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ABSTRACT 
This paper describes an iterative user-centered methodology 
designed to elicit user requirements for an eXtended Reality (XR) 
platform. The XR platform aims to be customizable and flexible, 
and is intended for use in different pedagogical contexts, 
instantiated by two pilot scenarios: a) XR training at airports 
addressed to fire brigade trainees and staff; b) XR experiences that 
integrate digital interactive storytelling addressed to visitors of 
informal learning Institutions, such as museums and cultural 
centers. The design is participatory, placing the users who will be 
using the platform and their needs at the center of the work, and 
involving them in all aspects of the process, from the outset. We 
present this approach and describe the challenges in combining 
and balancing user needs for different stakeholders. 
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 1 One platform for diverse needs 
The BRIDGES project aims at “bridging” the gap between 
interactive technologies and industries, designing eXtended 
Reality (i.e. Virtual Reality, Augmented Reality and/or Mixed 
Reality) experiences that can be integrated in different real world 
pilot scenarios, namely training of firefighters (pilot 1) and 
informal education and recreation for visitors (pilot 2).  

Making XR experiences more accessible to a variety of users 
is an open challenge [2, 5]. While both scenarios share 
pedagogical goals and demand a high-quality collaborative 
experience, the particular objectives differ. For the different 
contexts of the pilots, related design practices have been 
considered [9, 10, 11], however what is new here is the need to 
design a singleXR collaborative platform that fits diverse cases. 
The two pilots constitute two completely different contexts, goals 
and user profiles involved. The user group in pilot 1 comprises 
trainees who must use the platform as part of their obligatory 
regular training activity. The target user group is thus more 
homogeneous: mainly men in excellent physical condition, aged 
25 to 55 that share the same profession and working environment, 
know each other, and will be revisiting the same experience over 
time. On the other hand, a group of users in a museum can be very 
diverse in age, motivations, interests, professions, level of 
interaction and participation, familiarity with technology, 

abilities, or cultural background [13]. The goal of an experience in 
this context may also be less factual and more abstract 
[24][25]. Moreover, operational and equipment-related 
requirements, and visitor time constraints, in conjunction with 
the use of high-end technology, may pose additional challenges 
when designing for public spaces [28]. Designers of XR 
collaborative experiences must  account for such issues  to make 
the experience accessible by every user regardless of physical 
condition, height, technical expertise, etc.  

 

2 Target groups and Personas 
Eliciting inclusive requirements to cater to users’ needs requires 
getting to know the users, and understanding their goals, actions 
and context of interaction [1, 3].  We first crafted “personas” [4, 6, 
7], i.e. fictional characters to describe the different real users of 
the XR experiences to be designed. Through online participatory 
activities and studying the profile and context of the potential 
users of the pilots, we developed 3 personas of firefighter trainers 
and trainees for pilot 1, and 6 personas of museum visitors and 
educators for pilot 2 (9 in total: 5 female/4 male, 6 adults /3 
children aged 11 to 17, and one of them having mobility 
limitations).  
     These personas, combined with a participatory design 
approach has been key to the elicitation of user requirements. 
Involving users of various backgrounds, culture, abilities, age and 
gender in the elicitation of user requirements, widens the 
spectrum of XR user-centered and helps overcoming biases and 
generalized assumptions [14, 15, 17, 21], especially when it comes 
to embodying the users in the virtual environments [16, 17, 22].  
      As a result, we  collected a total of almost 100 requirements 
and grouped them into categories such as pedagogical, 
experiential, technical, and operational, as well as general 
(applying to both pilots) and site-specific requirements. Each 
requirement has been given a priority of high/medium/low. 
Nevertheless,  it is an ongoing endeavour that will continue 
throughout the iterative process of constructing an inclusive XR 
experience for all.  
 

ACKNOWLEDGMENTS 
This research is part of the BRIDGES project, which has received 
funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 952043. We 
thank all partners for their contribution https://www.bridges-
horizon.eu/. 



GEC 21, June, 2021, Athens, Greece K. El Raheb et al. 
 

 

 

REFERENCES 
[1] Abras, C., Maloney-Krichmar, D., & Preece, J. (2004). User-centered 

design. Bainbridge, W. Encyclopedia of Human-Computer Interaction. 
Thousand Oaks: Sage Publications, 37(4), 445-456. 

[2] Agulló, B., Montagud, M., & Fraile, I. (2019). Making interaction with virtual 
reality accessible: rendering and guiding methods for subtitles. AI 
EDAM, 33(4), 416-428. 

[3] Blythe, M., Baxter, G., Wright, P., Cheverst, K., Clarke, K., Dewsbury, G., ... & 
Sommerville, I. (2003). Gathering requirements for inclusive design. In Second 
BSC HCI Group Workshop on Culture and HCI Bridging Cultural and Digital 
Divides (pp. 65-71).  

[4] Miaskiewicz, T., & Kozar, K. A. (2011). Personas and user-centered design: 
How can personas benefit product design processes?. Design studies, 32(5), 
417-430. 

[5] Mott, M., Cutrell, E., Franco, M. G., Holz, C., Ofek, E., Stoakley, R., & Morris, 
M. R. (2019, October). Accessible by design: An opportunity for virtual reality. 
In 2019 IEEE International Symposium on Mixed and Augmented Reality 
Adjunct (ISMAR-Adjunct) (pp. 451-454). IEEE. 

[6] Nielsen, Lene. Personas-user focused design. London: Springer, 2013. 
[7] Roussou, M., Katifori, A., Pujol, L., Vayanou, M., & Rennick-Egglestone, S. J. 

(2013). A life of their own: museum visitor personas penetrating the design 
lifecycle of a mobile experience. In CHI'13 Extended Abstracts on Human 
Factors in Computing Systems (pp. 547-552). 

[8] Jerald, J. (2015). The VR book: Human-centered design for virtual reality. 
Morgan & Claypool. 

[9] Frahm, T. (2018). A usability study of virtual reality systems: on best practices 
for user-centered design in virtual reality gaming interfaces. 

[10] Klann, M. (2007, February). Playing with fire: user-centered design of wearable 
computing for emergency response. In International Workshop on Mobile 
Information Technology for Emergency Response (pp. 116-125). Springer, 
Berlin, Heidelberg. 

[11] Jeon, S. G., Han, J., Jo, Y., & Han, K. (2019, November). Being more focused and 
engaged in firefighting training: Applying user-centered design to vr system 
development. In 25th ACM Symposium on Virtual Reality Software and 
Technology (pp. 1-11). 

[12] Carrozzino, M., & Bergamasco, M. (2010). Beyond virtual museums: 
Experiencing immersive virtual reality in real museums. Journal of Cultural 
Heritage, 11(4), 452-458. 

[13] Sagnier, C., Loup-Escande, E., & Valléry, G. (2019, July). Effects of gender and 
prior experience in immersive user experience with virtual reality. 
In International Conference on Applied Human Factors and Ergonomics (pp. 
305-314). Springer, Cham. 

[14] Schulze, S., Pence, T., Irvine, N., & Guinn, C. (2019, July). The effects of 
embodiment in virtual reality on implicit gender bias. In International 
Conference on Human-Computer Interaction (pp. 361-374). Springer, Cham. 

[15] MacArthur, C., Grinberg, A., Harley, D., & Hancock, M. (2021, May). You’re 
Making Me Sick: A Systematic Review of How Virtual Reality Research 
Considers Gender & Cybersickness. In Proceedings of the 2021 CHI 
Conference on Human Factors in Computing Systems (pp. 1-15). 

[16] Freeman, G., & Maloney, D. (2021). Body, Avatar, and Me: The Presentation 
and Perception of Self in Social Virtual Reality. Proceedings of the ACM on 
Human-Computer Interaction, 4(CSCW3), 1-27. 

[17] Felnhofer, A., Kothgassner, O. D., Beutl, L., Hlavacs, H., & Kryspin-Exner, I. 
(2012). Is virtual reality made for men only? Exploring gender differences in 
the sense of presence. Proceedings of the International Society on presence 
research, 103-112. 

[18] Schwind, V., Knierim, P., Tasci, C., Franczak, P., Haas, N., & Henze, N. (2017, 
May). " These are not my hands!" Effect of Gender on the Perception of Avatar 
Hands in Virtual Reality. In Proceedings of the 2017 CHI Conference on 
Human Factors in Computing Systems (pp. 1577-1582). 

[19] Lopez, S., Yang, Y., Beltran, K., Kim, S. J., Cruz Hernandez, J., Simran, C., ... & 
Yuksel, B. F. (2019, May). Investigating implicit gender bias and embodiment 
of white males in virtual reality with full body visuomotor synchrony. 
In Proceedings of the 2019 CHI Conference on Human Factors in Computing 
Systems (pp. 1-12). 

[20] Stanney, K., Fidopiastis, C., & Foster, L. (2020). Virtual reality is sexist: but it 
does not have to be. Frontiers in Robotics and AI, 7, 4. 

[21] Grassini, S., & Laumann, K. (2020). Are modern head-mounted displays sexist? 
A systematic review on gender differences in HMD-mediated virtual 
reality. Frontiers in Psychology, 11. 

[22] Lopez, S., Yang, Y., Beltran, K., Kim, S. J., Cruz Hernandez, J., Simran, C., ... & 
Yuksel, B. F. (2019, May). Investigating implicit gender bias and embodiment 
of white males in virtual reality with full body visuomotor synchrony. 
In Proceedings of the 2019 CHI Conference on Human Factors in Computing 
Systems (pp. 1-12). 

[23] Gonçalves, G., Melo, M., & Bessa, M. (2018, November). Virtual reality games: 
A study about the level of interaction vs. Narrative and the gender in presence 

and cybersickness. In 2018 International Conference on Graphics and 
Interaction (ICGI) (pp. 1-8). IEEE. 

[24] Shin, D. (2018). Empathy and embodied experience in virtual environment: To 
what extent can virtual reality stimulate empathy and embodied 
experience?. Computers in Human Behavior, 78, 64-73. 

[25] Sweeney, S. K., Newbill, P., Ogle, T., & Terry, K. (2018). Using augmented 
reality and virtual environments in historic places to scaffold historical 
empathy. TechTrends, 62(1), 114-118. 

[26] Pröbster, M., Haque, M. E., & Marsden, N. (2018, June). Perceptions of personas: 
the role of instructions. In 2018 IEEE International Conference on Engineering, 
Technology and Innovation (ICE/ITMC) (pp. 1-8). IEEE. 

[27] Turner, P., & Turner, S. (2011). Is stereotyping inevitable when designing with 
personas?. Design studies, 32(1), 30-44. 

[28] Roussou, M., & Efraimoglou, D. (1999). High-end Interactive Media in the 
Museum. In ACM SIGGRAPH 99 Conference abstracts and applications (pp. 
59–62). New York, NY 10036, USA: ACM Press. 
https://doi.org/DOI=10.1145/311625.311682 

 
 

 


