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Abstract. This paper presents a selection of game design concepts to
promote social interaction between older people and players from other
generations. Hardware-related interaction channels, game mechanics and
game content can be used to trigger positive communication between
several players. The proposed concepts are based on the experience of
32 game prototypes developed with and for the oldest seniors living in
several Swiss nursing and retirement homes. The games are directed at
the relatives to make their visits a pleasant and positively perceived
experience, with the aim of increasing well-being of all involved.
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1 Introduction

Computer games are fun and can help to improve well-being of elderly people
and their relatives [14]. This is the main motivation of Myosotis. Myosotis is
the botanical term for a group of flowers colloquially called forget-me-not. And
Myosotis is an umbrella term for several research, development, outreach and
application projects in which we create, test and play multiplayer video games
for and with elderly people. The games should motivate relatives to visit older
people more often, so that the elderly are not forgotten.

The common design rationale of Myosotis is to use games to promote positive
social interactions between players of di↵erent generations. The games build on
the strengths of the elderly and do not pursue medical or therapeutic goals.
The sole objective of the games is to entertain and make a visit a pleasant and
positively perceived experience, where the visitor can find a new and exciting
access to the memories and biography of the aged person [3].
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Since 2015 we have implemented over 30 game prototypes. Some of them
have been developed as part of a research project, most have been implemented
by computer science students in more than 20 case studies. All games have been
tested in dozens of applied game sessions in eleven nursing homes in Switzerland.
More than 100 people have participated in this process, including researchers,
students, therapists, caregivers, relatives, volunteers, children, and most impor-
tantly, residents of nursing homes.

All game prototypes are designed for two or more players sitting in the same
room around or in front of a tablet computer. We are currently focusing on
adults playing with seniors living in a retirement or nursing home. The elderly
are usually over 75 years old and face di↵erent age-related handicaps. We do not
di↵erentiate between mental or physical problems, as in our experience, personal
preferences and motivation have a greater influence on which game works best
in a given situation. There is certainly not one game that suits everyone.

However, the design of such games is not quite as simple and the design
principles to be taken into account are manifold. For this publication we focus
on the following two questions:

(1) How can video games promote social interaction and how does this relate to
well-being of players?

(2) Which game design concepts for multiplayer video games are most suited to
promote social interaction?

The response to the first question is based on the self-determination the-
ory [4,5] which defines relatedness as one of the basic universal needs necessary
for personal well-being. In Myosotis, we use computer games to reinforce this re-
latedness by actively triggering communication between multiple players. Hereby
we distinguish between non-verbal and verbal communication. Non-verbal com-
munication includes physical contact or emotional expressions such as laughter.
Verbal communication is divided into game-related and biographical talk. The
latter is particularly interesting because it can trigger longer ongoing conversa-
tions. When the players start talking about their lives, Myosotis has reached its
goal.

To answer our second question on which game design concepts work best to
promote social interaction, we reviewed reports, interviews and test protocols
of the Myosotis games already implemented and complemented them with our
practical experience. As a result, we compiled a list of game design concepts that
have proven to be particularly successful in triggering communication between
two players.

Section 2 provides the theoretical background of the self-determination the-
ory. Section 3 gives an overview of the Myosotis project to explain the data
source for our findings. A summary of the proposed game design concepts can
be found in Table 2, and the details are given in Sect. 4. The publication con-
cludes with Sect. 5, which summarizes the work, highlights the limitations, and
provides an outlook on further research topics.
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2 Theoretical Background

The design rationale of Myosotis is to use video games to improve well-being of
elderly people in retirement homes. It is based on the self-determination theory,
which provides the psychological foundation to promote well-being [17].

According to self-determination theory [4, 5] three universal psychological
needs are relevant for positive motivation, e↵ective functioning and psychological
health [5, p. 182]. These basic universal needs are competence, autonomy and
relatedness. The self-determination theory assumes that intrinsic motivation to
participate in any activity depends on the satisfaction of these basic needs. In
turn, activities that satisfy these needs increase energy and can be vitalizing [5].

Empirical results have confirmed that the satisfaction of these basic needs
predicts well-being regardless of individual or cultural backgrounds [5]. In other
words: If people feel competent, autonomous and related to others, they are
intrinsically motivated to perform better and feel comfortable and happy in the
long run. If these needs are neglected, people feel less good or even unhappy in
the long run.

In Myosotis, we assume that video games can satisfy these basic needs. In
this way, they become an intrinsically motivating activity and ultimately can
contribute to an increase in well-being. [7] has conducted a controlled study of
older people who play video games and found two important results. Playing
games was associated with an increase in self-reported well-being and a signifi-
cant improvement in reaction time.

We claim that playing together with loved ones can satisfy the need for
relatedness. This is certainly true during the time of playing and shortly after,
but presumably also in the longer term. The need for relatedness encompasses the
social dimension of the self-determination theory. A long history of psychological
research has shown that positive social interactions are not only beneficial for
well-being, but even essential for humans of all ages. Social interaction, social
relationships with others and belonging to social groups have been shown to be
both protective against depression and curative for an existing depression [2].
Empirical research in media psychology shows that computer-based activities
increase psychological well-being and reduce depressive feelings (e.g. [22]). [13]
found that “digital games hold the potential to enhance senior’s leisure time and
social connectedness”.

In Myosotis, we look at how video games and specific game mechanics can
support positive social interactions. To assess this, we have recently launched a
still ongoing study on verbal and non-verbal behavioural indicators of the ob-
served players using video analysis. Verbal interaction is divided into (a) game-
related communication, (b) help giving and (c) biography-related communica-
tion. As non-verbal indicators we distinguish between (d) laughing together, (e)
eye contact and (f) body contact. Well-being is thereby not only understood
as the absence of bad feelings, but it is characterized by positive feelings and
positive body sensations.
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3 The Myosotis Project

The Myosotis project was initiated in 2015 by a very practical issue. While play-
ing computer games with her 90-year-old mother-in-law, games expert Bettina
Wegenast discovered that many games did not work. They were too complex,
too noisy or simply not designed for adults. She contacted our research group
at the FHNW and, together with bachelor students, we started to develop first
game prototypes in close cooperation with three Swiss retirement homes. In
the following years, several other partners joined the project and two research
grants were approved. To date, we have developed 32 game prototypes. Each
game prototype addresses a di↵erent research question, as shown in Fig. 3 in the
Appendix. The project is not yet completed and more games will be developed
in 2020.

All Myosotis games are tested in regular game sessions with elderly people.
In addition, we frequently organise workshops to gather experience and feedback
from other stakeholders such as younger children, relatives, caregivers, therapists
and students, to name a few.

Table 1 summarises these activities and the corresponding working hours
from October 2015 to December 2019. The data is estimated on the basis of
internal reports, log files, bachelor theses and diaries. To date, we can draw on
the experience of over 11,000 working hours for development, research and docu-
mentation. Of these, more than 500 hours were in direct contact with the elderly.
The seniors, in turn, spent more than 800 hours in play with the developers.

Table 1. Estimated work hours for Myosotis games and workshops. The last two
columns indicate the person hours elderly people and developers spent together. Further
details are provided in Fig. 3 in the Appendix

Project Type #of games
work hours
(dev)

play hours
(dev in home)

play hours
(elderly)

Student games 18 6,940 h 185 h 293 h
Research games 8 3,500 h 90 h 75 h
Experiments 6 485 h 23 h 28 h
Game sessions – 100 h 210 h 420 h
Workshops – 100 h 22 h 18 h

Total 32 11,125 h 530 h 834 h

We believe that this broad experience puts us in an ideal position to iterate
and evaluate the game design concepts for promoting social interaction. The fact
that all projects followed a common, widely accepted research and development
methodology supports the credibility of our results.
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3.1 Methodology

The pro-active and early involvement of older people in the design process is cru-
cial to the success of Myosotis and is a key driver for the implemented method-
ology: a user centred design (UCD) approach complemented by participatory
design (PD) methods (also see [12]).

There are several variants of UCD, but, in general, the process is divided into
four phases [10, 16, 26]. In phase 1, the context of use is analysed by collecting
information about the user group, e.g. through field observations and interviews.
In phase 2, requirements are derived from the collected information. These are
then implemented in phase 3, in the form of primary design solutions such as
prototypes. In the following phase 4, the solutions are tested and discussed with
the user group. The resulting findings lead to a further run through the phases
until the product meets the user requirements. This iterative approach is one of
the three basic principles of the UCD process [8]. The other two are the early
involvement of users and the empirical testing of concrete design solutions.

Participatory Design (PD) involves the users directly in the design process, in
the sense that they design the product together with the designers [23]. Accord-
ing to [1], direct involvement in the design process aims at increasing the quality
of the resulting product. [29] postulates that only through such participation
designers can gain a deeper understanding of users’ needs. There are various
methods of participatory design, such as workshops or cooperative prototyping.
The degree of user involvement depends on the field of application and can range
from passive observation to active co-decision.

To explain how UCD and PD are used in Myosotis, we now describe the
game FoodPlanet, which was developed in 2018 and 2019.

3.2 UCD and PD in FoodPlanet

In FoodPlanet, two players jointly prepare either a Cheese-Fondue or a Ham-
burger (Fig. 1). The game o↵ers three modes to play. In the creative mode,
players freely choose the ingredients for the selected dish. In the cooperative
mode, the players prepare the meal as quickly as possible by cooperatively col-
lecting a list of ingredients. In the competitive mode, each player prepares their
own meal. The faster player wins the competition. FoodPlanet was tested with
over 20 residents from four retirement homes.

In UCD phase 1, the team visited several retirement homes and actively
played commercial games with the residents. Through observation and informal
discussions, the team established a solid understanding of the needs and chal-
lenges of the players. In phase 2, these experiences were consolidated in a short
list of requirements.

Phase 3 started with ideation workshops, followed by the implementation of
a first prototype. After 6 weeks, this prototype was shown to the elderly and
then improved in small iterations. This phase was highly driven by participatory
design techniques. Initially, we focused on collecting generic feedback and com-
ments from stakeholders in informal discussions. Then, we presented alternatives
of selected features and asked for personal preferences.
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Fig. 1. Creative Hamburger and competitive Fondue preparation

A good practice in this phase is to identify and prioritise those functions that
can be implemented at low cost. When participants feel that their comments are
being taken seriously, they will eventually become more involved in the design
process.

In UCD phase 4, we conducted a psychological field study in a retirement
home. We primarily investigated the influence of the three game modes “cre-
ative”, “cooperative” and “competitive” on the social interaction between the
players. A total of 10 residents took part in this exploratory study. Each resident
played each game mode with a therapist. The game sessions lasted 20 minutes
per mode and were recorded on video to perform an analysis of the social in-
teractions. Although the study has not yet been published, some initial findings
are mentioned in the following result sections.

4 Results

To answer our second research question, this paper gives a concrete guideline on
how to use di↵erent game design concepts to promote social interaction. For this
end, we have systematically reviewed reports and protocols of the UCD and PD
process from several Myosotis projects and discussed them with stakeholders.

The extracted concepts have been divided into three categories: (1) hardware,
(2) game mechanics and (3) game content. Hardware is the physical interface
between the game and the real world. It is used to trigger non-verbal commu-
nication such as physical contact or movement in space. The game mechanics
can motivate players to talk about game-specific topics, e.g. by creating a con-
flicting situation that requires coordination. Finally, game content can initiate
thematic communication, whereby biographical topics are of particular interest.
To support the latter, we have integrated personal media such as photos, video
or audio into some of the games.

Table 2 provides an overview of these concepts and lists our results and
suggestions. The subsequent sections iterate further details on each topic and
refer to publications by other research teams. We also indicate the number of
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Myosotis games used to validate a particular concept. Where appropriate, we
expand the descriptions with exemplary Myosotis games.

4.1 (1) Hardware Channels to Promote Interaction

A tablet computer provides multiple input and output channels for interaction.
In Myosotis, we used four of them to achieve our goals: multitouch screen, mi-
crophone/speaker, orientation and position sensors and camera.

(1a) Multitouch Screen A multitouch screen is the most direct and intuitive
input channel for the elderly. It makes less demands on hand-eye coordination
and the spatial movements of the user [28] than other technologies such as a
mouse or game controller. Even complex touch gestures like dragging or pinching
can be learned quickly [11].

A shared touch screen area triggers game-related communication when used
by multiple players simultaneously [21]. Whether the area is used for interaction
or just for display it will provoke a conflict that requires coordination. A split
screen can also work, but the interaction between players would have to be
enforced by the game’s mechanic and not the hardware. In Myosotis, 17 of the
games use a shared screen area, while only three use a split screen. The rest are
either turn-based multiplayer or single player games.

When designing games for older people, only direct touch input should be
used. All experiments with indirect touch control (e.g. when a virtual joystick
controls a character) were abandoned during the UCD process. They were just
not user friendly.

1b) Microphone and Speaker Voice or sound controlled games with au-
dio feedback can work for people with severe visual impairments but still good
hearing abilities. In Myosotis, we have recently begun to gain initial experience
with two sound driven games [15]. In “Los Emol” (“Listen!”), one player uses
headphones to listen to sounds while the other person controls the screen. The
game is characterised by a high mutual interdependency. Only by talking to each
other, they can solve the audio puzzle (Fig. 2a). To our knowledge, no research
has been done in this field so far and we see some potential for further work.

(1c) Orientation and Position Sensors The orientation and position sen-
sors of a tablet (i.e. the gyroscope, accelerometer and magnetometer) allow the
measurement of the tilt of a tablet. [25] discuss games where tilt input is more
natural than the other options. However, tilt interaction with large tablets can
also cause fatigue because the device must be held in the air.

For Myosotis, we have implemented five collaborative tilt controlled games.
Two players hold the tablet with four hands so that each thumb touches a corner
of the screen. Together, and in close coordination, players must catch moving
objects or solve a puzzle. This leads to game-related communication: “Do you
want to take the purple or the brown dot?”.
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Table 2. Summary of game design concepts and suggestions to promote social inter-
action through video games

Category Concept Techniques and suggestions

(1)
Hardware

(1a) Multitouch Screen Sharing a screen area leads to conflicting
situations, which require interpersonal
communication.

(1b) Microphone and
Speaker

Helpful for people with visual impairments.
Audio output can add an extra channel on top
of visual output.

(1c) Orientation and
Position Sensor

Tilting a tablet which is held by two players
creates an enjoyable multiplayer experience.

(1d) Camera Many people refuse or dislike to be taken
pictures of. To those who agree, however,
camera driven games are entertaining and fun.

(2)
Mechanics

(2a) Toy or Game Toys are better suited for people with mental
impairments as well as to introduce new
technology to non-gamers. Games are better
for other people. To promote social
interaction, both are equally well suited.

(2b) Single Player
Games

Single player games are fun to be played
together, side by side. Best suited are
animated toys and puzzle games.

(2c) Cooperative Play Cooperative play triggers more game-related
communication than competitive play.
Asynchronous games, where players play a
di↵erent role or task, are a very promising
cooperative variant for elderly.

(2d) Bi- and
Multilateral
Competition

Direct competition should be avoided.
Indirect, non-simultaneous competition
between a group of personally known players,
however, is very motivating.

(3) Story
Content

(3a) Storytelling Stories should be short; animated books work
best.

(3b) Emotionally
Charged Game
Elements

Game elements a user can emotionally engage
with lead to discussions and, therefore, to
interactions between the players.

(3c) Personalised Media If photos, videos, audio tracks and texts from
the personal environment of a player are
embedded in a game, they will trigger
communication. The media can be used as a
visual design element, as a reward or as part
of the core mechanic.
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(1d) Camera We use the camera in two ways for collaborative play: the front
camera for live portraits and the rear camera for augmented reality. In both
cases our experiences are ambiguous.

For live portraits, we did not implement any games, but rely on existing
apps like FaceApp, YouCam Makeup or Chomp, which modify a live image of the
player’s face in the game. Using the camera in this way is highly individual. Some
people enjoy to see and play with their portrait, but many turn away as soon as
they see themselves. Interestingly, we have had some of the most enjoyable and
memorable two-player gaming sessions with camera-controlled games. It is not
clear, however, whether this is because of the games or because the players were
simply more extroverted and humorous.

The use of Augmented Reality (AR) on a tablet device is not suitable for
elderly. In AR games, a live image taken by the rear camera is supplemented by
digital objects. We have tested several AR games and even implemented one by
ourselves, but with little success. The players were confused by the digital objects
and were overstrained by the coordinative tasks required to control the game.
Observing the screen, moving around in a room and simultaneously solving a
task is too demanding and leads to frustrating experiences. Therefore we did not
investigate further in this direction.

4.2 (2) Game Mechanics to Promote Interaction

Many game mechanics can be customized to promote social interaction, and it
would go beyond the scope of this document to list all of them. Instead, we focus
on the involved player interaction patterns and, first, on the discussion whether
a toy or game is better suited to foster positive social interaction.

(2a) Toy or Game The distinction between game and toy is controversial [30].
In general, a toy is an object with which you can play as freely and as long as you
want. A game specifies goals, rules, restrictions and a final state. [20] condenses a
comprehensive discussion on this topic in the statement: “A game is a problem-
solving activity, approached with a playful attitude”. [18, Chap. 9] says “With a
toy, it may be di�cult to say exactly when the play begins and ends. But with a
game, the activity is richly formalized. The game has a beginning, a middle, and
a quantifiable outcome at the end. The game takes place in a precisely defined
physical and temporal space of play.”

For Myosotis, we have implemented 12 toys and 20 games. The toys seem to
be preferred by people with mental disabilities — as long as they are easy to
use, entertaining and surprising. Toys do not promote vocal communication per
se, but rather through their content.

We often use toys to break the ice when starting a game session with elderly.
With a toy, there is no evaluation of a players’ actions, there is no right or
wrong. Therefore, they are ideal for familiarising oneself with the devices and
avoiding exposure of individual impairments. Nevertheless, toys can quickly lose
their appeal due to the lack of a challenge or goal. Many players seek a challenge
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and a purpose. We often meet players, an a majority seems to be male players,
who leave the game session because they do not see the purpose.

A toy can be interrupted and resumed at any time. This is more di�cult to
achieve in a game, but in our experience it is crucial to provide this functionality
because the players need the freedom to start a conversation at any time. This
implies that time-dependent games are rather unsuitable for the purpose of social
interaction. If time-pressure is used, games should be short and goals should be
reachable quickly.

(2b) Single Player Games [6] lists seven common player interaction patterns.
Four of them were used in our games: Single player vs. game (six games), coop-
erative or collaborative play (19 games), bilateral competition (player vs. player,
four games) and multilateral competition (all vs. all, five games).

Many single player games can be played together, side by side. One person
takes the role of the active player, the other is the advisor. Single-player games
do not force interaction per se, but the game environment, the fact that two
players participate, makes them a “multiplayer” experience. Puzzle games and
animated toys are particularly suitable for this.

(2c) Cooperative Play In cooperative games, two or more players play to-
gether to beat the game [6] or to play with a toy. The development of such local
co-op games and in particular toys is a key concept of Myosotis. Indeed, 11 of
the 12 implemented toys are cooperative. We believe that multiplayer toys are
ideal to establish communication as they leave enough time to start a discussion
at any time.

The aforementioned FoodPlanet study supports our assumptions. The cre-
ative mode is comparable to a multiplayer toy. Players can freely cook their food
and take as much time as they want. First results from the study show that in
the creative mode 56% of the overall playtime is related to social interaction as
opposed to 47% in the competitive mode and 43% in the collaborative mode
under time pressure.

Asynchronous Play An interesting variant of cooperative games are asynchro-
nous multiplayer games in which the players have di↵erent roles. In “Puzzlitekt”,
two players have to reveal an image covered by a grid of tiles (Fig. 2b). The first
player is an architect and constructs Tetris-like pieces. The second player is a
painter and searches for free spots to place the pieces on the grid, in order to
remove the tiles and find the underlying picture.

(2d) Bi- and Multilateral Competition [13,19] have found that older adults
cite diversion and social interaction as the main motivating factors for playing
games. Challenge is somewhere in the middle and arousal, competition and fan-
tasy are at the bottom. While this is largely consistent with our observations,
we found that competition should be discussed in more detail.
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Fig. 2. Screenshots of selected Myosotis games: (a) “Los Emol” (“Listen!”) is an asyn-
chronous audio game; player one sees the screen; player two only hears the audio (b)
“Puzzlitekt” is an asynchronous puzzle game; left is the playground of the architect;
right the one of the painter. (c) In “Was git’s z’Ässe?” (“What’s for dinner?”), two play-
ers collect the ingredients of a meal. (d) In “HiddenObjects”, small graphical objects
are hidden in an personal image.
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Like [28], we also observed that the players enjoyed the indirect competition
against other teams. In the FoodPlanet study, we found that beating the high
scores of the retirement home was motivation enough to keep trying. A therapist
later reported several discussions about who held the record, in the days following
the play session.

We noticed that indirect competition only seems to work if the other com-
petitors on the highscore list are known to the player. In games with a global
highscore, players never showed interest in beating it or even looking at it.

It is important to avoid a direct one-to-one competition between generations.
Elderly people are more likely to become aware of their age-related weaknesses.
They also repeatedly expressed their discomfort when younger players let them
win: “Don’t let me win! I am not a child”.

4.3 (3) Game Content to Promote Interaction

When it comes to biographical communication, the content, topic or story of a
game is a key factor. Three core concepts that are helpful for social interaction
were identified in our games: storytelling, emotionally charged game elements
and personalised media. The concepts are ordered by the increasing degree of
individualisation they o↵er to a game designer.

(3a) Storytelling In storytelling games, the communication topics are usually
influenced by the story itself. Due to the high amount of work involved in de-
veloping such games and the limited replayability, we have only experimented
with commercial story games. We have made the best experience with short an-
imated books. Longer stories do not seem to appeal to elderly anymore. At all
game afternoons since 2015, we only met one woman who was eager to continue
a story game from the last session.

(3b) Emotionally Charged Game Elements Reminiscence work is a form
of therapy based on life experiences, memories and stories from the past [27].
Instead of asking questions, people are presented with objects, photos, songs
or poems that are connected to their memories. As game designers, we use
this method by adding emotionally charged elements to the games. There is no
consensus on common topics for such elements, but literature shows di↵erent
categories that seem to work for many people: holidays, “firsts” like the first car
or toy, work and home, sports, animals and food [24].

In Myosotis, we experimented with four games that use cooking ingredi-
ents as a topic. In our maze game “Was git’s z’Ässe?” (“What’s for dinner?”),
two players collect ingredients for typical Swiss meals (Fig. 2c). Besides ”Food-
Planet“, our other food game, this is one of the most played Myosotis games.
And it works: “I never put raisins in my Muesli, my husband didn’t like them”, a
woman said one day and then continued talking about her husband, her wedding
and her family. The game was put aside and her story was put in the foreground.
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(3c) Personalised Media To a large extent, the reminiscence work is based
on biographical material, such as personal pictures and objects. Driven by this
knowledge, we have developed 13 games that include personal media such as
photos, video, audio and personal text snippets. In the games, the media can
be used in three di↵erent ways: as game mechanics, as rewards and as a visual
design element.

Media as Game Mechanic The use of media as game mechanic places the media
at the game’s core. A personalised Memory or jigsaw puzzle are simple examples
for such game mechanics. But digital jigsaws are not optimal for multiple players
and Memory depends on short-term memory, which is not a strength of aged
people. In Myosotis, we have implemented five games that use more sophisticated
forms of such mechanics.

The most notable Myosotis game is “Hidden Objects”. A personal image
is algorithmically modified, and small objects are automatically hidden in the
image. The players have to recognise the objects (Fig. 2d).

Media as Reward Media can serve as a reward for a completed level or as a
collectible within a game. One of Myosotis’ early observations was associated
with a famous Swiss dice board game called “Eile mit Weile” (“Haste with
time”). Two students created a digital version of the game and added additional
fields showing personal photos. As the game proved to be too complex for most
players, they spontaneously changed the rules. Instead of trying to get all meeples
to the goal area, the new motivation to play was to uncover as many pictures as
possible.

Media as Visual Design Element As a visual design element, personal media can
be placed in a game world or used, for example, to personalise an avatar. This
area has not yet been investigated by Myosotis, but will be further examined in
one of the next Myosotis games.

5 Conclusions and Further Research Topics

In this publication we provide answers to the following questions:

(1) How can video games promote social interaction and how does this relate to
well-being of players?

(2) Which game design concepts for multiplayer video games are most suited to
promote social interaction?

Question (1) is answered by self-determination theory, which defines relat-
edness to important others as one of the basic universal needs necessary for
personal well-being. Video games can reinforce this relatedness, by using vari-
ous game design concepts to promote interaction between players from di↵erent
generations. These games lead to positively perceived, shared experiences and
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ideally motivate relatives to visit their elderly loved ones more often. Ultimately,
this improves the well-being of everyone.

The answer to question (2) is given by the result section of this paper, namely
the list of game concepts which are suitable to promote social interaction be-
tween multiple players. From over 30 games developed for the Myosotis project,
we have extracted the concepts that trigger communication, whether verbal or
non-verbal. The concepts are divided into three categories. Hardware related
interaction patterns, a selection of game mechanics and the content or story of
a game. In particular, the content of a game can establish conversations with a
longer duration.

We have also shown that the types of games preferred by di↵erent players are
highly individual. The players have to agree on a game they like and which is
accessible to everyone. Ideally, games for elderly can be played in multiple ways
and support both toy-like, creative modes as well as game-like, goal-oriented
modes. In either case, it is important to be able to interrupt and resume the game
without any disadvantages. Once the players have agreed on a game, playing
together is a fun and entertaining social activity, not only for the active players
but also for spectators.

This list of game design concepts is by far not exhaustive. Myosotis focuses
on the development of touch-based, local multiplayer video games and has not
considered other technologies or interaction patterns such as game consoles or
playing over a network.

Also, we did not address visual aspects of video games for elderly people.
While usability for older people is treated quite well in literature [9], there seems
to be a lack of knowledge in the domain of art style and aesthetics. However,
we expect that aesthetics and certain usability related facets have a significant
impact on social interaction. This is an important field that needs more investi-
gation.

And finally, another important question remains unanswered. How can we
compare the e↵ects of the proposed design principles on social interaction and
how can we assess the subsequent well-being? In a next step we plan to ex-
tend our study to better understand how personalised media in games stimulate
communication and what impact this has on social well-being compared to non-
personalised games. This will include the development of a method to assess
well-being of elderly people.
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15. Resch, T., Hädrich, M.: Virtual Acoustic Spaces Unity Spatializer with custom
head tracker. Audio for Virtual, Augmented and Mixed Realities: Proceedings of
ICSA 2019 ; 5th International Conference on Spatial Audio; Ilmenau, Germany
pp. 107–113 (2019). https://doi.org/10.22032/dbt.39936



16 Soldati et al.

16. Richter, M., Flückiger, M.D.: Usability und UX kompakt. IT kompakt, Springer,
Berlin, Heidelberg (2016). https://doi.org/10.1007/978-3-662-49828-6

17. Ryan, R.M., Rigby, C.S., Przybylski, A.: The motivational pull of video games: A
self-determination theory approach. Motivation and Emotion 30(4), 347–363 (dec
2006). https://doi.org/10.1007/s11031-006-9051-8

18. Salen, K., Zimmerman, E.: Rules of play : game design fundamentals. MIT Press
(2003)

19. Salmon, J.P., Dolan, S.M., Drake, R.S., Wilson, G.C., Klein, R.M., Eskes, G.A.: A
survey of video game preferences in adults: Building better games for older adults.
Entertainment Computing (2017). https://doi.org/10.1016/j.entcom.2017.04.006

20. Schell, J.: The art of game design : a book of lenses. Amsterdam ; Boston : Else-
vier/Morgan Kaufmann (2008)

21. Schild, J., Masuch, M.: Game design for ad-hoc multi-touch gameplay on large
tabletop displays. In: Proceedings of the International Academic Conference on
the Future of Game Design and Technology - Futureplay ’10. p. 90. ACM Press,
New York, New York, USA (2010). https://doi.org/10.1145/1920778.1920791

22. Shapira, N., Barak, A., Gal, I.: Promoting older adults’ well-being through In-
ternet training and use. Aging & Mental Health 11(5), 477–484 (sep 2007).
https://doi.org/10.1080/13607860601086546

23. Spinuzzi, C.: The methodology of participatory design. Technical Communication
pp. 163–174 (2005)

24. Stinson, C.K.: Structured Group Reminiscence: An Intervention for Older Adults.
The Journal of Continuing Education in Nursing 40(11), 521–528 (nov 2009).
https://doi.org/10.3928/00220124-20091023-10

25. Teather, R.J., MacKenzie, I.S.: Position vs. velocity control for tilt-based interac-
tion. In: Proceedings - Graphics Interface. pp. 51–58. Canadian Information Pro-
cessing Society (2014)

26. Usability.gov: User-Centered Design Basics — Usability.gov (2019), https://www.
usability.gov/what-and-why/user-centered-design.html

27. VandenBos, G.R.: APA dictionary of psychology. American Psychological Associ-
ation, Washington DC., 1st ed. edn. (2007)

28. Vasconcelos, A., Silva, P.A., Caseiro, J., Nunes, F., Teixeira, L.F.: Designing tablet-
based games for seniors. In: Proceedings of the 4th International Conference on
Fun and Games - FnG ’12. pp. 1–10. ACM Press, New York, New York, USA
(2012). https://doi.org/10.1145/2367616.2367617

29. Yamauchi, Y.: Power of peripheral designers: How users learn to de-
sign. In: Proceedings of the 4th International Conference on Design Sci-
ence Research in Information Systems and Technology, DESRIST ’09 (2009).
https://doi.org/10.1145/1555619.1555637

30. Yifan Liu: Game vs. Toy — IST 446: Game Design and Development (2014),
https://sites.psu.edu/ist446/2014/01/17/game-vs-toy/

7 Appendix 1: List of Developed Games



Create video games to promote well-being of elderly people 17

Ga
m

e
Ye

ar
Pr

oj
ec

t
De

sc
rip

tio
n

Toy/Game

Media as Game Mechanic

Media as Reward

Media as Design Element

Single Player vs Pame

Player vs Player

Cooperative Play

Competition

Asynchronous Coop

Turn-based

Split Screen

Shared Area

Direct Touch

Indirect Touch

Tilt

# Person Visits (Dev)

# Person Visits (Elderly)

# Person Hours (Dev)

# Person Hours (Elderly)

Work Hours (Dev)

Ei
le

 m
it 

W
ei

le
20

16
Ba

ch
el

or
Pe

rs
on

al
iza

bl
e 

"E
ile

 m
it 

W
ei

le
"-

Ga
m

e,
 in

 w
hi

ch
 

pe
rs

on
al

 p
ic

tu
re

s,
 so

un
ds

 a
nd

 te
xt

s a
pp

ea
r d

ur
in

g 
th

e 
co

ur
se

 o
f t

he
 g

am
e.

Ga
m

e
x

x
x

x
9

4
14

6
36

0

Hi
de

 a
nd

 S
ee

k
20

17
Ex

pe
rim

en
t

Ic
on

s a
re

 m
an

ua
lly

 h
id

de
n 

an
d 

th
en

 se
ar

ch
ed

 in
 a

 
pe

rs
on

al
 im

ag
e.

Ga
m

e
x

x
x

x
0

0
0

0
80

Ki
tc

he
nT

ab
le

20
15

Ba
ch

el
or

A 
ta

bl
e 

w
ith

 c
ro

ck
er

y 
an

d 
cu

tle
ry

, w
hi

ch
 c

an
 b

e 
ar

ra
ng

ed
 a

s d
es

ire
d.

To
y

x
x

x
6

3
9

4.
5

20

M
yo

so
tis

Vi
lla

ge
20

17
Ba

ch
el

or
Ga

m
e 

po
rt

al
. G

am
es

 a
re

 h
id

de
n 

in
 h

ou
se

s i
n 

a 
vi

lla
ge

. 
Th

e 
ho

us
es

 c
an

 b
e 

re
ac

he
d 

by
 c

ar
 v

ia
 ro

ad
s.

To
y

x
x

x
9

13
15

16
72

0

Co
lo

ur
Bu

bb
le

s
20

17
Ba

ch
el

or
M

ix
 tw

o 
co

lo
ur

s s
uc

h 
th

at
 n

ew
 ta

rg
et

 c
ol

or
s a

re
 

cr
ea

te
d.

Ga
m

e
x

x
x

2
2

1
1

12
0

M
ys

tix
20

18
Ex

pe
rim

en
t

Th
e 

pl
ay

er
s l

ig
ht

 u
p 

a 
da

rk
 su

rf
ac

e 
w

ith
 fi

re
fli

es
 to

 
un

co
ve

r p
er

so
na

l i
m

ag
es

.
Ga

m
e

x
x

x
x

1
2

1
2

20
0

Pi
an

o
20

16
Ex

pe
rim

en
t

Tw
o 

sid
ed

 p
ia

no
To

y
x

x
x

4
4

2
2

40
Pu

tz
sp

ie
l

20
17

Ex
pe

rim
en

t
Cl

ea
n 

a 
du

st
y 

pe
rs

on
al

 p
ic

tu
re

 b
y 

w
ip

in
g 

aw
ay

 th
e 

di
rt

.
To

y
x

x
x

x
10

12
12

0

M
us

ic
Po

ng
20

16
Ba

ch
el

or
Tw

o 
pl

ay
er

s c
re

at
e 

m
us

ic
al

 n
ot

es
 a

nd
 in

st
ru

m
en

ts
. 

So
un

ds
 a

re
 p

la
ye

d 
w

he
n 

th
ey

 m
ee

t.
To

y
x

x
x

6
8.

5
4

7
18

0

St
er

ne
ns

pi
el

20
16

Ba
ch

el
or

Co
lle

ct
 st

ar
s a

nd
 in

te
ra

ct
 w

ith
 p

la
ne

ts
 to

 p
ro

du
ce

 
di

ffe
re

nt
 so

un
d 

an
d 

gr
ap

hi
cs

 e
ffe

ct
s.

To
y

x
x

x
6

8.
5

4
7

18
0

Ve
rz

og
en

e 
W

el
t

20
17

Ba
ch

el
or

A 
pe

rs
on

al
 im

ag
e 

is 
pr

oj
ec

te
d 

on
to

 a
 v

irt
ua

l r
ub

be
r 

sk
in

, w
hi

ch
 th

en
 c

an
  b

e 
di

st
or

te
d.

To
y

x
x

x
x

7
20

7
20

36
0

To
nS

pu
r

20
18

Ex
pe

rim
en

t
Ex

pe
rim

en
ta

l g
am

e 
fo

r s
ou

nd
 a

nd
 g

ra
ph

ic
s e

ffe
ct

s.
To

y
x

x
x

10
12

40
Fa

m
ili

en
sp

az
ie

rg
an

g
20

16
Ba

ch
el

or
In

 th
is 

di
gi

ta
l b

oa
rd

 g
am

e 
tw

o 
pl

ay
er

s s
ea

rc
h 

fo
r 

ob
je

ct
 a

nd
 re

ce
iv

e 
pe

rs
on

al
 p

ic
tu

re
s a

s a
 re

w
ar

d.
Ga

m
e

x
x

x
x

14
13

14
13

36
0

W
as

 g
its

 z'
Äs

se
?

20
16

Ba
ch

el
or

In
 a

 m
az

e 
 tw

o 
pl

ay
er

s j
oi

nt
ly

 c
ol

le
ct

 in
gr

ed
ie

nt
s f

or
 a

 
m

ea
l.

To
y

x
x

x
12

24
18

36
10

00

Hi
dd

en
O

bj
ec

ts
20

18
Ba

ch
el

or
A 

ph
ot

o 
ge

ts
 tr

an
sf

or
m

ed
 to

 a
 b

la
ck

 a
nd

 w
hi

te
 li

ne
 

dr
aw

in
g.

 G
ra

ph
ic

al
 o

bj
ec

ts
 a

re
 th

en
 p

la
ce

d 
in

 th
e 

dr
aw

in
g 

an
d 

ha
ve

 to
 b

e 
fo

un
d.

Ga
m

e
x

x
x

x
6

6
8.

5
8.

5
72

0

M
ov

ie
Pu

zz
le

20
18

Ba
ch

el
or

Se
ve

ra
l f

ilm
 sn

ip
pe

ts
 m

us
t b

e 
pu

t i
n 

th
e 

co
rr

ec
t 

or
de

r.
Ga

m
e

x
x

x
6

9
6

9
36

0

M
ov

in
gS

ou
ve

ni
rs

20
18

Ba
ch

el
or

Tw
o 

to
 fo

ur
 p

la
ye

rs
 c

ol
le

ct
 g

iv
en

 o
bj

ec
ts

. T
he

 p
la

ye
r 

w
ho

 h
as

 fo
un

d 
10

 o
bj

ec
ts

 w
in

s.
Ga

m
e

x
x

x
9

19
11

24
36

0

W
im

m
el

bi
ld

-D
es

ig
ne

r
20

18
Ba

ch
el

or
Cu

to
ut

 p
ic

tu
re

s o
f f

am
ou

s p
eo

pl
e 

ca
n 

be
 p

la
ce

d 
in

 a
n 

ar
bi

tr
ar

y 
sc

en
e

To
y

x
x

x
4

14
4

14
18

0

Pu
zz

liT
ek

t
20

19
Ba

ch
el

or
As

yn
ch

ro
no

us
 P

uz
zle

-G
am

e 
fo

r t
w

o 
pl

ay
er

s,
 

sim
ul

ta
ni

ou
s o

r t
ur

n 
ba

se
d.

Ga
m

e
x

x
x

x
x

16
28

34
57

36
0

Fig. 3. List of games developed for Myosotis (1/2)
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Fig. 4. List of games developed for Myosotis (2/2)


