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ABSTRACT
This paper presents two use cases for a new multimodal interactive
instrument: the Sensory Interactive Table. The Sensory Interactive
Table is an instrumented, interactive dining table, that measures
eating behavior - through the use of embedded load cells - and
interacts with diners - through the use of embedded LEDs. The
table opens up new ways of exploring the social dynamics of eat-
ing. The two use cases describe explorations of the design space of
the Sensory Interactive Table in the context of the social space of
eating. The first use case details the process of co-designing and
evaluating applications to stimulate children to eat more vegetables.
The second use case presents the process of designing and evaluat-
ing applications to stimulate young adults to reduce their eating
speed in a social setting. The results show the broad potential of the
design space of the table across user groups, types of interactions,
as well as the social space of eating.
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1 INTRODUCTION
What, how much, and how fast we eat has a considerable influ-
ence on our health [1, 19, 20]. Eating takes place in a context of
environmental stimuli known as ambience [17]. Numerous exter-
nal factors such as social and physical climate, including other
people’s presence and sound, temperature, lighting, music, smell,
time, color and distraction influence food consumption and food
choice [11, 14, 15, 17, 21]. Moreover, the social context in which we
eat has a strong influence on our eating behavior, there are big dif-
ferences between eating with people compared to eating alone [8].
Togetherness around eating or ‘commensality’ [13] is a relatively
new direction for Human-Computer Interaction research [5, 6].
Recent work has distinguished different kinds of commensality,
namely ‘digital commensality’ [16], eating together through digital
technology, and ‘computational commensality’ [12], physical or
mediated multimodal interaction around eating. Our work focuses
on commensality mediated by embodied technology in the context
of supporting people in their dietary choices.

Previous work [3, 7] has introduced the design and development
of a newmultimodal interactive instrument: the Sensory Interactive
Table (SIT). The SIT is an instrumented, interactive dining table,
that can measure eating behavior and interact with diners. This new
instrument opens up new dimensions of interactions in the social
space of eating to explore, in terms of sensing - through the use of
embedded load cells - as well as interaction - through the use of
embedded LEDs. It is also possible tomeasure food related behaviors
in a natural setting in this embedded way while the combination
with LEDs also creates the opportunity to give feedback on mass-
related and time-related dimensions of eating around the table in
real time. This new way of measuring and interacting creates the
opportunity to study the continuous interaction and the response
to this interaction in situ and in real time.
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In this paper, we present work that takes a first step into ex-
ploring this new space by presenting two use cases for a virtual
representation of the SIT. The use cases represent a first exploration
of what is possible when designing concepts or systems for the
(virtual) SIT in terms of sensing, interacting with and influencing
the user in the context of healthy eating across dimensions such as
user groups, types of interactions, and the social space of eating.
The first use case details the process of co-designing and evaluating
two interactive applications to stimulate children to eat more veg-
etables through the virtual Sensory Interactive Table. The second
use case presents the process of designing and evaluating three
interactive applications to stimulate young adults to reduce their
eating speed in a social setting. Due to the current COVID-19 situa-
tion, the designed interactions could not be tested on the physical
SIT and were therefore evaluated virtually. Overall, the insights
gained from these use cases are promising, the contexts in which
the table can be of value seem numerous and various forms of tested
interactions seem natural in the context of healthy eating.

2 THE SENSORY INTERACTIVE TABLE
The SIT is an instrumented, interactive round (1.45 m) dining ta-
ble (Figure 1). The table surface is composed of 199 individually-
controllable, hexagon-shaped modules, each embedded with a load
cell (199 load cells total) and 42 LEDs (8358 LEDs total) just be-
low the tabletop surface (Figure 2). Each module is covered with a
hexagon-shaped 15 mm-thick opaque plexiglass to diffuse the LED
light. The load cells measure the weight of the items on the table,
over the course of a meal. This way, many overt and covert aspects
of (social) eating behavior related to mass become measurable, such
as bite size, total amount of food on a plate, or synchronicity of eat-
ing speed between table members. Simultaneously, the LEDs allow
for communication with table members by use of light interactions.

The table is currently controlled through Unity1 (Unity Tech-
nologies), a cross-platform game engine that collects and processes
the data from the loadcells (input) and controls the interactions
that are sent back towards the LEDs (output). The software allows
for individual processing of input and output, or can connect the
two, creating a feedback loop to the user. It creates a flexible set-up,
suitable to study the eating behaviors of people in a social setting,
the social interactions between people in a dining setting, and the
continuous cycle of feedback and the response to this feedback in
real time. For more details on the SIT, see [3, 7].

3 USE CASE 1: STIMULATING HEALTHY
EATING IN CHILDREN

With this use case we aimed to see the effects that different concepts
could have on eating behavior in children. These effects vary from
a possible change in eating behavior to the user-friendliness and
usability of the concepts. This study was executed in the period
April-June 2020. It was approved by the ethics committee of the fac-
ulty Electrical Engineering, Mathematics and Computer Science at
the University of Twente (RP2019-100). Moreover, it fully complied
with the measures to contain the outbreak of coronavirus Covid-19.

To gather initial ideas for applications on the SIT that could
encourage healthy eating in children some ideation was carried out.
1https://unity.com/

Figure 1: Dining around the SIT, with light interactions and
weight sensing.

Figure 2: A module (on the right) with the base, load cell,
LED matrix, and diffusor (on the left).

First, individual brainstorming was performed based on insights
from the literature. Second, separate remote ‘fictional inquiry’ co-
design sessions with three children in the target group 6 to 12 years
were held. Third, co-design sessions with proxy-users were held.
Insights from these sessions were used to flesh out three ideas.

These ideas were evaluated based on several requirements from
literature and of the interactive table, such as ‘have game-like fea-
tures’ and ‘provide information on healthy eating’. This resulted in
the exclusion of one idea, leaving two ideas the ‘Battlefield in Your
Belly’ (BYB) and ‘Colorful Growing Circle’ (CGC) to be developed
into systems.

Battlefield in Your Belly At the start the table shows different
vegetables. The child picks the vegetable they are eating today. The
game consists of three phases. The first phase is an information
phase. The chosen vegetable gives information about the benefits
of consuming it. In this first phase the chosen vegetable appears
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on the surface of the table. The background looks like a fleshy
environment, indicating that the vegetables are inside a body. In
the second phase, a germ appears from the one side of the table.
The germ slowly proceeds towards the plate. The vegetable then
indicates that the child has to eat, but not too fast, otherwise the
vegetable becomes sad. When the child eats, the vegetable shoots
seeds towards the germ. The germ dies when the plate is finished.
Then the vegetable celebrates the victory of defeating the germ. In
the third phase the vegetable asks the child to answer a question.
The vegetable asks a question about information that the vegetable
provided in the first phase. This is a yes or no question. The child
can use the load cells as buttons. Two buttons appear on the table,
one indicates yes, the other indicates no. If the child gives correct
answers, confetti appears on the table. After this, the vegetable
thanks the child and the system stops. This version is for when one
child eats.

Colorful Growing Circle At the start the table shows an ani-
mation of a ‘soft’ rainbow. After this, color sections appear on the
surface of the table. The child can then pick their favourite color. A
circle appears in the middle of the table. The circle becomes bigger
when a child eats. If the child eats too fast, the circle stops grow-
ing. Other children can participate but cannot choose their own
color. The color the first child picks, becomes the color of the circle.
The circle grows until the whole table is filled. If more children
participate, the circle grows slower. The goal is to fill the table with
the circle. When everyone finishes their meals, the table displays
firework. With this system, peers are involved in the eating process
as well. The parents can take an active role, since the goal is not
described in any way. This system does however not provide any
information about the benefits of healthy eating.

These two ideas, BYB and CGC, were designed further in Unity
(see Figure 3). Since the real table was unavailable at that mo-
ment due to COVID-19, a virtual version of the table to test the
designs was also made in Unity instead of the planned testing on
the physical table. This simulation imitated the SIT and had the
same functions. The simulation showed animations, could detect
when someone was simulating eating by pressing keys, and the
simulation could use the load cells as buttons. For a more engaging
experience, a virtual reality experience of the simulation of the
table was made as well. Animations for the two ideas were made
using Adobe Illustrator and Adobe After Effects.

3.1 Evaluation
The two systems were evaluated remotely by showing several
videos of the interactions of the systems to previous participants in
the design sessions (from here on called proxy-users; n=6) and other
individuals (n=12) that did not participate in the design sessions. A
questionnaire was used to measure the opinion of the respondents
about the effectiveness of the systems, the likeability of the sys-
tems, the user experience of the systems, the positive and negative
aspects of the systems, and their preference for either system.

3.1.1 Results of proxy-users. In the first section, the survey asked
proxy-users about the BYB. The proxy-users indicated that this
system is visually attractive. Many proxy-users pointed out the
visualizations were pleasant and fitting for the children. Further-
more, the gameplay was a fun aspect for children. Some of the

proxy-users also believed that when a vegetable is associated with
fun, children are more motivated to eat healthy. Others thought
motivation could be acquired as well through the information of
the benefits of healthy eating. One proxy-user pointed out that this
system is fear-based. The proxy-user stated that the children learn
that failing is a ‘bad’ aspect, while failing is often a teachable mo-
ment. Other proxy-users pointed out that playing the same game
again and again might become boring. One proxy-user mentioned
that it is unclear in what pace the children need to eat. Another
proxy-user pointed out that the plate could be filled with unhealthy
food, which would teach the children to eat unhealthily. Some
proxy-users pointed out that the visualizations are quite simple.
Many children are used to better graphics nowadays.

Four of the proxy-users thought the method would help in pre-
venting the children from eating too fast. Many of the proxy-users
pointed out that the emotional state of the vegetable would work to
let children eat slower. However, two proxy-users pointed out that
the system punishes the user by using a negative feeling, seeing
a sad vegetable, for eating too fast. The children might become
gloomy because of this. One proxy-user pointed out that the whole
system felt a bit counter-intuitive. If a germ would be approaching
you, you would like to beat it as fast as possible, and therefore you
would not eat slow. Another proxy-user offered one alteration for
the method to prevent eating too fast. The system could depict the
vegetable in a fatigued state, instead of a sorrowful state.

In the second section, the survey asked the proxy-users about the
CGC system. According to some proxy-users the system has a clear
goal and does not give a negative feeling if the children do not eat
too quickly. Most of the proxy-users think the visuals of this system
are pleasant. Moreover, the proxy-users listed some bad aspects
about this system as well. Most of the proxy-users thought this
system did not offer a complexity similar to the first system. This
system was regarded as too simple. Some proxy-users mentioned
this system could be used for very young children, but older chil-
dren will probably not like this system. One proxy-user mentioned
that the goal was too abstract for the children. Some proxy-users
mentioned that in this system no information is provided about
the health benefits of the vegetables, which does not help if the
children need to eat healthier. According to the proxy-users, the
method to stop the children from eating too quickly by stopping the
growth of the circle seems a promising method. But one proxy-user
mentioned that the goal was too vague, and the children would
not be motivated enough to reach this goal. Another proxy-user
mentioned that there is not a lot of action like in the first system.

In the final section, the survey asked the proxy-users to choose
between the two systems. 4 out of 6 of the proxy-users preferred the
BYB system over the CGC system to use for dinner. This was mainly
because most of the proxy-users found the visuals to be better. The
proxy-users preferred the goal of this system over the other system
as well. When the survey inquired which system would have the
highest success rate to let children eat healthier, all proxy-users
believed that the BYB system was most promising to achieve this
goal. This is mainly because the proxy-users thought the BYB sys-
tem proved to be more entertaining due to the visualizations and
interaction of the system. The BYB system, also provides informa-
tion, which many proxy-users believe to be helping in changing
the eating behavior of the children.



Figure 3: Designs of the two systems in Unity. On the far left, a view of the Unity environment for the Battlefield in Your Belly,
next to that, a sad tomato triggered by a user eating too fast. Next to that, the color picking moment of Colorful Growing
Circle, and on the far right, the growing circle in action.

3.1.2 Results of first time users. The first section of the survey
asked the first time users to rate the BYB system. The users got the
same questions as the proxy-users. The system was found to be
interactive and playful. Many users also stated that the characters
were nice and clear. A few users mentioned that this system had a
clear motivation and seemed child-friendly. One user mentioned
the ‘story-telling’ aspect as a positive aspect of this system. Not
all users agreed on these values. According to some users, the
visual feedback could be better. Many children are used to high end
visualizations nowadays. They also stated that the visuals will look
extremely different when someone is sitting at the table. Some users
mentioned that the children might not want to eat the vegetables,
since they see them as their ‘friend’. Some users mentioned that
a timer should be added to prevent children from eating too fast,
since it is unclear how fast the children are allowed to eat. One user
mentioned that the negative feedback on the ‘eating too quickly’
method did not seem powerful enough to stop this behavior. One
user offered a possible idea for an improvement. Instead of fighting,
the seeds of vegetables could be used by ants to build something.

The next section of the survey focused on questions about the
CGC-system. The users provided positive feedback and negative
feedback. Many of the users liked the fact that the children could
pick their own color. One user mentioned that the visualization
of the fireworks looks good. Some users mentioned that the goal
of this system is very clear. However, other users thought this
goal was not clear at all, and especially for children, too abstract.
Some users mentioned that this system is suitable for having casual
conversation with other people around the table. Other nonusers
thought this systemwould distract the children toomuch andwould
not involve the parents at all. Many users thought the reward was
insufficient and not a great motivation for children. Some users also
said that this system is not food-related at all. Some stated that the
method for eating too quickly was unclear and would probably not
stop the children from eating. One user suggestion was that instead
of stopping the growth of the circle, the circle could explode.

Eventually, 10 out of 12 of the users thought the BYB system
would work better to let children eat healthier. This was mainly
because those users thought this systemwasmore like a game, there
was more focus, visually more interesting and this system involved
the parents. A lot of the users also mentioned that this system has
characters the children could relate to. The two users that voted
for the CGC system, thought this system was more suitable since it
would not distract other people around the table a lot.

3.2 Discussion
From the evaluation of the two systems designed to stimulate
healthy eating in children we can conclude that the BYB system
was preferred over the CGC system. When looking at state-of-the-
art and literature research, this system has more aspects that let
children eat healthier, for instance a game-like feature, which is
a successful method to persuade children to eat healthier [4, 9].
Moreover, the system has, unlike the CGC, an educational compo-
nent, which is according to [18] a fruitful method to let children
eat healthier.

In terms of how the new multimodal interactive instrument
was received, the results show that representations of concepts
aimed at children and designed to encourage healthy eating on
this new device work. Whether the representations are more literal
representations of concepts (e.g., providing information on the
benefits of healthy eating to the user or using game-like elements) or
more figurative representations (e.g., getting a sense of playfulness
or showing emotional states of the characters), the results show
different representations worked in these two applications. The
feedback both from the proxy-users (e.g., visualisations fitting for
user group) as well as non-users (e.g., system had clear motivation
and seemed child-friendly) showed that the instrument can be used
for the user group of children in the context of encouraging healthy
eating. Moreover, the implementations seemed suitable (e.g. two-
thirds of proxy-users thought the method would help children eat
healthier) and sensing of the bites taken and interacting through
light in the table surface seemed natural (e.g., gameplay was fun and
visuals are pleasant and fitting). There was also some feedback for
improvement, such as: failing can be a teachable moment instead
of a ‘bad’ moment or the system would still work with unhealthy
food. This is valuable feedback for further development, and also
shows how the table is experienced in the sense that, if this is the
type of feedback that is given, it implies that the instrument in its
use and context seems very natural, and feedback is aimed at ‘how’
it is used, not at ‘why’ it is used.

4 USE CASE 2: REDUCING THE EATING
SPEED OF YOUNG ADULTS

With this use case we aimed to see the effects that different concepts
could have on eating behavior of young adults in a social setting.
These effects vary from a possible change in eating behavior to the
user-friendliness and usability of the concepts. This study was exe-
cuted in the period April-June 2020. It was approved by the ethics
committee of the faculty Electrical Engineering, Mathematics and



Computer Science at the University of Twente (RP 2020-61). More-
over, it fully complied with the measures to contain the outbreak
of coronavirus Covid-19.

To gather initial ideas for applications on the SIT that could re-
duce eating speed in young adults in a social setting some ideation
was carried out. A individual brainstorm based on insights from the
literature yielded about 50 paper prototypes. Through several itera-
tions, where concepts were either combined, changed or excluded,
the ideation phase ended with seven promising concepts.

The seven concepts were evaluated based on several require-
ments from literature and of the interactive table, such as ‘coop-
erative goals’ and ‘one dissonant may not disturb the whole in-
teraction’. All concepts were designed for six people around the
SIT. Four different people rated the seven concepts on the basis of
how well they suited the specified requirements. Based on these
ratings and their implementability, the three most suitable concepts,
‘Building Blocks’, ‘Table Divided in Parts’, and ‘Playing Tag with
Colors’ were chosen for further development in Unity.

Building Blocks Every person has their own part of the table
which includes a graph that shows the weight of their meal and
the amount that has been eaten so far. Each bite corresponds to a
yellow building block which shows the percentage of the meal that
is taken. Besides the yellow blocks, also green and red ones can be
achieved. By taking bites at the correct eating speed green blocks
will show up in the graph, eating too fast results in red blocks. This
leads to a certain percentage of bites taken at the correct speed, the
percentages of all subjects combined is displayed at the center of
the table in the form of a pie chart. After each subject is finished a
picture is displayed at the center of the table. The amount of green
in the pie chart determines the quality of this picture, the greener,
the better the quality.

Table Divided in Parts The total group of six people at the
table is divided into three duos. Each of the pairs have their own
color, this color is represented in a part of a big circle that is in
the middle of the table. At the start of the experiment each color
covers one third of the table. The size of the part of the table that is
covered is directly linked to the eating speed of the duo. When a
duo eats too fast, the size of their part of the table decreases. The
goal of this concept is to let your color cover the biggest part of the
table. Every 10 seconds a redistribution of the colors takes place.
When the meal is finished the average eating speed of that person
is saved. The duo that has the lowest average eating speed at the
end wins the game. Their color is projected over the whole table.

Playing Tag with Colors Each of the participants has a differ-
ent color. The hexagons of the table project all these colors for 2
seconds. When this time is up, the table changes the pattern of
the hexagons. The participant is allowed to take a bite after he
taps one of the hexagons that projects his color. When one of the
participants eats too fast his color will not appear in his own region
anymore and he is forced to wait before he can tap a hexagon and
take a bite, or he can choose to walk to the other side of the table
where his color still appears on some hexagons.

These three concepts ‘Building Blocks’, ‘Table Divided in Parts’,
and ‘Playing Tag with Colors’ were designed further into systems
in Unity (see Figure 4). Since the real table was unavailable at that
moment due to COVID-19, a virtual version of the table to test the
designs was also made in Unity instead of the planned testing on

the physical table. For all of the three concepts it was important that
the food that is eaten by the subjects is weighted. To achieve this,
it was decided to determine a surface for all six people on which
the plate would stand. This piece, consisting of 7 hexagons, weighs
the amount of weight, the plate and the food, on this surface. Food
is placed on each of these plates. This meal consists of 40 cubes
that are set at 10 grams each. Therefore, the meal consists of 400
grams for all six people at the table. This setting is applied to all
concepts. Furthermore, pressing the keys 1 to 6 leads to taking a
bite from the corresponding virtual plate. The entire system can be
reset by pressing the enter key. The system is able to measure the
weight differences at the plates and is therefore able to determine
the number of bites and the eating speed based on this amount.

For the building blocks system, a yellow block will appear with
every bite taken. If a bite is taken again within 5 seconds, the system
registers this and a red block as well as a yellow block is added. If
the bite is taken outside the 5 seconds compared to the previous
bite a green and a yellow block will appear in the personal graph.
The total graph is based on the average of the 6 individual graphs.
When the total amount of green in this graph comes out to 85% or
more, the sharpest possible image will appear. Between 70% and
85% a fairly sharp one, at 60-70% this image is already quite unclear
and below 60% a completely blurred picture will appear.

For the Table Divided in Parts system, the number of bites per
30 seconds is used, this number is converted into an average eating
speed. The eating speed is averaged togetherwith that of the partner,
this joint speed is compared with the two other teams. These speeds
relative to each other eventually influence the graph that appears.
When the meal is finished and the person is no longer able to take
bites, this eating speed is locked.

For the Playing Tag with Colors system, all six parts of the table
are divided and they have been allocated their own hexagons. In
this way it becomes possible to control the pattern in such a way
that certain parts of the table no longer display certain colors.

4.1 Evaluation
For each of the three systems, different scenarios were designed
for the table to show the test subject the possibilities of the system.
The aim was to explore the usability and user experience of the
different systems. This was done by means of an online user test.
Six subjects were recruited for an 80 minutes test.

Three different concepts with three different scenarios for the
interactive dining table are tested in a virtual environment. In the
virtual environment, six people are sitting around the table. The
subjects control one of the virtual persons and can take a bite of
food by pressing a key on a keyboard. The actions of the other five
people are controlled by the researcher according to the scenarios.
All scenarios have a different impact on the circumstances at the
table. At the start of the test, the subject could get used to the
interaction of the table by experimenting with a basic version of
the virtual table. This version shows the bites that are taken but
does not give any output. During this first process of getting used
to the table, the subject gets information about how the virtual table
responds to different keys and which keys the subject is allowed to
press. A number of interview questions about what they noticed
and how they experienced the systems were asked during and after



Figure 4: The two left most figures illustrate the Building Blocks concept. The one next to that the Table Divided in Parts
concept. On the far right, the Playing Tag with Colors concept.

testing a single system with the three scenarios. Audio recordings
are made of this interview. After all three scenarios of a concept
were tested the user completed a 10-item System Usability Scale
(SUS) questionnaire [2].

Each user had the concepts presented in a different order, the
order of the scenarios did not change. The different scenarios are as
follows: 1) All other table companions are eating at a correct eating
speed and take at least 5 seconds between bites; 2) All other table
companions are eating too fast at the beginning, halfway through
they are starting to get full and lower their eating speeds; 3) Three
of the table companions (number 2, 4 and 6) are eating too fast,
number 3 and 5 are eating at a correct speed. After these three
scenarios the subject is allowed to experiment with the concept.
During this session the subject will be able to control all of the
persons.

4.1.1 Results of the System Usability Scale. SUS-scores were cal-
culated resulting in a score from 0 to 100. In terms of SUS-scores,
‘Building Blocks’ scored a 74.17 (SD = 5.34), ‘Table Divided in Parts’
a 72.50 (SD = 5.20), and ‘Playing Tag with Colors’ a 69.17 (SD =
6.07).

4.1.2 Results of the Thematic analysis. The various interviews that
have been recorded were first transcribed. In order to be able to do
an analysis of these written interviews, a systematical approach of
the thematic analysis was chosen. All of the six high level codes
except ‘Interpretability of the concept’ were inductively created
(Table 1).

Interpretability of the concept The subjects were asked about
their interpretation of the concepts and whether they could ex-
plain the different things they saw and whether this explanation
corresponded with the intention behind the different concepts. Ul-
timately, this category produced 89 counts, of which roughly half
(44) were a correct interpretation. A few times the test subject was
wrong, which resulted in 12 counts. The other 33 times the subjects
were partially correct.

Example quote: “Clicking too quickly means that I eat too fast,
so I have to wait for a long time before I am able to click on a blue
hexagon again and be able to eat again.”

Example quote: “Yes, in the end, due to the mediocre scores of
some people, the graph turned out badly and this time a blurred
image of Willy and Wanda emerged, so that explains it.”

4.1.3 Eating behavior/speed. Eating behavior is ultimately the fac-
tor that the are concepts designed to have an effect on. The three
different concepts have been developed to ensure that people de-
crease their eating speed. That is why this theme has come up
several times in the interviews. In total this resulted in 51 counts.
The subcategories range from the recognition of eating problems to
any change in eating behavior. A few did not have a clear opinion
about a change in this eating behavior.

Example quote: “Sees quite a lot about getting healthier, from
dieting to fanatic sporting. I think a lot of people don’t even want
to get healthy, but just try to look good. Yet it appears that many
people still suffer from it, so the goal to influence people consciously
or unconsciously in food choices is in itself good, I think.”

Example quote: “Yeah I think I’m quite diligent and do not like
to be associated with negative things. So if my table companions
are doing a great job I will have to come along, otherwise I would
felt guilty towards myself.”

4.1.4 Social interaction. The effect of social interaction during a
meal has a fairly large impact on people’s eating behavior. The
concepts are also designed to contribute to the change of social
interaction during a meal. This topic was occasionally discussed
in the various interviews, which led to a number of 36 counts. As
a result, the theme as a whole was discussed less often than other
categories, but it had still a significant share in the conversations.
The aspect of social control/obligation was often mentioned, but
also the novelty of the table and discussions about how the concept
itself works. Any disruption in social interaction was also identified.

Example quote: “I think it may be a good solution for people
who are having problems with their weight or eating behavior. But
if people are not really corrected it can lead them to continue eating
despite the indications of the light.”

Example quote: “I think hardly anyone is used to sitting at a
table that adjusts its table top to what is being eaten. In any case,
that gives a new dimension that people will talk about.”

4.1.5 Personal experiences. Certain categories such as boredom,
suspected irritation to light or other stimuli and an impressive
sensation came back often.

Example quote: “Yes, I thought it was fun to learn about the dif-
ferences between each concept. However, my motivation decreased
as time went on. Yet the beginning scenarios of a new concept were



interesting every time because you will start again with something
new.”

Example quote: “For a few times I would participate, just to see if
it really works for me also in real life and if I can see big differences
in my eating behavior. For a longer time, I think the interactive
table would irritate me because of all the lights and visual effects.”

4.1.6 Physical experiment. The three different virtual concepts are
created to see how people respond to certain implementations and
representations and to see whether they would adjust their eating
behavior to the concept during an experiment. These concepts could
then eventually be continued into a physical experiment. In order
to assess whether the subjects are also interested in participating
in a physical experiment, this was repeated several times in the
interviews. This has led to 53 counts in total. Most of the people
would be open to participate in a physical experiment a few times,
which amounts to 37 counts.

Example quote: “It turned out to be absolutely interesting to see
what the different options are, but I must say that it seems to me a
lot more fun to experience and see it in real life. Maybe 3 scenarios
for each concept is a bit too much, I think it would be more fun to
see more concepts and then compare them on the same scenario.”

Example quote: “Yes, I think it would be great to see how such
a table works in real life, because it is still a bit futuristic in my
opinion.”

4.1.7 New ideas. The subjects were inspired by the different con-
cepts and this also provided new insights and ideas. For example,
a personal eating speed, or a table with many different concepts.
Adding more triggers or keeping eating at the interactive table spe-
cial has also been mentioned several times. In addition, there were
some loose improvements for changing the individual concepts.

Example quote: “In some concepts the eating speed is fixed, in
other concepts it is taken relatively, is there a middle ground? For
example, an eating speed that varies per person, or a speed that
adjusts during the meal?”

Example quote: “I like to play games but often that is not really
possible during a meal, now that the table can make a game for
during the diner there is a great potential. I think it would be nice
to have a table that has like 30 games already programmed and that
it is possible to change the game every other day.”

4.2 Discussion
The SUS surveys show a noticeable difference between the three
concepts. If we interpret them on the The Sauro–Lewis CGS. [10],
‘Building Blocks’ would score an B (74.17 - percentile range 70-79),
‘Table Divided in Parts’ a C+ (72.50 - percentile range 60-64), and
‘Playing Tag with Colors’ a C (69.17 - percentile range 41-59). It
seems that specifically the Building Blocks concept scores decent
in terms of usability, but other concepts could be improved.

Interestingly, in terms of how the new multimodal interactive
instrument was received, the SUS-score seems to point out that
some concepts seem to be perceived already usable in this virtual
form, while others can be improved. This can imply that, when
designed well, the concepts on the table in its use and context like
the Building Blocks can be very natural and usable.

Code level 1 / level 2 / level 3 N
Interpretation of the concept
Correct 44
Partially correct 33
Incorrect 12

Eating behavior/speed
Recognition of eating problems 8
Adjust to table companions to achieve group goal 10
Following intent of concept for rewards 16
One-off change in eating behavior 6
Eating too fast to investigate effects of table 7
No opinion of change in eating behavior 4

Social interaction
Social control/obligation 12
Interaction about novelty of the table 9
Discussions about the game 10
No/annoying effect 5

Personal experiences
Boredom
Long-term use of physical table 7
Too many virtual scenarios 10
Too few concepts 4

Irritation to light/stimuli 10
Game form
Interesting/keeps you engaged 10
Childish 2

Reproof of table companions 7
Impressed
Abilities of interactive table 14
Speed and accuracy of the response of the table 8

Maintaining good eating speed feels slow 6
Physical Experiment
Participate often, try a variety of different concepts 12
Participate a couple of times
Curiosity about the physical table 19
Comparing virtual concepts with physical ones 13
No need to be confronted often 5

No interest 4
New ideas
Adjust eating speed 5
Table with a lot of concepts 8
Add more triggers to eat slowly 4
Keep it special, not on daily base 5
Individual tips
Add more hexagons to speed up eating speed (C3) 1
Adjust the speed of pattern changes (C3) 1
Change the yellow color (C1) 1

Table 1: The codebook used for the thematic analysis plus
the resulting counts of codes. Levels of codes are illustrated
by indentation.



In order for the concepts to work, it is important that they are
easy to understand. Many of the subjects were able to interpret
the different concepts as they were meant, which is encouraging.
The interpretation of Building Blocks turned out to be the easiest,
because there was direct feedback that was evident in as well an
individual graph as a graph for the total group. Divided in Parts has
a clear graph, but the indirect feedback caused some ambiguities
for some subjects. For Playing Tag with Colors it was unclear to
everyone that you are able to walk past the table if you do not want
to wait to grab a bite. In principle it can be said that the concepts
with a small added explanation would be clear to everyone.

When we look at the thematic analysis, we can see that the rep-
resentations of concepts on the table works. Concepts are mostly
interpreted correctly, specific mechanisms of the concepts are no-
ticed and elaborated on (e.g., social dimensions in the concepts,
the dimension of eating such as eating speed and amount), and
the ideas and instrument are engaged with (e.g., interest in the
physical table, engaging in new ideas). Some specific mechanisms
even seem to sort an effect in the virtual world, as in some instances
a mimicking effect occurred where people followed the actions of
the other wizarded diners.

Similar to the other use case, there was also some feedback for
improvement, such as: expressions of boredom or irritation with the
light interaction. This again shows how the table is experienced in
the sense that, if this is the type of feedback that is given, it implies
that the instrument in its use and context seems very natural, and
feedback is aimed at ‘how’ it is used, not at ‘why’ it is used.

5 DISCUSSION
With this work, we wanted to explore the potential of a new multi-
modal interactive instrument: the Sensory Interactive Table. To this
end, we presented work that takes a first step into exploring this
new space by presenting two use cases for a virtual representation
of the SIT. The use cases represent a first exploration of what is
possible when designing concepts or systems for the (virtual) SIT
in terms of sensing, interacting with and influencing the user in the
context of healthy eating across dimensions such as user groups,
types of interactions, and the social space of eating. Looking at the
experiences of the two uses cases together, it shows that the new
multimodal interactive instrument has a lot of potential. For these
use cases, a wide range of applications were thought of and iterated
on, which demonstrates the broad applicability of the table. The
diversity in applications is a direct result of the flexibility of the
table. It was adaptable to either use case, interactions felt natural
and concepts were easy to understand. The evaluation of the first
use case to stimulate healthy eating in children showed that more
literal representations of concepts as well as more figurative rep-
resentations were understood in the context its the use case, that
the applications on the table seemed suitable for children and that
sensing and interacting seemed natural. The thematic analysis of
the interviews in the second use case also showed that represen-
tations and ideas were understood in the context of its use case,
and even more so, tested and elaborated on. Moreover, participants
showed interest in the physical representation of the table. Overall,
the insights gained from these use cases are promising, the contexts

in which the table can be of value seem numerous and the tested
interactions seem natural.

However, we should be careful in overstating the results. The use
cases were tested with a small number of people and are therefore
hardly representative of the target group or even more broadly
generalizable. Although the overall goal of the use cases is to ex-
plore the potential of applications on the table to influence and
potentially change actual behavior, the evaluations were aimed at
asking whether users think these changes would be possible with
the applications. The use cases serve merely as an exploration of the
possibilities of the table. The tests were also performed with virtual
version of the table, either controlled through Unity or evaluated
through videos. Although this was the only evaluation possible in
the current COVID-19 health crisis, it remains to be seen whether
testing with the physical Sensory Interactive Table will deliver the
same insights, although for we believe the virtual environment to
be suitable for these kind of exploratory efforts.

6 CONCLUSION
New multimodal instruments open up new spaces of interaction
to explore. The SIT is such an instrument that opens up the social
space of eating, in terms of sensing - through the use of embedded
load cells - as well as interaction - through the use of embedded
LEDs. Two use cases explored how interactions to stimulate healthy
eating on a virtual Sensory Interactive Table could be designed and
evaluated. The first use case detailed the process of co-designing and
evaluating two interactive applications to stimulate children to eat
more vegetables through the virtual Sensory Interactive Table. The
second use case presented the process of designing and evaluating
three interactive applications to stimulate young adults to reduce
their eating speed in a social setting. The results of the two use
cases show the broad potential of this new multimodal interactive
instrument and provide indications as to what applications are
preferred in terms of usability and perceived effectiveness. Overall,
the results of the two use cases in context of the SIT are encouraging
because generally the designs were understood and appreciated.
It also showed that the multisensory experience was relatively
intuitive and that the (virtual) table can be used and adapted to
different groups and contexts. Based on the insights, we expect that
the table can open up new ways of exploring the social dynamics of
eating and serve as a means to do research and produce knowledge
on the topic of social eating.
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