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Abstract— This vision paper focus on a context of cognitive 

rehabilitation for patients with dysexecutive syndrome, where 

therapists and patients’ engagement is crucial for the therapy’ 

success. Based on theories of multiples scientist fields, a user-

centered methodology was developed and a serious game was 

designed with a multidisciplinary team.  Using this device with 

their therapists put patients at the heart of their rehabilitation 

and give them a chance to make socio-affective and socio-

affective changes, to develop their own mental constructs and to 

go back to their daily life. 
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I. INTRODUCTION AND CONTEXT 

In a context of healthcare undergoing many changes, 

which are not only medical but also political, institutional and 

organizational, more and more healthcare institutions are 

looking for new technologies. The objective is twofold: On 

the one hand, to diversify and to expand the care offer in order 

to go beyond its current limits. On the other hand, to 

distinguish itself in the medical ecosystem, to be more 

attractive and to facilitate the recruitment of patients.   

The present paper aims to introduce a new device focused 

on user engagement and designed for health care institutions 

to stand out from competition.  

Rehabilitation centers are therefore highly exposed since 

they want patients to choose their center rather than another 

one, because their survival depends on the number of patients 

they take care of. In this context, tools based on video games 

and more precisely Serious Games are particularly attractive. 

Studies show that these games please patients [1] and 

therapists [2]. They are also complementary, supporting and 

in some contexts, they can produce therapeutic effects [3]. 

The issue of motor rehabilitation has been tackled in but 

cognitive rehabilitation is frequently set aside. Many 

cognitive disorders are forgotten. Among people with 

cognitive deficits, those with a dysexecutive syndrome are 

waiting for new rehabilitation solutions [4]. Executive 

functions, or control functions, are implicated in cognitive 

processing requiring coordination of several sub-processes to 

achieve a specific goal [5]. These processes are involved 

when it is necessary to be focused on a task, to memorise and 

to handle information, to adapt to unusual environments or 

rules and more generally when habits and reflex actions are 

insufficient [6], [7]. For instance, when the usual route is up 

for re-construction, another way must be found. These 

functions are also linked to some attentional processes such 

as information selectiveness, attention division (mostly in 

multitasking, e.g. to think about the shopping list while being 

focused on checking if there is no car when crossing the 

street). Usually, they are set up during childhood, but they can 

be deteriorated thereafter. The dysexecutive syndrome 

concerns among others 40 to 60% of stroke victims, 

Parkinson’ patients, people with attention deficit with or 

without hyperactivity and victims of head injury [5]. The 

following functions are impaired [5]:  

• Inhibition, which consists in the voluntary control of 

answers, behaviours or distractors. With inhibition, 

an appropriate social behaviour is displayed in 

various contexts (non-impulsiveness in the case of 

the behaviour); 

• Updating, which favours the encoding of relevant 

information and mental operations [8]; 

• Shifting, which is the adaptation of an action plan 

depending on environmental requirements. Shifting 

is also required to switch from one task or behaviour 

to another one (otherwise, perseveration is 

observed); 

• Planning, which is necessary for the temporal 

organisation and for prioritizing strategy steps to 

achieve a goal (anticipation and projection); 

• Elaboration of strategies (cognitive and 

metacognitive), which enables to choose the most 

appropriate way to achieve a goal; 

• Attention, which makes the maintenance of the 

action plan possible until it is actually implemented. 

Patients affected by this syndrome are frequently 

unaware of their difficulties (anosognosia). Their autonomy 

is highly compromised and today, despite the quality of their 

rehabilitation [9], only 10% of them are able to return to their 

family and work lives. 

This vision paper comes back to the theories related to 

games, serious games and engagement. Then, the method 

used to engage patients and therapists to maximize the 

therapeutic potential of the serious game specifically 

designed and named S’TIM will be exposed. Finally, the 

limits of S’TIM and the clinical study objectives are 

explained. 



II. METHOD PART 1 : GAMES, SERIOUS GAMES AND  

PATIENTS’ENGAGEMENT 

A. Interesting serious games characteristics in therapy 

What can be the definition of a game? For Sid Meier, a 

game is a “series of interesting choices”, allowing 

interactions between the player and the system. A game is 

also “a system in which players are engaged in an artificial 

conflict, defined by rules that result in a quantifiable result” 

[10]. Unlike other consumable medias, the player is actively 

involved in an activity, which is, in some extent, 

unpredictable. The affect he brings is the result of mechanics, 

dynamics and aesthetics (or subjective emotion linked to 

desire, MDA model). The game theory is rests on the idea 

that it is an essential that, while game is often associated with 

childhood, it is a fundamental part of humans whether alone 

or with others. Getting older does not mean stop playing, 

although it does not only bring pleasure (a failure to reach a 

goal for example, can generate frustration). To overcome this 

effect, the attractivity of the game is essential. Exercises, as 

well as competition, exert imagination and increase the 

behaviour flexibility. Playing enhance therefore our 

resilience.  

Video games have five characteristics in common: goal 

orientation, presence of rules, feedbacks, competition (the 

most often), voluntary participation of the players. However, 

as you can ask the learner to work on a Serious Game, this 

voluntary aspect is not systematic. Unlike other medias, 

games have three components: intrinsic motivation, reactivity 

and complexity. Both psychological features implemented 

here are reward and motivations. Indeed, playing allows to 

meet specific needs[11], is functional, contributes to 

cognitive and social development and finally is a pleasant 

experience: in a nutshell, we like to play. The distinction 

between “play” (as a fun activity with freedoms) and “game” 

(as strict rules, competition with a notion of victory or failure, 

more structured and rigid) is to be emphasized [12]. People 

like to play to digital games because their architecture is 

attractive. Feedback could be immediate and comes with a 

reward. Moreover, success chances increase with trainings 

and repetitions, which drives the players to continue to 

involve themselves in the game. More importantly, the player 

should go beyond failures and frustrations, hence the 

importance of balancing the game. 

Motivated actions are processed within two theories:  

• Use and gratifications theory[13]–[15], which is 

based on the fact that people have specific needs and 

choose their media according to them. Seven 

motivations are defined: control (as an actor of the 

virtual world, the player has some control), 

challenge (the player should surpasses himself to 

reach the next level), competition (win or surpass 

the others), dream (or fantasy: the player is engaged 

into a quest that can be sometimes difficult, and even 

impossible in real life. He can therefore test its 

behaviours and feelings), interest, diversion (get out 

of everyday life) and finally social interactions (to 

play with or against others).  

• Autonomy and self-determination theory[16], which 
revolves around three human needs: autonomy (self-
organization), competence (in relation to the 
challenge) and social belonging (to experiment 
relationships with others). These criteria are great 
indicators of the tenacity of the player to play. 
According to this theory, individuals are more 
inclined to integrate experiences that allow them to 
express these three needs: An intrinsically motivated 
activity (regulated in a self-determinate way) is 
practiced for the sole pleasure of the individual while 
an extrinsically motivated activity is carried out for 
external reasons (reward or fear of reprimand, for 
instance). If the need for autonomy is intrinsically 
met, the propensity for sustainable learning 
increases, as do performance, persistence and 
creativity [17] 

B. The essential nature of comitment  

In a therapeutic context, socio-affective and socio-

cognitive changes are sought. Both patients and therapists 

must therefore take concrete action to achieve the best 

possible result. To follow this objective, two prerequisites can 

be quoted: on the one hand the creation of favourable 

conditions, and on the other hand the concrete commitment 

of the actors. One difficulty lies in the gap between ideas 

(attitudes, beliefs, opinions) and actions [18]. 

In order to introduce the concept of engagement, the 

paradigm called "foot in the door" can be presented. This act-

based approach consists in performing above all a small 

request as a preparatory behaviour. Obtaining this behaviour 

increases the chances that arguments will be taken into 

account  later [19]. This preparatory behaviour precedes the 

gain of other behaviours that are more expensive. In 1966, 

Kiesler and Sakumura [20] stated that " commitment is 

defined as a binding of the individual to behavioral acts ". 

Joule and Beauvois [21] also highlight the dual characteristic 

of cause and effect. A link can be established between the 

individual and his actions only because there is a 

commitment. Commitment depends on the situation since it 

involves or not the individual in his actions, which favours or 

hinders or even prohibits the establishment of a link between 

him and his actions. It is therefore essential to set up the 

conditions allowing individuals to make the decision freely 

by finding good internal reasons for doing so. 

To achieve patient’s commitment, the necessity is to 

create new representations. These representations result from 

perceptions. Because each individual builds his own vision of 

the world, each one represents it in his own way [22]. Our 

representation is therefore only partial, partly erroneous but 

conditions our choices, our perceptions and limits us. 

Moreover, it is subjective: it relies on the representation we 

have of reality. It also depends on the received information 

that is synthesized according to the values, beliefs and 

experiences. Perception is developed in three stages: Sensory 

(specialized receptors, retinal for example), Perceptive 

(formatting of these sensory information) and Cognitive 

(interpretation of the data, attribution of a meaning to an 

information). There is thus exteroception (perception of the 

external environment with our senses), interoception (state of 

our organism, pain or pleasure), proprioception (ability to 



sense the orientation of the body in the environment) and 

filtering of data by attention and motivation (only a part of 

the data is processed at a conscious level). Our perception of 

the world is thus oriented according to the abilities of our 

sensory organs but also according to our centres of interest 

and our previous knowledge [23]. 

As shown, there are very interesting serious games 

characteristics in therapy but in order to optimize them, it is 

needed to consider the notion of commitment in the game 

design.  

III. METHOD PART 2 : ENGAGEMENT LEVERS 

This section goes into further details on this topic. The 

key is, however, to pinpoint the importance of the 

commitment notion in the context of a digital therapeutic 

device. Above all, e-health systems allow the patients to be 

active and actor of their own health [24]. The commitment 

(or the fact of being the principal player) of the patient has 

benefits on his health and healing [25]. This commitment has 

three dimensions: emotional (connection with feelings), 

behavioral (facts and gestures) and cognitive (what the 

patient understands about his illness and his treatment). 

A. Principal foundations 

The patient can be an actor only if he understands 

his own abilities and the resources he has to engage in 

technology [26]. Moreover, to be autonomous, he must be 

able to control information, and therefore to have a sufficient 

level of health literacy [27]. The Medical Library Association 

[28] defines health literacy as a “set of abilities needed to: 

recognize a health information need; identify likely 

information sources and use them to retrieve relevant 

information; assess the quality of the information and its 

applicability to a specific situation; and analyze, understand, 

and use the information to make good health decisions” 

Berkman et al., in their systematic reviews, have shown that 

a patient with high level of literacy is more likely to heal 

because he has the ability to understand his illness and his 

treatment [29]. Regarding the impact on user satisfaction and 

usability of the system, the link with digital literacy level of 

the patient is also to be considered to. If the patient can 

operate a device without being able to interpret the data, he 

will not be engaged and will not reuse the tool.  

In practice, the experimentation allowed by the serious 

game makes it possible to reuse the acquired knowledge. 

Thanks to competition, personal challenge, the fact that the 

exercise is different, as well as the feeling of belonging to a 

community (exchanges), the attention and the adhesion of the 

players is facilitated. The tool should not be considered only 

in a descending way: users also have things to say. The game 

manages the knowledge but also creates it. Video Games 

immerse the players into complex situations where they have 

to focus and integrate large data streams. Through missions 

and quests, the player commits into the game. To solve the 

algorithms designed by the game-designer, he must establish 

strategies, anticipate, optimize, make decision, manage his 

stress, take risks that unleashes his creativity [30]. Unlike 

other rehabilitation exercises, where patients are not really 

actors and remain passive, the players have to be pro-active 

even though fear of failure can paralyze them. Video games 

can therefore guide the mind, from impossible to possible. 

B. Inclusions in the game design 

To carry out their rehabilitation effectively, patients must 

be attentive, relatively motivated, receptive and have 

sufficient learning autonomy to reclaim knowledge, skills 

and know-how. Interactions with caregivers also allow co-

construction and co-development of knowledge. Learning 

environment thus strongly conditions not only the acquisition 

or restructuring of knowledge, but also the development of 

the ability to learn, understand, analyze and master a tool. 

The Game Designer must imagine a new world, with 

game mechanics that will put the patient at the heart of the 

process, so that they can develop their own mental constructs 

as a result of their activities, organize their world as they go 

along and adapt to it. The serious game must therefore 

stimulate, at higher or lower levels of abstraction, dynamics 

inspired by the real word. It is a therapeutic tool used to 

convey a message in a pleasant way, to reinforce the adhesion 

and the motivation of the players. The serious game must fit 

the patient’s expectations and need, corresponds to novices 

and regulars and be balanced. This requires a motivating 

challenge, adapted to the player, and of increasing difficulty. 

The repetition imposed by operant conditioning, made 

playful, can cause less weariness and boredom [31] as well as 

increase self-efficacy and self-management skills which 

increase motivation. The use of an avatar to which the patient 

can identify allows him to "embody" and invest himself more 

easily [32]. It also allows the player to understand several 

social roles, to develop empathy and to learn to understand 

each other's points of view and feelings. Social learning 

would therefore be facilitated. 

A balanced serious game (between challenges, ability 

to play and knowledge of the patient) allows immersion, 

satisfaction [1] and intrinsic motivation which bring joy, 

interest, performance, learning quality and self-esteem 

resulting in a high level of performance and unexpected states 

of consciousness [33]. Finally, a developed narrative 

transports the patient and makes him more sensitive to the 

influence of the messages contained in the story. If all the 

conditions are met (diversion, immersion, interactivity, 

transportability), cognitive resources allocated to the serious 

game and motivation increase, which facilitates the 

modifications of knowledge [17].  

Notions of accessibility, playability and replayability 

are essential. The appearance and beginning of the serious 

game must not let the players down and must privilege 

intuitive actions, hence the importance of User Experience 

(UX, everything the player can see, hear and interact with and 

commands). Interactions must make sense. Too many 

frustrations during the game (but a small dose enhances 

fighting spirit) must be avoided, and elements of renewal 

such as chance, narrative aspect of the game (the player want 

to know the end of the story) and evolution (micro-



management) should be emphasized for the player to want to 

play again.  

Two notions are intrinsically linked to the game: conflict 

and cooperation. The conflict occurs very quickly, at the 

slightest difficulty between the player and his goal. It 

involves a danger and indices a stimulation. Each individual 

must feel useful, valued for example by a particular skill. The 

rules have a huge effect on the players. They are developed 

to guarantee a balance that will allow the player to remain 

engaged and interested. Challenges must be progressive: 

excessive simplicity will lead to disinterest, excessive 

difficulty will discourage the player (Fig. 1). 

Furthermore, with the serious game, therapists can 

visualize scores and progress of each patient.  

Moreover, by adding a persuasive dimension, patients 

are encouraged to solve playful problems in order to provoke 

behavioral, socio-cognitive and socio-emotional changes 

[17]. The serious game will therefore influence the player’s 

attitude, thoughts and feelings, based on psychological and 

rhetorical theories. Three components are essential: the 

persuasive properties, the rhetoric of the game and the 

relation between the game and the patient since the process 

of persuasion takes place there. Persuasion is then related to 

changes in attitudes, but not to behavioral ones (which are 

short-term changes). Additionally, subjects must be free and 

detached from any obligation. Persuasion can be seen as an 

interconnection between the game and the players.  

With two different approaches, Ian Bogost [34] and 

Miguel Sicart [35] lead us to consider persuasion as an 

interconnexion between the game and the players according 

to two conceptualizations of communication. The first author 

particularly argues that a particular design is required 

(predominance of procedural rhetoric) while the second one 

is more player oriented, since the message of a persuasive 

game is intrinsic to the action of playing.  

Fogg has developed a behavioral model of persuasive 

design on which he places the system in a continuous space 

defined by two axes: motivation and aptitudes [36]. The video 

game must be designed to be adapted to the position of the 

player on this model, but also to promote these two 

parameters (engaging activities for self-motivation and 

activities promoting learning, achievement and feelings of 

confidence). By its voluntary and goal-oriented nature, a 

game is an inherent persuasive artifact. It puts forward 

objectives but in a non-coercive way, like persuasive 

technologies. A persuasive game therefore exploits figures of 

manipulation and exploitation. 

Nowadays, paper based tests and conventional 

exercises with board games are inefficient [37].  Moreover, 

most of virtual tools used by therapists are not ecological, 

show many similarities with conventional activities and have 

basic graphics. They are also simple and redundant because 

of a lack or a poor storyline and narration that harms patients’ 

attraction, immersion and engagement. In this way, serious 

games potentialities are nor fully exploited [38], [39]. 

IV. RESULTS: APPLICATION FOR THE DESIGN OF THE  

SERIOUS GAME S’TIM 

In order to provide a new therapeutic tool in the 

rehabilitation of dysexecutive disorders, a consortium 

consisting of a clinical team (doctor specializing in 

rehabilitation, team of occupational therapists and 

neuropsychologist) and academics (research team in 

Information and Communication Sciences) was formed, with 

the presence of a PhD student in Cognitics (interactions 

between new technologies and Human Factors). The 

multidisciplinary nature of this team led to a deep analysis of 

the therapeutic practices, as well as the specificities of virtual 

reality in cognitive rehabilitation.   

A. Positioning and scenario 

In order to categorize Serious Games, Djaouti and al., 

proposed a typology based on the Gameplay / Purpose / 

Scope model (GPS). Gameplay of S’TIM is therefore based 

on “the Game”; its objective is to transmit a message, to offer 

mental training and to allow therapists to exchange data. The 

scope is therefore medical and users will be the general public 

(patients) and professionals (therapists). At the beginning of 

the game, the patient is invited to choose an avatar that he will 

embody all along the game. An extremely developed scenario 

has been developed to transport the player into a rich 

universe, with an engaging narration, which will make him 

more sensitive to the influences of the therapeutic message 

contained in the story. For example, the way and the interest 

to be organized, to memorize information, to interact with 

people, to plan actions. Patients thus embody a character 

living in a city almost deserted and wishing to join his friends 

in paradisiac island. To do this, patients will have to face 

many challenges who test their executive abilities. As an 

example, they will have to be attentive and organized to find 

specific objects in diverse contexts like a house, an office, a 

forest, a beach. The attention span and the number of items to 

remember cans be adapted by the therapists. Patients also 

have to plan their path on a dynamic map and move in a city 

or in underground passages. Their logic is solicited to resolve 

puzzles and to plan complex actions (gardening, baking, 

medical treatments situations). Patients also must remember 

what they have done and what they have to do to carry out 

the story. They can refer to a logbook each time they want. It 

Fig. 1 : Game balance, from Csikszentmihaly  [32] 



mentions the current challenge and objectives, the previous 

ones and characters they met (Fig 2.). 

 

Figure 2: Screenshot of the logbook - current objectives 

Goals are multiple: communication (with themselves, 

game and therapists), inspiration (this guides their decisions), 

emotions (their empathy is awakened, the immersion 

facilitated and their receptivity stronger), surprise (promotes 

thinking and therefore keeps patients motivated and 

invested), motivation (presence of a concrete goal) and 

specificity (the serious game is not generic). Moreover, their 

choices have a true action on the continuation of the story, 

which allows them to feel as though they were the co-authors. 

As they try to overcome challenges, their feeling of control is 

stronger, encouraging them to increasingly invest 

themselves.  

Design of worlds, of objects that are present and plots 

that are proposed are also highly realistic which allows the 

patient to live a credible and consistent experience within a 

significant reality (Fig. 3). During their quest, patients will 

meet six characters (NPC, controlled by the computer), each 

of them having a specific story and identity. Through 

conversations to get precious information, these characters 

offer possibilities of interaction to the patients to improve 

their social skills. Patients thus project their personality on 

them, which create emotion.  

All of this will be done exclusively under the 

supervision of the therapist who will be able to judge 

strategies used, will validate them (obtention of “medals”), 

will allow a time of observation and to take a step back. A 

systematic debriefing will take place at the end of each 

session to have a feedback with the patient on his experience, 

his actions, collect his feelings and to promote the transfer of 

learning in real life.  

S’TIM uses also persuasive processes. These 

psychological aspects lead us to work on communicative 

processes, especially through the use of the probability of an 

elaboration model. The probability of teaching indicates 

whether it is acceptable for a person to change his mind, or to 

what extent they will develop arguments about it. Thinking 

about it can develop or change one’s attitude. This can be 

done in two ways: the central pathway (involving focused 

thinking on the subject and requiring in-depth learning 

resulting from a critical evaluation of information related to 

the subject. This thinking translated into a wall-articulated 

attitude) and the Peripheral way (shallower, essentially 

concerning the form of the message rather than its content. 

Modified attitudes are therefore artificial). S’TIM offers 

patients the opportunity to develop their strategies through 

the challenge they accomplish and informs them about 

executive functions, as well as their concrete use in everyday 

life (fig 4). The characters guide the patients through the 

game to help them find the strategies which suits them best. 

This central path is, however, accompanied by pleasing 

graphics, dialogues, etc. making the message attractive. 

Procedural rhetoric therefore emphasizes the therapeutic 

nature of the serious game while maintaining an intensity of 

optimal playability for thinking (a too intense game uses too 

much attentional resources to allow sufficient thinking and, 

on the contrary, a too slow one bores quickly, harm 

motivation and therefore interest in the message). 

Analytically, signs (visual, linguistic, auditory and tactile), 

systems (persuasive strategies that establish links between 

signs and that can create persuasive arguments such as 

narrative persuasion, kinematic persuasion and procedural 

persuasion) and contexts (player experience in the game, 

namely social persuasion to play with other people, emotional 

persuasion, sensory persuasion, sensory persuasion and 

tactile persuasion related to game challenges) can be 

distinguished.  

In addition to the important work on interface 

ergonomics (Fig. 3), the game will be played on a 48-inch 

robotized touch table with capacitive technology and high 

contrasts (Fig. 5). Its height is adjustable for standing or 

sitting interactions, and it can be tilted to allow everyone to 

work comfortably. The table is therefore very easy to use for 

everyone, regardless of age, level of familiarity with 

technology, vision problems, the presence of a wheelchair, 

etc.  

 

Figure 4: Screen capture of the logbook – details about the executive 

functions and their interest in daily life  

  
Fig. 3: Screen capture of S’TIM with its specifically designed game 

interface. Joystick and the bedroom. 



Finally, every detail of the serious game as well as its 

use has been specified by all the experts of the consortium, 

with the involvement of patients and therapists since the 

beginning of the process. The risk of objections or rejection 

of the device by users are therefore reduced. Finally, every 

detail of the serious game as well as its use has been specified 

by all the experts of the consortium, with the involvement of 

patients and therapists since the beginning of the process. The 

risk of objections or rejection of the device by users are 

therefore reduced. At each step, iterations make it possible to 

check the adequacy with needs and to adjust further 

developments. 

B. Engaging communication, co-conception and support  

Persuasive communication allows to modify social 

representations, beliefs, attitudes and intentions of action, but 

it less convincing to act on effective behaviors. This brings 

us to the concept of engaging communication. 

The project of socio-affective and socio-cognitive 

changes aimed therapeutically is therefore a project 

developed in two phases: conception and then guiding. These 

phases pursue complementary objectives to silence or 

reinforce certain actual and concrete behaviors, sometimes 

involving the change of counterproductive routine behavior. 

Individual behaviors are closely associated with the 

mobilization of all actors around the problem. In order for the 

patient to be engaged, the therapists must also be strongly 

involved, engaged around S'TIM. This mobilization is part of 

a dynamic of communication, agents have to be empowered, 

and precise and explicit actions have to be set up.  Everyone 

must act for internal reasons and by acts, not for a potential 

symbolic reward or to avoid a sanction. The mobilization of 

all in the exchange and toward a clearly defined goal is built, 

showed and valued.  

This phase involves defining the implemented actions, 

in this case individual interviews, two focus-group and 

brainstorming sessions. They were conducted by the engineer 

in Cognitics with the participation of seven occupational 

therapists, a rehabilitation doctor, a neuropsychologist, a 

health executive, an informatics researcher and patients. 

Rehabilitation strength and weakness, therapists and patients  

wishes and participants ideas about the serious game where 

collected and discussed. It allowed everyone to feel involved 

and actor of the design of S’TIM at first, to take part in the 

various stages of its development thereafter by suggesting 

modifications and improvements and finally to fully master 

the tool in order to better support the patients, so that they are 

fully engaged in their rehabilitation too. On the other hand, 

the purpose is to highlight the actions decided and 

accomplished. Iterations during the development have thus 

allowed teams to test each functionality and to ask for 

readjustments (Fig. 6). As an example, the way to move in 

the game (arrows, joystick and their position on the screen) 

has been discussed and tested before the selection of the final 

solution. Several presentations with direct implication of the 

most implicated therapists have been performed and the 

entire therapeutic team is regularly honored internally to 

enhance their involvement.  

Finally, the serious game corresponds to their 

prescriptions and to their expectations. Interdependence of 

both fields of study creates favorable conditions to a relevant 

individual and collective action in terms of goals. 

Communication is therefore structuring because the action 

plan was built through interactions. On the 

“phenomenological” level, there is an observable 

interdependence between the link, the meaning and the action 

(the possibility of verbalizing in small groups frees the 

agents).  

Thus, the paradigm of “engaging communication” 

associates, articulates and makes together working practically 

and theoretically the links of social, meaning and action, to 

contribute to the problematic of “existing together” in 

organizations. The meaning and the bond emerge from the 

action in the interaction.  

From the patients’ point of view, S’TIM having an 

influence on their ideas, intentions and behavior, it can 

impact their mood for a more or less long period of time. For 

this, the serious game design has been developed following 

several points. A work on the desired impact to determine the 

necessary persuasive properties was also done. 

C. Psychological needs, eudaemony and commitment 

Let’s go back to the basic psychological needs as well 

as the increasingly dominant notion of well-being of 

Eudaemony in relation to the commitment. The overall 

scheme goes through six steps. The first one allows to 

anticipate the satisfaction of the user to adopt the technology 

(adoption). The second one fills the need for satisfaction by 

interaction with the interface. The third one deals with the 

need for satisfaction through commitment to a task enabled 

by a technology. The fourth is the need for satisfaction related 

to the behavior which is encouraged by technology. The fifth 

Fig. 5: The robotic touch table 

Fig. 6: Development iteration process 



step is the link between technology and general well-being 

and finally the sixth step goes beyond the user experience 

(society). 

Commitment mainly appears at the level of the 

interface, the task to perform and the type of behavior 

demonstrated. The need for satisfaction by interacting with 

the interface is a primary need manifesting itself especially 

on usability (a bad one leads to frustration at the level of 

autonomy and competence). A study by Ryan and Rigby was 

conducted on the elements of interfaces and their influence 

on the joy and commitment, particularly on social indicators 

("share" button for example). In this case case, they come 

against the objective of S'TIM (loss of sight of the personal 

goal of mindfulness) so they are not exploited to privilege 

more significant fictional rewards (medals symbolizing the 

elaboration specific strategies with explanations of their use 

in everyday life). Social relations between patients and 

therapists are thus privileged. On the other hand, each 

challenge performed, each stage of the narration will provoke 

emotions, and lead to a more global behavior making the link 

with the next sphere. Finally, S'TIM has been developed to 

facilitate and enhance the development of specific behaviors 

in an intrinsic way. This is the highest sphere owing to the 

fact that being comfortable with an interface does not mean 

that we are comfortable with the resulting concept (eg an 

agenda - time in general). 

Users (7 caregivers and 26 patients between 16 and 82 

years old) did not encounter any difficulties to understand the 

system and the use of a touch table generated great 

enthusiasm and a strong implication for the exercises (“Can 

we work with S’TIM today?”, “I find S’TIM funny” and “I 

think S’TIM is very useful for my rehabilitation”). Very 

quickly (less than one minute) installed for 5 to 30 min long 

sessions, patients were receptive and motivated. Therapists 

thus have an easy and pleasant tool to use as part of their 

practice. 

V. LIMITS AND DISCUSSION 

The device will support an in-depth clinical study on 

its acceptability and relevance in the context of the 

rehabilitation of dysexecutive disorders in 2019. For this, 

other rehabilitation centres will also be involved (multicentric 

clinical trial). This will be the subject of specific support to 

raise the awareness of care teams and to allow them to take 

ownership easily and fully before it is integrated into their 

therapeutic practice. Feedbacks will also be valuable for 

further development. Indeed, therapists keep their 

fundamental role with patients and they can devote 

themselves to the contextualization of knowledge to promote 

real life transfer (didactic action and no longer transmissive). 

The analysis of quantitative and qualitative data, so far 

inaccessible, may also improve understanding and 

therapeutic follow-up. Finally, by modifying the size of the 

window of the serious game, it is possible to adapt it to the 

different motor possibilities of the upper limbs of the patients 

or to work on hemineglects. Some degree of visual fatigue 

can be observed through the use of a screen, it is then 

recommended to observe appropriate practice times (about 30 

minutes depending on the individual). 

The short- and medium-term consequences are 

evaluated via surveys just after using the game for 6 weeks 

and then 3 months later to measure the difference between the 

desired and the actual behaviors. 

The human-technology-organization interaction will be 
studied according to a “social acceptance” angle of approach 
by considering that technology is external to human, and that 
to use it humans have to accept it. This acceptance involves 
interventions on the interactional and psychosocial aspects. 
The TAM3 model of Venkatech and Bala [45] will be 
followed by taking t = 0 as a measure of context, socio-
demographic factors and personal characteristics, including 
digital and health literacies. At regular intervals during the 6 
weeks of reeducation on the device, a measurement of the 
transactional or mediating variables will be carried out in 
order to measure perception (affects, perceived usability, 
perceived hedonics, perceived affective, perceived self-
efficacy) and judgments (utility, appeal). This will allow us to 
deduce the evolution of behavioral and emotional 
consequences (subjective well-being and technology-related 
intentions). 

VI. CONCLUSION 

 

This innovative approach is a huge multidisciplinary 

challenge with major issues for patients with dysexecutive 

syndrome. The therapeutic serious game designed uses 

engagement levers, a persuasive and an engaging 

communication to allow to modify social representations, 

beliefs, attitudes and effective behaviors.  At the heart of the 

process, the patients can develop their own mental constructs 

as a result of the challenges they accomplish in the scenario. 

Their executive functions can be tested and rehabilitated, 

with the supervision of therapists which make easier their 

concrete use in everyday life. Engaging therapists, patients 

and even organizations is crucial for the success of the game 

based therapy. Theories from Information and 

Communication sciences, Educational sciences, Cognitive 

sciences, Psychology and Neuropsychology have been 

involved in the design to maximize its potential. With 

therapists’ implication since the beginning of the project, the 

serious game can create an opportunity in our context to 

improve patients’ autonomy, to put them at the heart of their 

rehabilitation and to give them a chance to go back to their 

daily life. This methodology can also be used in other 

contexts to improve rehabilitation by engaging patients and 

therapists. 
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