience, often known as fear of speaking publicly or nervousness 

in communication. It is a feeling of panic related to different physiological changes like 

elevated heart and breathing rates, over-rapid reactions, trembling of muscles and 

shoulder and neck area stiffness among others (Tse, 2012). Public speaking fear is 

considered a type of societal dread that causes a serious desire to escape speaking in 

front of others because of fear of awkwardness or humiliation (Hancock et al., 2010). 

Glossophobia, along with performance nervousness, communication uneasiness, stage 

fright, or fear of negative inference are categorized as a type of social anxiety or social 

phobia disorder which has a great social importance (Anke, Marcia, Anne & Westenberg, 

2002).  

 Cognitive Behavior Therapy (CBT) has been found to be the preferred treatment 

of choice for phobias. CBT has been shown to be superior to other psychotherapeutic 

approaches in the number of people improving, the degree of improvement, as well as 

the longevity of their effects. The exposure component in CBT can be employed in a 

natural setting in-vivo or in imagination in-vitro (Wallach, Safir & Bar-Zvi, 2009). Virtual 

Reality Cognitive Behavioral Tasks typically use VR exposure in therapy for Public 

Speaking Anxiety (henceforth, PSA). VR enables a high degree of therapist control and 

requires much less time, thus overcoming difficulties that arise in in-vivo and in in-vitro 

exposures, such as patient’s inability to imagine, or a lack of confidentiality resulting from 

public exposure. 
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 In the clinical context, VR has been shown to be effective in creating a credible 

scenario for public speaking which triggers comparable distress to speakers. Slater et 

al. (2006b) studied the reaction of two groups in public speaking virtual reality settings. 

One group was formed with people with PSA and the other group with confident 

speakers. All 20 participants had to give a unique 5-minute speech in front of a virtual 

audience. The settings differed in that one was filled with audience and the other one 

was empty. People with phobia indicated a significant increase in signs of anxiety in the 

room filled with virtual audience than in the empty virtual room, whereas those with no 

phobia registered no difference between the two conditions. People with phobia who 

spoke to the audience exhibited heart rate trends that significantly differed from the 

confident speakers who spoke to the audience. Results showed that even when the 

virtual avatars had low representational quality, VR produced a strong sense of 

presence. This specific feeling of “being there” has also been referred to as “place 

illusion” (PI) to distinguish it from the multiple alternative meanings that have been 

attributed to the term “presence” (Slater, 2009). This is because VR relies on the brain 

“filling in” detail in response to the apparent situation, so that just like in physical reality 

people find themselves responding with physiological and reflex actions before they 

consciously reason out the situation – in this case that in fact nothing real is happening. 

This strong sense of presence was also reported in Šalkevicius et al.'s study (2019) with 

30 participants. In this study, participants had to give two speeches on the same day: 

the first speech in front of the therapist and the second speech using VR. The VR scenes 

could create controllable anxiety during the treatment session, and this was assessed 

through psychophysiological features and the values from Subjective Units of Distress 

Scale. VR speaking scenarios generated a stimulus that was equivalent to or even 

stronger than a speech that was delivered in front of the therapist. In another study with 

66 University students, Kothgassner, Felnhofer, Hlavacs, Beutl, Palme, Kryspin-Exner & 

Glenk (2016) divided participants in three different groups: a VR filled with a virtual 

audience, a real scenario with a real audience, and an empty VR-scenario. They 

measured cardiovascular reactivity and cortisol salivary reactions to a unique 5-minute 

public speaking task. They concluded that all participants showed a significant Heart 

Rate (HR) increase during the public speaking task and during the recovery period. 

There was a higher increase in HR in the two experimental groups than in the control 

group. Measures of cortisol showed no significant differences between the experimental 

groups during exposure to the stressor, yet the control group presenting in an empty 

virtual lecture hall showed a significantly lower salivary cortisol stress increase than the 

groups presenting in front of a real audience. Thus their major finding was that  VR itself 
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does not elicit a stress response and that the observed social stress is due to the social 

influence of virtual others. 

 Regarding the effectiveness of VR on the reduction of anxiety, clinical studies 

with VR trainings have obtained mixed results. North, North, and Coble (1998; cited in 

Wiederhold & Wiederhold, 2005) compared VR with 6 participants with a no-treatment 

group of 8 participants and found a significant reduction in fear measures in the treatment 

group. However, this study was composed of only a total 14 participants, and no 

comparison was made between the two groups. Anderson et al. (2003) used VR in two 

single-case studies and found it to be effective. Anderson et al. (2005) used VR for 10 

participants (open clinical trial) and found it also to be effective. However, their sample 

was small, and they did not use a control group. Klinger et al. (2005) treated 36 adults 

with social phobia, 18 of which were in the CBT group and the other 18 in the VR group. 

They were exposed to 12 individual sessions and 4 different environments where they 

had to face their fear or anxiety towards the social scene. The results showed that both 

VR and CBT were effective to reduce the key symptoms of social phobia, yet for all 

measures except for assertiveness, the difference between both treatments was very 

small. Wallach et al. (2009) performed a clinical trial with a CBT group (30 participants), 

a VR group (28 participants) and a Waiting List1 (henceforth WL) group (30 participants), 

all suffering PSA. The two treatment groups followed the same procedure. All 

participants received 12 individual 1-hour treatments (7 sessions were devoted to VR 

exposure or in-vitro exposure depending on the group), and at the end there was a 

unique post-therapy 10-minute lecture for all groups in front of 4 or 5 members that rated 

their speech on 10 anxiety indicators. No difference was found between participants 

performing the CBT and participants performing the VR on the anxiety ratings assessed 

by the therapists and the self-assessments regarding the 10-minute lecture. VR doesn't 

appear superior than CBT for public speaking anxiety, yet both CBT and VR are effective 

treatment to fight glossophobia. Robillard, Bouchard, Dumoulin, Guitard & Klinger (2010) 

compared 16 individual therapies in adults that suffered social phobia and divided 

participants in three groups: CBT, VR and WL. Both CBT and VR had individual exposure 

every week to public speaking and social situations. Results showed that both CBT and 

VR triggered a significant improvement in self-assessments and anxiety questionnaires 

compared to the WL group, but there was no difference between VR and traditional CBT. 

In sum, mixed active groups proved to be superior than WL group.  

 
1 A wait list control group, also called a wait list comparison, is a group of participants that is assigned to a 

waiting list and receives the intervention after the active treatment group. This control group serves as an untreated 
comparison group during the study, but eventually will receive treatment at a later date. Wait list control groups are often 
used when it would be unethical to deny participants access to treatment, provided the wait is still shorter than that for 
routine services (Elliott et al., 2002). 
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 1.2.4 VR techniques for treating public speaking anxiety in non-clinical contexts 

 

 Apart from the clinical cases, some degree of public speaking anxiety tends to 

be experienced by most individuals. People with some degree of public speaking fear 

face difficulty in pursuing their educational and career goals, and this may cause 

frustration, depression and distress in their personality (Slater, Pertaub & Barker, 2002; 

Goberman, Hughes & Haydock, 2015). In educational settings, when students are 

requested to speak in front of groups they also tend display some degree of public 

speaking anxiety. Thus, reducing public speaking anxiety could be an important step in 

making higher education more bearable and even in preventing students from 

abandoning their studies prematurely (Boettcher, Carlbring, Renneberg & Berger, 2013).  

Several studies have shown that public speaking courses at the university level 

can boost self-confidence and reduce anxiety in non-clinical populations (e.g., Hancock 

et al., 2010; Colbeck, 2011; Hunter, 2014). Hancock et al. (2010) assessed the effects 

of two different pedagogical approaches of a Public Speaking Course (one named Voice 

and Diction and the other Fundamental Speech) on undergraduate students aged 18-24 

of two North-American universities. They measured their self-assessments on 

apprehension, confidence, and competence before and after completing the course, and 

concluded that self-perceptions were rated in a more positive way after having completed 

the course. Students saw themselves as more confident, less apprehensive, and with 

more feelings of competency after the public speaking course. Both pedagogical 

approaches, Voice and Diction, which focused on how to use the speech mechanism to 

produce desired speech and voice quality, and Fundamental Speech that included 

lectures on how to organize, outline, and deliver a variety of speech types, besides their 

differences in addressing oral communication, obtained similar results in allowing 

students to gain public speaking experience and thus reduce fear and apprehension. 

Colbeck (2011) and Hunter (2014) obtained similar results in two studies in two different 

North American universities. They analyzed the impact of the Fundamentals of Speech 

course on public speaking anxiety and concluded that anxiety self-assessments 

(obtained through the PRPSA test; see section 3.1.3.5 below) differed significantly after 

taking the course. Once subjects completed the course, communication apprehension 

significantly decreased with special emphasis on women's self-assessments, which 

showed lower apprehensive ratings than before starting the course, and showed similar 

ratings as men after having completed the course. 

Mixed results were also found in different studies assessing the effects of VR 

trainings with non-clinical populations. Harris et al. (2002) found that four sessions of VR 

were effective enough for reducing public speaking fear in a study with 14 university 
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students. Although there were significant reductions in anxiety on some measures in the 

VR group, only one comparison between the treatment and Waiting List group proved to 

be significant. The study also found that participants in the Virtual Reality (VR) condition 

showed greater improvement than WL participants in the self-assessment measures as 

well as on the physiological measures (heart rate measures during the speeches and 

during a brief relaxation exercise were taken using a pulse oximeter). The study claimed 

that a brief training with VR helps university students reduce both anxiety and the 

avoidance of public speaking. Heuett et al. (2011) carried out a study with 80 University 

students with PSA in which one group used VR, another group a visualization treatment 

(e.g., the participant was asked to imagine a day on which he or she will deliver a speech, 

the person is taken through the day in a positive, upbeat fashion, and at one point in the 

day, the person is illustrated delivering an admirable speech) and the third, a control 

group. They all delivered two impromptu speeches and they were asked to fill out 

questionnaires related to PSA and Willingness to Communicate (WTC). All the 

questionnaires answered by the participants in the VR condition showed significance in 

the reduction of trait and state communicative apprehension (CA), in their self-perceived 

communication competence (SPCC), and an increase in their willingness to 

communicate. However, the visualization treatment indicated significance in trait and 

state CA and SPCC, but not in WTC. The control group reported no significant change 

for any of the variables studied. Results indicate that when comparing visualization to 

VR therapy, VR therapy had an overall stronger effect as a treatment for reducing trait 

CA and state CA and increasing WTC (p < .01). 

In a study with 19 non-clinical adults, Takac et al. (2019) demonstrated in a 

within-subject task design in which rapidly successive VR scenarios were capable of 

eliciting self-reported distress and significant physiological arousal observed through 

heart rate measures. Distress was easier to initiate than habituation in each of the three 

scenarios, with three successive speeches (within a 60-minute session) required to 

sustain distress reduction. However, the study did not evaluate the transfer of brief VR 

exposure to real-world scenarios, or the long-term maintenance of public speaking 

anxiety habituation. Stupar-Rutenfrans et al. (2017) carried out a study with non-

diagnosed students and concluded that high-anxious participants significantly improved 

in self-assessed anxiety after all participants performed three speeches in a VR scenario, 

with an increase of participants between Scenario 2 (small audience) and 3 (big 

audience). Scenario 1 was empty. Anxiety increased between scenario 1 and 2, but 

diminished before and after the speech delivered in scenario 3. They suggested a future 

study with a pre and post-test speech with a real audience in order to compare the 

reduction of anxiety in virtual and non-virtual public speaking training. Given the general 
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lack of studies with a pre/post-test design that can allow us to assess the potential effects 

of VR trainings on stress reduction, and their mixed results, we decided to run a between-

subject training experiment that could assess not only the effects on anxiety reduction 

but also on speech performance of a speech performed at post-test after a three-session 

VR training.  

 

 
Figure 1. VR scenarios with virtual audiences from the App BeyondVR. 

 

 1.2.5 Techniques for boosting public speaking performance 

 

 A reasonable question to ask is whether training with virtual reality audiences can 

lead not only to reduced anxiety and distress, but also to improved listener-oriented 

public speaking performances in terms of prosodic and gestural patterns. A recent study 

by Niebuhr et al. (2018) showed that participants rehearsing within a VR environment 

performed their speech in a more listener-oriented, dialogue speaking style than the 

speakers of the control group that practiced their speech alone in a classroom. A total of 

24 university students were asked to perform an elevator pitch in two between-subject 

conditions. A test group of 12 participants practiced speeches several times alone in a 

classroom and the other group rehearsed theirs in a VR scenario. The results showed 

that presentations of the VR test group were characterized by a slower speaking rate 

and performed at a higher intensity level. Overall, speeches in the VR group were longer 

compared to the test group. The authors of this study claimed that the prosodic properties 

of speech while performing a presentation using virtual reality settings were very similar 

to those properties of speech while performing in front of a real audience. In order to 

prove to what extent speaking in front of a VR scenario or to a real audience resemble 

also triggers gains at post-test, in the present thesis we designed a series of VR training 

studies in which we can assess and compare the speech delivery with a real audience 

at both pre and post-test. 
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 The role of embodiment 

 

 One of the nice features of VR platforms is that they allow embodiment to be an 

effective part of the learning experience. Embodiment will be understood as a set of 

body-specific and modality-specific (e.g., auditory, visual, tactile) experiences that are 

involved in the learner’s integral representation of concepts, objects, and action. This 

includes all bodily sensation and perception of the input properties/features, which, when 

engaged and used, can actively recruit neural regions responsible for perception and 

sensorimotor actions (Aziz-Zadeh & Damasio, 2008; Barsalou et al. 2003; Glenberg, 

Sato, Cattaneo, Riggio, Palumbo & Buccino, 2008; Willems & Casasanto, 2011; Legault 

et al., 2019).  

 Interestingly, it has been shown that actively moving the body and gesturing while 

speaking facilitates oral language processing. Several studies have shown that lexical 

access (e.g. Hadar & Butterworth, 1997), helps to segment information into units that 

can be encoded in a clause (Bock & Cutting, 1992), reduces the amount of cognitive 

resources needed for formulating speech (Wagner, Nusbaum, & Goldin-Meadow, 2004), 

and maintains visuo-spatial imagery and helps speakers package spatio-motoric 

information into units appropriate for verbal encoding (e.g. Kita, 2000).  

Moreover, gesturing is also related to power and speaker confidence. Many 

studies show that expansive, open postures reflect high power, whereas contractive, 

closed postures reflect low power (Carney, Hall, & Smith LeBeau, 2005; Darwin, 

1872/2009; de Waal, 1998; Hall, Coats, & Smith LeBeau, 2005). As Cuddy et al. (2012) 

suggest, these postures not only reflect power, but they can also trigger speaker 

confidence, as they increase explicit and implicit feelings of power and dominance, risk-

taking behavior, action orientation, pain tolerance, and testosterone (the dominance 

hormone). Individuals who adopt high-power poses feel not only powerful, but more 

positive, in control, optimistic about the future, more goal-oriented, and willing to take 

action (Cuddy et al., 2012; Anderson & Galinsky, 2006; Burgmer & Englich, 2012; 

Anderson & Berdahl, 2002; Galinsky et al., 2008; Guinote, 2007; Smith, Jostmann, 

Galinsky & van Dijk, 2008).  

In their study, Cuddy et al. (2012) showed that the high-power pose group, after 

having embodied high-power poses for two minutes and embodying them again during 

the 5-minute speech preparation, projected more confidence and presented their oral 

speeches in a more captivating and enthusiastic way than the low-power pose group.  

 Importantly, gesturing is not only related to the person that speaks. Listeners rate 

speakers who gesture as more composed and competent (Maricchiolo, Gnisci, Bonaiuto 
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& Ficca, 2009) and as more likable (Kelly & Goldsmith, 2004) than speakers who do not 

gesture.  

 However, there is a high variability in the way humans gesture, which may be 

due to the speaker’s spatial and verbal skills (Hostetter & Alibali, 2007), age (Alibali, 

Evans, Hostetter, Ryan, & Mainela-Arnold, 2009; Feyereisen & Havard, 1999), culture 

(Kita, 2009) and personality (Hostetter et al., 2012). Hostetter et al. (2012) studied the 

relationship between extraversion, neuroticism and gesture. In her study she proves that 

high-extraverted speakers gesture more than those low-extraverted, although the low-

extraverted gestured more when they knew they were seen than when they knew were 

not seen. A possible explanation might be that low-extraverted, when they are seen, put 

more effort to producing gestures when they are really necessary for communication. 

Contrary to their expectations, the study shows that highly neurotic participants gestured 

more than less neurotic ones. One of the explanations might be the nature of the task 

they performed. The task being a "high stakes" situation might have provoked anxiety 

especially for those considered highly neurotic. Therefore, in order to perform the task 

well and probably caring more than those who were less neurotic, they used more 

gestures to help themselves communicate more effectively. On the other hand, they may 

have had more nervous energy channeled through more gesturing. Moreover, 

Hostetter’s study is the first one to examine the relationship between the Big Five 

Personality Traits test and representational gesture production.  

 Given the beneficial effects of speaker embodiment on the production and 

perception of speech, in Study 2 we ask whether encouraging speaker embodiment 

during VR training will boost the effects on the reduction of anxiety and will trigger an 

increase of public speaking performance at post-test.  

 

 Transforming anxiety and boosting public speaking performance through stress 

reappraisal  

 

 What if we can transform anxiety into another more positive emotion to face a 

public speaking task?  

 A growing body of research indicates that encouraging people to reinterpret 

stress arousal as functional can improve outcomes (Crum, Salovey & Achor, 2013; 

Jamieson, Mendes, Blackstock & Schmader, 2010; Jamieson, Mendes, & Nock, 2013; 

Jamieson, Nock & Mendes, 2012, 2013). Specifically, arousal reappraisal instructs 

individuals that the physiological arousal experienced during stress is not harmful, but 

rather can be conceived of as a coping resource that aids performance. This perspective 

builds directly on reappraisal research from the emotion regulation literature (Beltzer, 
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Nock, Peters & Jamieson, 2014; Gross, 1998, 2002). Arousal reappraisal focuses on 

situations of acute stress, such as public speaking, interviewing for a job, or taking a 

high-stake exam. Anxiety reappraisal research within a range of social and performance 

situations has stressed the importance of understanding not only the level (or magnitude) 

of a person’s anxiety, but also the direction in which that anxiety is appraised by the focal 

person. It has been demonstrated that, depending on one’s mindset and perception of 

control, a given amount of anxiety needs not to be viewed as debilitative (i.e., damaging) 

for one’s functioning, and may in fact be perceived as facilitative (i.e., helpful) for one’s 

efforts (e.g. Brooks, 2013; Hanton, Neil & Mellalieu, 2008; Beltzer et al., 2014; Crum et 

al., 2013). In light of the reappraisal literature that highlights individuals’ ability to perceive 

anxiety in a favorable mode, it is important to not only help with anxiety reduction in 

participants, but also assist them in reinterpreting their remaining nerves more positively.  

 Reappraisal research using public speaking activities (e.g. Beltzer et al., 2014; 

Brooks, 2013) supports the notion that participants can interpret a given level of anxiety 

in more or less adaptive ways. In Beltzer et al.'s study (2014) participants were randomly 

assigned to receive reappraisal instructions or no instructions before a public speaking 

task. Reappraisal instructions informed participants about the functionality of stress 

arousal. The message they were given was: "In stressful situations, like public speaking, 

our bodies react in very specific ways. The increase in arousal you may feel during stress 

is not harmful. Instead, these responses evolved to help our ancestors survive by 

delivering oxygen to where it is needed in the body. We encourage you to reinterpret 

your bodily signals during the upcoming public speaking task as beneficial" (Beltzer et 

al., 2014, p. 763). The oral speech had to last five minutes and participants were 

videotaped. Results showed how participants instructed to reframe stress arousal as 

beneficial displayed less negative affect (anxiety and shame), and engaged in more 

production of nonverbal cues (eye contact, smile and gesture). They also reported higher 

levels of coping resources relative to task demands than controls. Both highly anxious 

and less anxious participants benefited from reinterpreting stress arousal as a coping 

tool. In a study conducted by Brooks (2013), they proposed to transform anxiety into 

excitement, as individuals in an excited state have a tendency to focus on the potential 

positive outcomes of imminent events and are certain that they can achieve more 

positive outcomes (Ashby, Isen, & Turken, 1999; Aspinwall & Taylor, 1997; Brown & 

Curhan, 2013; Fredrickson, 2001; Jamieson, Mendes, Blackstock, Schmader, 2010; 

Scheier, Weintraub, & Carver, 1986; Schnall, Roper, & Fessler, 2010). One of the tasks 

in their study consisted of a public speaking task. Participants had two minutes to prepare 

a persuasive speech about a specific topic they were given. After the preparation and 

before the delivery, they were randomly assigned to make one of two self-statements to 
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induce reappraisal: "I am excited" or "I am calm". Results showed that reappraising 

anxiety as excitement triggered participants to feel more excited, to speak longer, and to 

be seen as more persuasive, confident, competent, and persistent.  

 Some investigation has assessed how emotion regulation strategies such as 

arousal reappraisal impact behavioral displays of affect. One way of doing so is by 

applying the inoculation theory, a well-established framework (Compton, 2013; McGuire, 

1964) for helping individuals resist attacks or challenges to existing attitudes, beliefs, or 

states. Inoculation messages involve two primary components that foster attitudinal 

resistance among recipients: threat and refutational preemption. Threat refers to 

recognition by message recipients that their existing position on an issue is vulnerable; 

it functions as a motivating force for a protective response (McGuire, 1964). One way to 

elicit threat is through forewarning—a direct, explicit warning that one’s position on a 

topic is susceptible to change. The second feature of an attitudinal inoculation treatment 

is refutational preemption. This component of a message “provides specific content that 

receivers can employ to strengthen attitudes against subsequent change” (Pfau et al., 

1997, p. 188), and in most inoculation messages, refutational preemption is 

characterized by the raising and refuting of counterarguments (i.e., challenges to an 

existing position). Thus, a conventional inoculation message begins with a forewarning 

of impending challenges to a held position, then raises and refutes some possible 

challenges that might be raised by opponents.  

 In relation to the aims of the present study, therefore, it could be theorized that a 

message developed using inoculation theory principles might help ‘protect’ speakers 

against the onset of anxiety, and against negative interpretations regarding the effects 

of anxiety. In that sense, the ‘resistance’ aspect of inoculation theory, in this instance, 

refers to individuals’ ability to resist the onset of debilitating anxiety prior to and during a 

public speaking activity (i.e., retaining a calm, controlled state). An inoculation message 

to protect individuals in this context, therefore, would include a threat-inducing 

forewarning about the anxiety that public speaking may invoke (e.g., “many presenters 

become nervous prior to, and during, speaking in public”), material that highlights the 

specific concerns that individuals may face (e.g., “you may worry that everyone can see 

how anxious you are”), and finally, information that helps the recipient overcome, cope 

with, or more positively interpret those specific concerns (e.g., “don’t worry, because in 

fact, people will not be able to gauge your nerves very well”).  

However, little attention has been directed toward studying the utility of 

reappraisal methods (a) based on inoculation message principles or (b) among non-

clinical samples.  
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Dimmock, Gagné, Proud, Howle, Rebar, Jackson (2016) carried out a study in 

which participants were invited to take part in an exercise session (a physical exercise 

circuit) in the presence of an unsupportive and critical instructor. Participants in the 

control condition received a generic one-paragraph information sheet that simply 

detailed the requirements and purpose of the exercise class. For those in the treatment 

condition, however, this generic information preceded additional material developed 

using inoculation theory principles. Specifically, participants were first provided with a 

forewarning that any positive thoughts they may typically have about exercise may be 

challenged in this circuit class. Following this forewarning, participants receiving the 

inoculation treatment were presented with three counterarguments and paired (i.e., 

passive) refutations that targeted (and refuted) the challenges that they were likely to 

face in the ensuing exercise class. Recipients of the inoculation message reported 

greater interest/enjoyment of the exercise session than recipients of the control 

message. Results also indicated that the inoculation group perceived greater need-

supportive conditions that are often considered as facilitative of value–usefulness 

perceptions. Whereas participants across the conditions were equally aware of the 

challenges provided by the instructor, participants in the inoculation condition were more 

able to see the instructor’s impact as positive and supportive.  

In the context of public speaking, Jackson, Compton, Thornton & Dimmock 

(2017) carried out a study to reappraise anxiety and reinterpret nerves more positively 

using inoculation. They divided participants into two groups, the inoculation treatment 

condition and the control condition. The former received an inoculation message prior to 

speaking that would counteract three main thoughts: “Everyone will see that I’m 

nervous”, “Everyone is judging me and my appearance during my talk”, “I’m not going to 

do well in my speech because I’m nervous”. Under each of these three negative thoughts 

participants might experience, participants were provided with material that described 

why each negative thought actually has little foundation (e.g. "For instance, anxiety and 

excitement share very similar physical symptoms; what seems to be important is how 

you choose to interpret the symptoms. What this means is that anxiety, if you experience 

it, is not necessarily a bad thing at all, and might even help you feel ‘switched on’ and 

ready.) The written information they received made them significantly less 'worried' about 

performing the speech than the control group. Results demonstrated how the information 

given to participants related to the emotions they might feel before the task completion 

is an effective method for altering an individual’s situation appraisal. Participants who 

received the inoculation treatment reported lower task-related anxiety prior to their 

speech, along with lower retrospective ratings of in-task somatic anxiety. Inoculated 



 23 

participants also reported that the message they received contributed to them being less 

concerned about their anxiety.  

 Study 3 will apply an inoculation treatment before participants perform each of 

the three training speeches not only to assess the effect that it has on their motivation to 

speak and on their anxiety reappraisal, but also on improving their speech performance 

at post-test. 

 2. Goals and hypotheses 

 The main goal of this PhD thesis is to evaluate the efficacy of a technology-

mediated VR public speaking intervention in a secondary school setting, particularly in  

how these VR trainings can be of help in reducing self-perceived anxiety and in 

enhancing public speaking performance in front of a real audience. VR environments 

allow users to access a credible scenario with virtual audiences and with a 360-degree 

view using an easy-to-use, phone-incorporated, head-mounted display (see Figure 1). 

The main hypothesis of this thesis will be to assess the efficacy of using these virtual 

scenarios in different VR conditions as opposed to a typical public speaking practices 

alone in a room. 

 This PhD thesis has three complementary goals. The first goal is to elucidate the 

effectiveness of a short practice with VR simulations to lower self-perceived anxiety and 

enhance public speaking abilities at post-test. The second goal is to test whether 

encouraging the participants’ embodiment during practice in VR environments will boost 

oral performance and reduce self-perceived anxiety of secondary school students at 

post-test. The third goal is to investigate the impact of inoculation messages before 

participants give their speeches within VR environments on the improvement of students' 

self-perceived anxiety and presentation skills. 

 We thus designed three training studies with a pre- and post-test design to 

achieve these goals. 

 In Study 1, a between-subject VR training study with a pre-test and post-test 

design will compare the effects of training across two groups, namely the VR group, 

which will perform a 3-session training within a VR exposure, and the non-VR group, 

which will perform the 3 sessions alone in a room. There will be a comparison between 

groups of the reduction of public speaking anxiety. 

 In Study 2, a between-subject VR training study, also with a pre-test and post-

test design, will compare the effects of training across two groups, the Non-Embodied 

VR condition and the Embodied VR condition, to assess the extent to which embodiment 

can reduce self-perceived anxiety and boost public speaking performance. As discussed 
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in Section 1.2.5, we hypothesize that encouraging user embodiment during VR 

experiences will give an additional boost to the effects of VR trainings. 

In Study 3, a between-subject VR training study with a pre-test and post-test 

design will compare the effects of VR training using inoculation. The study will assess 

the difference between two training groups: The Inoculation VR condition, which will 

receive inoculation messages before performing the trainings, and the Non-Inoculation 

VR condition that will not receive any instructions. As discussed before, we expect 

inoculation to reappraise anxiety felt by participants and thus give an additional boost to 

the oral performance of the treatment condition. 

 Finally, Study 4 will complement the previous studies and will analyze the effects 

that VR scenarios have on the speech and gesture patterns of participants. The main 

goal of the study will be to assess the prosodic and gestural features of public speech in 

VR scenarios. Following the study by Niebuhr et al. (2018), our Study 4 will focus on the 

prosodic and gestural patterns found in the trainings of the VR and non-VR conditions. 

Niebuhr et al. concluded in their study that the VR condition of performing the same 

speech four consecutive times showed an audience-oriented style that was also more 

charismatic and showed reduced signs of erosion due to the repeated rehearsal. 

Moreover, compared to the control non-VR group, the presentations of the VR group 

were characterized by a higher F0 level, a larger F0 range, a slower speaking rate, higher 

intensity level, and speakers were unexpectedly motivated to talk longer. Study 4, then, 

will assess the relationship between VR scenarios and the prosodic and gestural 

parameters within the speeches in each of the conditions. We hypothesize that the 

prosodic patterns during virtual reality trainings will explain the power of virtual audiences 

on public speaking performance.  

 All in all, to our knowledge, the present thesis is the first investigation that 

includes a joint assessment of VR trainings on reducing self-perceived anxiety and 

boosting oral performances at post-test and that will be performed by secondary school 

participants. Moreover, the influence of embodiment theory and inoculation theory in 

short oral performances during training will also be assessed.  

 

 3. Experimental Studies 

 
 The methodology used in the three training studies (Studies 1, 2 and 3) is very 

similar. The three studies use a between-subject pre and post-test design. They have an 

approximate duration of 4 weeks and consist of the following four parts: an initiation 

session, a pre-test session, three short public speaking training sessions, and the post-

test session. All of the studies contain the comparison between two different conditions. 
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Study 1 compares the effects of a non-virtual reality training condition (henceforth Non-

VR condition) with a virtual reality condition (henceforth the VR condition). Studies 2 and 

3 compare the effects of two types of VR conditions (see section 3.2 and 3.3). 

 The three training studies will be run in centric high schools in three middle class 

Barcelona districts (Eixample, Gràcia, and Sant Martí) with similar middle-income social 

composition and Catalan-Spanish language dominance. All participants are 11th grade 

students (1r de Batxillerat). This a course in which students have to orally present the 

high school thesis in front of an evaluating committee, and thus this training is of special 

importance and is supported by the high school officials. Since the main language of 

instruction in the target schools is Catalan, the public speaking training will also be 

performed in Catalan. 

  Finally, the fourth study will analyze the speech, gesture, and prosody patterns 

performed by all participants in the VR and the non-VR training conditions, with the 

hypothesis that the VR training scenarios will trigger a more audience-oriented output. 

 

 

 3.1 Study 1: Does a short training session with virtual reality simulations 
diminish self-perceived public speaking anxiety and enhance public speaking 
performance at post-test? 
 
 
 3.1.1 Research Question 

 

 Does a 3-session public speaking training within a VR paradigm help in reducing 

self-assessed anxiety and enhance public speaking performance results at post-test in 

secondary school students? 

 

 3.1.2 Participants 

 

 A total of 55 native Catalan-speaking high-school students (36 female and 19 

male; mean age=16.87, SD=0.33) participated in the study, 21 participants for the Non-

VR condition and 34 for the VR condition. All participants were in 1r de Batxillerat (11th 

grade). All students were recruited from four different public high-schools in two central 

districts of Barcelona (Gràcia and Sant Martí), with similar middle-income social 

composition and Catalan-Spanish language dominance. While in the district of Sant 

Martí, the population is largely Catalan-Spanish bilingual (96,3% understand Catalan, 

73,6% speak Catalan), in the district of Gràcia 97,2% understand Catalan, 81,8% speak 
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Catalan). All participants voluntarily participated in the experiment. The board of directors 

of these four high-schools (e.g. IES Fort Pius, IES Icària, IES Vila de Gràcia and IES 

Quatre Cantons) gave support to our project and arranged for students from 11th grade 

to participate in the public speaking training.  

 

 3.1.3 Materials 

 

 The pre-test and post-test materials of Study 1 consisted of giving a brief speech 

in Catalan in front of an assessment board of three people. Participants had two minutes 

to prepare a persuasive speech about a specific topic they were given. The training 

sessions were performed between the pre-test and post-test sessions and involved the 

delivery of three different brief speeches in two different VR conditions. Study 1 

compared a Non-VR training condition with a VR training condition. 
 

  3.1.3.1 Selection of topics 

 

 Pre-test and post-test tasks consisted of giving a 2-minute speech in front of a 

real audience (e.g., a 3-member assessment board.) The public speaking training 

consisted of 3 sessions in which participants needed to practice with three different 

topics. 

 In order to select these 4 topics for pre-test, post-test and training tasks, an initial 

choice of 10 topics was first made from a long list of suggested topics taken from a 

website maintained by instructors of public speaking and other communication courses 

(e.g., www.myspeechclass.com). This initial list of 10 topics was assessed through an 

online questionnaire which was distributed to lists of 17-year-old boys and girls. A total 

of 58 anonymous students participated in the poll. They were asked to rank their favorite 

topics from 1 (less liked) to 7 (most liked). The four highest rated topics were: "Do you 

think that adolescents should spend more time in nature?", "Is graffiti art?", "The house 

of my dreams", and "Can money buy happiness?". Figure 2 shows the means of the 

ratings of the four most popular topics. The results of the survey indicated that the most 

voted was "Do you think that adolescents should spend more time in nature?", which 

was used for the pre-test and post-test task. For the three trainings, the other three topics 

were used: "Is graffiti art?", "The house of my dreams", and "Can money buy 

happiness?". 
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Fours most voted topics  Mean 

"Do you think that 
adolescents should spend 
more time in nature?"  

5.72 

"Is graffiti art?"  5.52 

"The house of my dreams"   5.40 

"Can money buy happiness?"  5.12 

 
Table 1. Means showing the ratings of the four most voted topics answered by 58 participants. 
 
 

  3.1.3.2 Pre-test and post-test public speaking tasks  

  

 After the analysis of the responses given to the topic selection questionnaires, 

the following topics were chosen. The selected topic for both pre-test and post-test was 

the same: “Adolescents need to spend more time in nature”, since it was the preferred 

topic by the 58 students who participated in the poll. Before giving their 2-minute speech, 

participants received the instructions presented in Figure 3. They were asked to imagine 

having to convince representatives of the Catalan government to increase funding to 

high-schools to organize trips to the countryside. Participants were given data about 

recent experiments conducted in nature and told to use the data they found most 

important and necessary to convince the representatives that spending more time 

surrounded by nature is essential for their own development. Before every speech, 

students were given two minutes to read the instructions, prepare the speech, and take 

notes if they wished.  
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Figure 3. . Instructions for speech preparation at pre-test and post-test. 
 
 
  3.1.3.3 Training tasks 

 

 The training sessions consisted of three brief sessions which in total lasted 

approximately 8 minutes per participant. In each session, each participant was asked to 

give a 2-minute speech about a different specific topic every time. For the three studies, 

the materials used in the two conditions were exactly the same. In the first training 

session they spoke about the topic “What would the house of my dreams be like?” (see 

Figure 4 for the instructions distributed to students). In the second training session they 

talked about the topic “Is graffiti art?”, and in the third training session the topic was “Can 

happiness be bought?”. As in the pre-test and post-test, participants received a set of 

instructions where each topic was accompanied by a list of ideas that they could use as 

content for their speech (see Appendix C for a complete set of instructions for each 

speech). Again, before every speech, they were given two minutes to read the 

instructions, prepare the speech and take notes if they wished.  

 Before setting up the procedure for Study 1, a set of instructions was carefully 

written down and validated with a pilot session with four 17-year-old students. The 

instructions informed of the time each participant had to prepare the speech and the time 

they had to deliver the speech. In each of the speeches they had a script of ideas related 

to the title that they could use to include in the speech. 
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  3.1.3.4 Control measures 

 

 Since fear of public speaking and general social anxiety are very common in 

student populations, we aimed to control this factor. We used two standard self-

assessment tools of social anxiety (the PRPSA and the SUDS scales; see below).  

 
  3.1.3.5 Anxiety self-assessment 

  Previous studies have assessed anxiety in public speaking tasks through self-

perception measures (e.g. Verano-Tacoronte & Bolívar-Cruz, 2015; Heuett et al., 2011; 

Macinnis, Mackinnon & Macintyre, 2010). The most general self-assessed anxiety 

questionnaires are as SUDS, PRPSA, Personal Report of Confidence as Speaker, 

PRCS; (Paul, 1966), state CA measure, (Speilberger, Gorsuch & Lushene, 1970), the 

Self-Perceived Communication Competence (SPCC) scale, (McCroskey & McCroskey, 

1988), and the Willingness to Communicate scale, (McCroskey & Richmond, 1991).  

 In this study, in order to control for anxiety, each participant filled out two different 

questionnaires to self-assess their level of anxiety regarding public speaking.  

a) Personal Report of Public Speaking Anxiety, PRPSA (McCroskey, 1970) 

 The PRPSA-18, the reduced version of the Personal Report of Public Speaking 

Anxiety (PRPSA; McCroskey 1970), is a reliable and valid measure for assessing fear of 

public speaking. As Mörtberg et al., (2018: 423) claim “It would potentially benefit 

research and clinical settings by providing a psychometrically sound instrument that may 

be used for diagnosing fear of public speaking as well as evaluating its treatment. It is 

Figure 4. Instructions for speech preparation (1st training session). 
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concluded that the shorter and more easily administered PRPSA-18 is a credible option 

for assessing fear of public speaking among university students".  

Participants were given the PRPSA-18 in the Initiation Session. [see Appendix A]. 

 

b) Subjective Units of Distress Scale, SUDS (Wolpe, 1973) 

 Subjective anxiety was measured on the 100-point SUDS scale anchored by 0 

(no fear), 25 (mild fear), 50 (moderate fear), 75 (severe fear), and 100 (very severe fear). 

Participants were given the SUDS before they enter the room to give every speech, both 

at pre-test and post-test and in each of the three training sessions. [see Appendix B]. 

 

 Some studies have also measured anxiety through physiological responses such 

as Heart Rate (measured in beats per minute every second throughout the entire 

experiment with a sensor belt) or Skin Conductance (recorded from electrodes attached 

to the medial phalanges of the second and third fingers of a participant’s non-preferred 

hand. It is assessed by calculating the frequency of non-specific skin conductance 

responses per minute). Importantly, studies which have analyzed both types of 

measures (self-assessed and physiological arousal measures) have reported similar 

patterns of anxiety arousal (e.g. Takac et al., 2019; Owens & Beidel, 2015; Vanni, 

Conversano, Debbio, Landi, Carlini, Fanciullacci, Bergamasco, Fiorino, & Dell’osso, 

2013).  

 

 3.1.4 Experimental procedure 

 

 Study 1 followed a pretest-training-posttest experimental design (see Figure 5 for 

the experimental procedure). The trainings consisted of a total of three training sessions. 

Immediately before giving every speech at pre-test and post-test, each participant was 

asked to give a short speech in front of a real audience and rate their own level of anxiety 

using the SUDS test (Wolpe, 1973).  

 Each participant was tested and trained individually in a small quiet classroom at 

each participating school and videotaped using a Mac laptop in all phases of the 

experiments.  

 The structure of the experiment consisted of an initiation session, a pre-test 

session, three training sessions across three separate days, and finally a post-test 
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session (see following sections for more details). The whole study lasted four weeks. 

 

 

  3.1.4.1 Initiation session 

 

 In the initiation session, the author of the study (henceforth the experimenter) 

gathered all the participants in a given school and organized a meeting to explain the 

basic concepts participants had to bear in mind when delivering a speech. Instructions 

were given orally with the help of a visual aid that contained the main procedure of the 

experiment, the schedule for the entire study, and the rubric under which they would be 

assessed.  

 The session lasted half an hour and also served the purpose of preparing the 

students for the pre-test session. They were told that in the pre-test session they would 

speak in front of an audience of three people, performing a persuasive speech that would 

consist of convincing three representatives of the Catalan Government to take specific 

action. The specific topic would only be given to them prior to giving that speech. At the 

end of the session, any questions and concerns were answered. Students answered the 

questionnaire PRPSA-18. 

   

   

  3.1.4.2 Pre-test and post-test sessions 

 

 The pre-test and the post-test phases consisted of the exact same task. Upon 

arrival, students were asked to give a 2-minute speech in front of an audience of three 

people. The role of the experimenter was to receive every participant and show them the 

place where they had to sit down and read the instructions for the task. The experimenter 

set a stopwatch for two minutes of preparation time. Prior to the speech, students had 2 

minutes to read the topic they would talk about and prepare the speech, using notes as 

Figure 5. Experimental procedure of Study 1. 



 32 

needed. After these two minutes, the experimenter walked the participant to the adjacent 

room where a board consisting of three people waited for the next participant. The 

experimenter wished every participant good luck and left the room in order to receive the 

next participant. The assessment board had the role of acting as a real audience and 

assessing the speech of every participant. The board consisted of three University 

students that had previously taken the Public Speaking Course with the experimenter. 

The days of the pre-test and post-test, they received the following instructions: they had 

to be kind and respectful towards the speaker, say good morning or good afternoon, set 

the instruments and be very attentive, look at the speaker even if they had to write 

something down and once the speaker finished, say "thank you" and "goodbye" without 

any sort of feedback.  

 The raters were sitting in the same row of chairs and tables. The distance from 

the raters, and the speaker was an average of two meters (depending on the room we 

were given in every high-school). They had the rubrics printed out (see Appendix F) so 

that they could write down notes and rate each item. One rater was in charge of setting 

the stopwatch on a tablet and another rater was in charge of setting the camera to 

videotape every presentation. The whole preparation lasted approximately 30 seconds. 

Once everything was ready, participants delivered the speech standing up and they were 

videotaped (see Figure 7 for screenshots of speech delivery times at pre-test and post-

test). 

 Once the participant finished delivering the speech, they left the room and the 

experimenter showed them her gratitude for having taken part in the experiment. 

 

  3.1.4.3 Training sessions 

 

 The three training sessions were performed once a week. Each of the three 

trainings consisted of giving one speech alone in a classroom following the instructions 

that were given to them (see section 3.1.3, Materials). Upon arrival, every participant 

entered a small room with a table, and the experimenter handed them the instructions 

and content of the speech to deliver. They were given two minutes during which they sat 

to prepare their brief speech and structured their ideas, writing them down if needed. 

However, the script they wrote could not be used during the speech, to prevent them 

from simply reading their presentation. After the two minutes of preparation, they went 

to the adjacent room and gave a two-minute speech, in one of the following two 

conditions, VR and Non-VR. In the VR condition participants were told that they would 

be rehearsing their speech alone with the VR glasses on. The experimenter placed the 

VR glasses on each of the participants and made sure that glasses were well adjusted. 
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The experimenter reminded the participants that they would see a stopwatch within the 

application and once the two minutes were over, they had to take the VR glasses off and 

leave the room. They used a pair of ClipSonic VR glasses (their price is 9,95 €) attached 

to a Xiaomi Mi Note 5A smartphone device and the telephone application BeyondVR, a 

virtual reality interface. This app is a cardboard app that was designed in Canada by 

Jonah Perron and Eric Steinke. The app displays a virtual scenario and a virtual group 

of people that perform as the audience, facing the speaker.  
 

 

 

 

Figure 6. Picture of the ClipSonic VR glasses. 

 

 
Figure 7. Participant of the Non-VR condition performing the speech at Quatre Cantons high-

school (on the left) and participant of the VR condition performing the speech with the VR glasses 

at Icària high-school (on the right). 

 

  3.1.4.4 Public speaking assessment 

 
 The assessment of the pre and post-test speeches given in front of an audience 

was done with an adaptation of the Rubric The Competent Speaker Scoring Rubric 

(Hickerson, 2006) modified by Joe et al., (2015) with 10 items that assess performance, 

structure, non-verbal communication, relation with the audience, and use of vocabulary. 

[See Table 1 and Appendix F]. Items 5, 6, and 7 refer specifically to the performance 

(non-verbal and prosodic) where we expected more changes between pre and post-test 

and between conditions. The assessment ranged from 0=Deficient to 4=Advanced. 
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 The adaptation of the original rubric consisted of the following. The original item 

number 10 "Skillfully makes use of visual aids" was not included since it did not apply to 

our study and it was replaced by a new item regarding the use of filled pauses and empty 

words “Doesn't use filled pauses or empty words”. 

 Before pre-test and post-test assessments, the experimenter organized a training 

session with the raters, which was devoted to analyzing three different videotaped 

speeches in order to guarantee a high degree of agreement and consistency amongst 

them. There was an explanation of the rubric and questions and doubts were resolved.  

Items:  
1. Formulates an introduction that orients audience to topic and speaker 

2. Uses an effective organizational pattern 

3. Develops a conclusion that reinforces the thesis and provides psychological closure 

4. Demonstrates a careful choice of words 

5. Effectively uses vocal expression and paralanguage to engage the audience 

6. Keeps good eye contact with the audience 

7. Demonstrates nonverbal behavior that supports the verbal message 

8. Successfully adapts the presentation to the audience 

9. Constructs an effectual persuasive message with credible evidence and sound reasoning 

10. Doesn't use filled pauses nor empty words 

Table 2. Items of the rubric The Competent Speaker Scoring Rubric (Hickerson, 2006) 
modified by Joe et al. (2015). 
 
   

 3.1.5 Coding of data 

 

 Regarding anxiety, participant SUDS scores on their self-perceived anxiety prior 

to giving the speech ranged from 0 to 100. Public speaking performance scores were 

assessed by three raters on the ten items of the rubric on a scale of 0 to 4.  

 

 3.1.6 Statistical Analysis 

 

 The statistical analyses were done using IBM SPSS Statistics 19. Three GLMM 

were run for two independent variables, namely SUDS (anxiety) and Oral Performance. 

The models include Training Condition (two levels: VR and Non-VR) and Test (two 

levels: Time 1-pre-test; Time 2-post-test) and their interactions as fixed factors. Pairwise 



 35 

comparisons and post hoc tests were carried out for the significant main effects and 

interactions. 

 

 3.1.7 Results 

 

 The results of the GLMM analysis revealed a significant main effect of Test 

F(1,92) = 18,22, p<.001, a main effect of Training condition F(1,92)=4,88, p=.03. Post-

hoc analyses revealed a significant difference between both groups at pre-test showing 

a higher SUDS for the VR condition and an interaction between Test and Condition 

F(1,92) =5,08, p=.027. The differences between pre and post-test across groups were 

also significant, Non-VR F(1,92)=5,60, p=.02 and a higher difference for the VR condition 

F(1,92)=15,427, p <.001.  

 

 
Figure 8. Mean SUDS anxiety self-assessments from 0 to 100, separated by training 
condition (i.e. VR and Non-VR), by Test (i.e pre-test and post-test) and by subgroup 
(low and high-SUDS). Error bars represent confidence intervals. 
 

 We ran a second GLMM with the scores of the three trainings. We calculated the 

mean of the three trainings together for both conditions. Figure 9 shows the mean SUDS 

obtained from the three training sessions for both VR and Non-VR conditions. The GLMM 

analysis revealed a main effect of Training Condition F(1,48)=159.42, p<.001, showing 

that participants’ SUDS at VR and Non-VR differed significantly, being higher for the VR 

condition. This important feature of VR confirms the tendency of heightened anxiety in 

VR scenarios.  
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Figure 9. Mean SUDS anxiety self-assessments from 0 to 100 obtained from the three trainings, 
separated by training condition (i.e. VR and Non-VR). Error bars represent confidence intervals. 
 
 Figure 10 shows the mean overall delivery scores for the 10 items of the rubric, 

separated by training Condition (i.e. VR and Non-VR) and by Test (i.e pre-test and post-

test). The results of the GLMM model showed no significant interactions between 

Condition and Test, F(1,10)=0.731, p=.395, revealing that there was no difference in the 

gain of public speaking performance at post-test across VR and non-VR groups.   

 
Figure 10. Mean Overall Delivery ratings (10 items), separated by training Condition 
(i.e. Non-VR and VR) and by Test (i.e pre-test and post-test). Error bars represent 
confidence intervals. 
 

 Given the fact that the two between-subject groups were different at pre-test (both 

for self-perceived anxiety SUDS measures and overall performance) it is clear that future 

studies will need to control for this factor and groups will need to be balanced for self-

perceived anxiety. 
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 3.1.8 Discussion 

 

 The findings of this study offer support to the hypothesis that with only 3 sessions, 

the participants' self-perception of anxiety diminishes significantly between pre-test and 

post-test. However, it has not been proven that the VR condition outperforms the non-

VR condition. Crucially, since participants across groups differed in their SUDS scores 

at pretest, it will be necessary that further studies take this variable into account and 

balance groups at pretest.  

 As far as we know, little research has been devoted to the effects of virtual reality 

on the improvement of students’ oral communication skills. Our goal was to examine 

whether a short training with virtual reality could favor learners’ public speaking abilities 

through a between-subject training study with a pre-test and post-test design. However, 

the results of the oral performance showed no statistically significant differences 

between the VR and non-VR groups, and no clear gains were obtained at post-test. As 

in the previous case, we believe that it is necessary to control for self-perceived anxiety 

measures, as they can have a clear effect on oral performance . 

 Importantly, it is interesting to discuss the results illustrated in Figure 9, namely 

the fact that the three public speaking trainings with VR trigger a substantially higher self-

perception of  anxiety than trainings alone in a classroom. These results show the power 

of presence that VR triggers in participants during training and, thus, its capacity of 

triggering an amount of anxiety very similar to the one felt facing a real audience. All in 

all, we believe that VR settings can be of help as a complementary tool for students and 

teachers in high-schools to promote regular rehearsals of speeches and allow students 

to get accustomed to facing audiences, therefore reducing anxiety. Therefore, VR could 

offer a cost-effective solution for schools to facilitate brief, repeated public speaking 

practice to build speakers’ confidence.  

 Below we attach a table with the means of the answers of participants of Study 

1, eight months after the completion of the study. The highest difference lays in the third 

question, in which students in the VR condition rate the usefulness of the experiment for 

their current presentations with an 8.11, whereas the control condition rates it with a 6. 

  
QUESTIONS ASKED TO 

PARTICIPANTS 
NON-VR  

(8 answers) 

VR 

(19 answers) 

Did you feel comfortable 
performing the experiment?  

8.5 8.15 

Did you have fun? 7.87 8.21 
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Was the experiment useful 
for your present speeches? 

6 8.11 

Table 3. Means of the answers by participants of the Non-VR and the VR conditions 8 months 
after performing the experiment. 
 
 In order to assess the role of embodiment instructions, Study 2 examined the 

effects of embodiment to strengthen the reduction of anxiety and enhance the public 

speaking abilities of participants at post-test. 

 
 
 3.2 Study 2: Does encouraging embodiment with virtual reality simulations 
help diminish self-perceived public speaking anxiety and enhance public speaking 
performance? 
 
 3.2.1 Research Question 

 

 Does encouraging the participants’ embodiment in a 3-session public speaking 

training within a VR paradigm help in reducing self-assessed anxiety and enhance public 

speaking performance at post-test in secondary school students? 

 
 3.2.2 Participants 

 

 A total of 82 native Catalan-speaking high-school students (54 female and 28 

male; mean age=16.95, SD=0.35) participated in the study, 48 participants for the 

embodied VR condition and 34 for the non-embodied VR condition.  

 

 3.2.3 Materials 

 

 As in Study 1, the pre-test and post-test materials consist of giving the same brief 

speech in Catalan in front of an audience of three people. The training materials were 

the same and were performed between the pre-test and post-test sessions and involved 

the delivery of three different brief speeches in two different VR conditions. The only 

difference with Study 1 is that Study 2 will compare a Non-Embodied VR training 

condition with an Embodied VR training condition.  

 

 

 

 

 



 39 

  3.2.3.1 Control Measures 

 

 Apart from controlling for anxiety measures, as in Study 1, we also aimed at 

controlling for personality traits of participants and we included two more self-

assessments: the Big Five Personality Traits test and the General Charisma Inventory 

(GCI) test (see section 3.2.3.3 below) 

 

  3.2.3.2 Anxiety assessment 

 

 Anxiety perception was also assessed by the three members of the assessment 

board at pre- and post-test using the SUDS questionnaire. The instruction given to the 

assessment board was the following: "How nervous do you perceive the participant to 

be?" 

 

  3.2.3.3 Personality self-assessment 

 

 In order to control for personality traits, participants filled out the following two 

questionnaires. 

 c) General Charisma Inventory (GCI) developed by Tskhay et al. (2018) 

measures the self-assessed charisma with six items. Three of which refer to influence 

and the other three to affability rated using a 5-point Likert scale being 1-Strongly 

disagree and 5-Strongly agree. Participants are given the GCI in the Initiation Session. 

[see Appendix C]. 

 d) The Big Five Personality Traits is a test developed by McCrae & Costa. It helps 

participants understand why they act the way that they do and how their personality is 

structured. The five traits are shown to be consistent and stable over time (McCrae & 

Costa, 2006). Traits have to be stable and not change from one day to another or be 

affected by a temporary mood or external factors. People have been followed for years 

to see to what degree the traits may change. The stability over time is high (Abe, 2005; 

McCrae & Costa, 2006; Hampson, Andrews, Barckley, & Peterson, 2007; Nass, 2012; 

Edmonds, Goldberg, Hampson & Barckley, 2013; cf. Neppl et al., 2010). 

The test is scored using a 5-point Likert scale from 1-Disagree to 5-Agree. Participants 

fill the The Big Five Personality Traits online after the Initiation Session and before the 

pre-test session [see Appendix D]. 
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 3.2.4 Coding of data 

 

 Data coding will be the same as in Study 1. Additionally, we will add the SUDS 

score rated by the three members of the assessment board. In sum, each participant will 

have two SUDS scores at pre-test and post-test; one assessed by the same participant 

and the other assessed by how anxious the participant seems right before starting the 

speech.   

 As mentioned in section 3.2.3.3, the GCI and Big Five Personality Traits test will 

be added in this Study:  

 GCI will have a total of 3 scores. Two provided by the raters both at pre and post-

test and the one given by the participants before the pre-test session. 

 Big Five personality test will be rated by all participants in the initiation session. 

 

 3.2.5 Statistical Analysis 

 

  The statistical analyses will be the same as in Study 1. Using IBM SPSS 

Statistics 19, a GLMM will be run for two independent variables, namely SUDS (self-

perceived anxiety) and Oral Performance. The two models will include Training Condition 

(two levels: Embodied and Non-Embodied) and Test (three levels: Time 1-pre-test; Time 

2-post-test) and their interactions as fixed factors. Pairwise comparisons and post hoc 

tests will be carried out for the significant main effects and interactions. 

 3.2.6 Expected results  

 We expect that the results of both the anxiety measures and the oral performance 

will support our hypothesis, that is, that the participants in the Embodied VR condition 

will have a higher reduction of anxiety after the brief training and will show a larger 

improvement of the oral performance than the participants in the Non-Embodied VR 

condition.  

 In order to assess the role of reappraising instructions, Study 2 will examine the 

effects of embodiment to strengthen the reduction of anxiety and oral performance of 

participants at post-test.  
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 3.3 Study 3: Does the use of inoculation messages to reappraise anxiety 
with virtual reality simulations help diminish self-perceived public speaking 
anxiety and enhance public speaking performance? 
 
 3.3.1 Research Question 

 

 Does the presence of inoculation messages before training sessions help to 

interpret anxiety more positively and thus enhance public speaking performance at post-

test in secondary school students? 

 

 

 3.3.2 Participants 

 

 An estimate of 80 native Catalan-speaking high-school students will participate 

in the study, 40 participants for the Inoculation VR condition and 40 for the Non-

Inoculation VR condition. All participants are in the same high-school course, 1r de 

Batxillerat (11th grade), at different public high-schools in Barcelona. We are currently 

waiting for confirmation of the schools that will participate in this study.  

 

 3.3.3 Materials 

 

 All materials will be exactly the same as in Study 1 and 2, except for the 

instructions given to the Inoculation VR condition before each of the trainings and the 

instruments to measure the effectiveness of the treatment. The instruments will follow 

those employed in Jackson et al's study (2017): A single item on perceived threat, a 

single item on task importance, a single item on task-related anxiety, a four-item 

instrument on social anxiety, a scale on self-efficacy, and retrospective assessments on 

anxiety and performance, such as: cognitive and somatic anxiety, interpretation of 

anxiety, impact of message and self-task.  

 

  3.3.3.1 Training sessions 

 

 The three training sessions will be performed once a week.  

 In this Study, the Inoculation VR condition will receive the following written 

message, right before entering the room to give the speech and after having self-

assessed their own level of self-perceived anxiety:  
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Figure 11. Inoculation treatment message for the Inoculation VR condition. Message 
adapted from the inoculation treatment performed in Jackson et al.'s study (2017) 
 

 

 3.3.4 Experimental procedure 

 
 Figure 12. Experimental procedure of Study 3. 
 
 3.3.5 Coding of data 

 

 Coding of data will follow the same procedure as in Study 2.  



 43 

 3.3.6 Statistical Analysis 

 

 The statistical analyses will be done using IBM SPSS Statistics 19, a GLMM will 

be run for two independent variables, namely SUDS (self-perceived anxiety) and Oral 

Performance. The two models include Training Condition (two levels: Non-Inoculation 

and Inoculation) and Test (two levels: Time 1-pre-test; Time 2-post-test) and their 

interactions as fixed factors. Pairwise comparisons and post hoc tests will be carried out 

for the significant main effects and interactions. 

´ 

 3.3.7 Expected results 

 

 We expect that the Inoculation VR condition will outperform the Non-Inoculation 

VR condition in terms of reappraising anxiety and improving oral performance from pre-

test to post-test.  

 
 
 3.4 Study 4: Prosodic and gestural characterization of public speech in VR 
scenarios 
 This complementary study will further analyze the training data obtained from the 

training conditions in Studies 1, 2 and 3.  

 The sense of presence evoked in a VR environment and its effect on speech was 

demonstrated in Niebuhr et al.'s study (2018) by the VR condition performing four 

consecutive times the same speech. While in the non-VR condition speakers showed 

reduced signs of erosion due to the repeated rehearsal, in the VR condition speech was 

less affected by erosion and an audience oriented style (e.g., more charismatic style) 

was attained. Moreover, compared to the control group, the presentations of the VR 

group were characterized by a higher F0 level, a larger F0 range, and a slower speaking 

rate, higher intensity level and speakers were unexpectedly animated to talk longer. 

 Study 4 will be a follow-up of Niebuhr et al's study to analyze all the data obtained 

in the three previous empiric studies and identify the gesture and prosodic patterns within 

VR and Non-VR environments.  
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 3.4.1 Coding of data 

 The data will be coded for a set of prosodic features (e.g., SAME as in Niehbur 

et al's study) and we will code for a set of gestural features (e.g., gesture rate, gesture 

type, and gesture amplitude). Gesture amplitude will be perceptually coded following the 

procedure followed by Cravotta, Prieto & Busà (2019), where Salient Gesture (S) rate 

was computed per every story told as the number of salient gestures produced per story 

relative to the number of spoken words in the narrative (Salient gesture/words*100). The 

same was done for Non-Salient (NS) gesture rate.  

 

 3.4.2 Statistical Analysis 

 The ratings obtained from the pre-test and post-test of each study will be 

submitted to several GLMMs using IBM SPSS Statistics 19. The extracted features 

include three counts and four acoustic measures. The counts are: the total number of 

syllables per speech, estimated on the basis of intensity maxima; the total number of 

pauses, i.e. silences ³ 300 ms; and the number of syllables per inter-pausal unit (IPU). 

The measured parameters are: the average speaking rate (syl/s) per IPU, the average 

F0 level (in Hz) per IPU, the F0 range (in semitones, st) per IPU and the intensity level 

(in dB) per IPU. Accordingly, we will use GLMMs. Fixed factors will be the different 

conditions. Dependent variables will be the counts or mean values per participant. 

(PARTICIPANT) will be included as a covariate. 

 In sum, the fundamental aspect of VR as a tool that delivers real experience that 

gives rise to illusory sense of place and an illusory sense of reality is what distinguishes 

it fundamentally from all other types of media. In our view, VR is a powerful tool for the 

achievement of authentic experience which can be effectively applied in the context of 

public speaking training. We hope that the results obtained in the studies of this thesis 

will help reinforce the role of public speaking abilities training in formal education. VR 

environments can be a complementary tool for teachers and students to use in oral 

presentation courses to rehearse their speeches and learn in a more gamified manner. 

 
 
 4. Work Plan 
 
 Study 1 consisted of a pre and a post-test design and a training of three sessions 

in three separate days. Pre and post-test were performed in front of a real audience that 

assessed the performance of secondary school participants. There were two conditions: 
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VR and Non-VR. All participants filled the SUDS questionnaire, a test that measures the 

self-perceived anxiety of participants right before giving the speech. The main difference 

is that in the VR condition, participants performed the three training sessions wearing 

the VR goggles alone in a room, whereas in the Non-VR condition, they performed the 

same training sessions alone in a room. Participants left the room after having completed 

the speech. Data were collected in May 2019. 

Time schedule: March-May 2019 

Congress presentations:  

- Educa 2020. Santiago de Compostela. February 27-29, 2020.  

 

 Study 2 consisted of the same design used in Study 1, but in this case both 

conditions had performances in VR environments. The number of participants was 86 

secondary school students. The difference between conditions was that students of the 

embodied condition were encouraged to use their bodies to express themselves before 

each of the three trainings. The other condition did not provide any instruction. Data were 

collected and are in the process of being analysed.   

Time schedule: February - March 2020 

Intended congress presentations:  

- WorldCTE World Conference on Teaching and Education. Vienna. February 19-21, 

2021. 

 

 Following the same design used in the previous studies, Study 3 will consist of 

two VR embodied conditions: The Non-Inoculation and the Inoculation condition. Each 

student of this latter condition will receive a motivation message before starting the 

speech. The other condition will not receive any sort of motivation before training. We 

intend to collect the data during the first term of the 2020-21 academic year.  

Time schedule: October - December 2020 

Intended congress presentations:  

-Tone and Intonation Conference. Sonderborg. June 15-18, 2021 

 

 Following the study by Niebuhr et al. (2018), Study 4 will focus on the prosodic 
patterns found in the trainings of the VR, non-VR and Embodied-VR conditions of 

previous studies. Niebuhr et al. concluded that the VR condition of performing the same 

speech four consecutive times showed an audience-oriented style as also being more 

charismatic and showing reduced signs of erosion due to the repeated rehearsal. 

Moreover, compared to the control group, the presentations of the VR group were 

characterized by a higher F0 level, a larger F0 range, a slower speaking rate, higher 
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intensity level, and unexpectedly, speakers were motivated to talk longer. Study 4, then, 

will try to assess the relationship between VR scenarios and the prosodic parameters 

within the speeches in each of the conditions. Additionally, we will analyze the 

embodiment construct to establish a connection between prosody, the production of 

gesture and prosody, and the anxiety perceived by each participant. 

 I intend to carry out an academic internship at the Human-Robot Interaction Lab 

at SDU (Denmark) directed by Kerstin Fischer during the Spring term of the academic 

year 2020-2021. Dr. Niebuhr is a well-known researcher in the area of prosody and 

charisma and is currently developing the PERCY projects on persuasiveness and 

charisma. As agreed with him, I will work on Study 4 during my stay in that lab. We will 

also likely be able to work on assessing the relationship between the charisma and Big 

Five Personality Traits test results and the ratings obtained in the oral assessment rubric.   

Time schedule: April - June 2021 in SDU during the International stage. 

Intended congress presentations: 

- ISGS International Society for Gesture Studies. Chicago. July 14-16, 2021.  

- Phonetics and Phonology in Europe, Barcelona, June 21-23 2021. 

 
  



 47 

 5. References 
 
ABE, J. A. (2005). The predictive validity of the Five-Factor Model of personality with preschool 
 age children: A nine year follow-up study. Journal of Research in Personality, 39, 423–
 442. 
ADECCO (2015). Informe sobre jóvenes y mercado laboral. Retrieved from: 
 http://www.oie.es/wp-content/uploads/2015/09/oie_estudio.pdf.  
ALI, N., & NAGAR, R. (2013). To Study the Effectiveness of Occupational Therapy Intervention 
 in the Management of Fear of Public Speaking in School Going Children Aged between 
 12-17 Years. The Indian Journal of Occupational Therapy, 45(3), 21–25. 
AL-KADI, A. S., DONNON, T., PAOLUCCI, E. O., MITCHELL, P., DEBRU, E., & CHURCH, N. 
 (2012). The effect of simulation in improving students’ performance in laparoscopic 
 surgery: a meta-analysis. Surgical Endoscopy, 26, 3215–3224.  
ALIBALI, M. W., EVANS, J. L., HOSTETTER, A. B., RYAN, K., & MAINELA-ARNOLD, E. (2009). 
 Gesture-speech integration in narrative: Are children less redundant than adults? 
 Gesture, 9(3), 290–311.  
ANDERSON, C., & BERDAHL, J. L. (2002). The experience of power: Examining the effects of 
 power on approach and inhibition tendencies. Journal of Personality and Social 
 Psychology, 83, 1362–1377. 
ANDERSON, C., & GALINSKY, A. D. (2006). Power, optimism, and risk taking. European Journal 
 of Social Psychology, 36, 511–536.  
ANDERSON, P., ROTHBAUM B.O, & HODGES L.F. (2003). Virtual reality exposure in the 
 treatment of social anxiety. Cognitive and Behavioral Practice, 10, 240–247.  
ANDERSON, P., ZIMAND E, HODGES L.F., & ROTHBAUM B.O. (2005). Cognitive behavioral 
 therapy for public-speaking anxiety using virtual reality for exposure. Depression & 
 Anxiety; 22(3),156–158. 
ANKE, W. B., MARCIA, J. W., ANNE, C. M. & WESTENBERG, P. M. (2002). The Relation 
 between Public Speaking Anxiety and Social Anxiety: A Review. Journal of Anxiety 
 Disorders, 23(3), 305–313.  
ARMEL, K. C., & RAMACHANDRAN, V. S. (2003). Projecting sensations to external objects: 
 evidence from skin conductance response. Proceedings of the Royal Society of London. 
 Series B, 270, 1499–1506.  
ARORA, A., LAU, L. Y., AWAD, Z., DARZI, A., SINGH, A., & TOLLEY, N. (2014). Virtual reality 
 simulation training in otolaryngology. International Journal of Surgery, 12, 87–94.  
ASHBY, F. G., ISEN, A. M., & TURKEN, A. U. (1999). A neuropsychological theory of positive 
 affect and its influence on cognition. Psychological Review, 106, 529–550.  
ASPINWALL, L. G., & TAYLOR, S. E. (1997). A stitch in time: Self-regulation and proactive 

coping. Psychological Bulletin, 121, 417– 436.  
AZIZ-ZADEH, L., & DAMASIO, A. (2008). Embodied semantics for actions: Findings from 
 functional brain imaging. Journal of physiology, 102. 35–9. 
BAILEY, E. (2018). A Historical View of the Pedagogy of Public Speaking, Voice and Speech 

Review, 13(1), 31-42. 
BANDURA, A. (1997). Self-efficacy: The exercise of control. New York: W. H. Freeman & 

Company.  
BARLOW, D. H., NOCK, M. K., & HERSEN, M. (2009). Single case experimental designs: 

Strategies for studying behavior change. Boston: Pearson Allyn & Bacon. 
BARSALOU, L.W. (2003b). Situated simulation in the human conceptual system. Language and 
 Cognitive Processes, 18, 513–562.  
BARTHOLOMAY, E. M., & HOULIHAN, D. D. (2016). Public Speaking Anxiety Scale: Preliminary 
 psychometric data and scale validation. Personality and Individual Differences, 94, 211–
 215. 



 48 

BATES, D., MÄCHLER, M., BOLKER, B., & WALKER, S. (2014). Fitting Linear Mixed-Effects 
 Models Using lme4. ArXiv e-prints. arXiv:1406. 
BEHNKE R., & SAWYER, C. R. (2001a). Patterns Of Psychological State Anxiety in Public 
 Speaking as a Function of Anxiety Sensitivity. Communication Quarterly, 49, 84–94. 
BELTZER, M.L., NOCK, M.K., PETERS, B.J., & JAMIESON, J.P. (2014) Rethinking butterflies: 
 The affective, physiological, and performance effects of reappraising arousal during 
 social evaluation. Emotion 14, 761–768.  
BERNS, A., GONZALEZ-PARDO, A., & CAMACHO, D. (2013). Game-like Language Learning in 
 3-D Virtual Environments. Computers and Education 60, 210–20.   
BLASCOVICH, J., & MENDES, W.B. (2000). Challenge and threat appraisals: The role of 
 affective cues. In J. P. Forgas (Ed.) Feeling and thinking: The role of affect in social 
 cognition (pp. 59 82). Paris: Cambridge University Press. 
BLÖTE, A.W., KINT, M.J., MIERS, A., & WESTENBERG, P. (2008). The relation between public 
 speaking anxiety and social anxiety: A review. Journal of Anxiety Disorders (2009), 305–
 313. 
BOCK, K., & CUTTING, J.C. (1992). Regulating mental energy: Performance units in language 
 production. Journal of Memory and Language, 31, 99–127 
BOETTCHER J., CARLBRING P., RENNEBERG B., & BERGER T. (2013). Internet-Based 

Interventions for Social Anxiety Disorder - an Overview. Verhaltenstherapie; 23, 160–
168. 

BROOKS, A.W. (2013). Get excited: Reappraising pre-performance anxiety as excitement. 
Journal of Experimental Psychology General, 143, 1144–1158.  

BROWN, A. D., & CURHAN, J.R. (2013). The polarizing effect of arousal on negotiation. 
Psychological Science, 24, 1928 –1935.  

BROWN, A., & GREEN, T. (2016). Virtual Reality: Low-Cost Tools and Resources for the 
 Classroom. TechTrends: Linking Research & Practice to Improve Learning, 60(5), 517–
 519. 
BUCKLEY, C. E., KAVANAGH, D. O., TRAYNOR, O., & NEARY, P. C. (2014). Is the skillset 

obtained in surgical simulation transferable to the operating theatre? The American 
Journal of Surgery, 207, 146–157.  

BURGMER, P., & ENGLICH, B. (2012). Bullseye! How power improves motor performance. 
 Social Psychological and Personality Science, 3, 1-9. 
CALVET, L., BOURDIN, P., & PRADOS, F. (2019). Immersive Technologies in Higher Education: 
 Applications, Challenges, and Good Practices. In: ICEEL 2019: Proceedings of the 2019 
 3rd International Conference on Education and E-Learning. New York, NY: Association 
 of Computing Machinery, 95–99. 
CARNEY, D. R., HALL, J., & SMITH LEBEAU, L. (2005). Beliefs about the nonverbal expression 
 of social power. Journal of Nonverbal Behavior, 29, 105–123. 
CHEN, J., & CHIANG, C. (2016). The Crossroads of English Language Learners, Task-Based 
 Instruction, and 3D Multi-User Virtual Learning in Second Life. Computers and Education 
 102: 152–71.  
COLBECK, J. (2011). The Impact of a Fundamentals of Speech Course on Public Speaking 

Anxiety. The Journal of Undergraduate Research, 9, Article 18. 
COMPTON, J. (2013). Inoculation theory. In J. P. Dillard & L. Shen (Eds.), The Sage Handbook 
 of Persuasion: Developments in Theory and Practice, 2nd ed., 220–237. Los 
 Angeles, CA: Sage. 
CONN, C., LANIER, J., MINSKY, M., FISHER, S., & DRUIN, A. (1989). Virtual environments 
 and interactivity: windows to the future, in ACM SIGGRAPH Computer Graphics (Boston, 
 MA: ACM), 7–18.  
CONNOLLY, M., SELIGMAN, J., KASTENMEIER, A., GOLDBLATT, M., & GOULD, J. C. 
 (2014). Validation of a virtual reality-based robotic surgical skills curriculum. Surgical 
 Endoscopy, 28, 1691–1694. 



 49 

CRAVOTTA, A., PRIETO, P., & BUSA, M. G. (2019). Encouraging gesture use in a narration task 
 increases speakers’ gesture rate, gesture salience and the production of representational 
 gestures. Conference: 6th Gesture and Speech in Interaction (GESPIN) At: Paderborn, 
 Germany. 
CROSLING, G., & WARD, I. (2002). Oral Communication: The needs and uses of business 

graduate employees. English for Specific Purposes. An International Journal, 21(1). 
CRUM, A.J., SALOVEY, P., & ACHOR, S. (2013). Rethinking stress: The role of mindsets in 

determining the stress response. Journal of Personal Social Psychology, 104, 716–733.  
CUDDY, A. J. C., WILMUTH, C.A., & CARNEY, D.R. (2012). The Benefit of Power Posing Before 
 a High-Stakes Social Evaluation. Harvard Business School Working Paper, No. 13-027. 
DARWIN, C. (2009). The expression of the emotions in man and animals. New York, NY: Oxford. 
 (Original work published 1872)  
DE WAAL, F. (1998). Chimpanzee politics: Power and sex among apes (Rev. ed.). Johns Hopkins 
 University Press. 
DIETRICH, S., & ROAMAN, M. H. (2001). Physiological arousal and predictions of anxiety by 
 people who stutter. Journal of Fluency Disorders, 26, 207–225. 
DIMMOCK, J., GAGNÉ, M., PROUD, L., HOWLE, T., REBAR, A., & JACKSON, B. (2016). An 
 Exercise in Resistance: Inoculation Messaging as a Strategy for Protecting Motivation 
 During a Monotonous and Controlling Exercise Class. Journal of Sport and Exercise 
 Psychology, 38, 1–31.  
DOMINGO, J. R., & BRADLEY, E. G. (2018). Education Student Perceptions of Virtual Reality as 
 a Learning Tool. Journal of Educational Technology Systems, 46(3), 329–342.  
EDMONDS, G. W., GOLDBERG, L. R., HAMPSON, S. E., & BARCKLEY, M. (2013). Personality 
 stability from childhood to midlife: Relating teachers‟ assessments in elementary school 
 to observer- and self-ratings 40 years later. Journal of Research in Personality, 47, 505–
 513 
ELLIOTT, S.A., BROWN, J.S. (2002). What are we doing to waiting list controls? Behav Res Ther, 
 40(9), 1047-1052. 
FEYEREISEN, P., & HAVARD, I. (1999). Mental imagery and production of hand gestures while 
 speaking in younger and older adults. Journal of Nonverbal Behavior, 23(2), 153–
 171. 
FOA, E. B., & KOZAK, M. J. (1986). Emotional processing of fear: Exposure to corrective 

information. Psychological Bulletin, 99(1), 20–35. 
FREDRICKSON, B. L. (2001). The role of positive emotions in positive psychology: The broaden-
 and-build theory of positive emotions. American Psychologist, 56(3), 218–226. 
GALINSKY, A. D., MAGEE, J. C., GRUENFELD, D. H., WHITSON, J. A., & LILJENQUIST, K. A. 
 (2008). Power reduces the press of the situation: Implications for creativity, conformity, 
 and dissonance. Journal of Personality and Social Psychology, 95, 1450–1066. 
GLENBERG, A., SATO, M., CATTANEO, L. & RIGGIO, L., PALUMBO, D., & BUCCINO, G. 

(2008). Processing Abstract Language Modulates Motor System Activity. Quarterly 
Journal of Experimental Psychology, 61, 905–19. 

GOBERMAN, A., HUGHES, S. & HAYDOCK, T. (2015). Acoustic Characteristics of Public 
Speaking: Anxiety and Practice Effects. Speech Communication. Graduate Attributes at 
Murdoch University, 867–876. 

GROSS, J.J. (1998a).The emerging field of emotion regulation: An integrative review. Review of 
 General, Psychology, 2(3), 271–299. 
GROSS, J.J. (2002). Emotion Regulation: Affective, Cognitive, and Social Consequences. 
 Psychophysiology, 39, 281–91. 
GUINOTE, A. (2007). Power and goal pursuit. Personality and Social Psychology Bulletin, 33, 
 1076–1087. 
HADAR, U., & BUTTERWORTH, B. (1997) Iconic gesture, imagery and word retrieval in speech. 

 Semiotica, 115, 147–172. 



 50 

HALL, J. A., COATS, E. J., & SMITH LEBEAU, L. (2005). Nonverbal behavior and the vertical 
 dimension of social relations: A meta-analysis. Psychological Bulletin, 131, 898–924. 
HAMPSON, S. E., ANDREWS, J. A., BARCKLEY, M., & PETERSON, M. (2007). Trait stability 
 and continuity in childhood: Relating sociability and hostility to the Five-Factor model of 
 personality. Journal of Research in Personality, 41, 507–523. 
HANCOCK, A., STONE, M., BRUNDAGE, S. B. & ZEIGLER, M. T. (2010). Public Speaking 
 Attitudes: Does Curriculum Make A Difference? Journal of Voice, 302–307. 
HANTON, S., NEIL, R., & MELLALIEU, S.D. (2008). Recent developments in competitive anxiety 

direction and competition stress research. International Review of Sport and Exercise 
Psychology, 1, 45–57.  

HARRIS S.R, KEMMERLING R.L, NORTH M. (2002). Brief virtual reality therapy for public 
speaking anxiety. Cyberpsychology & Behavior; 5, 543–550. 

HEUETT, B.L., & HEUETT, K.B. (2011). Virtual reality therapy: A means of reducing public 
 speaking anxiety. International Journal of Humanities and Social Science 1, 1–6. 
HICKERSON, C. (2006). Scoring rubric for oral communication behavior assessment. 
 Unpublished manuscript, James Madison University, Harrisburg, VA. 
HOSTETTER, A. B., & ALIBALI, M. W. (2007). Raise your hand if you’re spatial: Relations 

between verbal and spatial skills and gesture production. Gesture, 7, 73–95.  
HOSTETTER, A. B., & POTTHOFF, A. L. (2012). Effects of personality and social situation on 
 representational gesture production. Gesture, 12(1), 62–83.  
HUNTER, K.M, WESTWICK, J.N. & HALETA, L.L. (2014). Assessing Success: The Impacts of a 

Fundamentals of Speech Course on Decreasing Public Speaking Anxiety, 124–135. 
IBÁÑEZ, M.B., GARCÍA, J.J., GALÁN, S., MAROTO, D., & MORILLO, D. (2018). Design and 
 Implementation of a 3D Multi-User Virtual World for Language Learning. Educational 
 Technology & Society, 14, 2–10.  
JACKSON, B., COMPTON. J., THORNTON, A.L., & DIMMOCK J.A. (2017). Re-Thinking Anxiety: 

Using Inoculation Messages to Reduce and Reinterpret Public Speaking Fears. PLOS 
ONE 12(1). 

JAMIESON, J. P., MENDES, W. B., BLACKSTOCK, E., & SCHMADER, T. (2010). Turning the 
 knots in your stomach into bows: Reappraising arousal improves performance on the 
 GRE. Journal of Experimental Social Psychology, 46, 208 –212.  
JAMIESON, J. P., NOCK, M. K., & MENDES, W. B. (2013b). Improving acute stress responses: 
 The power of reappraisal. Current Directions in Psychological Science, 22, 51–56. 
JAMIESON, J.P., NOCK, M.K., & MENDES, W.B. (2013a). Changing the conceptualization of 
 stress in social anxiety disorder: Affective and physiological consequences. Clinical 
 Psychological Science, 1, 363–374. 
JENSEN, M. T. (2014). Exploring business travel with work – family conflict and the emotional 
 exhaustion component of burnout as outcome variables: the job demands–resources 
 perspective. European Journal of Work and Organizational Psychology, 23, 497–510. 
JEONG, H., SUGIURA, M., SASSA, Y., WAKUSAWA, K., HORIE, K., SATO, S., & KAWASHIMA, 

R. (2010). Learning second language vocabulary: Neural dissociation of situation-based 
learning and text-based learning. NeuroImage, 50, 802–809.  

JOE, J., KITCHEN, C., CHEN, L., & FENG, G. (2015). A prototype public speaking skills 
assessment: An evaluation of human-scoring quality. ETS Research Report Series. 

JONES, M., MEIJEN, C., MCCARTHY, P.J., & SHEFFIELD, D. A. (2009). Theory of challenge 
 and threat states in athletes. International Review of Sport and Exercise Psychology, 2, 
 161–180. 
KANG, E., & HAN, Z. (2015). The efficacy of written corrective feedback in improving L2 written 
 accuracy: a meta-analysis. Modern Language Journal, 99, 1–18.  
KELLY, S. D., & GOLDSMITH, L. H. (2004). Gesture and right hemisphere involvement in 
 evaluating lecture material. Gesture, 4(1), 25–42. 
KITA, S. (2000). How representational gestures help speaking. In D. Mc- Neill (Ed.), Language 
 and gesture, 162–185. Cambridge: Cambridge University Press.  



 51 

KITA, S. (2009). Cross-cultural variation of speech-accompanying gesture: A review. Language 
 and Cognitive Processes, 24, 145–167.  
KLINGER, E., BOUCHARD, S., LEGERON, P., ROY, S., LAUER, F., CHEMIN, I., & NUGUES, 

P. (2005). Virtual reality therapy versus cognitive behavior therapy for social phobia: A 
preliminary controlled study. Cyberpsychology & Behavior, 8, 76–88. 

KOTHGASSNER, O.D., FELNHOFER, A., HLAVACS, H., BEUTL, L., PALME, R., KRYSPIN-
EXNER, I., & GLENK, L.M. (2016). Salivary cortisol and cardiovascular reactivity to a 
public speaking task in a virtual and real-life environment. Computers in Human Behavior, 
62, 124–135.  

LAN, Y., FANG, S., LEGAULT, J., & LI, P. (2014). Second Language Acquisition of Mandarin 
Chinese Vocabulary: Context of Learning Effects. Educational Technology Research and 
Development 63, 671–90.  

LEGAULT, J., ZHAO, J., CHI, Y.A., CHEN, W., KLIPPEL, A., & LI, P. (2019). Immersive Virtual 
 Reality as an Effective Tool for Second Language Vocabulary Learning. Languages, 4, 
 13. 
LEVAK, N., & SON, J.B. (2017). Facilitating second language learners' listening comprehension 
 with Second Life and Skype. ReCALL, 29(2), 200–218. 
LORELLO, G., COOK, D., JOHNSON, R., & BRYDGES, R. (2014). Simulation-based training 
 in anaesthesiology: a systematic review and meta-analysis. British Journal of 
 Anaesthesia, 112, 231–245.  
MACINNIS, C., MACKINNON, S., & MACINTYRE, P., (2010). The illusion of transparency and 
 normative beliefs about anxiety during public speaking. Current Research in Social 
 Psychology, 15. 
MARICCHIOLO, F., GNISCI, A., BONAIUTO, M., & FICCA, G. (2009). Effects of different types 
 of hand gestures in persuasive speech on receivers' evaluations. Language and 
 Cognitive Processes, 24(2), 239–266.  
MCCRAE, R. R., & COSTA, P. T. (2006). Personality in adulthood. A five-factor theory 
 perspective. London: The Guilford Press. 
MCGUIRE, W. J. (1964). Inducing resistance to persuasion. In L. Berkowitz (Ed.), Advances in 
 Experimental Social Psychology, Vol. 1, 191–229. New York, NY: Academic Press. 
MILLARD, W., & MENZIES, L. (2016). The State of Speaking in our Schools. 

http://www.esu.org/__data/assets/pdf_file/0026/13796/Oracy-State-of-speaking-report- 
v2.pdf 

MILLENNIAL BRANDING AND EXPERIENCE (2012). The Student Employment Gap. 
http://millennialbranding.com/2012/millennial-branding-student-employment-gap-study/ 

MORREALE, S. P., OSBORN, M. M., & PEARSON, J. C. (2000). Why communication is 
important: A rationale for the centrality of the study of communication. Journal of the 
Association for Communication Administration, 29(1), 125. 

MÖRTBERG, E., JANSSON-FRÖJMARK, M., PETTERSSON, A., & HENNLID-OREDSSON, T. 
(2018). Psychometric Properties of the Personal Report of Public Speaking Anxiety 
(PRPSA) in a Sample of University Students in Sweden. International journal of cognitive 
therapy, 11(4), 421–433.  

NEPPL, T. K., DONNELLAN, M. SCARAMELLA, L., WIDAMAN, K., SPILMAN, S., ONTAI, L., & 
CONGER, R. (2010). Differential stability of temperament and personality from 
toddlerhood to middle childhood. Journal of Research in Personality, 44, 386–396. 

NIEBUHR, O., & MICHALSKY, J. (2018). Virtual reality simulations as a new tool for practicing 
presentations and refining public-speaking skills. In Proceedings of the 9th International 
Conference on Speech Prosody 2018, 309–313. International Speech Communication 
Association (ISCA). 

NORTH, M., NORTH, S., & COBLE, J.(1998). Virtual reality therapy: an effective treatment for 
the fear of public speaking. International Journal of Virtual Reality 3, 2–6. 



 52 

NORTH, M., NORTH, S., & COBLE, J. (2002). Virtual reality therapy: an effective treatment for 
psychological disorders. In: Stanney, K. (ed.), Handbook of virtual environments. New 
York: LA Earlbaum, 1065–1079. 

OWENS, M., & BEIDEL, D. (2014). Can Virtual Reality Effectively Elicit Distress Associated with 
Social Anxiety Disorder?. Journal of Psychopathology and Behavioral Assessment, 37.  

PEETERS, D. (2019). Virtual reality: A game-changing method for the language sciences. 
Psychonomic Bulletin & Review, 26. 

PFAU, M. (1997). The inoculation model of resistance to influence. In G. A. Barnett & F. J. Boster 
 (Eds.), Progress in communication sciences: Advances in persuasion, 133–171. 
 Greenwich, CT: Ablex. 
ROBILLARD, G., BOUCHARD, S., DUMOULIN, S., GUITARD, T., & KLINGER, E. (2010). Using 

virtual humans to alleviate social anxiety: preliminary report from a comparative outcome 
study. Studies in Health Technology and Informatics, 154, 57–60.  

SALKEVICIUS, J., MISKINYTE, A., & NAVICKAS, L. (2019). Cloud Based Virtual Reality 
Exposure Therapy Service for Public Speaking Anxiety. Information, 10, 62. 

SCHEIER, M. F., WEINTRAUB, J. K., & CARVER, C. S. (1986). Coping with stress: Divergent 
 strategies of optimists and pessimists. Journal of Personality and Social Psychology, 51, 
 1257–1264.  
SCHNALL, S., ROPER, J., & FESSLER, D. (2010). Elevation leads to altruistic behavior. 
 Psychological Science, 21, 315–320.  
SEYMOUR, N. E., GALLAGHER, A. G., ROMAN, S. A., O’BRIEN, M. K., BANSAL, V. K., 
 ANDERSEN, D. K., & SATAVA, R.M. (2002). Virtual reality training improves operating 
 room performance: results of a randomized, double-blinded study. Annals of Surgery, 
 236, 458–463.  
SI, M. (2015). A Virtual Space for Children to Meet and Practice Chinese. International Journal 
 of Artificial Intelligence in Education 25, 271–90.  
SINGH, S., SEDLACK, R. E., & COOK, D. A. (2014). Effects of simulation-based training in 
 gastrointestinal endoscopy: a systematic review and meta-analysis. Clinical 
 Gastroenterology and Hepatology, 12, 1611–1623.  
SLATER, M., D.P. PERTAUB.; & BARKER, C. (2002). An Experiment on Public Speaking Anxiety 

in Response to Three Different Types. Massachusetts Institute of Technology. Presence: 
Teleoperators & Virtual Environments. 

SLATER, M., ANTLEY, A., DAVISON, A., SWAPP, D., GUGER, C., BARKER, C., & SANCHEZ-
VIVES, M. V. (2006a). A virtual reprise of the Stanley Milgram obedience experiments. 
PLOS ONE, 1(1).  

SLATER, M., PERTAUB, D. P., BARKER, C., & CLARK, D. M. (2006b). An experimental study 
 on fear of public speaking using a virtual environment. Cyberpsychology and Behavior: 
 the Impact of the Internet, Multimedia and Virtual Reality on Behavior and Society, 9(5), 
 627–633. 
SLATER, M., PEREZ-MARCOS, D., EHRSSON, H. H., & SANCHEZ-VIVES, M. V. (2009). 
 Inducing illusory ownership of a virtual body. Frontiers in neuroscience, 3(2), 214–220.  
SLATER, M., SANCHEZ-VIVES, M.V. (2016). Enhancing Our Lives with Immersive Virtual 
 Reality. Frontiers Robotics and AI, 3, 74.  
SMITH, P. K., JOSTMANN, N. B., GALINSKY, A. D., & VAN DIJK, W. W. (2008). Lacking power 
 impairs  executive functions. Psychological Science, 19, 441–447. 
STUPAR-RUTENFRANS, S., KETELAARS, L., & VAN GISBERGEN, M.S. (2017). Beat the Fear 

of Public Speaking: Mobile 360° Video Virtual Reality Exposure Training in Home 
Environment Reduces Public Speaking Anxiety. Cyberpsychology, Behavior, and Social 
Networking 20(10), 624–633. 

TAKAC, M., COLLETT, J., BLOM, K.J, CONDUIT, R., REHM, I. & DE FOE, A. (2019) Public 
speaking anxiety decreases within repeated virtual reality training sessions. PLOS ONE 
14(5). 



 53 

TSE, A. Y. (2012). Glossophobia in University Students of Malaysia. International Journal of Asian 
Social Science, 2(11), 2061–2073. 

TSKHAY, K., ZHU, R., ZOU, C., & RULE, N. (2017). Charisma in Everyday Life: 
Conceptualization and Validation of the General Charisma Inventory. Journal of 
Personality and Social Psychology, 114.  

UK Comission for Employment and Skills (2013). UK Comission's Employer Skills Survey. 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/327492/e
vidence-report-81-ukces-employer-skills-survey-13-full-report-final.pdf 

VANNI, F., CONVERSANO, C., DEBBIO, A.D., LANDI, P., CARLINI, M.P., FANCIULLACCI, C., 
BERGAMASCO, M., FIORINO, A.D., & DELL’OSSO, L. (2013). A survey on virtual 
environment applications to fear of public speaking. European review for medical and 
pharmacological sciences, 17(12), 1561–8 . 

VERANO-TACORONTE, D., & BOLÍVAR-CRUZ, A. (2015). La confianza para hablar en público 
entre los estudiantes universitarios. Conference: XXIX AEDEM Annual Meeting, June 
2015. 

WAGNER, S. M., NUSBAUM, H., & GOLDIN-MEADOW, S. (2004). Probing the mental 
representation of gesture: Is handwaving spatial? Journal of Memory & Language, 50, 
395–407. 

WALLACH, H. S., SAFIR, M. P., & BAR-ZVI, M. (2009). Virtual reality cognitive behavior therapy 
for public speaking anxiety: a randomized clinical trial. Behavior Modification, 33, 314–
338. 

WANG, Y., PETRINA, S. & FENG, F. (2016) VILLAGE—Virtual Immersive Language Learning 
and Gaming Environment: Immersion and Presence. British Journal of Educational 
Technology 48, 431–50.  

WIEDERHOLD, B. K., & WIEDERHOLD, M. D. (2005). Virtual reality therapy for anxiety 
disorders: Advances in evaluation and treatment. Washington, DC, US: American 
Psychological Association, viii 225. 

WILLEMS, R. M., & CASASANTO, D. (2011). Flexibility in embodied language understanding. 
 Frontiers in Psychology, 2, 116. 
WOLPE, J. (1990). Pergamon general psychology series, 1. The practice of behavior therapy (4th 
 ed.) Elmsford, NY, US: Pergamon Press. 
ZENDEJAS, B., BRYDGES, R., HAMSTRA, S. J., & COOK, D. A. (2013). State of the evidence 
 on simulation-based training for laparoscopic surgery: a systematic review. Annals of 
 Surgery, 257, 586–593.  
 
  



 54 

 6. Appendixes 
 

APPENDIX A 
 

PRPSA-18 (PERSONAL REPORT OF PUBLIC SPEAKING ANXIETY) 
 

RESPON DE L’1 AL 5. 1= Completament en desacord - 5= Completament d’acord 
 

1 Mentre em preparo per fer una presentació oral, em sento tens/a i nerviós/a. 

4 Just després d’haver realitzat una presentació sento que he viscut una experiència agradable. 

5 Em poso nerviós/a quan penso que una presentació és aviat. 

6 No tinc cap por de realitzar una presentació en públic 

7 Encara que em sento nerviós/a just abans de començar una presentació, aviat em tranquil·litzo després de començar i 
em sento tranquil/·la i còmode. 

10 Les mans em tremolen quan faig una presentació oral. 

11 Em sento relaxat/da quan realitzo una presentació oral. 

12 M’ho passo bé preparant-me una presentació oral. 

13 Estic en un estat constant de por d’oblidar-me allò que he preparat per dir. 

14 Em poso nerviós/a si algú em pregunta sobre alguna cosa del meu tema que jo no sé. 

17 La meva ment és clara quan realitzo una presentació oral. 

19 Suo just abans de començar una presentació oral. 

24 Mentre realitzo una presentació oral, sé que puc controlar els meus sentiments de tensió i estrès. 

26 Em sento còmode i relaxat/da l’hora abans de realitzar la presentació oral. 

27 No se’m donen massa bé els discursos orals perquè soc una persona ansiosa. 

29 Quan cometo un error realitzant una presentació, trobo complicat concentrar-me en el que em queda per dir. 

31 Tinc problemes per dormir la nit abans de realitzar una presentació oral. 

34 Mentre realitzo la presentació oral, em poso tan nerviós/a que oblido temes que realment domino. 

 

ENGLISH VERSION 
 

PRPSA-18 (PERSONAL REPORT OF PUBLIC SPEAKING ANXIETY) 
Please indicate whether or not you believe each statement applies to you by marking whether you: 

Strongly Disagree = 1; Disagree = 2; Neutral = 3; Agree = 4; Strongly Agree = 5. 
 

1 While preparing for giving a speech, I feel tense and nervous. 

4 Right after giving a speech I feel that I have had a pleasant experience. 

5 I get anxious when I think about a speech coming up. 

6 I have no fear of giving a speech. 

7 Although I am nervous just before starting a speech, I soon settle down after starting and feel calm and comfortable. 

10 My hands tremble when I am giving a speech. 
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11 I feel relaxed while giving a speech. 

12 I enjoy preparing for a speech. 

13 I am in constant fear of forgetting what I prepared to say. 

14 I get anxious if someone asks me something about my topic that I don’t know. 

17 My mind is clear when giving a speech. 

19 I perspire just before starting a speech. 

24 While giving a speech, I know I can control my feelings of tension and stress. 

26 I feel comfortable and relaxed in the hour or so just before giving a speech. 

27 I do poorer on speeches because I am anxious. 

29 When I make a mistake while giving a speech, I find it hard to concentrate on the parts that follow. 

31 I have trouble falling asleep the night before a speech. 

34 While giving a speech, I get so nervous I forget facts I really know. 

 
 

APPENDIX B 
 

Subjective Units of Distress Scale (SUDS) 
El termòmetre de l'ansietat - Fear thermometer 

 
Tracta d’acostumar-te a valorar el teu grau d'ansietat, angoixa, por o incomoditat en una escala del 0-100. 

Imagina que tens un termòmetre de l’angoixa per mesurar els teus sentiments segons aquesta escala. 
 
ENGLISH VERSION 
Try to get used to rating your anxiety or discomfort on a scale of 0 – 100. Imagine you have a "fear 
thermometer" to measure your anxiety according to the following scale.  
 

100 L’ansietat/por/incomoditat que mai hagis sentit. / Highest anxiety/distress that you have ever felt. 

90 Extremadament ansiós/a, angoixat/da. / Extremely anxious/distressed. 

80 Molt ansiós/a, angoixat/da. No em puc concentrar. / Very anxious/distressed, unable to concentrate. 

70 Bastant ansiós/a, angoixat/da, que interfereix en l’actuació. / Quite anxious/distressed, interfering with performance. 

60 Ansietat / angoixa de moderada a bastant. / Moderate to quite anxious /distressed. 

50 Ansiós/a, angoixat/da amb moderació. Incomoditat, però pot continuar amb l’actuació. / Moderate anxiety/distress, 
uncomfortable but can continue to perform. 

40 Ansietat / Angoixa de suau a moderada. / Mild to moderate anxiety/distress. 

30 Ansiós/a, angoixat/da lleument. No interfereix en l’actuació. / Mild anxiety/distress, no interference on performance. 

20 Ansietat / Angoixa mínima. / Minimal anxiety/distress. 

10 Despert/a i en alerta. Bona concentració. / Alert and awake, concentrating well. 

0 Totalment relaxat/da. / Peace, serenity, total relief. 
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APPENDIX C 
General Charisma Inventory (GCI) by Tskhay, K. et al., (2018) 

Catalan translation 
RESPON DE L’1 AL 5.      1= Completament en desacord - 5= Completament d’acord 

 
INFLUÈNCIA: Tinc l'habilitat d'influenciar la gent ___ 
PRESÈNCIA: Tinc presència als llocs on em relaciono amb gent ___ 
LIDERATGE: Sé com liderar un grup ___ 
 
BONES RELACIONS: Em porto bé amb qualsevol persona ___ 
COMODITAT: Faig que la gent amb qui em relaciono se senti còmode ___ 
SOMRIURE: Somric sovint a la gent amb qui em relaciono ___ 
 

ENGLISH VERSION 
 

General Charisma Inventory (GCI) by Tskhay, K. et al., 2018 
Using a 5-point scale (1 = Strongly Disagree, 5 = Strongly Agree). 

 
-three of which assess influence:  
INFLUENCE: Has the ability to influence people ___ 
PRESENCE: Has a presence in a room ___ 
LEADER: Knows how to lead a group ___ 
 
 
- and three of which assess affability:  
GET ALONG: Can get along with anyone ___ 
COMFORT: Makes people feel comfortable ___ 
SMILES: Smiles at people often ___ 
 

APPENDIX D 
 

BIG FIVE PERSONALITY TEST – Catalan translation 
 

PUNT
UACI
Ó 

Jo.. PU
NT
UA
CIÓ 

Jo.. / A mi... 

 1. Soc l'ànima de la festa  26. Tinc poc a dir 

 2. Em preocupo poc pels altres  27. Sóc bondadós/a 

 3. Sempre estic preparat/da  28. Oblido sovint de tornar les coses al seu lloc 

 4. M'estresso fàcilment  29. M'enfado / ofenc fàcilment 

 5. Tinc un vocabulari ric  30. No tinc massa imaginació 

 6. No parlo massa  31. A les festes, parlo amb gent diferent amb facilitat 

 7. Estic interessat/da en la gent  32. No estic gaire interessat/da en els altres 

 8. Deixo les meves coses on sigui  33. M'agrada l'ordre 

 9. Estic relaxat/da la major part del temps  34. Canvio molt sovint d'humor 

 10. Tinc dificultats per entendre idees 
abstractes 

 35. Sóc ràpid/a entenent les coses 
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 11. Em sento còmode envoltat/da de persones  36. No m'agrada cridar l'atenció 

 12. Insulto la gent  37. Disposo de temps per als altres 

 13. Paro atenció als detalls  38. Esquivo fer deures i tasques a casa 

 14. Em preocupo per les coses  39. Sovint tinc canvis d'humor 

 15. Tinc una gran imaginació  40. Uso paraules difícils 

 16. Em mantinc en segon pla  41. No m'importa ser el centre d'atenció 

 17. Simpatitzo amb els sentiments dels altres  42. Sento les emocions dels altres 

 18. Soc bo/na creant embolics  43. Em sé organitzar bé el temps  

 19. Gairebé mai em sento trist/a  44. M'enfado fàcilment 

 20. No estic interessat/da en idees abstractes  45. Destino temps reflexionant sobre les coses 

 21. Començo converses  46. Passo desapercebut/da quan no conec la gent 
que m'envolta 

 22. No m'interessen els problemes dels altres  47. Faig sentir la gent a gust 

 23. Faig les tasques de forma ràpida  48. Soc exigent amb la feina 

 24. Em distrec fàcilment  49. Sovint em sento trist/a 

 25. Tinc idees brillants  50. Tinc moltes idees 
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ENGLISH VERSION 
 

 
 
 
 

APPENDIX E 
Instructions for the oral presentation at pre and post-test 

 
VERSIÓ ORIGINAL 

Pre-test: Els adolescents necessiten passer més temps a la natura 

TEMPS PREPARACIÓ: 2 MINUTS  

TEMPS REALITZACIÓ PRESENTACIÓ: 2 MINUTS 

Situació: Tres representants del Departament d’Ensenyament han vingut a l'Institut a escoltar les propostes d'un 
seguit d'estudiants. Estan valorant si destinar més pressupost a les sortides escolars. 

La teva reclamació és que les i els adolescents necessiten passar més temps a la natura i no tantes hores tancats als 
instituts de les ciutats.  
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Per tal d'argumentar a favor de la teva proposta heu preparat un seguit de dades que et permetran convèncer les 
representants d'Ensenyament per destinar més pressupost a aquest àmbit. 

Guia que et pot ajudar a preparar l’estructura i contingut del missatge: 

Més del 50% de la població viu actualment en zones urbanes. Es calcula que el 2050 la xifra augmentarà al 70% 
(Bratman, G; 2015). 

Aquelles persones envoltades de menys arbres pateix més estrès i índexs de mortalitat més elevats. 

Estar envoltat de naturalesa redueix l’hormona de l’estrès, la tensió arterial i el sucre a la sang. 

Estar envoltat de naturalesa augmenta la salut cardiovascular i metabòlica, la concentració i la memòria. 

Passejar pel bosc augmenta la creativitat, la vitalitat i la relaxació (Finnish Forest Research Institute). 

               No és necessari que esmentis tots els punts, tria els que trobis més convincents. 

MOLTA SORT! 

 
 

ENGLISH VERSION 

Pre-test: Adolescents need to spend more time in nature 

PREPARATION TIME: 2 MINUTES 

SPEECH DURATION: 2 MINUTES 

Situation: Three representatives of the Education Department have come to your high-school to listen to the 
proposals of a group of students. They’re thinking of assigning more budget to school trips. 

Your claim is that adolescents need to spend more time in nature and not so many hours inside the city schools. 

In order to argue in favor of your proposal, you have prepared a list of studies with data that will allow you to 
convince the representatives to assign more budget to this field. 

Script that can help you prepare the structure and content of the message: 

More than 50% of the population lives nowadays in urban areas. It is estimated that in 2050 the number will increase 
up to a 70% (Bratman, G; 2015). 

People surrounded of less trees suffer more stress and higher mortality rates. 

Be surrounded of nature reduces the stress hormone, blood pressure and sugar in the blood. 

Be surrounded of nature increases cardiovascular and metabolic health, concentration and memory. 

Strolling in the forest increases creativity, vitality and relaxation (Finnish Forest Research Institute). 

GOOD LUCK! 

 
 

Instructions for the oral presentation at TRAINING 1 
VERSIÓ ORIGINAL 

Training 1: La casa dels meus somnis seria… 

TEMPS PREPARACIÓ: 2 MINUTS  

TEMPS REALITZACIÓ PRESENTACIÓ: 2 MINUTS 

Guia que et pot ajudar a preparar l’estructura i contingut del missatge: 
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Descripció de la casa 

Ubicació 

Què no hi podria faltar 

Per què seria així? 

Què et permetria fer una casa d’aquestes característiques? 

Hi viuries sol/a o la voldries compartir? 

MOLTA SORT! 

 
 

ENGLISH VERSION 

Training 1: The house of my dreams 

PREPARATION TIME: 2 MINUTES 

SPEECH DURATION: 2 MINUTES 

Script that can help you prepare the structure and content of the message: 

Description of the house 

Place 

Why would it be like that? 

What would be essential to be part of the house? 

What would you do in such a house? 

Would you live alone or would you like to share it with other people? 

GOOD LUCK! 

 
Instructions for the oral presentation at TRAINING 2 

VERSIÓ ORIGINAL 

Training 2: El graffiti és art? 

TEMPS PREPARACIÓ: 2 MINUTS  

TEMPS REALITZACIÓ PRESENTACIÓ: 2 MINUTS 

Guia que et pot ajudar a preparar l’estructura i contingut del missatge: 

Descripció de què són els graffiti 

On s’acostumen a trobar 

Qui els realitza 

Per què són importants / necessaris o el contrari 

Què et fa afirmar que és o no és art i per què 

Ajuda’t d’exemples i/o situacions viscudes 

MOLTA SORT! 
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ENGLISH VERSION 

Training 2: Is graffiti art? 

PREPARATION TIME: 2 MINUTES 

SPEECH DURATION: 2 MINUTES 

Script that can help you prepare the structure and content of the message: 

Description of what is a graffiti 

Where do we usually find them 

Who makes them 

Why are they important / necessary or the opposite 

What makes you state that it is art or not and why 

Use examples and personal experience 

GOOD LUCK! 

 
Instructions for the oral presentation at TRAINING 3 

VERSIÓ ORIGINAL 

Training 3: Els diners no poden comprar la felicitat 

TEMPS PREPARACIÓ: 2 MINUTS  

TEMPS REALITZACIÓ PRESENTACIÓ: 2 MINUTS 

Guia que et pot ajudar a preparar l’estructura i contingut del missatge: 

Com descriuries la felicitat? 

Què compren els diners i què no? 

Riquesa / Pobresa 

Què et fa afirmar o negar la frase del tema  

Ajuda’t d’exemples i/o situacions viscudes que puguin il·lustrar sensacions de felicitat 

MOLTA SORT! 

 
 

ENGLISH VERSION 

Training 3: Money can not buy happiness 

PREPARATION TIME: 2 MINUTES 

SPEECH DURATION: 2 MINUTES 

Script that can help you prepare the structure and content of the message: 

How would you describe happiness? 

What does money buy and what doesn’t? 
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Richness / Poverty 

What makes you state or negate the topic sentence  

Use examples or experience that can illustrate feelings of happiness  

GOOD LUCK! 

 
 
 

APPENDIX F 
RUBRIC The Competent Speaker, Scoring Rubric for Oral Communication Behavior Assessment 

(Hickerson, 2006) modified version by (Joe, J. et al., 2015) 
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