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Abstract. Despite efforts made, it is still difficult to clearly grasp the situation of
disability within companies. Therefore, to overcome this problem, this paper pro-
poses and describes an innovative tool that may facilitate corporate governance.
The tool is a serious game developed on an interactive RFID tabletop associated
with tangible objects. The serious game is called SG-HANDI. It is designed to
be used in disability awareness sessions in companies. It implies directors, man-
agers and employees and proposes a set of challenges to be solved as a team. The
objective is to encourage stakeholders to think and act collectively for a more
accessible company.

Keywords: Disability, Company Governance, Accessibility, Serious Game, In-

teractive Tabletop, Tangible Interaction.

1 Introduction

In an increasingly diverse world, inclusive governance is essential to enable all people
to fully participate in society. As people with disabilities represent a significant portion
of the global population, it is important for companies to reflect this diversity. In this
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regard, two inclusion policies are adopted by countries to require companies to imple-
ment accessibility measures and provide equitable employment opportunities for peo-
ple with disabilities. The first one is based on laws and legislation, as is the case in
France and Italy. This inclusion policy imposes a quota of disabled employees on com-
panies. This obligation is often accompanied by subsidies or interesting tax deductions.
However, the second policy is based on the promotion of disabled people by relying on
the responsibility of business leaders, as is the case in UK and USA.

Thus, by engaging people with disabilities, today’s companies aspire to respect leg-
islation and diversity, which can improve their reputation with consumers and inves-
tors. In this context, this paper proposes an innovative IT tool (serious game) aiming to
encourage companies integrate people with disabilities and help them to manage the
adequate working environment. Precisely, the serious game is developed on an RFID
interactive tabletop called TangiSense (built by the Rfidees company) associated with
tangible objects. It is inspired by previous work (see for instance [1][2][3]). It is used
to carry out awareness-raising actions for company stakeholders (executives, managers
and employees able-bodied and with disabilities) [4] [5].

The serious game is a part of the SG-HANDI project “(Serious Game (SG) de sen-
sibilisation a I’intégration a la prévention de la désinsertion professionnelle et au main-
tien dans 1’emploi des personnes en situation de HANDIcap)” translated by (Serious
Game (SG) to raise awareness of integration, prevention of professional disinsertion
and retention in employment of people with HANDIcap). The project is led by ARACT
Hauts-De-France in partnership with the LAMIH-UMR CNRS 8201 laboratory, the
Serre Numérique (CCI Grand Hainaut), the Handyn’ Action association, the Emploi et
Handicap Grand Lille association and the HandiexpeRH consulting firm. This project
is supported by Agefiph.

The rest of the paper is structured as follows: Section 2 presents key concepts about
employment, disability and governance. Section 3 exposes the serious game conceptual
modeling. Section 4 and section 5 are devoted to the implementation and the evaluation
of the SG-HANDI serious game. Finally, this paper is ended by a conclusion and per-
spectives.

2 Background

Generally, questions about the integration and/or retention in employment of people
with disabilities or health difficulties arise when the person is being integrated or when
needs to be retained. Regarding this matter, governance strategies can vary enormously
from one company to another and from one country to another. They often require
global solutions, both technical (hardware, software, etc.) and organizational. Recom-
mendations, case studies, and best practices are available, see for example [6][7][8][9].

For companies needing to innovate or transform in this field, a raising awareness
phase among the company's stakeholders is essential in order to better reflect on global
solutions. These solutions can lead to anticipatory (technical and/or organizational),
individual and collective actions. This paper focuses on the phase of disability aware-
ness in the work environment.



Sensitivity to disability in the workplace can be facilitated through various activities.
Several websites offer recommendations on this topic [10][11][12]. For example,
Thriiver suggests eight disability awareness activities, including (1) organizing an in-
clusion day, (2) offering employees the opportunity to share their experiences, (3)
providing key resources, (4) creating an accessibility map, (5) running workshops and
training days, (6) organizing charity fundraising events, (7) offering staff workplace
needs assessments, and (8) providing mental health awareness training sessions. In this
paper, we focus on activity number five: running workshops and training days.

Itis possible to organize workshops inside or outside the company, for raising aware-
ness of disability in the workplace. These workshops are often based on classical ped-
agogical methods (conferences, presentation of case studies, exercises, and so on).
What about incorporating new interaction techniques to keep participants engaged and
promote active learning?

As far as we are concerned, our approach is based on a serious game [13][14]. Seri-
ous games provide a novel approach that combines technology, storytelling, and game-
play mechanisms [15]. They also can provide interactive visuals and audio to create a
dynamic learning environment accommodating different preferences. Thus, serious
games can enhance the overall effectiveness of the workshop and facilitate deeper un-
derstanding and engagement with the subject matter. The serious game proposed in this
paper is used in a collective context. This context involves (1) one or several animators,
specialized in management of disability in companies, and (2) participants from the
company. The approach proposed is described below.

3 Proposal
This section presents users and then the flow of SG-HANDI serious game.

3.1  The SG-HANDI serious game users

The SG-HANDI serious game is designed to be used in corporate disability awareness
sessions. The target users have two profiles:

o (1) The facilitator specialized in employment and disability. The facilitator is the
master and manages the serious game, gives instructions, orchestrates and moderates
discussions to make players aware in the target domain.

e (2) The players are company stakeholders such as executives, managers and em-
ployees able-bodied and with disabilities. They play as a team to solve challenges pro-
posed by the serious game. They are the people to raise awareness.

3.2  SG-HANDI serious game flow

In order to facilitate the description of the SG-HANDI serious game flow, the activity
diagram is shown in Fig. 1.
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Fig. 1. Activity diagram of the SG-HANDI serious game.
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the tangible objects. Then, the facilitator launches the game. Once the players are ready,
the facilitator decides to start the game by placing a personal pawn on the tabletop. The
facilitator asks the participants (players) to get into two or three teams depending on
their number. Each team chooses its (tangible) pawn and its (digital) logo. At this time,
the facilitator starts the first part of the game including five themes. Each specific tan-
gible object is equipped with an RFID tag.

In each theme, players are faced with one or more challenges (for instance the 6th
challenge of the Ist theme is “In your opinion, who are the people with disabilities,
Antoine the masseur with a sight problem, Mireille the dyslexic manager or Bob the
handyman with osteoarthritis of fingers?”) to solve in time. Each challenge is most
often followed by complementary explanations and/or a discussion. The facilitator can
add or reduce the time granted for the resolution of the challenges by using two different
tangible objects. For some themes, video sketches are planned. With the pawn, the fa-
cilitator can take breaks and replay. The facilitator also can increase or decrease the
sound volume thanks to a remote control. During the serious game, the facilitator de-
cides to move from one challenge to another and from one theme to another using the
pawn. Generally, a theme is closed by the podium and a discussion which recapitulates
and enriches what has just been seen. Once all themes are covered, the facilitator shows
final results and ranking details. At this moment the second part of the game can begin.

The first part lasts about 1h30. If there is enough time to continue the session, in the
second part of the game, participants choose together a sector to be approached through
a real-life scenario: logistics, industry or commerce. Here, players put themselves in
the shoes of a company that aims to recruit a new employee. To accomplish this mis-
sion, six challenges must be met.

At the end (whether the session consisted of one or two parts), the facilitator pro-
poses a debriefing and concludes the awareness-raising session.

4 Implementation

4.1  The SG-HANDI serious game design

As explained in Section 3, the SG-HANDI serious game consists of two parts. Before
starting, the facilitator asks players to form a certain number of teams (two or three),
each with its pawn and its logo. In the first part, teams confront each other with chal-
lenges covering several facets of the disability field such as basic concepts, legislation,
company resources, professional disinsertion, compensation, etc. Challenges are
grouped into five themes and each theme is closed by a podium: (1) situational disabil-
ity, (2) disability typologies, (3) disability recognition, (4) compensation and (5) job
displacement. The second part of the SG-HANDI serious game concerns a real-life sce-
nario. Participants try to succeed in the hiring mission of a new employee. First of all,
they have to choose one of these sectors: logistics, commerce, or industry. Then, they
have to accomplish five challenges: (1) job description, (2) job offer, (3) the interview,
(4) communication and (5) testimony.



The themes and messages were chosen in working groups with experts in the field.
Themes and messages are inspired by the experience and recurring questions encoun-
tered by SG-HANDI project partners (working to promote the inclusion of vulnerable
people, particularly people with disabilities) during their interventions. The various
challenges were selected on the basis of playful activities that the SG-HANDI project
partners had previously implemented and which had proved successful.

4.2  The SG-HANDI serious game characteristics

In our design approach, we have turned to diversify (1) tangible objects, (2) types of
questions, as well as (3) the temporality in order to avoid monotony.

@ Theme 2: Défi 3/5 £ 13 s 0 )

(b)

Fig. 2. (a) Players use pawns to solve the 3" challenge of the 2" theme (quiz) and result
is provided directly after time runs out, (b) players use disability logos to solve the 3™
challenge of the 3™ theme (drog and drop) and results are provided at the end. “Théme
1 : Défi 3/6 - Selon vous, en quelle année est sortie la derniere loi en vigueur sur le
handicap ?” translated by : “Theme 1: Challenge 3/6 - When do you think the lastest
disability law?”, “Voici le récapitulatif, vous pouvez maintenant debriefer sur vos
réponses !” translated by : “Here is the summary, you can debrief your answers now!”,
“Théme 2 : Défi 3/5 - Selon vous, a quelle déficience correspond le pourcentage qui
s'affiche a I'écran?” translated by : “Theme 2: Challenge 3/5 - Which disability do you
think the percentage shown on the screen corresponds to?”, “Espace de réponse”
translated by : “Response space”, “ Utilisez les étiquettes de la boite LOGOS pour les
poser sur la table. Vous ne pouvez poser qu'un seul logo a la fois.” translated by : *“ Use
the labels in the LOGOS box to place them on the table. You can only place one logo at
a time.”, “ 5% Handicap visuel, 7% Handicap mental, 8% Handicap auditif, 13%
Handicap psychique, 20% Maladies invalidantes, 45% Handicap moteur > translated
by: “ 5% Visual disability, 7% Mental disability, 8% Hearing disability, 13%
Psychological disability, 20% Disabling diseases, 45% Motor disability”, “Voici le
récapitulatif, vous pouvez maintenant debriefer sur vos réponses !” translated by : “Here
is the summary, you can debrief your answers now!”

Thus, players can use tangible objects printed on paper such as terms, disabilities
logos, poker chips as well as tangible objects in the form of a 3D-printed characters
(pawns). These different types of objects are used to solve different kinds of questions
(challenges) such as quiz and drog and drop. From challenge to challenge the temporality
is varied to avoid dullness and boredom. For example, in the third challenge of the first
theme (Fig. 2.(a)), as soon as the time is up, the score is assigned to teams. However, in
the third challenge of the second theme (Fig. 2.(b)), participants must choose a type of



handicap based on a percentage, without knowing the other percentages, and only
receive the result at the end of all the questions. Moreover, a countdown with background
sound has been integrated into the game to motivate players.

5 Evaluation

First series of the serious game uses started at the end of March 2023. Three groups of
participants were involved during disability awareness workshops, with the same
animator. The number of participants was respectively 10 (Group 1), 8 (Group 2) and 10
(Group 3). The duration of each workshop was approximately one and a half hours (with
a focus on the first part of the serious game, due to a temporal constraint).
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Fig. 3. (a) A situation giving insight into participant engagement. The facilitator is visible on the
right side. (b) Pre-post test results.

For evaluation purposes, the sessions were filmed. A consent form as well as
authorization for image rights were signed by each participant (15 participants) before
the workshop. Furtheremore, pre-post test (consisting of 5 questions) and satisfaction
questionnaires were adressed to each of them. The pre-test and the post-test were used
to evaluate and compare the knowledge of the participants before and after the serious
game use. To do this, the questions were formulated in the same way for both tests: (Q1)
Which of these proposals never existed?, (Q2) In your opinion, what is the proportion of
invisible disabilities?, (Q3) In your opinion, when was the lastest disability law?, (Q4)
What proportion of disabilities do you think occur in adulthood and childhood? and (Q5)
In your opinion, how many out of 8 disabled people have a job?

For the satisfaction questionnaire, SUS (System Usability Scale) was used [16] [17].
The facilitator also completed an evaluation questionnaire after the three workshops:
CSUQ (Computer Usability Satisfaction Questionnaires) [16] [18].

The first observations showed a promising engagement of the participants (see Fig.
3(a)). Comparison of pre-test and post-test results by question shows a significant



progression in post-test (as seen in Fig. 3(b)) proving the serious game effectiveness.
Several possible improvements were also proposed by the facilitator: for instance it
would be useful to shortcut one or several collective challenges, in case the available
time for a workshop is not sufficient. Other part of collected data is being analyzed.

6 Conclusion and future work

The management of disability in companies leads to new important challenges for
corporate governance. To prepare different types of action, it is important to raise the
awareness of various stakeholders (e.g., executives, managers, staff representatives,
employees) to integration, prevention of professional disintegration and job retention of
people with disabilities. One of the possible activities is to organize workshops for
raising awareness of disability in the workplace. For supporting such workshops, a
serious game on RFID interactive tabletop with tangible objects was proposed. A first
prototype has been realized.

The first uses of the serious game started at the end of March in several companies.
Three groups of participants were involved in disability awareness workshops.

These first uses led to promising results, showing a commitment of the participants
throughout the game. Several improvements of the serious game were also highlighted.
The perspectives concern first of all the analysis of all the data collected during these
first evaluations. It would also be useful to study how activities related to serious games
can be articulated with other awareness-raising activities suggested in [11].

As part of our upcoming study, we plan to conduct interviews with facilitators who
have gained experience in both conventional facilitation methods and the use of serious
games on interactive tabletop. The aim of these interviews is to gain insight into the
impact of technology, particularly serious games, during awareness sessions, and
compare the two approaches.
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