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ABSTRACT  
This paper presents a literature review of 33 papers published on virtual 
reality-based soft skills training, selected using the PRISMA checklist and 
flow diagram. The analysis was conducted using the qualitative 
approach of grounded theory for literature review. Four relevant 
themes that highlight the major trends and the research gaps were 
identified: the types of soft skills usually targeted with virtual reality, the 
types and the characteristics of virtual reality technologies employed, 
the different approaches endorsed in defining the educational 
interventions, and finally, the methods used in evaluating the effect of 
technology on training. These themes help map the current research on 
this topic and may help delineate opportunities for further research.
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Introduction

The use of virtual reality (VR) in education and training has long been investigated (see Conrad et al. 
(2024) and Kamińska et al. (2023) for two recent reviews). The benefits of using VR include a greater 
engagement with respect to traditional methods (Concannon et al., 2019; Conrad et al., 2024) but 
also the possibility of better applying experiential learning and social constructivist approaches 
(Concannon et al., 2019).

In this respect, there is a strong potential of using VR in particular for the training of procedural 
knowledge or technical knowledge (Hamilton et al., 2021). Nevertheless, extant literature also recog
nizes benefits for cognitive and observational skills related to spatial and visual information, psycho
motor skills, specifically visual scanning, and affective skills related to control emotional responses in 
stressful situations (Jensen & Konradsen, 2018).

In this work, we aimed to investigate the literature specifically related to the training of soft skills 
and specifically those non-technical skills useful in professional settings. The American National Soft 
Skills association defines soft skills as a complex set of qualities to effectively interact with other 
people, such as positive attitude, communication, planning and organizing, critical thinking, team
work and more.

The terms “transversal skills” (Hart et al., 2021; Larraz et al., 2017), “socio-emotional skills” 
(Danner et al., 2021), “non-cognitive skills” (Brunello & Schlotter, 2011) are often used as 
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alternatives. All these types of skills have an overlap with the definition of soft skills above, 
although none of them cover exactly the same semantic field, and that’s why this study would 
use only the term “soft skill”. This term does not work as summative/descriptive definition, but 
as a negative one, thus, to understand what a soft skill is, one must work by contrast or by sub
traction: a soft skill is what is not a technical and domain-specific skill (called, by contrast, hard 
skill). In order to identify some of them, one can work with broad categories derived from the lit
erature (Touloumakos, 2020): qualities of the person (adaptability, flexibility, etc.), attitudes and 
predispositions of the person (willingness to learn, learning to learn, etc.), higher order thinking 
skills (problem solving, decision making, critical thinking, etc.), leadership and managing skills 
(including self-management), interpersonal skills (teamwork, personal interaction, etc.), communi
cation skills (including negotiation and conflict resolution), emotional skills (e.g. empathy), appear
ance skills (skills in being able to appear in certain way).

VR has emerged as a promising tool for developing soft skills due to its ability to create 
immersive and controlled environments that are difficult to replicate through traditional 
methods. Research conducted by PwC demonstrated that VR-based training is four times faster 
than classroom-based training and increases participants’ confidence in applying acquired skills 
by 275% (Eckert & Mower, 2020). Moreover, VR allows for the simulation of complex managerial 
conversations, such as providing feedback or resolving team conflicts. These immersive scenarios 
enable participants to practice communication skills and emotional regulation in a safe environ
ment (Christofi et al., 2022; Kamińska et al., 2019). Furthermore, VR facilitates the simulation of 
cross-cultural interactions, which is increasingly vital in today’s globalized workforce. By interact
ing with virtual characters representing different cultural backgrounds, users can enhance their 
intercultural competence and deepen their understanding of diversity (Brydon et al., 2021). 
These examples highlight that VR not only engages users but also provides practical opportu
nities to develop soft skills through realistic, albeit virtual, scenarios, significantly enhancing train
ing outcomes.

In the literature on VR, various definitions of this concept can be found, reflecting the dynamic 
development of the technology and its diverse applications. VR is often described as a computer- 
simulated environment, emphasizing the creation of digital spaces that users can explore and inter
act with (Sherman & Craig, 2003). It is also frequently defined as a multisensory experience, highlight
ing its ability to engage multiple senses, such as vision, hearing, or touch, to enhance the realism of 
the experience (Burdea, 2003). In some cases, VR is viewed as a cognitive immersion tool, enabling 
the “immersion of the mind” into an environment distinct from physical reality (Slater & Wilbur, 
1997), or as immersive technology that captivates users by reducing their awareness of the physical 
world. For the purposes of this review, our definition of VR focuses on full visual immersion and the 
user’s physical engagement through a head-mounted display (HMD). We define VR as a technology 
where the user employs an HMD to become fully immersed in a simulated environment, minimizing 
the perception of the physical world and enabling a comprehensive virtual reality experience.

In this work, our aim is to map the existing research in using virtual reality technologies 
specifically for soft skills training with a specific focus on professional settings and to identify 
gaps and promising lines of research. To achieve that, we adopted a variation of the Grounded 
Theory for Literature Review (GTLR) method (Wolfswinkel et al., 2013), which entails analyzing 
studies inspired by the Grounded Theory (Glaser & Strauss, 2017), an approach for rigorous 
qualitative analysis. This approach has been used for other similar endeavor aimed at 
mapping the state of research in technological fields, for example adoption of self-care 
technologies (Nunes et al., 2015) and the trends in wearable systems for sports (Mencarini 
et al., 2019).

The paper is organized as follows. The next section presents the methodology used for the analy
sis and the steps taken to identify and collect the relevant literature. The results of the analysis are 
then presented and the four themes that emerged are discussed in detail. The implications of our 
findings are then presented. In the conclusion, we acknowledge the limitations of our study and 
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present the lessons learned from our analysis and elaborate on the five suggested directions for 
future research.

Methodology

In conducting our systematic review, we used the PRISMA checklist and flow diagram (Page et al., 
2021), as detailed in the subsection below, while the GTLR methodology (Wolfswinkel et al., 2013) 
was used for the analysis of the retrieved papers as explained in the following subsection.

Search through the identified sources

The purpose of this review has been defined, limiting it to solutions focusing on the use of virtual 
reality in soft skills in educational of professional settings. Here, an understanding of how VR can 
effectively teach soft skills through interactions designed with the end user in mind is provided. 
Research on the use of VR in health and therapy was excluded. However, some of these applications 
may be closely related to the context of soft skills education, such as physical rehabilitation or health 
behavior change. The focus was on the narrower area of soft skills learning in order to obtain more 
precise objectives and better defined themes from the analysis. It was also decided to exclude edu
cational technologies other than virtual reality, such as intelligent ambient systems or tactile inter
actions. While these technologies can also play an important role in teaching soft skills, their analysis 
is beyond the scope of this review. Focusing solely on VR has allowed for an in-depth examination of 
its specific capabilities and limitations in the context of soft skills education, allowing for more coher
ent and focused conclusions. The review includes studies that present VR interfaces designed with 
end-users and their specific needs in mind in the context of soft skills learning. The articles included 
in this review were collected in March 2024. Scopus was chosen as the source because it is the 
primary repository for conference proceedings and journal articles. We chose to limit our research 
on Scopus and not extending it to other repositories because there is evidence that Web of 
Science and Scopus have a very similar coverage (Harzing & Alakangas, 2016), and although 
Google Scholar provides the most comprehensive coverage about half of Google Scholar 
unique citations are not from journals and a relevant amount are not in English (Martín-Martín 
et al., 2018).

The repository was searched using the following terms and hyphens for the query: 

TITLE−ABS−KEY (“Soft skills” OR

“Management skills” OR

“Adaptability” OR

“Teamwork” OR

“Leadership” OR

“Interpersonal skills” OR

“Work ethic” OR

“Problem solving” OR

“Critical thinking” OR

“Analytical thinking” OR

“Communication skills”) AND

TITLE−ABS−KEY (“Education” OR
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“Teaching” OR

“Learning”) AND

(LIMIT−TO (DOCTYPE, “cp”) OR

LIMIT−TO (DOCTYPE, “ ar”) OR

LIMIT−TO (DOCTYPE, “ch”)) AND

(LIMIT−TO (LANGUAGE, “English”)) AND

(LIMIT−TO (Exactkeyword, “virtual reality”))

The search criteria for this query focused on identifying scholarly articles related to soft skills 
in the context of education, teaching, or learning, with a particular emphasis on Virtual Reality. 
For the purpose of this research, we focused on interpersonal skills that enable more efficient 
collaboration with others, as these are considered some of the most important competencies 
in professional work (Poláková et al., 2023). Specifically, we highlighted five key interpersonal 
skills: communication skills, management skills, leadership, problem-solving and teamwork. 
These skills play a critical role in fostering effective cooperation, improving team dynamics, 
and enhancing overall performance in the workplace. In addition to this set, we also included 
adaptability, work ethic, critical thinking, and analytical thinking, which are commonly listed as 
essential soft skills required by employers (Danao & Main, 2024). We believe these skills also 
have a significant impact on group collaboration. While we recognize that empathy is also a 
vital soft skill in interpersonal interactions, we chose not to include it in this study. The use 
of VR for teaching and enhancing empathy – often referred to as “VR as an empathetic 
machine” – is a widely explored topic, with numerous reviews already available in the literature 
(Brydon et al., 2021; Christofi et al., 2022; Lee et al., 2024; Ventura et al., 2020). Given the breadth 
of research on this subject, we decided not to address it further in this paper. Additionally, it 
specified that the articles should be about education, teaching or learning. The query limited 
the document types to conference papers, articles, or book chapters. Furthermore, it filtered 
results to those written in English and ensured that “Virtual Reality” was mentioned as an 
exact keyword. No time restrictions were applied, meaning that all articles available up to the 
date of the search were included.

These queries yielded 840 entries. The results were then exported as a table, and the columns 
with publication details were reorganized to be uniform, thus creating a preliminary corpus.

Inclusion and exclusion criteria

The corpus was meticulously refined, with each article thoroughly checked for compliance with the 
following criteria developed in the initial phase of the paper. This rigorous process ensures the val
idity and reliability of the selected articles. 

(1) The materials should address the teaching of soft skills, i.e. personal cross-cutting competencies 
such as social aptitude, communication skills, teamwork, effective problem solving, and other 
personality traits that characterize interpersonal relationships. Soft skills have traditionally 
been viewed as complementary to hard skills, which are abilities to perform a specific task or 
activity. However, all materials that described soft skills as the ability to learn languages, math
ematics, chemistry, or other sciences that do not have a direct impact on interpersonal human 
development in society, as well as those that focused on developing creativity in participants, 
were excluded.

(2) The articles had to describe the process of teaching soft skills carried out with the direct use of 
virtual reality, i.e. by creating a dedicated application or simulation that brings the participants 
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closer to the relevant skill. With this criterion, all papers that dealt only with the planning of the 
creation of a VR application were excluded, as well as those that described learning of soft skills 
through a computer application or web services.

(3) Articles had to present research with end users who actively participated in evaluating the pro
posed solution. This criterion was introduced to ensure that the review focused on existing and 
properly functioning solutions with promising results, thereby enhancing the practicality and 
applicability of the research.

The only exclusion criterium was that the research should not focus on special needs education or 
clinical/therapeutical setting, the reason was our aim to focus on tools for professional education. 
Although in those settings social skills are crucial and VR might indeed be an effective educational 
tool, it is likely that the approaches, the measurements and the outcomes diverge from the setting of 
professional education.

The corpus was divided into six sections, and then each section was assigned to one of the 
article’s authors. Each author evaluated the assigned articles by reviewing the title, keywords, 
abstract, and, if necessary, the entire content of the article. In this way, those that did not 
meet the criteria described above were rejected. This initial selection resulted in a collection 
of 90 articles. The large reduction in the number of articles from 840 to 90 was due to the fact 
that most of them dealt with solutions that did not focus on soft skills, but on teaching other 
aspects that were only marginally related to those sought in this material. In addition, the 
material did not include solutions developed for people with special needs, such as those 
on the autism spectrum or with disabilities, which require unique adaptations of 
technology to meet the needs of the study participants. Sixty-six papers remained, and the 
remaining articles were carefully read by all authors and discussed in terms of the primary 
and additional criteria that explored their subject matter. Careful reading identified papers 
that did not fully meet the three selection criteria. On this basis, decisions were made and 
further articles were removed from the collection. In the end, the corpus comprises 33 
articles (Table 1). A PRISMA flowchart detailing the literature selection process is presented 
in Figure 1.

Procedure of analysis

GTLR is a comprehensive approach to systematically reviewing a chunk of academic litera
ture (Wolfswinkel et al., 2013). They proposed a 5-stage process based on (I) the definition 
of the criteria for inclusion/exclusion, (II) the actual search, (III) the refining of the set of 
papers, (IV) the analysis using Grounding Theory, and (V) the structured presentation of 
the results. For the first three stages, we rely on the PRISMA checklist and flow diagram 
as discussed above.

While Wolfswinkel et al. (2013) suggest to structure the analysis according to the tenets of 
Grounded Theory (Corbin & Strauss, 1990) as the analytical coding of the selected papers. In this 
work, we took used inductive thematic analysis, which is a more generic theoretically flexible 
method that can be taken as a variant of GT (Braun & Clarke, 2019).

We first engaged in a phase of open coding, in which each author separately read each paper and 
annotated aspects that may be relevant to extract an initial proposal of categories. Then, all the 
authors together pursued the axial coding by comparing and refining the categories and testing 
their relationship against the data. In the final step of selective coding, the categories were 
refined and reduced to the four main themes (Braun & Clarke, 2016) described below. It is worth 
noting that this tripartite coding process is meant not only to account for what is empirically 
found but also to lead to explanations that can offer insights into the research topic under review 
(Wolfswinkel et al., 2013).
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Table 1. Details of the reviewed papers: authors, publication year, publication type (J = Journal; C = Conference), citations.

Paper ID Authors Year Type Citations

1 Khoshnoodifar, Mehrnoosh; Emadi, Navaz; Mosalanejad, 2024 J 1
Leili; Maghsoodzadeh, Sara; Shokrpour, Nasrin

2 Seinfeld, Sofia; Pratticò, Filippo Gabriele; De Giorgi, Chiara; 2024 J 0
Lamberti, Fabrizio

3 Zhu, Runge; Yi, Cheng 2024 J 13
4 Agbo, Friday Joseph; Olaleye, Sunday Adewale; Bower, Matt; 2023 J 19

Oyelere, Solomon Sunday
5 Ciupe, Aurelia; Munteanu, Sonia; Parmaxi, Antigoni; Nico- 2023 C 2

laou, Anna; Gabaudan, Odette; Nocchi, Susanna; Schalk, Ana;
Orza, Bogdan; Campian, Cristina; Maraciuc, Claudia

6 Edwards, Thomas C.; Soussi, Daniella; Gupta, Shubham; 2023 J 1
Khan, Sikandar; Patel, Arjun; Patil, Amogh; Liddle, Alexan-
der D.; Cobb, Justin P.; Logishetty, Kartik

7 Girondini, Matteo; Stefanova, Milena; Pillan, Margherita; 2023 J 6
Gallace, Alberto

8 Han, Seok-Young 2023 J 0
9 Huang, Wen; Walkington, Candace; Nathan, Mitchell J. 2023 J 13
10 Ichimura, Kenshiro 2023 J 4
11 Kaplan-Rakowski, Regina; Gruber, Alice 2023 J 13
12 Le Duff, Marie; Michinov, Estelle; Bracq, Marie-Stéphanie; 2023 J 5

Mukae, Nobutaka; Eto, Masatoshi; Descamps, Jeanne;
Hashizume, Makoto; Jannin, Pierre

13 Liaw, Sok Ying; Tan, Jian Zhi; Lim, Siriwan; Zhou, Wentao; 2023 J 54
Yap, John; Ratan, Rabindra; Ooi, Sim Leng; Wong, Shu Jing;
Seah, Betsy; Chua, Wei Ling

14 Remacle, Angélique; Bouchard, Stéphane; Morsomme, Do- 2023 J 14
minique

15 Wagener, Nadine; Reicherts, Leon; Zargham, Nima; 2023 C 14
Bartłomiejczyk, Natalia; Scott, Ava Elizabeth; Wang,
Katherine; Bentvelzen, Marit; Stefanidi, Evropi; Mildner,
Thomas; Rogers, Yvonne; Niess, Jasmin

16 Wardian, Jana L.; Wells, Tessa M.; Cochran, Teresa M. 2023 J 1
17 Buitron De La Vega, Pablo; Dimitri, Noelle; Araujo Brinker- 2022 J 6

hoff, Cristina; Stern, Aliza; Damus, Karla; Miselis, Heather;
Garg, Priya S.; Sarfaty, Suzanne; Sprague Martinez, Linda

18 Dumas, Catherine; Williams, Rachel D.; Flanagan, Joanna; 2022 C 2
Porwol, Lukasz

19 Guldager, Julie Dalgaard; Kjær, Satayesh Lavasani; Grittner, 2022 J 16
Ulrike; Stock, Christiane

20 Khalilia, Walid M.; Gombar, Miroslav; Palkova, Zuzana; 2022 J 13
Palko, Michal; Valicek, Jan; Harnicarova, Marta

21 Lee, HyeJin; Hwang, Yohan 2022 J 218
22 Real, Francis J.; Hood, Anna M.; Davis, David; Cruse, 2022 J 6

Bradley; Klein, Melissa; Johnson, Yolanda; McTate, Emily;
Brinkman, William B.; Hackworth, Rogelle; Hackworth,
Kenyon; Quinn, Charles T.; Crosby, Lori E.

23 Sapkaroski, Daniel; Mundy, Matthew; Dimmock, Matthew 2022 J 26
Richard

24 Schlagowski, Ruben; Wildgrube, Fabian; Mertes, Silvan; 2022 C 14
George, Ceenu; André, Elisabeth

25 Chiang, Chih-Huei; Huang, Chiu-Mieh; Sheu, Jiunn-Jye; Liao, 2021 J 9
Jung-Yu; Hsu, Hsiao-Pei; Wang, Shih-Wen; Guo, Jong-Long

26 Collins, Loel; Giblin, Matthew; Stoszkowski, John Robert; 2021 J 7
Inkster, Allison

27 Elford, Daniel; Lancaster, Simon J.; Jones, Garth A. 2021 J 35
28 Hsiao, Suh Chen 2021 J 19
29 Kleinlogel, Emmanuelle P.; Curdy, Marion; Rodrigues, João; 2021 J 15

Sandi, Carmen; Schmid Mast, Marianne
30 Suárez, Gonzalo; Jung, Sungchul; Lindeman, Robert W. 2021 J 19
31 Wang, Annie; Thompson, Meredith; Uz-Bilgin, Cigdem; 2021 J 38

Klopfer, Eric
32 Kickmeier-Rust, M.D.; Leitner, M.; Hann, P. 2020 C 6
33 Palmas, F.; Cichor, J.; Plecher, D.A.; Klinker, G. 2019 C 55
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Findings

This section reports the outcome of the thematic analysis, namely the categories that were refined and 
reduced to four main themes: the types of soft skills targeted with virtual reality, the types and the charac
teristics of virtual reality technologies employed, the different approaches endorsed in defining the edu
cational interventions, and finally, the methods used in evaluating the effect of technology on training.

Theme 1: soft skills targeted

Although we initially defined a set of soft skills considered relevant for our specific focus, analyzing 
the selected papers, it was apparent that VR is being used to train several soft skills (11) (see Table 2) 
and a diverse array of technical/domain-specific ones (9). The most frequently mentioned soft skills 

Figure 1. PRISMA 2020 flow diagram for systematic reviews.
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are communication skills (11) and teamwork/collaboration (9), which appear to be particularly well- 
suited for VR training scenarios.

Domain-specific skills and their combination with soft skills
Only nine of the selected papers present technical and domain-specific skills as the object of the 
study to be developed with VR. Each of them developed a different one: Computational thinking, 
Surgeon tech, Clinical performance, Geometric reasoning, Assessment, Forensic investigation, Chem
istry skills, Public speech, Clinical safety skills and Bank counseling. The sector of competence that is 
most represented in this case is the medical field, followed by the educational one with assessment 
and learning skills. The idea of a specific way of reasoning is also present with computational and 
geometric reasoning (although not closely related).

There is evidence that soft skills are often developed alongside technical skills relevant to specific 
professions or fields of study. For example, in medical education, communication skills and empathy 
are often paired with clinical skills training. In education, teaching skills are combined with classroom 
management and communication skills. We can infer this from the title, abstract, field of study, and par
ticipants of several papers. However, with the exception of these nine papers, only soft skills are the 
focus of the studies.

Takeaway observations

(1) Communication skills and teamwork/collaboration are the most frequently studied soft skills 
with VR, often in medical or educational contexts.

(2) Some studies use VR to create realistic scenarios for practicing soft skills, such as public speaking, 
job interviews, or crisis management in libraries.

(3) Some studies investigate the effectiveness of VR in improving self-efficacy and confidence in 
various contexts.

(4) Critical thinking and problem-solving are sometimes combined with field-specific technical skills, 
such as in medical scenarios or chemical education.

(5) Creativity is sometimes studied in the context of VR itself, exploring how the technology can 
enhance creative processes.

(6) Some unique applications include using VR for empathy training in medical settings and leader
ship skills development through virtual human interactions.

Theme 2: types and uses of VR

Two prevalent VR techniques were employed in this selection of papers: spatial 3D graphics and 360- 
degree video. Each of these has unique features and applications that can significantly impact train
ing effectiveness.

Table 2. VR trained soft skills found in selected papers.

N Soft Skill Occurrencesa in selected papers

1 Communication 11
2 Teamwork/Collaboration 9
3 Self-efficacy 6
4 Critical Thinking 4
5 Problem-Solving 4
6 Empathy 3
7 Creativity 3
8 Self-reflection 3
9 Learning skills 2
10 Leadership 1
11 Situational awareness 1
aOccurrences refer to the number of selected papers where the soft skill is mentioned.
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Spatial 3D graphics
Spatial 3D graphics enable the creation of interactive, three-dimensional environments where trai
nees can freely move and interact with virtual characters and objects. This technology facilitates 
the replication of both realistic, real-world scenarios (e.g. negotiations, conflict management 
(Chiang et al., 2021), interview (Seinfeld et al., 2024)) and newly designed training tasks. A key advan
tage of 3D graphics is its interactivity and the ability to dynamically change the environment in 
response to user actions. In a 3D space, trainees have complete freedom to move in any direction, 
allowing for deeper immersion in the virtual world and more engaging experiences that can genu
inely impact the development of soft skills (Remacle et al., 2023) (Figure 2).

360-degree video
Conversely, 360-degree video offers panoramic video recordings that allow viewing scenes 
from every perspective, giving the impression of being in a real place. This technology is 
particularly useful for training based on observation and analysis of real situations, such as conduct
ing job interviews, evaluating employee behavior, or delivering public presentations. 360-degree 
video recreates real scenes with high fidelity, enabling trainees to fully immerse themselves in rea
listic visualizations. An example of using 360-degree video in education is a study described by 
Khoshnoodifar et al. (2024), where 360-degree video was utilized to train medical teams in Team
STEPPS strategies and tools, allowing participants to observe and analyze dynamic team interactions 
in a realistic context. Another example is a study conducted by Wardian et al. (2023), in which 360- 
degree video was used to create a virtual experience aimed at increasing empathy and understand
ing for diabetes patients by immersing users in their daily lives.

The differences between these technologies are also evident in their production costs. Creating 
spatial 3D graphics often involves higher costs due to the need for advanced software, a team of 
specialists from various fields (programmers, 3D artists, animators), and substantial time investments 
for designing and testing interactive elements. The process of creating realistic and interactive 3D 
environments is time-consuming and expensive, making it more suitable for large projects with 
appropriate budgets. In contrast, producing 360-degree video is typically less costly and more acces
sible for smaller teams. It requires specialized 360-degree cameras and appropriate software for 
editing and assembling recordings (Chiang et al., 2021). Although equipment costs can be high, 
the production process is usually shorter and less complex than for 3D graphics. Since 360-degree 
video does not require creating interactive elements, production costs are further reduced. Conse
quently, many VR experiences designed by soft skills trainers with limited IT resources favor 360- 
degree video solutions, allowing for the creation of immersive experiences without significant tech
nical and financial investment.

The types of applications created with these technologies also differ significantly. Spatial 3D 
graphics are often used to create simulation applications that replicate both realistic scenarios 

Figure 2. Levels of advancement in VR solutions presented by researchers.
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encountered in daily professional life and entirely new, scripted tasks designed for specific edu
cational objectives. The majority of VR experiences aimed at soft skills training use real-life scenarios 
transferred to VR. For example, negotiation simulations allow participants to practice taking on 
different roles, making decisions under dynamically changing conditions, and dealing with unex
pected reactions from virtual characters.

In the case of 360-degree video, applications often focus on presenting real situations that users 
can observe and analyze. Such applications are ideal for training in behavioral observation, social 
situation analysis, or empathy development. Trainees can immerse themselves in authentic 
scenes, allowing them to better understand the context and emotions associated with various situ
ations. Examples like medical team training or virtual experiences aimed at developing empathy for 
patients demonstrate how effectively 360-degree video can be used to create realistic educational 
visualizations (Wardian et al., 2023).

Team-based vs individual VR
Team-based VR experiences also merit attention in the context of soft skills training (Elford et al., 
2021; Lee & Hwang, 2022), where multiple users collaborate within a single scenario. These solutions 
have tremendous training potential, as they enable participants to interact in a virtual environment 
that mimics real team experiences. However, implementing such applications requires the introduc
tion of avatars, which can be tailored to represent users, conveying gestures, facial expressions, and 
other forms of non-verbal communication. Although work on avatars that accurately replicate these 
features is promising, no specific studies on this topic were found in the reviewed literature. 
Additionally, to ensure proper synchronization of behaviors among all participants in the VR experi
ence, very advanced IT technologies are needed, often requiring additional external computational 
infrastructure, making this solution expensive and logistically challenging to implement.

Only 16% of the selected articles offered studies and analyses of the unique possibilities, features, 
and functionalities that VR technology provides. Rather, researchers utilizing VR to enhance soft skills 
often rely on proven solutions. Among the few exceptions is the study by Huang et al. (2023), which 
explored how VR can support mathematical collaboration through the coordination of various com
munication modalities in VR environments. Another exception is the work by Wagener et al. (2023), 
where VR was used to guide users through reflections on personal challenges. The study by Real et al. 
(2022) analyzed the use of VR in training clinicians on decision-making regarding sickle cell anemia 
treatment. The paper written by Kleinlogel et al. (2021) examined how mimicking one’s avatar in VR 
can accelerate the learning of interpersonal skills. Lastly, the study by Suárez et al. (2021) evaluated 
the use of virtual characters for practicing and developing leadership skills.

Theme 3: target users and educational approaches

The adoption of Virtual Reality (VR) for soft skills training has seen substantial growth, driven by its 
immersive and interactive capabilities. Identifying target users is a crucial step in developing 
effective VR training programs. VR for soft skills training targets a wide range of users from 
various fields. For example, VR simulations allow healthcare professionals such as doctors, nurses, 
and other healthcare providers to practice technical skills, critical thinking, problem-solving, 
empathy, and patient communication (Edwards et al., 2023; Real et al., 2022; Sapkaroski et al., 
2022; Seok-Young, 2023; Wardian et al., 2023).

Educational institutions can incorporate VR to teach collaboration and teamwork (Elford et al., 
2021; Khalilia et al., 2022; Lee & Hwang, 2022), problem-solving (Agbo et al., 2023), communication 
(Ciupe et al., 2023; Dumas et al., 2022; Kaplan-Rakowski & Gruber, 2023; Lee & Hwang, 2022; Liaw 
et al., 2023), self-reflection (Wagener et al., 2023), self-efficacy (Kleinlogel et al., 2021), and critical 
thinking (Elford et al., 2021; Lee & Hwang, 2022). Additionally, teachers can be trained in collabora
tive knowledge building (Huang et al., 2023), communication, and self-efficacy (Remacle et al., 2023).
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Even though VR training for corporate employees can accelerate onboarding by immersing new 
employees in company culture and workflows, and enhance leadership and decision-making skills, 
no relevant research articles were found within the specified time frame and keywords. The same is 
true for public safety and military personnel, where VR could improve teamwork and communication 
under stress through realistic scenarios and provide training in a safe environment.

The approaches to VR training for soft skills in the present selection of papers primarily involved 
individual or team immersive simulations (Agbo et al., 2023; Ciupe et al., 2023; Dumas et al., 2022; 
Edwards et al., 2023; Huang et al., 2023; Kaplan-Rakowski & Gruber, 2023; Khalilia et al., 2022; Klein
logel et al., 2021; Lee & Hwang, 2022; Liaw et al., 2023; Real et al., 2022; Sapkaroski et al., 2022). 
Additionally, 360-degree videos have been used to study situational awareness (Collins et al., 
2021), examine the effectiveness of 3D VR training on problem-solving, self-efficacy, and teamwork 
among inexperienced volunteers helping with drug use prevention (Chiang et al., 2021), and assess 
empathy and attitudes toward diabetes following virtual immersion among medical students 
(Wardian et al., 2023).

Theme 4: types of evaluations and assessments

Assessment is integral to the software development lifecycle and is incorporated into various meth
odologies and processes. This phase allows for determining the software’s value, effectiveness, 
quality, and usability (Domingueti et al., 2021).

From a research standpoint, evaluation instruments in this selection of papers were categorized 
into two distinct clusters. The first group focused on assessing user experience and design, which 
encompasses the analysis of interface aesthetics, user interaction, and overall satisfaction. This 
form of evaluation typically relies on systematically collecting data through user satisfaction or 
usability questionnaires (Agbo et al., 2023; Ciupe et al., 2023; Dumas et al., 2022; Lee & Hwang, 
2022; Seinfeld et al., 2024). However, it may also include observational methods (Dumas et al., 
2022; Kleinlogel et al., 2021) or culminate in a concise interview in which the user articulates their 
experience (Collins et al., 2021; Elford et al., 2021; Wagener et al., 2023) delineating the application’s 
advantages and limitations.

A significant aspect of user experience evaluation involves scrutinizing the user’s emotional 
responses. This can be achieved by evaluating the emotional states elicited by the application intro
spectively through self-report questionnaires (Girondini et al., 2023; Kaplan-Rakowski & Gruber, 2023; 
Seinfeld et al., 2024; Wagener et al., 2023). It can be also achieved by deploying external apparatuses 
like heart rate monitors (Suárez et al., 2021), skin conductance measurements (Girondini et al., 2023), 
gestures and motion tracking (Huang et al., 2023), or even written reflections analyzed via text- 
mining software (Lee & Hwang, 2022). Despite the critical role these methodologies play in under
standing the emotional influence of the application on users, their application remains infrequent, as 
evidenced by their presence in only 16% of the surveyed literature. In the realm of virtual reality and 
its usability, it is additionally crucial to assess the application’s impact on users, particularly in the 
context of presence (Suárez et al., 2021), immersion, and occurrence of cybersickness (Real et al., 
2022).

The second group pertained to the evaluation of utility and efficacy, particularly regarding the 
influence on enhancing soft skills such as communication, teamwork, and problem-solving abilities. 
In this context, pre- and post-assessment tests were commonly employed to measure knowledge 
gains on specific topics. However, standardizing these tests is challenging due to their intrinsic con
nection to the subject matter. For instance, while both may address soft skills, the evaluation for an 
application designed for doctors’ empathetic patient communication (Wardian et al., 2023) would 
differ significantly from one aimed at enhancing self-awareness and public speaking skills (Agbo 
et al., 2023; Kaplan-Rakowski & Gruber, 2023). Skill enhancement can be evaluated through 
various methods, including expert observation during task execution (Sapkaroski et al., 2022) or 
video analysis (Edwards et al., 2023), tailored tests for particular competencies (Khalilia et al., 
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2022; Liaw et al., 2023), automated task performance metrics such as task completion time (Agbo 
et al., 2023) or error frequency (Le Duff et al., 2023), or even biometric signal analysis, like assessing 
speech fluency (Remacle et al., 2023) or body language and eye contact (Palmas et al., 2019).

Surprisingly, only 11 articles in the selection addressed the guidelines for recruiting study partici
pants. Of those that did, the majority recruited participants from students or faculty of a particular 
school or university (Dumas et al., 2022; Girondini et al., 2023; Huang et al., 2023; Kickmeier-Rust 
et al., 2020; Kleinlogel et al., 2021; Liaw et al., 2023; Remacle et al., 2023; Wardian et al., 2023). 
Notably, three recruitments were conducted online (Agbo et al., 2023), with two leveraging social 
networks (Suárez et al., 2021; Wagener et al., 2023).

Applications were predominantly evaluated through end-user testing, indicating that 63% of 
these assessments were conducted on student populations, while 43.3% involved professional par
ticipants. However, selecting user groups for testing depends on the specific application and its 
intended function. Notably, a single study within the reviewed literature did not delineate its user 
demographic, opting instead to encompass a broad age range of participants from 22 to 70 years 
old (Suárez et al., 2021).

The study found no discernible correlation between the age and gender of the participants and 
the applications being evaluated. Although researchers generally agree that equitable age and 
gender representation among test subjects is essential (Ciupe et al., 2023), specific variances may 
arise due to the unique conditions associated with the professional field being examined or the 
specialized thematic context of the application (Edwards et al., 2023; Seok-Young, 2023). The varia
bility in the number of validators is considerable and is influenced by the subject matter as well as 
the accessibility of the target population. For instance, in the study (Collins et al., 2021), a mere four 
kayak guides were enlisted, representing the minimal cohort. Conversely, the largest group com
prised 216 students who evaluated the application and its implications solely through an online 
self-report questionary (Hsiao, 2021). Merely 36% of the research undertakings established explicit 
exclusion criteria. These ranged from a lack of participant cooperation, as noted in (Khoshnoodifar 
et al., 2024) and (Real et al., 2022), through prerequisites concerning technological proficiency 
(Ciupe et al., 2023), linguistic capabilities, particular skills or experience (Chiang et al., 2021) to 
overall health (Remacle et al., 2023) and psychological well-being (Wagener et al., 2023).

Discussion

The above analysis outlines an area that is still in its early stages, driven by technological advances 
and the “human goals and needs” that have traditionally guided subsequent research. Below, we 
discuss five issues emerging from the analysis above that deserve greater attention and may 
influence the creation of a research roadmap in this area.

Correct target group selection and needs identification

Although in some cases, technical or procedural knowledge is tackled together with relevant soft 
skills, most of the solutions we analyzed are designed for a broad audience, such as all students, 
without differentiating them according to their field of study or the specific stage of education 
and challenges they may face (from Theme 1 and Theme 2 above). In fact, “universal” solutions 
offer the possibility for a wide range of users to benefit from them. As a result, during the design 
phase, creators may be driven by the idea of helping a larger portion of society. As such, they 
may see the proposed solution as more necessary, more effective, and more broadly responsive 
to the needs of people today. However, future research should also explore lesser taken path 
toward more inclusive solutions tailored to the specific needs of a particular target group. This 
approach would allow for the development of more comprehensive proposals that focus on 
aspects identified by representatives of the target groups. A detailed analysis of the needs of the 
end users, such as the type of profession, the identification of the most desired soft skills to be 
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developed, or the age and technological level of the users, would make it possible to imagine new 
scenarios, functionalities, and interaction adaptations. Overall, research should aim to map the 
nuanced needs of end users and adapt solutions to meet the identified needs as comprehensively 
as possible.

The analysis also highlights an important aspect: the differentiation in the selection of soft skills 
for representatives of specific business sectors (from Theme 1). For example, solutions created for the 
healthcare industry, including, but not limited to, doctors and nurses offers great opportunities to 
develop technical skills, critical thinking, effective problem-solving, empathy, and proper communi
cation with patients. One area of concern in this context is the placement of nurses and doctors in 
the same target group. Considering the scope of their daily tasks, their level of responsibility, and the 
difficulties they face, as well as the soft skill more crucial for their different roles: many differences 
should be considered when creating solutions to facilitate their daily tasks. Another group for 
which solutions are often addressed are representatives of educational institutions. In this case, 
the applications focus on learning collaboration, teamwork, self-reflection, and critical thinking. 
However, the scope of this training should be expanded in accordance with the changes occurring 
in the contemporary world and in the educational system. Teachers can be trained in collective 
knowledge building, self-efficacy, and communication. In this case, engaging solutions developed 
in a team format would work well.

In summary, while many solutions currently address a broad audience, there is a growing need for 
more personalized approaches that address the specific needs of specific user groups. By focusing on 
the unique challenges faced by different professions, educational levels, and technology levels, 
developers can create more effective and relevant tools. For example, tailoring solutions for 
doctors versus nurses, or adapting training programs for educators to include new skills and colla
borative methods, can greatly increase their impact. Future research should aim to map these 
nuanced needs and integrate them into solution design to ensure that tools are not only universally 
accessible, but also deeply aligned with the particular needs of their users.

Demanding environments with high potential

VR has remarkable capabilities for accelerating the onboarding processes of new employees, enhan
cing leadership competencies, and supporting decision-making. Through immersive environments 
that simulate realistic working conditions, companies can minimize the risk of costly mistakes 
while enabling employees to gain practical experience in controlled settings. VR can also signifi
cantly speed up the adaptation process of new team members by immersing them in real business 
situations, allowing for a quicker understanding and adoption of crucial procedures and strategies 
within the company.

An important aspect is strengthening leadership through VR, which opens up new horizons for 
developing soft skills such as communication, team management, and conflict resolution. VR simu
lations can recreate complex, stressful situations where leaders must make quick decisions under 
time pressure and environmental constraints. Although virtual, these experiences are precious as 
they allow managers to develop their competencies in a safe environment where they can learn 
from mistakes without real consequences for the company.

Nevertheless, despite these apparent benefits, appropriate scientific research and analysis of 
VR’s impact on accelerating onboarding, leadership development, and decision-making still 
need to be improved. Most available studies focus on VR’s technical aspects, such as user inter
action with the system or visual effects (Theme 2), rather than on comprehensive research into 
its impact on organizational development and human capital within corporate environments 
(Theme 4). As a result, there is a significant knowledge gap that could provide companies with 
concrete evidence of the effectiveness of investing in VR technologies: not much attention is 
devoted to investigating how affordances impact on learning and developing general best prac
tices and guidelines.
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Similar challenges exist in the use of VR in public safety and the military. While VR is recognized 
for its potential to improve teamwork and communication in stressful situations by creating rea
listic simulation scenarios, innovative solutions in this area are also limited. Virtual reality can 
simulate situations that are difficult to replicate in real-world exercises, such as combat con
ditions, crises, or rescue missions. Participants can gain valuable experience in a controlled 
environment, learning cooperation, communication and decision-making under time pressure 
and in high-risk scenarios.

Despite these possibilities, research on VR’s effectiveness in improving teamwork and communi
cation in extreme conditions is still in its infancy (Theme 2 and Theme 4). Most available data is based 
on case studies or small samples, which limits the ability to draw general conclusions and apply them 
in a broader operational context. More complex research is needed, considering the long-term 
effects of VR training and its impact on actual actions and decisions made in crises.

Therefore, we see an urgent need for more comprehensive research that not only confirms the 
effectiveness of VR in these areas but also allows for the development of best practices and stan
dards for implementing these technologies in different sectors. Only then can VR fully realize its 
potential as a tool for training and strengthening leadership and teamwork skills in the most chal
lenging environments.

Individual and group solutions

Future research on the use of VR for learning soft skills should consider the development of appli
cations for both individuals and teams, with a focus on analyzing and comparing their effectiveness 
in different contexts (Theme 2 and Theme 4). Soft skills such as communication, empathy, time man
agement, conflict resolution, and teamwork play a critical role in the effective functioning of individ
ual employees and entire organizations. With its immersive properties, virtual reality offers a unique 
opportunity to simulate situations in which these skills can be developed dynamically and 
realistically.

For VR applications aimed at individuals, research should focus on evaluating the extent to which 
this technology supports the development of soft skills compared to traditional training methods. It 
is important to understand how the immersive VR environment affects engagement, memory and 
learning effectiveness. It will also be important to explore how different VR scenarios can be tailored 
to the individual needs of the user, allowing for personalization of the training path. For example, 
communication training could involve simulating conversations with different personality types, 
allowing users to practice appropriate strategies depending on the context.

On the other hand, VR applications designed for teams should be evaluated for their effectiveness 
in fostering collaboration, building trust, and solving problems within the group. Virtual reality offers 
a unique opportunity to create simulations that require the team to work together under time 
pressure or in the face of complex challenges. Research should examine how such VR experiences 
affect team dynamics, communication, and overall group effectiveness. It is also important to under
stand how different models of collaboration and interaction in VR translate into fundamental beha
viors and relationships in the workplace.

A key aspect of future research should be to compare the effectiveness of VR applications 
designed for individuals and those designed for teams. It is important to investigate in which situ
ations VR as a tool for learning soft skills yields the best results: whether better results are achieved 
through individual skill development or through shared team-based experiences. Answers to these 
questions could provide valuable insights into the design of training programs that effectively inte
grate individual and team development.

Research should also focus on the long-term effects of using VR to teach soft skills. It is crucial to 
understand how durable the skills acquired are and how users transfer them to everyday pro
fessional practice. Studies could also explore the extent to which regular VR sessions can lead to 
more profound changes in users’ behaviors and attitudes compared to one-time training sessions.
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In conclusion, future research on the use of VR for soft skills training should take a holistic 
approach that considers the different needs of individual users and teams. Only through in-depth 
analysis, comparison, and evaluation of the effectiveness of different training models can the full 
potential of VR as a tool for comprehensive soft skills development in a dynamically changing 
work environment be understood.

360-degree videos vs. 3D VR experiences

Future research on the use of virtual reality for soft skills training should focus on determining which 
technological solutions produce better, more satisfying educational outcomes. In this context, a com
parison of two popular approaches: 360-degree videos and fully interactive 3D VR experiences, is worth
while in order to assess their effectiveness and tailor training strategies to users’ needs (Theme 2).

360-degree videos, while easier to produce, allow users to immerse themselves in real-world 
scenes captured with 360-degree cameras. Wearing a VR headset, users can “enter” the world of 
the movie, look around in any direction, and experience events to create a sense of presence and 
participation in the situation being depicted. However, these videos have certain limitations. The 
lack of interaction with the environment and the limited ability to influence the course of events 
can result in the user becoming a passive observer, which may only partially engage them. On 
the other hand, the simplicity of 360-degree video makes it more accessible and easier to incorpor
ate into training programs, which can be a significant advantage, especially when budget and time 
are limited. In addition, 360-degree videos can be more intuitive and less intimidating for people 
who have not had experience with VR technologies.

In contrast, 3D VR experiences offer much more interactivity and personalization. Fully three- 
dimensional VR environments allow users to move freely within the virtual world, interact with 
objects, and make decisions that directly affect the course of the simulation. These solutions are 
much more engaging because the user becomes an active participant rather than an observer. 3D 
VR also enables the creation of complex, dynamic scenarios that more accurately reflect real-life situ
ations that users may encounter in their professional lives. This makes such experiences particularly 
valuable for teaching soft skills such as conflict management, negotiation, or leadership, where 
decisions must be made based on changing conditions and the reactions of others.

Comparing 360-degree video and 3D VR experiences can provide valuable insights into the effec
tiveness of both approaches in different educational contexts but there is a lack of research on these 
aspects (Theme 4). The level of immersion and engagement is one of the critical aspects to examine. 
It is important to understand how each solution engages users emotionally and cognitively, and how 
this affects their long-term retention of training content. While 360-degree video, despite being less 
interactive, may be sufficient to achieve primary training objectives, especially in less complex scen
arios, 3D VR, with its higher level of interactivity, may lead to deeper immersion, resulting in better 
outcomes in soft skills training.

Another crucial aspect that needs to be analyzed is the effectiveness of learning in the context of 
long-term retention and transfer of acquired skills to real-life professional situations (Theme 4). 
Research should investigate which approach – 360-degree video or 3D VR – better facilitates the con
solidation of acquired knowledge and its practical application. It is also important to consider users’ 
subjective perceptions of both technologies. Do users prefer the more immersive and interactive 
experiences offered by 3D VR, or do they appreciate the simplicity and accessibility of 360-degree 
video? Their opinions can provide valuable insights into how to design and implement training pro
grams to make them as effective and satisfying as possible.

The cost and logistics of implementing these technologies should also be considered. 360-degree 
video is generally cheaper and easier to produce, making it more cost-effective when budgets are 
limited. On the other hand, 3D VR, while more expensive and complex to produce, may offer 
more incredible benefits in long-term training programs where more profound and lasting edu
cational effects are needed.
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In conclusion, future research on the use of VR for soft skills training should focus on a thorough 
understanding of which technologies – 360-degree video or full 3D VR experiences – are more 
effective in different contexts and for different user groups. Only by systematically comparing and 
evaluating both approaches can best practices and strategies be developed to maximize the edu
cational value of VR and allow for the optimal use of its potential in developing soft skills.

Interdisciplinary teams and creating a moderator panel

Through our review of how virtual reality applications are being developed for soft skills training, we 
have seen the tremendous potential of applications supported by 3D graphics. The key to success in 
this context is undoubtedly the creation of an interdisciplinary team with a solid programming back
ground (from Theme 2 and Theme 4). Such a team provides a significant advantage with a potential 
worth exploiting, making it worthwhile to develop an engaging application that attracts users’ inter
est and stands out for its complexity and precision. In this way, target users can engage in a variety of 
interactive activities and real, in-depth teamwork. Fully utilizing the potential of the project team will 
enhance the originality and uniqueness of the application, thus increasing its chances of gaining 
greater acceptance from the target audience.

In addition, attention should be paid to the elements that are still expected in applications 
designed for soft skills training. Few of the solutions analyzed have a unique component: the mod
erator panel. The creation of such a tool for a mentor or supervisor responsible for overseeing soft 
skills training in VR represents an innovative step that could significantly impact the effectiveness 
and quality of the training. The uniqueness of this solution lies in its ability to give the mentor com
plete control over the training process in Virtual Reality, opening up new possibilities for personali
zation and interaction with the participants. We envision the moderator panel as a “cockpit” where 
the mentor can monitor the progress of the participants in real time, analyze their reactions and 
dynamically adjust the training program to their needs.

Such a panel would allow the mentor to observe how participants respond to various training 
elements, quickly identify areas where they may be struggling, and immediately adjust the pace 
or content of the training. In addition, interactive features would allow the mentor to instantly com
municate with participants, provide guidance, ask questions, or suggest alternative scenarios at the 
group and individual levels. This personalized approach allows the training path to be more precisely 
tailored to each participant’s needs, significantly increasing the overall effectiveness of the process.

Another key benefit of the moderator panel is the ability to generate detailed reports on partici
pant progress, making it easier for the mentor to decide on the next steps in the training. For 
example, the mentor could better assess participants’ soft skills, such as teamwork, communication, 
or stress management, by analyzing their behavior in various simulated scenarios. In addition, the 
panel would allow for the management and modification of training scenarios, introducing new 
challenges and adapting simulation conditions to evolving training needs.

Introducing such a moderator panel to soft skills training in VR could be a game-changing tool 
that increases training effectiveness and creates a more interactive, personalized, and engaging 
environment for developing critical soft skills. As a result, this solution not only empowers 
mentors, but also helps better prepare participants for real-world professional challenges.

Conclusion

This article presented a literature review inspired by the GTLR method (Wolfswinkel et al., 2013) 
aimed to map the uses of various VR approaches to train soft skills in professional education.

This review work took a specific perspective on training of soft skills in professional education by 
initially setting a defined set of social skills while leaving undefined the concept of virtual reality; fur
thermore, we decided to exclude all the application of VR to the training of soft skills for special edu
cation and in clinical setting. Although these are to some extent limitations to a full understanding of 
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the potential of VR for training soft skills, it responded to a specific question aimed at mapping a 
specific narrow area of research. We believe that although some aspects might be refined in 
further work, these limitations did not reduce the value of the findings.

We analyzed 33 articles published in scientific conferences and journals between 2019 and 2024 
to understand how current research addresses virtual reality’s use in teaching and developing soft 
skills. Despite observing a significant increase in the use of virtual reality for learning and reinforcing 
soft skills, this development is continuously driven by the interactive and immersive capabilities 
offered by the ever-evolving virtual reality technology. However, our analysis shows that in many 
respects, research in this area is still in the early stages of its most significant development and of 
fully utilizing the potential of modern technology.

We identified five directions for the advancement of research on the use of modern technologies 
in developing soft skills: (1) an essential aspect of designing virtual reality training is the identifi
cation and proper selection of the target audience. This allows for the expansion and customization 
of exercises to meet the needs of different fields and branches of professional development; (2) we 
believe that there are environments which, despite significant attention and the potential use of 
immersive technologies, are overlooked and forgotten, resulting in the underutilization of the poten
tial of created training programs; (3) future research should focus on the development of appli
cations for both individuals and teams, as well as on their comparison and evaluation of 
effectiveness; (4) another aspect worth investigating is which technological solutions used in appli
cation design yield better, more satisfying results. In this case, it would be valuable to compare 360- 
degree videos with 3D VR experiences; (5) finally, a crucial issue that deserves attention is the full 
utilization of the potential of individuals within project teams for proposed solutions. We believe 
that interdisciplinary teams should fully utilize their knowledge to create comprehensive solutions, 
taking into account the full range of possibilities and needs.
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