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ABSTRACT

1. INTRODUCTION

Many children hospitals have been adopted diverse
interactive technologies in their public spaces to provide a
better experience to their young patients and families.
However, even though previous studies on ambient
interactive displays looked at different behavioural patterns
in different public places and identified varied properties of
each place affecting interactions with displays, almost no
research has been done on interactive display settings in
hospitals. To investigate the ways in which an interactive
display is being used along with the physical environment
in a public area of hospitals, interviews with hospital staff
and observations of the main reception area focusing on the
usage of the interactive display were conducted in Great
Ormond Street Hospital (GOSH). The findings revealed the
special characteristics, preferences, and behavioural
patterns of people in the place as well as how the features of
the display work for them. The properties that emerged are
were discussed in terms of spatial, social and functional
contexts of the place. Finally, the recommendations are
offered to clarify the aspects that can be improved, and
simple examples of new design are presented. The
following design recommendations were suggested for a
different level of applications, having both the idea that can
be utilised for the current theme of the display and the new
space design of the entire waiting area with more
interactive displays.

The main reception area in children’s hospitals is the place
in which various types of spatial properties and
considerations for diverse needs are combined. As an
arrival place, it delivers the first impression and vibe of the
hospital for various type of visitors [45]. At the same time,
these areas could become the waiting areas, which should
help to manage negative emotions that the young patients
and their families often suffer from [50]. Children’s
hospitals have more distinguished attributes that are
designed to consider the special characteristics of children,
from the preferences in entertainment to their emotional and
physical development [33]. To provide a better experience
in this area, interactive technology has recently been
adopted. Several hospitals have taken the initiative to install
interactive displays in their foyer, the reception area or
waiting area [36, 47] for children’s enjoyment.
Great Ormond Street Hospital (GOSH), which is one of
those hospitals, is one of the largest paediatric centres in the
UK. More than 268,000 patients, both from across the
country and also from overseas, visit the hospital every year
[16]. As it has 58 different clinical specialities, the reasons
why people visit that hospital and what ends up being their
final destinations at the hospital are very diverse. However,
there is one place that almost everyone gets to visit
somehow regardless their condition, purpose, or final
destination: the main reception area and foyer of GOSH.
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Figure 1. The ship-shaped reception desk in the reception area
of Great Ormond Street Hospital
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first phase, primary research for general usage of the place
was done comprehensively. Then, in-depth research into the
interactive display was carried out, including a comparison
with the areas that had no interactive display. The findings
were discussed with various contexts around the space,
theory from prior literature and the framework identified
from this research. The following design recommendations
were suggested for a different level of applications, having
both the idea that can be utilised for the current display and
the novel physical spatial design of the waiting area along
with interactive displays.
2. BACKGROUND RESEARCH

This section provides an overview of the previous work for
understanding general properties of the place and the usage
of interactive technology there, focusing on two aspects.
Firstly, it looks into the factors related to the experience in
the hospital, especially the variables which presumably
affect the experiences at the main entrance area at GOSH,
such as negative emotions in the hospitals (e.g., stress or
anxiety), physical design, waiting area, foyer area, and
considerations for children’s hospitals. Secondly, it
explores the prior studies about interactive public displays,
which identified frameworks for people engaging in
interactions as well as social and spatial context around the
display.

Figure 2. The under-the-sea mural

2.1 Experience in Hospital
Hospital and stress

The main role of hospitals is to try to cure ill people. Hence,
they are places one goes to either when ill or to visit
someone who is ill. It is not surprising that many people
have a negative feeling towards hospitals, derived from
their unfamiliarity of them, especially when contemplating
what happens in hospitals, such as fear of suffering and
death [5]. This fearful perception makes individuals not
only feel threatened when having to go to hospital but also
vulnerable [10]. Previous literature has investigated how the
negative characteristics of hospitals affect patients who
have to enter them against their own will. Adjusting to a
new environment is often required for patient and families,
even if how much they should endure is varied [42]. The
fact that they cannot fully control their physical
environment while attending a clinic also can make them
feel that they are not in control over the situation [31]. As
they have to actively adapt to the new environment, the
stress coming from visiting a hospital is beyond the worry
and anxiety known to accompany physical illness [42].

Figure 3. The interactive fish pond

reception place opened in 2014 with a redesign that reflects
patients, families and carers’ opinions. A Beautiful underthe-sea mural (Figure 2), the ship-shaped reception desk
(Figure 1), colourful chairs, and the interactive fish pond
were installed (Figure 3).
Considering the fact that the main reception area provides
the first impression and arrival experience to people visiting
the hospital, it is hard to underestimate the spatial
importance of the area. However, even though many
patients and their families seem to enjoy the new
environment and interactive display in the place, there has
been no advanced research on how the current space is
being used, what kind of effect it has or whether the space
could be improved using technology. Furthermore, the
present situation facing important changes in the near future
urges the necessity of research on the current area. A video
wall will be installed soon on the wall near the outpatient
area (which is close to the main reception area) for showing
useful information, and the current reception place will be
closed for refurbishing in 2019.

It is widely known that stress has a negative effect on health
in general. However, this negative effect is even stronger
for people who are already sick. The feeling of helplessness,
anger, anxiety and frustration, which can accompany stress,
and possibly inhibit recovery [41]. Several prior studies
have shown that stress could generate relapse or
complications in patients. When people get stressed, they
naturally try to cope with the situation in various ways.
Here, the notion of ‘coping’ plays an important role in

This research examines how the entrance area and the
interactive display at GOSH are being used, by obtaining
fundamental understanding of various properties of the area.
Through this process, it tried to clarify the aspect that could
be improved in the future. Interviews with GOSH staff and
observation research were conducted in two phases. In the
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grasping the mechanism that people activate to deal with
the stressful situation. When this ‘coping’ system works,
our inner properties related to the system mobilize,
selecting a strategy to manage the problem. The attitudes
and skills involved in this process are generalised as a
‘coping resource’. It includes attitudes towards the self or
the world, intellectual skill and interpersonal skill [25]. A
particular method that can be used is called a ‘coping style’
or ‘coping strategy’. Coping strategy is usually followed by
specific actions for it, which is defined as “coping
behaviour” or “coping effort”. The process of choosing a
coping strategy and a coping behaviour, could be simple
sometimes, but in some situations, it becomes more
complicated. When parents find out that their young child
has a serious illness, they should use multi-level strategies
to consider the treatment methods, time and effort needed to
commit to the treatment, the effect of the treatment on other
family members and the like [24]. Handling such critical
life stressor accompanies deep level of cognitive approach
utilising coping resources.

In line with this perspective, some previous research has
paid attention to the correlation between physical
environment and stress, suggesting the significance of
physical design of a hospital. The focus has been on how
the physical environment affects the psychological
condition. The adjustments of decoration, different
furnishings and physical layout have been found to increase
social interaction and reduce negative emotion, such as
anxiety in hospital settings [2, 19, 20]. According to
Zimring et al. [50], when the environment is more
comfortably designed, it can alleviate the stress when
visiting a hospital. Although the view about what is the
more ‘attractive environment’ to patients is varied, there is
a common understanding across the literature that people
generally respond more positively to the environments that
are more intentionally designed for [6].
One of the notable values of an attractive environment is
that it may become a medium leading to a positive reaction.
For example, a certain environment has the “ability to
distract attention” [3], which is helpful for the recovery of
mental fatigue [26]. It also may enhance the behaviour of
patients and contribute to forming a healthier environment
[34]. Improving someone’s mental state of wellbeing can be
facilitated in a pleasant environment [28].

The hospital, through its physical environment, constantly
affects the patients and families in the process of treatment.
According to Evans [Cited in 29], physical environment can
have an effect on stress in three different ways, mainly
depending on the variables involved. Firstly, it becomes the
stressor, which generates stress directly. Secondly, it can
damage or improve ‘coping resources’. The stress from
visiting a hospital, which is associated with illness and
requires one to adapt to a strange environment, can directly
act as a stressor [42], but it may also deplete ‘coping
resources’ that are necessary to deal with the stressful
situation. Thirdly, it could be the trigger that activates
negative coping strategy that is not good for our health
system, such as substance abuse. The important implication
here is that the physical environment influence not only on
the stressor itself, but also the variables in the coping
system, such as a coping resource or strategy. In other
words, the environmental properties in a hospital might not
be the actual sources of stress, but they could “exacerbate
or attenuate the negative impact of some co-occurring
psychosocial stress” [29].

The hospital waiting area

Among the various places in a hospital, waiting areas have
been especially regarded as places accompanying negative
emotional pressure. This negative influence usually comes
from the special characteristics of the space, specifically as
it is the waiting area when waiting to meet a clinician.
According to Ingham and Spencer [22], mental strain and
anxiety tend to go with any medical consultation. In the
research conducted in a dental waiting area, they found that
“softening” of the place reduced the feeling of worry and
anxiety. In the study, this effect is regarded as the result of
the interaction between the physical environment and a
psychosocial aspect, which is that one possibly becomes the
other’s buffer [13, 14, 30]. Put simply, the physical design
of the waiting area could buffer the negative influence of
stress in the waiting area of hospitals.
The latter study [29], which paid attention to “a nouveau
design – a deliberate attempt to create an alternative image”,
considered it as a better design than the traditional type of
waiting area. The stress level detected by participants
increased over time in the traditional waiting area whereas
it decreased in the new waiting area. The study pointed out
that better engagement with the environment provides more
chances to be distracted, and the ultimate benefits stem
from the combination of positive emotional reaction and
increased psychological activity through the process.
Another finding from the study was that the affective states
they experienced in the place were deeply related to their
satisfaction and appraisal of the area. This line of research
shows the importance of providing a better design in a
hospital not only for reducing the stress of patients but also

Design considerations for hospital spaces

Concerning the design in hospitals, “healthy environments”
without any “attributes which are associated with disease”
[34] have been regarded as one of the most significant
factors. To ensure a hospital is a “non-threatening
environment”, infection control is an essential factor to be
considered. The hospital environment focuses mainly on
this kind of functional importance, but often at the expense
that psychological aspects are ignored or not considered
enough, as Ulrich [44] pointed out, “often produces
facilities that are functionally effective but psychologically
“hard”. This suggests, there is a need to consider the
importance of the psychological aspect of how to eliminate
or reduce the stress in the clinical environments [9, 42].
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for obtaining a better evaluation of a hospital. Zimring et al.
[50] argued that the physical design of a waiting area,
including the furnishings and decoration, show how a
hospital stresses the value of visitors’ comfort. In other
words, the waiting area that do not consider individuals in
the place might deliver a negative message, which is
patients having a low priority in the hospital system.

various conditions, positive distraction can play a
significant role, especially in paediatric waiting areas
because they have a more challenging situation for holding
children’s attention [37]. In the previous experiments which
compared two different conditions of paediatric waiting
space [38], calm behaviour and attention were increased by
positive distraction in both places. However, the degree of
influence was varied depending on the situation (e.g.,
different medical conditions of patients). The result implies
that it is important to understand environmental context
before deciding which and where to place positive
distractions in the hospital setting.

The foyer area in hospital

The foyer place is important from the holistic perspective,
not only because of its environmental effect on treatment,
but also because the place determines an initial impression
of the hospital, which possibly lasts for a long time [45].
There are a wide range of approaches when designing the
reception area, such as considering spatial orientation
(serialised entry sequence of people), site connectivity
between indoor and outdoor, social interaction, and art
installation [45, 46]. If care is given to designing the foyer
place, it can transform it from being the place merely
passing through for reaching another destination to the
space for spending time with others, taking a break or
engaging in people watching. All these considerations are
important if wanting to provide a better experience in the
place as well as for fostering positive first impression
throughout the entire hospital.
Designing hospital spaces for children

If a foyer has a distinguished spatial characteristic because
of its openness, children’s hospitals have other distinct
properties in terms of space design for its specialised target.
Contemporary designs of children’s hospitals regard their
patients as having specialised needs. It tries to reflect the
nature of childhood such as “daring, fantasy and innovation”
on space design beyond just meeting a child’s medical care
as well as considering the physical, social and emotional
development of children [33]. The features of space are
aligned with these values by showing a variety of designs
and artistic expression, which could help children who are
patients to deal with difficult past experience [17]. The
other significant fact to be considered is that the young
patients are usually accompanied by their parents and
siblings. As the patients visit the hospital with relatively
more number of companions than in the case of adult
patients, the time and experience of the other family
members in the hospital also become an important
consideration [33].

Figure 4. Interactive display in Royal London’s Children
Hospital

Figure 5. ‘Discovery Zone’ in Nemours Alfred I. duPont
Hospital, USA.

TV and video wall displays have frequently been used as
distractions, since they are becoming dominant in the
healthcare environment and various contents are applicable
in the devices [37, 38]. However, the early trend for
realising positive distraction conditions through one
directional medium [27] has been changed recently with the
development of other technologies. More and more,
children’s hospitals have started to adopt interactive
technology for providing a better experience for visitors.
For instance, the Royal London’s Children Hospital
installed an interactive display (Figure 4) in a new indoor
play area in 2013, which shows a user’s figure on the
enormous television, promoting feelings as if they were in a
virtual environment [47]. Another hospital in Delaware,
USA, Nemours Alfred I. duPont Hospital for Children also

One notable space design trend in hospitals, is to
contemplate “positive distraction” as a means of alleviating
the negative psychological condition of patients and their
families [37, 38, 40]. A positive distraction has been
defined as “an environmental feature that elicits positive
feelings and holds attention without taxing or stressing the
individual, thereby blocking worrisome thoughts” [38, 44].
According to prior research, the notion is not only helpful
for reducing anxiety, fatigue, stress and pain but also
decreases perceived waiting time and contributes to
improving the entire experience in the hospital. Among the
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set up a wide interactive display called the ‘Discovery Zone’
(Figure 5) in 2014 [36]. Magical creatures and blooming
plants appeared on the digital canvas, and it allows kids to
expand their imaginations while interacting with these
objects. In spite of these dominant tendencies, there is not
much precedent research on the necessity, usage pattern or
influence of interactive technology in children’s hospitals.

Lastly, people can try the interaction with display without
the need for training. When the display is located in a
public place, people who visit the area might learn how to
interact with it around the place by observing others [4].
Classification of different levels of engagement with public
displays

Previous research has conceptualised the different phases
that passers-by go through when engaging with public
displays. This helps to consider how best to design public
displays in terms of engagement. The first was Brignull and
Rogers’s framework [4], which classified three different
spaces and two transitions phases when deciding whether to
interact with a public display, conceptualised by the degree
of awareness towards the display (Figure 6). The First space
is defined as “peripheral awareness” when people first
notice a display from afar but don't engage with it. If they
find it interesting they may then cross the first threshold,
moving into the “Focal awareness” phase which they
become more interested in the activity around the display
(e.g., talking about the display with others) but do not have
a direct interaction. If they choose to interact with the
display they then cross the “participation threshold” into the
“direct interaction” phase.

2.2 Interactive Display in Public Places

With changing technological advances and new trends,
various types of novel interactive technologies are being
developed and installed in public spaces. From media
Façade showing the message individual throws [15] to
tangible survey machine [18], a wide range of technologies
have been used in various places for different purposes.
One line of research has been to position them as everyday
objects that are glanced at as people walk past [23], residing
in the physical environment rather than in a traditional
computer display [43]. Vogel and Balakrishnan [48]
identified several design principles derived from a number
of research studies in this area, to consider when developing
interactive ambient displays that are intended for a
permanent location in order to fit into the environment.
They note the importance of considering aesthetics aspect
of an ambient display and the extent to which passers-by
will interact or notice them. It should not be too distractive
by requiring people to overly react to them or not easily
noticed with too subtle reaction required [11]. Secondly, the
information on the display should be understandable, even
if it needs processing time to take in [43]. Thirdly, the
information on the display must be notified to the passersby through socially accepted norms. Fourthly, the
interaction should support short time activities reflecting
the ambient nature of the display. To encourage
participation, “it should be easy for people to be able to
leave and the expected interaction should not take long” [4].

Another framework was developed by Michelis and Müller
[32] described as the Audience Funnel project (Figure 7).
This is divided into six phases, adding ‘subtle interaction’,
‘multiple interaction’ and ‘follow up action’ onto Brignull
and Rogers’ three phases [4]. The functional differences
such as supporting multiple interactions is seen to
contribute to varied behavioural differences, and the phases
are not necessarily sequential, like the three phases
framework of Brignull and Rogers. Vogel and Balakrishnan
[48] also developed the interaction framework (Figure 8),

Figure 7. Interaction framework from Audience Funnel by
Michelis and Müller [32]

Figure 8. Interaction framework for the Interactive Public
Ambient Display by Vogel and Balakrishnan [48]

Figure 6. Public interaction flow framework by Brignull and
Rogers [4]
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which consists of four phases by considering both the
distance between users and the display, and the level of
engagement. This framework differs from the other two
frameworks in terms of not considering the state of “focal
awareness”. Once a user comes into the second phase of the
framework and recognises the display, the person is
considered to have an interaction with the display. This is
because the display they developed is able to react to
peripheral movement by detecting someone’s body position
and orientation. The different types of frameworks
described how there are potentially different kinds of
interaction and functionality of the interactive display that
can lure passers-by to approach them.

duration should be easy to notice. It can also be beneficial
to consider spatial configuration around the installation and
to provide the space accommodating the opportunity for
getting information about the interaction with physiological
comfort – Comfort Spaces [15]. The passive observation in
the space let spectators learn how to interact with it and
reduces potential error rates, as well as giving a chance to
consider whether they want to engage with it or not [1].
Akpan et al. paid attention to not only this spatial aspect
influencing the affordances but also social contexts of
different places that possibly encourages or discourages
exploration around the interaction [1]. They argued that
there can exist better places, providing adequate social
context for trying out an interactive installation – for
example, in the place offering the vibe that people can hang
out freely or enjoy a fun activity, such as the skate park,
people showed the most active engagement.

The barriers hindering interactions

Making people, passing by a display, actually interact with
it can be a challenging task. Various barriers can prevent
them from wanting to take part. Firstly, on many occasions,
people do not notice that a public installation is interactive.
In the Audience Funnel project [28], which installed four
large public displays with gesture-based interaction behind
storefront windows, 67% of passers-by did not interact with
the display at all. Considering the fact that when there were
people having an interaction in front of the display, lots of
people stopped and started to interact with it, it seems
possibly that lots of passers-by even did not notice that the
display was interactive. Similarly, in the study observing
shadow wall [1], which showed the shadow of users’
movement on the display, it was reported that passers-by
left the site without noticing the interactive effect because it
needed 8 seconds of recording time before showing the
reaction. Furthermore, the display blind effect can occur –
where people often filter out visual information that seems
uninteresting – such as an advertisement – prevents them
noticing interactivity of the display [21]. Secondly, social
embarrassment being possibly experienced by participants
while having interactions is considered the critical barrier
that discourages the engagement as people are generally
wary when they are drawing others’ attention with the
potential of making errors [4]. This tendency was often
noticed in a study that installed the same display in several
different places [1]. Even if with the same installation,
people showed varied levels of engagement, depending on
how much they were socially comfortable with the place.

As Akpan et al. found out in their research [1], how the
public engage with a certain interactive display varies
depending on the characteristic of each place. A lot of
previous research explored diverse public displays installed
in different place, such as the room having a party [1, 4], a
street [15, 32, 35], a plaza [15], a city centre [39], a cafe, a
park [1] and etc. However, even if many children’s
hospitals started to adopt interactive technology for
providing a more pleasant environment for their young
patients and other visitors, there is little research on how
public interactive display are used in a hospital environment
and how effective they are at distracting visitor from the
anxieties they bring when entering the hospital.
2.3 Aims

The aim of this study was to consider the unique contextual
characteristics of Great Ormond Street’s children’s hospital.
The objective was to examine various aspects that affect a
patient’s experience when visiting the waiting area, and to
observe their interactions (or not) with a display, which is
different from the interactions in other public spaces. These
include affording compulsory waiting, providing fun and
distractions, reducing stress, demographs (e.g., age) and
physical or emotional conditions of people in the place. In
particular, the study researched how the entrance area and
the interactive display of GOSH is being used, by not only
understanding the physical and social contexts around it but
also grasping the distinct functional context of the place.
The research centres around three main concerns:

For encouraging people to cross the threshold and proceed
to the next phase, considering these aspects is regarded as
an essential factor when designing an installation. For the
initial perception, changing design systematically might be
helpful depending on the project [32]. The positive impact
of the ‘Honey pot effect’ – where previous users having an
interaction becomes a trigger for next users’ interaction –
was also reported repeatedly across various studies [1, 4, 15,
32, 35]. To minimise possible social embarrassment,
Brignull and Rogers emphasise that proper affordances
showing users what to do should be clearly provided [4].
The necessary information, concerning the characteristics
of interaction, such as predictable interaction steps or

(1)
(2)
(3)
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Clarify the special characteristics and needs of
the entrance area of GOSH,
Analyse distinguished behavioural patterns in
interactive display or peripheral areas,
Determine how the space can be improved and
suggest design directions for the future design.

3. USER STUDY OF GOSH RECEPTION AREA

To grasp how the main reception area and the interactive
technology is being used in GOSH, fundamental
information in regard to overall design of the place was
gathered at first. Then, it was followed by two phases of
ethnographic research.
3.1 The Main Reception Area in GOSH

The foyer area of GOSH consists of the main reception and
desk work area, waiting area with sofas, corridors and two
additional rooms for PALS (Patient Advice and Liaison
Service) and Pharmacy (Figure 9). The place has three
doors or aisle leading to other areas on each side, which are
connected to the toilets, outpatient area and main hospital
area including the ward. In the middle of the place, an oval
shape structure modelled after a ship and made of wood
encases the main reception, patient transportation service
department and desk work district (Figure 1). The ceiling
and the right side (from the entrance direction) of the wall
are shaped like a wave, and the wall has an attractive underthe-sea mural on it (Figure 2). When paying attention to
design details, it is not difficult to grasp the entire concept
underlying the design of this reception area, which is meant
to represent the ocean. This seems to be an effective choice,
considering the fact that it was widely known that children
prefer “underwater or sea environment” for interior design
theme [12].

Figure 10. Kiosks for navigation

Figure 11. The display of the interactive fish pond

Right next to the reception, there is a small area that is
about two meters in diameter and enclosed by 11 of sofa
stools in the shape of ‘C’ (waiting section A). It has an
interactive public display on the floor surrounded by stools
(Figure 3). The display shows the shape of a round pond
with lot virtual fish swimming in it when viewed from
above (Figure 11). If a movement is detected on a certain
area of the pond, the fish change their swimming direction
to avoid someone’s feet or other objects, as if they are
swimming away from them. At the same time, waves rise
around the edges, delivering a visual effect of touching the
surface of water. People can enjoy such interaction by
stepping on the floor and watching how the waves of the
pond and fish react to their moves.
Behind the pond, there is a long curved shaped sofa (Figure
12) – people can sit on both sides of it (waiting section B).
On the back side of it, from the area next to patient
transportation service team to the front of the pharmacy,
there is a relatively wide waiting area with numerous seats
(Figure 13), which the visitors wait for getting the medicine
or ‘patient transportation’ (waiting section C). Next to the
pharmacy waiting area, there are the doors that lead to
inside of the hospital.

Figure 9. The map of the main reception area

Next to the entrance, people can see a huge column
showing the sign “find your way” and two interactive
screen devices which were designed for providing
navigation information (Figure 10). Volunteers in bright
yellow shirts are usually standing by so that people can
notice them and ask them questions. Behind them, the bow
part of the ship, which is the main reception desk, can be
seen on the left side.
7

Interview: Two volunteers helping people in the reception
and four staff working in GOSH gave an unstructured
interview regarding the entrance place. Without any given
specific topics, they shared their experience in the place, the
values of the place they think, main concerns and the future
plan for the area.
Second phase: Structured observation

Through primary research, the focusing area was narrowed
down to what happens at the interactive pond that is near
the entrance and the comparison of the waiting experience
in the main reception area and at the back next to the
pharmacy. To observe the spatially broad area and not to
miss subtle features related to varied topics at the same time,
the second observation was divided three parts under three
different themes. The recorded information of each part is
mostly same but different a little bit depending on main
interests of each part.

Figure 12. Waiting section B

The visitor experience in the interactive pond area: The
qualitative and quantitative data was gathered from 137
groups of people who had an interaction with the pond
space and/or stayed in the sofa stools around the pond. This
included:

Figure 13. Waiting section C (the pharmacy waiting area)
3.2 Research Method

Considering the special environment of GOSH, which is the
children’s hospital treating mainly serious cases, the
method was chosen not to cause any negative impact on
patients and their families. Of interest to GOSH was how
the entrance space as one first enters the hospital is used by
patients, their families, visitors and staff. Therefore,
observation in the public space was selected as the primary
research method, and the interviews with staffs and
volunteers were also additionally accompanied. The entire
research process was mainly divided into two phases, and
each phase has a different approach. Firstly, general
observation and the interview with staffs were conducted
for 8 hours during 3 days. Based on the result from that
primary research, the second observation was done for 14
hours during 6 days using a more focused and structured
approach analysing mainly how the interactive pond is
being used and what differences were generated from it.

•

•
•
•
•
•

the demographic information of children and
adults (including the number of people, their
gender, assumed age of each child and the
composition of families)
the people’s way of interacting with the pond,
the main activity while spending time there
the putative reason of staying there
the seat they sat on
the time they spent in the area

Selecting of the seat: The second part of the study was for
figuring out how the interactive installation affect the
choice of a seat when they select it with their own will. 47
groups of adults who have no kids possibly having an
impact on the sitting choice was observed whether they still
choose interactive pond area over spacious comfortable
other sofas. The factors which possibly affect to their
choice were recorded together. These included:

First phase: Primary research

At first, the initial observation about overall reception area
was conducted with accompanying interview with staff and
volunteers in GOSH for clarifying the general spatial
properties of the reception space and narrowing down
focusing point.

•
•
•
•

where they had come from
where they went next
which specific position they stayed
how long they stayed there

The experience in pharmacy waiting area: The pharmacy
waiting area was pointed out several times by the
volunteers and staff as the place which happens the longest
waiting duration accompanying bored and tired mood. It
was also noted as a place in the reception area as not having
any forms of entertainment or interest. In this part, the
factors that indicate general experience in the area was
observed from the 20 groups of people; the duration of they
waited in the area, the time actually took to get a medicine

Primary observation: For the primary observation, varied
aspects related to the behaviour of patients and families in
the entrance space were observed and recorded freely
without highly structured formalities. The focus was mainly
on the usage of two interactive technologies, which are the
interactive pond and kiosks for navigation, but it also
includes the flow of human traffic in the place, the process
that people find the direction, interactions with staffs or
volunteers, the way of spending time and the usage of
signage or map.
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after handing in prescription and their main activity while
waiting.

find some signage or map in the foyer area. The volunteers
tend to easily recognise them and walk up to them to offer
their help. If there are no volunteers, the visitors look for
map signs and signage or ask the staff at the reception desk.
It seemed that kiosks were installed to show people the way
to their destination, but it was not often utilised for that
purpose. Older children had more interactions with it for
fun watching Peter Pan who takes them to certain places on
the display on the display.

Analysis

All the data of 204 groups and 358 people were recorded in
a notebook and then transcribed into an excel file divided
by the qualitative descriptions and the quantitative figures.
Descriptive data was read repetitively for familiarising, and
then it was coded identifying interesting features based on
Thematic Analysis. Related codes were gathered for
defining themes. Demographic information and notable
figures were counted and calculated to be compared with
others as a relative portion.

Another main flow of people happens when visitors leave
the hospital after returning from inside districts or the
outpatient area. Almost the same volume of people who go
inside actually go out as well, even though it is varied
depending on the time. In the early morning, more people
came in, and in the late afternoon, more people left. The
rate people drop by in the waiting area and spend time there
seems to be more frequent when they are going back home
than when first arriving at the hospital because many people
coming into the entrance tend to head to the outpatient or
ward area directly. Especially, the interactive pond area was
a popular choice for spending time after they were done
with their main task (such as seeing the doctor), and then
they needed to wait for their companion doing other tasks,
like asking something at the reception desk or coming to
use the toilet.

4. FINDINGS

Through observation and interview, it was found that the
main reception area is used in a number of different ways as
indicated by the different functional roles played for a wide
range of people. The interactive pond, which had been
evaluated as a successful area, was not only actually
enjoyed in various ways by children but also preferred by
adults for staying. However, on the contrary, the people in
the pharmacy area were seen to be more lethargic and
subdued due to long wait times and boredom.
4.1 Findings from Primary Research

In the primary research, the overall spatial characteristics of
the main reception area such as the flow of people or
separation of the place, and the general experiences of
patients were observed by unstructured observation. Then,
based on the fundamental understanding of the general
usage of the space, the considered factors for the place,
evaluation of the current design and the main concerns for
future plans were shared by GOSH staff and volunteers.

Interview

The GOSH staff who are in charge of the main reception
area or the patient’s experience, and the volunteers staying
the reception area, shared their perspective freely about the
importantly considered factors for the place, evaluation of
the current situation and the future plan for it through the
unstructured interviews.

Unstructured Observations

Varied functions of the main reception area: According
to one Interviewee, the foyer place in GOSH is complex
and plays a number of different functions at the same time.
For some people who should wait for something such as the
pharmacy, it becomes a waiting area. It also could be a
meeting space for the people who need to meet someone
there. On the other hand, for many staff passing through or
for deliveries, it plays a role as a transit point. For patients
and their families, it becomes an arrival point and forms
their arrival experience. This usability as an arrival point
should be treated delicately considering the fact that the big
portion of people using this place are patients and families
who possibly suffer from high level of stress or anxiety,
“When family arrive they have a lot of anxieties to deal
with – where they are going to, what clinicians are going to
say to them about their child” (Interviewee 1). For dealing
with this special situation, the waiting area in the reception
area has been purposely designed to provide ‘distraction’
for them to lower their emotional pressure, “It is important
to bring benefits to the patients helping on their recovery,
reducing anxiety and enhancing well-being by
distraction…The place has included art works, TV, fish
pond, gallery space for it” (Interviewee 1). Providing a

The people coming into the GOSH entrance area can be
mainly divided into three different types. The first type is
visitors who need to stay in the foyer area before heading to
their final destination in the hospital. Possible reasons for it
and the duration they stay can vary. They choose one of the
seats in section A, B or C and spend sometimes there then
go off somewhere, or someone comes to collect them. They
choose seats without hesitation and usually do not move to
other seats except for the occasion when they go to the
toilet or the reception desk. The second type of visitor is the
people who are trying to head for a specific destination
right away and also know where it is. Usually, this is not
their first time visiting GOSH and many of them go to
either the outpatient area or inside the hospital district
through the gate next to the pharmacy area. When they visit
to the outpatient area, they turn right after coming in
through the entrance and go into the hallway towards the
outpatient district. In the case of facing the inside district of
the hospital, such as the wards, they generally use passage
around the ship and go off to the gate at the back side of the
foyer. The third type is the people who have the destination
that they want to go to right away but do not know where it
is. This type of visitors usually show hesitation and try to
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proper level of distraction is not an easy task because it
needs to consider all the different factors together such as
design, vibe, brightness and fun. The fact that there are a
wide range of people in terms of their age and emotional
status also becomes a significant factor for dealing with the
situation, “…Often, grandparents, siblings and parents all
come as they travel from a far. Not just the patient and a
partner… When family arrive, they have a lot of anxieties
to deal with… But for some, it can be a joyful experience
and uplifting because they know their child is getting better”
(Interviewee 1).

“Parents let their children play with it before they are going
back home” (Interviewee 6).
4.2 Findings from Structured Observations

From the primary research, it was found that arrival and
waiting experiences are considered an important user
experience concern which needs to be carefully considered,
and the interactive pond is evaluated as a successful
example helping them. To clarify how the pond is helping
these experiences and produces the differences from
another area that does not have any interactive installation,
the patterns of using the pond area and other waiting areas
were observed and compared.

Rationale for current design and evaluation: The staff in
charge of managing the space said that the current reception
and waiting area was designed based on the metaphor of the
sea with the reception area being designed to appear like a
boat. One aim was to give the air of a place being fun and
vibrant. Especially, a boat shape had been considered for
people’s approaching path, “The boat was intended to
enable visitors to go to any person in the boat rather than
waiting” (Interviewee 2). However, it seems that people do
not use it in the way intended – one appropriates the desk,
and others make a queue. One interviewee pointed out that
the rail of the ship is too high, so it rather hinders for some
groups of people approaching to the desk, “For the people
sitting in a wheelchair or small children, this deck is too
high” (Interviewee 5).

Various type of engaging in the pond

The interactive pond provides a relatively simple
interaction system, but the patterns of having an interaction
with it were quite varied depending on the person. The age
range of the people trying an interaction and the level of
activeness have broadly appeared, although mostly young
children who seemed to be aged between 2 and 6 years old
engaged with it most actively. Less engagement with the
pond by older children was observed. Most of the children
interacted with the pond by stepping on the floor with their
feet. When they constantly stepped on it, their average
continuous interaction time was around 2 minutes. After
that, they wandered around the area looking for another toy
and repetitively came back to the pond later to interact with
it.

About the interactive pond, most of the interviewees
considered it as a successful project, which has proven
popular and received positive reactions from visitors with
spending the minimum cost, “When it broke down, many
people complained about it on twitter” (Interviewee 1).
However, another interviewee mentioned that it mainly
appeals to young children and does not give enough fun for
older children (Interviewee 5).

Immersive experience: Some children showed that they
were having more immersive experiences at the pond by
developing new ways of trying an interaction using their
body. After they stepped on the pond for a while, many of
them tried to use other parts of their body such as hands or
knees by crawling on the floor. For some of the young
children aged less than 2, that seemed to be because they
were still used to crawling to get around. Some other
children laid their face down completely on the floor and
imitated swimming by keeping moving their arms and legs.
They tended to be older enough than the crawling kids, so
that they could combine the virtual concept of the pond and
the actual notion of swimming.

For the kiosk device, every interviewee already knew that
it was not working as was planned. The main reason is, it
does not perform the ideal function as originally planned
due to technical problems. It was supposed to guide people
using their smartphones to the desired destination, but now
it only shows the way on the kiosk screen. The biggest
problem here is that the way it shows the way is appropriate
for a simultaneous guide while walking, and not as a onetime presentation – that requires the user to remember the
directions. On the other hand, there have been other aspects
pointed out as the reason why the kiosk is not utilised well.
According to another interviewee who spends time near the
kiosk a lot, many people actually prefer having
communication with actual persons than devices because of
their emotional situation, “Most of the parents are in a hard
situation and feel anxious…After spending lots of time to
come here, they don’t want to try to find some info from
Kiosk, they just talk to people and ask help. Their situation
doesn’t allow that” (Interviewee 5). Sometimes, the kiosks
were used for a different reason from what it meant to be.
Children tend to interact with it to have fun before leaving,

In the case of the interacting method using only their feet,
several different types of jumps were developed. Once the
children got used to stepping on it and got the reaction from
the pond, they tended to increase their power of stepping or
jumping to see how it works differently. Some kids aged
more than 5 years, actively developed new ways of jumping,
which possibly caused a dramatic effect on the pond. The
most popular method for them was a standing long jump.
They made a big jump from the outside of the pond to the
middle and observed the reaction of the display that the
jump brought about. One girl rushed from the far away and
tried to make a bigger jump through the power of run.
These kinds of actively engaging moves were like a
performance and became an advertisement for the pond,
intriguing more people to watch or have a go. In terms of
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playing time, the more different methods they tried, the
longer time they tended to keep interest in the pond.

Demonstration for others: Lots of parents and some older
brothers or sisters had an interaction with the pond to
demonstrate how it works for their kids or younger siblings.
In many occasions, that was to encourage them to try the
pond. They helped young kids learn how to interact with it
because the younger kids appeared not to know how to
enjoy it; on some other occasions, parents tried to engage
the attention of their sick children, who seemed to be rather
down, for providing some distraction. If a kid wanted to
enjoy the interaction but she could not try because of her
condition, parents helped them by supporting her body or
demonstrated by themselves to show how it works.

Limited attempts: Due to the special environmental
condition, which is the specialised children’s hospital for
serious cases, there were several occasions that a young
patient could not interact as freely as they wanted. However,
most of them still did their best to interact with the pond in
their given condition. The children with reduced mobility,
such as a boy having his whole body in bandages and a girl
who had a knee support brace on her knee, tried to step on
the pond very carefully within the allowable range. In the
case of the children in wheelchairs, they drove the
wheelchair into the pond to see how it reacted or tried to
have an interaction by stretching out their arms and legs.
They might not have interacted enough, but it was not
completely impossible to get some reaction from it.

Occasionally, there were some demonstrations by the
GOSH staff. When there were visitors from outside and
they introduced the hospital in either formal or informal
situations, they usually showed them the pond and how to
interact with it. Visitors generally expressed interest with
the interactive pond, and the staff seemed to have known
they would like it already. It was expected that the pond had
a ‘showing off effect’ of the public interactive installation
[18].

Stepping on when passing by: Among the 137 groups that
engaged in the pond area, 44 groups did not stay there, but
had a short interaction when they passed by the pond. One
or two members of the group intentionally stepped on the
display two or three times while they walked by. This
pattern was often observed from the groups that were about
to go out of the main entrance. Everyone who tried the pond
in this way seemed to have learned what it was and how to
interact with it already, and most of them were children.
Interestingly, 9 children who seemed to be aged more than
10 years old tried to step on the pond while passing by. This
was a notable figure considering the fact that older children
tended not to have a visible interaction with the pond while
staying near it. This reluctance is conceivable because older
children tend to be more self-conscious of others looking at
them; this type of lightweight touch allows them to have a
quick interaction and to move away from the site without
being noticed.

Generating new connections: While parents and children
were sitting on the seats or having fun with the pond,
interactions between each individual were often generated,
including adults and children. As the set of sofa stools were
in a formation of the character ‘C’, people naturally faced
each other when they sat towards inside of the pond. This
set-up of the seating area often allowed people to
communicate with each other. Mostly it was just small talk
about their children, and sometimes it was asking and
answering about information for the hospital, such as the
wifi password. But it helped them to feel more comfortable
approaching ‘strangers’ while waiting.
Children more frequently interacted when they were
hanging out together by the pond. Unlike their parents, they
did not talk to each other but showed more interest in each
other by following or copying what others did. Children
seemed intrigued by the other children. They tended to hang
out for a longer time in the pond when there were other kids
and even if they had left the pond and moved to another
area, they came back after seeing others were now playing
there. This tendency seemed more prominent when there
was only one child.

Secret attempts: Relatively older children and some adults
appeared to be self-conscious; being aware of other
people’s attention to their interactions with the installation.
They appeared keen to have a go, as evidenced by their
attention to it and occasional small efforts to use it – but
being more discrete in their efforts. Many of them tried to
interact with the pond by moving their foot a little while
they were sitting on the sofa stool. Even if they tried when
they were standing, they stepped on it slightly without
making any noise. There were also actual attempts to have
an interaction but at the same time avoiding their
companion’s eyes. Two guys who appeared to be staffs of
GOSH were standing in front of the pond for a while
talking to each other. The first guy tried to step on the fish
carefully, but the second guy only looked at it without any
movement. However, when the first guy turned around to
leave, he secretly tried to step on the pond behind the first
guy’s back. When the first guy looked back and found out
what he was doing, he seemed to be a little bit embarrassed
and smiled bashfully at him.

There were a few interactions between an adult and a child.
In the case of adults who selected the seat facing the pond
directly, they often enjoyed watching the kids having fun
there. When kids approached them, they exchanged a smile
and a few words. Usually, the adults’ state of being seemed
to be positively affected when watching the kids.
Preference to particular seats

When observing how people selected the seat between
section A (the pond area) and section B, adults showed the
tendency that they preferred the pond area compared to the
other seats even if there were no children with them – who
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might have affected their choice. Among 47 groups 30
groups, 64% of people chose to sit next to the pond.
Sometimes, there seemed to be cases that people chose
section B because there were not enough seats in section A.

However, where it was difficult to watch other people
passing by or the display in the pond were hardly chosen to
be sat in. ‘Area c’ and ‘area d’, which faced wall or section
B waiting area, only had 4 groups (3.9%) in total.
Pharmacy waiting area

The pharmacy waiting area is where the longest waiting
times happen. It appears that this is accompanied by a high
level of boredom. In the observations, of the 41 people and
20 groups waiting there, the average time from their arrival
at the pharmacy to their time of leaving was just over 2
hours. Because of such a long waiting time, 64% of people
left the place temporarily after handing in their prescription,
and then they came back later. However, their average
waiting time was 46 minutes. Considering the fact that the
average waiting time in the pond place was much less – on
average 7.64 minutes and the people who stay there less
than 10 minutes was reached 71% – it is not difficult to
guess that the characteristics of waiting for the pharmacy
are totally different from that in other waiting areas.
People tended to become lethargic over time while waiting
in this area. Most of the adults showed the same pattern of
behaviour there – they sat on the sofa and looked at their
phone at first, but after several minutes later they stopped
that and sat staring blankly except for when they had a short
conversation with other members of their group. For young
children, there was nothing there for them to do. Even when
the long and colourful sofa became an occasional
playground for them, it seemed to appeal for only a limited
time, and mainly for those who were relatively young and
enjoy crawling. Some children left this area and visited the
pond to find something they could have fun with. Their
parents would follow them to bring them back.

Figure 14. The area division of the seats around the interactive
pond (section A)

The TV placed on the wall showing children’s programmes
was only watched by a few people. As it did not have any
sound, it was hard to draw people’s attention. There were
also limited seats in front of the TV to allow people to
watch, so only one group usually could use it.
The effect of the chorus: On one Friday afternoon, the
GOSH staff sang some songs as a chorus in the reception
space. When they appeared, and started singing, the people
sitting near the pharmacy area did not appear to show much
interest in them. However, when the chorus kept singing, at
a certain point they stopped talking and started to listen
carefully. Some of the parents moved their children’s
wheelchair to where they had a better view of the singers.
The other parent who had seemed annoyed due to waiting
smiled when listening the song and even recorded a video
of the performance. After he got his medicine, he stayed for
a while recording the performance. It was observed that
children also enjoyed the music – one 2 years old boy
started to dance to the music while jumping all around.

Figure 15. The number of groups stayed each area

The preference for watching people: A total of 101
groups’ exact locations of where they sat among the pond
seats (Figure 14) were also recorded throughout the
observations. Among these, 30.7% chose ‘area b’ which is
closer to the toilet, and that position allowed them to see
people passing through the entrance (Figure 15). The
second most favoured place (19.8%) was ‘area g’ that faces
the middle of the interactive pond. ‘Area a’ and ‘area e’
towards the reception desk and the passage alongside the
boat reception area got also lots of groups, having 10.8%
and 16.8% groups choosing to sit there respectively.

Through the primary interviews, several functions expected
for the area were identified. To provide positive arrival
experience, ‘distraction’ was regarded as the significant
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factor that should be delicately considered for patients and
families’ psychological well-being. In the following
observation, it was found that from toddler age to elderly, a
wide range of people were able to enjoy the interactive
pond in a different way, although the main targets who
were immersively engaged were restricted to young
children. However, adults who generally have no
interaction or have only a subtle interaction (e.g., Secret
Attempt) also showed a tendency to prefer the seats near the
pond. On the other hand, the people in the pharmacy
suffered from a high level of boredom as there was almost
nothing to entertain themselves for a long waiting time.

Next, a proposed framework for considering how to design
interactive installations of this kind is presented, and it will
be followed by discussions concerning different types of
contexts, in relation to the research questions set for the
project, which are (1) clarifying the special characteristics
and needs of the entrance area of GOSH, (2) analysing
distinguished behavioural patterns in interactive display or
peripheral areas, and (3) determining how the space can be
improved and suggesting design directions for the future
design.
5.1 The Interactive Ambient Display Framework

The engagement patterns observed were analysed in terms
of five phases of movement at the interactive pond (Figure
16). More generally, the framework was identified to be
utilised for designing interactive ambient displays, which
can exist along with waiting seats in hospital reception
areas.

DISCUSSION

The findings from the observational study and interviews
revealed a number of distinct usage patterns of the
interactive pond and different types of contexts around the
public display. Overall, it was found that the interactive
ambient display in the waiting area plays a positive role for
distraction, allowing all manner of visitors to have various
types of engagement for different periods of time. For
children, it draws attention, becoming a sole playground in
the area that they could enjoy either alone or with
playmates. Adults intentionally used the pond to get their
children to have fun with it, but even those without children
they still chose to sit near the display, as it presumably
provides something to watch and distract themselves. In
doing, so it appeared to make people less anxious and more
at ease. Additionally, the location of the display, which is
close to main entrance, the reception, toilet, and outpatient,
increases the utility of the pond, affording an apparent
meeting point, and a less bored waiting time. Hence, it
suggests that having an interactive installation, like the
pond, at the entrance of a waiting space is an effective
strategy.

(a) Initial entrance: This is the first phase where people
first come across an interactive display, like an interactive
pond. The general duration is likely to be relatively short as
they head off to another destination.
(b) Staying by the ambient display: People in this phase
usually sit on the seats near the display and spend some
time there. They might be aware of the display peripherally,
but do not show much interest about it and spend time on
other activities (e.g., checking their phone, reading a
brochure). This phase is in line with the ‘peripheral
awareness activities’ which a prior study [4] clarified.
However, they should stay in proximity of an interactive
display while sitting and continue to receiving visual
stimulation from it and users, so there are relatively higher
possibilities for crossing threshold to next phases than usual
peripheral awareness status in other conditions.
(c) Engaging awareness: In this phase, people are
interested in what is happening at the installation and do
activities related to it. For example, they watch the children
hanging out there or talk about the pond while learning how
it works. This phase corresponds to the ‘Focal awareness
activity’ that Brignull and Rogers [4] identified.
(d) Subtle interaction: People in this phase have slight
attempts to interact with the technology. They step on the
pond one or two times and watch the reaction of it. If the
seats are close enough to the display, then it could allow
people to have subtle interactions without standing or
moving. In the interactive pond area, lots of people try this
while sitting on the sofa stool.
(e) Immersive interaction: In this phase, people have
interactions with the pond actively for some duration for
certain purposes (e.g., to have fun)
In the interactive pond, these phases are not necessarily
sequential, and some of them were often omitted depending
on a case as it does in ‘the audience funnel framework’ [32].
For instance, children hardly go through the engaging

Figure 16. The interactive ambient display framework
identified from the interactive pond
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awareness phase, as they just take action right after finding
it. On the other hand, adults tend not to have an immersive
interaction with the pond to entertain themselves.

located on the floor not on the wall, and the other is the fact
that the seats people can sit on comfortably are right next to
the display as they surround it. When analysing this place
with the spatial configuration from Fischer and Hornecker
[15], the spatial contexts around it become more obvious.
Within the sofa stool area (Figure 17), the place has all the
Display Space (areas from which a display can be seen),
Interaction Spaces (the space used to carry out an
interaction), Social Interaction Spaces (areas where people
congregate), and Comfort Spaces (areas providing a sense
of physical and psychological ease). The sofa seats play the
role of Comport Space providing comfortable seats, and
there is almost no Gap Space (the gap between humans and
the display).

5.2 Social Context

The reactive pond and colourful sofa stools seem to provide
a more playful atmosphere as a kind of playground
compared to other seating areas around the main reception.
As usual playgrounds do, it has the power to make children
stay in the area and absorb them in the fun activities
communicating with other children there. The enjoyable
experience is usually enhanced when there have already
been other children hanging out there. Many children were
more intrigued by the pond after seeing someone else
enjoying using it, and they were immersed in it for a
relatively long time when they had made playmates there.
Sometimes, there appears to be an emergent champion who
leads to invent and try a new way of interacting, and she or
he generates more active engagement.
The image of this place is quite similar to the notion of
‘licence to play’, which Akpan et al. [1] identified as an
effective social context when in a skate park for enjoying
interactions. However, unlike in the skate park, it seems
that largely it is young children who are most eligible for
the ‘licence to play’ in the pond place because it is regarded
as a playground for kids. This significant difference
generates two interesting implications. Firstly, parents’
perception about it affects the children’s activity. For
example, parents tend not to allow their children to crawl
on the floor in a public area, but most of them do not stop
their children from crawling on the floor that displayed the
pond, despite it being exactly the same floor except for the
display. Secondly, this image of the playground for young
children seems to affect adults and older children crossing
the participation threshold.

Figure 17. The interactive pond area analysed by the spatial
configuration from Fischer and Hornecker [15]

The spatial context at the pond, however, seems to have
some problems in terms of visibility and accessibility. Since
it has limited Potential Interaction Spaces and Activation
Space (spaces where some displays can be seen from),
which is surrounded by colourful objects (sofa stools),
many people may not notice the display from afar. It can be
a critical problem in general public spaces in which
perceiving an interactive display becomes an initial barrier
for actual engagement. However, the special properties of
the hospital, which many people visit this place repetitively
and most of them already are used to it, make it not a big
concern. In many cases, children already know where the
pond is (from previous visits), and readily played in it again.
In addition, the ‘honey pot effect’ [4] that was often
observed where on seeing one person using it, draws others
to it.

Compared with young children who do not worry about
others’ perspective that much, relatively older children and
adults try not to draw others’ attention while having
interactions. This tendency has emerged as an engagement
pattern that usually stops interactions before entering the
‘Immersive interaction’ phases of the framework. The
notable fact here is people seem not to be concerned about
showing their movement to others, but rather they feel
embarrassed by getting attention when having fun with an
installation designed for younger children. For instance,
they often seemed not to be concerned with strangers’
perspectives and made noticeable movements while
demonstrating it for others. However, when they wanted to
try it because of their own curiosity and interest, they
tended to choose ‘secret attempt’ minimising their
movements.

On the other hand, small Activation Space and absence of
Gap Place help adults have an interaction without attracting
other’s attention or being socially embarrassed. Since it was
possible to step on the display while sitting on the sofa,
people did not have to make a big effort to try the pond, and
many of them easily crossed into the subtle interaction
phase while sitting there.

5.3 Spatial Context

Regarding spatial context, the interactive pond has an
unusual structure compared with other more traditional
forms of public display. This is due to two different
properties it has; one is that the interactive display is
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from engaging in the interactive activity were frequently
shown. For example, children tended to be more energetic
and more frequently laughed when they enjoyed interacting
than when they just sat on the seat. For the adults, it was
more difficult to know how the distraction worked for them.
However, interestingly, 64% of adults chose the pond area’s
(section A) stools over the more comfortable sofa in section
B. Among the pond stools, the seats facing the entrance and
the seat facing the middle of the pond were the most
popular. It seemed that lots of adults preferred sitting in the
seats where they were able to watch people from the
entrance, or the children in the pond area even though they
do not have any intention to interact with it. From this fact,
it is possible to guess that adults also prefer the seats that
provides some visual stimulation for themselves, which
possibly helps them distracted.

5.4 Functional roles

The distinct properties of visitors, such as the wide range of
age, medical conditions, or negative affective states, are
combined with the required roles for the main reception and
waiting areas in the children’s hospital, and it generates
important implications as an interactive display in the
special environment.
Interactive display as a playground

The most distinguishable role of the interactive pond was to
provide a place that children can have fun at regardless of
whether they are patients or siblings of patients. As it
requires only an easy and simple interaction method while
detecting any kind of movement on the floor, it minimises
the barriers possibly caused by patients’ conditions or the
growth and development of each child. Moreover, the
simple reacting system of the pond is flexible, allowing a
wide range of different engagements. Some children
developed a new way of jumping, to see how the fish and
water reacted to their jumps while other kids simply
stepped on it for a second when walking by the pond. The
openness of the pond also lets teenagers or adults try the
interaction while remaining seated on the sofa stool without
receiving any embarrassing intention from others.

Interactive displays in reception areas of hospitals

Different types of interactive displays have been used in
hospital environments to support work processes. From
tablet pcs helping doctors [49] to self-check in kiosks [7]
for patients, they have been applied or are being developed
in various areas. The commonality of these interactive
displays is that they are installed and utilised for increasing
work efficiency for workers. Portable devices allow doctors
not to have to carry heavy documents, and check-in kiosk
reduce staff tasks. The distinguishing aspect of the
interactive pond from those displays was that it was not
built to support the work efficiency of hospitals directly.
Rather, it is closer to a means of entertaining visitors either
like a game or art as well as influencing on the vibe or
design of a physical environment. This is also in line with
the nature of ambient displays [48], which considers the
aesthetics aspect of it for being installed in a permanent
location.

Overall, it supports that various types of people could enjoy
it in varied ways in terms of subtle interaction. However,
for immersive interactions, the limited age range of kids
under around 6 mainly engaged in it while older children
and adults hardly went into this phase. The average time for
continuous immersive interaction was usually continued up
to 2 minutes and rarely exceeded 5 minutes. After that, they
started exploring other places to find a new toy, and it
required their parents to chase them. Even if the display is
attractively appealed to young children, it seemed that the
duration they could have fun with it is relatively short
considering the fact that it is the only playground around
the entrance area.
In the primary research interview, both the staff and
volunteers mentioned the necessity of ‘distraction’ in the
place, “Most of the parents are in a hard situation and feel
anxious. Many of them are not from the areas close to
GOSH, they are from throughout the UK and overseas…so
in here, distraction is very important to alleviate their
emotional pressure” (Interviewee 5) Even though there was
recognition of the importance of ‘distraction’ and
consideration for it before designing the place, it was
difficult to measure how much the pond worked for
distraction by observation.

Although it does not work for the main work process of the
hospital directly, the display is able to affect it by
supporting the main work process in a roundabout way.
When a mother needs to talk with the reception, and there is
no one to look after her child except for her, the interactive
pond plays an important role by keeping the kid’s attention
and earning some time for the mother. At the same time, it
was often observed that the pond area helps the spatial roles
of the main reception area by becoming a recognisable
meeting point. The noticeable features of the pond area
(including the colourful sofa) contribute to the role as a
meeting point since it can be seen from the fact that many
people use the place when waiting for someone picking
them up.

However, there were several occasions often observed in
which parents used the pond to distract their kids. Some
parents tried to draw their children’s attention to the pond to
stop them from crying or to earn some time so that they
could do another thing, such as a phone call. These attempts
usually worked. Further, even if the situation was
deliberately made up by their parents, some positive effects

On the other hand, the kiosks next to the entrance show that
the role of an interactive display does not necessarily have
to choose between efficiency and entertainment. The
devices were installed to instruct visitors how to get to their
destinations by showing the route through 3D modelled
passages. Although the technology intended has not been
developed completely yet, it was supposed to enable people
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to find the way to the destination themselves and reduce the
additional work for the staff and volunteers. However,
while supporting the efficient work processes of the
hospital, it provides entertaining experience at the same
time by using Peter Pan character to introduce the 3D areas.
Currently, the kiosks are not mainly being utilised for the
primary purpose due to incomplete functions (e.g., linkage
to individual’s’ smartphone), but is rather used for
entertaining older children. This usage pattern implies that
interactive technology is able to support both efficient work
process and entertaining factors together, and it could be
especially effective for children’s hospitals which want to
provide fun vibe for their young patients.

Therefore, it is advisable that placing seats to afford wider
space around displays so that the display can accommodate
more people with improved accessibility. It is also better to
provide more open space that would allow a wheelchair or a
stroller to approach and stay with others easily. Lastly,
considering the finding from observations, which is that the
‘C’ shape of seats facilitates communication between
people, it might be effective to place seats facing each other
either laterally or oppositely to encourage social connection.

5.5 Design Recommendations

When considering how to design future user experiences in
waiting areas that afford a joyful playground as well as
distraction, the following is suggested.
Variation of Interaction Methods

To prolong interaction at an interactive installation it is
suggested to add a little complexity that users can explore.
In other words, supporting both immersive interaction and
subtle interaction phase in the framework by applying
segmented interaction methods for each phase. The
variation of input methods and output effect could intrigue
a wider range of children and let them play for longer
durations by requiring more attention. This could be
achieved by adding new functions to the display, like the
fish pond. For example, a slow lobster who jumps fast when
being stepped on, a treasure chest which closes its lid when
seeing someone, or a squid running away after squirting ink
can add diversity on interaction.

Figure 18. Suggested new design
New structure of waiting area with additional displays

Considering the context of the waiting area, it is
recommended to provide additional entertaining displays to
the area where long wait duration happen. In addition,
installing more interactive displays could be effective, as it
gives the opportunity to more people, which can enjoy
interactions with the display. However, at the same time, it
is significant not to lose the positive attributes that the place
already has, such as the accessibility from frequently used
areas (e.g., the toilets, the outpatient area) or the Comfort
Place right next to the display. To retain these aspects,
installing several interactive displays inside of the different
waiting section forming a simple maze with sofa can be one
recommendation. As can be seen in Figure 18, the
environment with the usual waiting place (sofas) and
displays are co-existed, so the more people in the broader
space can enjoy the interaction effect, including pharmacy
waiting area. Making a maze-like structure, not only allows
more people to enjoy watching the display being used, but
also invites children to explore the physical sofa maze and
look for a hidden interactive display. As the display has
more gates towards it and open areas nearby, it could
maximise Active Spaces that display can be seen, and at the
same time, it is able to accommodate more wheelchairs and
strollers.

In addition, detecting different proximity of inputs
movement and reacting differently could afford a different
level of difficulty. For instance, to catch the paper ship on
the surface of the water a user should swing their hand in
the air not stepping on a floor. It could also provide some
privilege for the children in a wheelchair to find the answer
more easily because it was often observed that they tried to
interact with the pond by stretching their arms and legs.
Adding complexity can be also developed in the way to
support social connections between each child. Stepping on
the same kinds of fish in different areas at the same time
may generate some special event, such as rushing to each
other and swimming together, providing more pleasure as
they are enjoying it with other playmates.
Seating placement and kind

From the observations, it was found that most adults prefer
sitting on the sofas near the pond than other seats.
Additionally, the interactive pond has ‘comfort place’ near
to the display makes people cross participation threshold
more easily and allows them to watch other people.
However, the relatively small size of the seating space by
the pond could not accommodate many people
simultaneously, and it became worse when a wheelchair or
a stroller was in the area.

Furthermore, more displays facilitate different kinds of
interactions or visuals, which can prolong the engagement
duration. Depending on the entire theme of the place, each
one can have slightly different visuals or totally different
interaction concepts. For instance, with keeping the sea
16

theme, a different display can depict a different depth of
ocean showing different water colours and sea creatures. If
the reception area has a new theme such as space, each
display might be able to have totally different interaction
mechanism and designs describing different planets.

floor displays in a waiting area of a hospital. The findings
from the study suggest that interactive technology can play
an effective role in facilitating a positive distraction. When
considering whether to place new ambient technologies in
children’s hospital waiting areas, it is recommended to
investigate the effect of interactive installations on
distractions in hospital environments by comparing it with a
non-interactive setting. Secondly, it is necessary to
understand how an interactive experience affects distraction
mechanism, both emotionally and psychologically. Thirdly,
it should be followed by developing optimised contents for
the installation, which could be fitted for specialised
contexts of the place and be able to improve the distraction
effect.

5.6 Study Limitations

Due to ethical considerations, the research methods in this
study were restricted to observations and interviews with
staff. While these methods gave the opportunity to discover
behavioural patterns engaging in the interactive technology
along with the place and to explore the various types of
contexts around it, it was not possible to talk directly with
the young patients or families to find out how they felt
when waiting.

6. CONCLUSION

The Accuracy of Guessing Age

This research explored how the main reception area of
GOSH is being used, focusing mainly on the interactive
display and waiting area around it. Specifically, it tried to
clarify the special characteristics and needs of the place,
analyse behavioural patterns regarding interactive display,
and suggested design directions for the future design with
determining the ways in which the space can be improved.
To accomplish these goals, ethnography research was
carried out in two phases. At first, the observation of the
overall place and the interviews with staff were conducted
to understand general spatial properties and to narrow down
the focus area. Subsequently, structured observation
focused on the usage of the interactive pond and waiting
experiences in the place. Various interesting tendencies
were emerged from the research, showing the diverse
properties of the place and characteristics of visitors.
Design recommendations were made to reflect the
preference of people and their needs while keeping the
strength of the current design, as identified by this research.
This study shows that it is important to consider not only
spatial and social contexts but also functional roles of the
place when designing ambient interactive displays for
certain public place. Especially for public areas in
children’s hospitals, considering that distraction for
alleviating negative affective states is one of the most
important roles for them, the in-depth research focusing on
the effect of interactive installations on distraction is
recommended for the future work.

From the interviews and observations, it was found that the
age of a child was important as to how they used the space:
relatively older children tended to stop interacting earlier
than younger ones. Children’s ages were guessed based on
their height and development, and they were sorted as a
wide range group to approximatively clarify tendency and
reduce the error rate that comes from guessing ages. For
example, the main users were defined as being around 2 to
6 years old, and the children who seemed to be over 10 also
were regarded as one group who did not engage with it. It
was easy to classify children as being within these age
groups, but it was difficult to compare behaviour for similar
ages. For example, it was hard to generalise the different
engagement patterns between 3 years old children and 5
years old children. Further, although it was rare, there were
also some cases that young patients’ actual ages and their
visible development seemed not to be matched. Therefore,
the condition not only makes the specific analysis regarding
subtle age gaps difficult, but it also possibly affects the
accuracy of the data.
Measuring Affective States

It was often mentioned that the patients and families were
feeling anxious and stressed from the interviews with staff
and volunteers. In both an actual setting at GOSH and in the
literature about other hospitals, ‘distraction’ was considered
as an important factor to alleviate, especially the negative
emotional status coming from illness and clinical
environments. In the observation, many of the adults in the
place seemed to draw attention from their children using the
pond or sat near the pond, giving the opportunity to be
distracted by watching people around there. Even though it
was presumed that the interactive technology played a
positive role in distraction, the exact measurement of
unconscious effects or perceived satisfaction were difficult
to obtain from just observations alone.

ACKNOWLEDGEMENTS

I sincerely appreciate my supervisor, Yvonne Rogers, who
constantly inspired me and helped me in every way during
the whole project. I was really honoured to have her as my
supervisor, and it was the most fortunate thing that
happened to me in the MSc HCI course. I would also like to
thank Prof Neil Sebire of GOSH for supporting the project
and providing many valuable ideas. The research couldn’t
have been done without him. I would also like to thank the
managers in GOSH, Stephanie Williamson, Laura Wood
and Beki Moult, who gladly shared their experience, future
plans, and insight about the main reception area for this
project.

5.7 Future Work

zd has explored the visible usage patterns of the interactive
technology of GOSH and identified different types of
contexts around it. The observations and interviews
indicated the clear benefits of having an interactive ambient

17

I really want to thank my dear friends Yuki Nishimura and
Rahma Islami Lukitasari who encouraged me and picked
me up whenever I lost my confidence. I was able to
complete the course with more success thanks to their help.
I would also like to thank all my course mates, who
overcame many challenges together and with whom I
shared precious moments throughout the year.

[10]

[11]

And finally, A huge thank you to my parents and friends in
Korea for supporting me when I decided to study abroad.
The great year I had at UCL was able to happen thanks to
their support.

[12]

REFERENCES

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

Imeh Akpan, Paul Marshall, Jon Bird, and Daniel
Harrison. Exploring the effects of space and place
on engagement with an interactive
installation. Proceedings of the SIGCHI
conference on human factors in computing
systems. ACM, 2013.
Michael Bakos, Richard Bozic, David Chapin,
and Stephanie Neuman. 1980. Effects of
Environmental Changes on Elderly Residents
Behavior. Psychiatric Services 31, 10 (1980),
677–682.
DOI:http://dx.doi.org/10.1176/ps.31.10.677
Andrew Baum and Glenn E. Davis. 1976. Spatial
and Social Aspects of Crowding Perception.
Environment and Behavior 8, 4 (1976), 527–544.
DOI:http://dx.doi.org/10.1177/001391657684003
Harry Brignull and Yvonne Rogers. 2003.
Enticing people to interact with large public
displays in public spaces. Proc. INTERACT 3, c
(2003), 17–24. DOI:https://doi.org/10.1.1.129.603
Esther Lucile Brown. 1961. Newer dimensions of
patient care, Part 1: The use of the physical and
social environment of the general hospital for
therapeutic purposes. (1961).
DOI:http://dx.doi.org/10.1037/14407-000
David E. Campbell. 1979. Interior office design
and visitor response. Journal of Applied
Psychology 64, 6 (1979), 648.
DOI:http://dx.doi.org/10.1037/00219010.64.6.648
Yi-Sheng Chan, Hsin-Ju Liang, and Yuan-Hsiang
Lin. 2014. Using wireless measuring devices and
Tablet PC to improve the efficiency of vital signs
data collection in hospital. Bioelectronics and
Bioinformatics (ISBB), IEEE International
Symposium on. IEEE, 2014.
Janet Reizenstein Carpman. 1982. From hospital
research to hospital design : The Patient and
Visitor Participation Project, University of
Michigan Replacement Hospital Project
Janet Reizenstein Carpman. 1983. Influencing
design decisions: an analysis of the impact of the

[13]

[14]

[15]

[16]

[17]

[18]

[19]
[20]

18

patient and visitor participation project on the
university of michigan replacement hospital
program, University of MICHIGAN.
J. R. Carpman, M. A. Grant, and D. A. Simmons.
Overnight accommodations for visitors and
outpatients: a nationwide study. Health care
strategic management 2,6 (1984), 9-14.
Elizabeth Churchill, Andreas Girgensohn, Les
Nelson, and Alison Lee. 2004. Blending digital
and physical spaces for ubiquitous community
participation. Commun. ACM 47, 2 (February
2004), 38-44.
DOI=http://dx.doi.org/10.1145/966389.966413
Jane Coad and Nigel Coad. 2008. Children and
young people’s preference of thematic design and
colour for their hospital environment. J. Child
Heal. Care 12, 1 (2008), 33–48.
DOI:https://doi.org/10.1177/1367493507085617
Gary W. Evans, G. Johansson, and S. Carrere.
Psychosocial factors and the physical environment:
Inter-relations in the workplace. International
review of industrial and organizational
psychology 9 (1994), 1-1.
Gary W. Evans and Stephen J. Lepore. 1992.
Conceptual and analytic issues in crowding
research. Journal of Environmental Psychology 12,
2 (1992), 163–173.
DOI:http://dx.doi.org/10.1016/s02724944(05)80068-4
Patrick Tobias Fischer and Eva Hornecker. 2012.
Urban HCI: spatial aspects in the design of shared
encounters for media facades. Proc. 2012 ACM
Annu. Conf. Hum. Factors Comput. Syst. CHI ’12 (2012), 307.
DOI:https://doi.org/10.1145/2207676.2207719
Great Ormond Street Hospital for Children NHS
Foundation Trust. 2017. What we do Retrieved
from http://www.gosh.nhs.uk/about-us/who-weare
Wil Gesler, Morag Bell, Sarah Curtis, Phil
Hubbard, and Susan Francis. 2004. Therapy by
design: evaluating the UK hospital building
program. Health & Place 10, 2 (2004), 117–128.
DOI:http://dx.doi.org/10.1016/s13538292(03)00052-2
Connie Golsteijn, Sarah Gallacher, Lisa Koeman,
Lorna Wall, Sami Andberg, Yvonne Rogers, and
Licia Capra. 2015. VoxBox : a Tangible Machine
that Gathers Opinions from the Public at Events.
Proc. 9th Int. Conf. Tangible, Embed. Embodied
Interact. - TEI ’15 (2015), 201–208.
DOI:https://doi.org/10.1145/2677199.2680588
Lorraine G. Hiatt. 1980. The color and use of
color in environments for older people. Nursing
homes 30,3 (1980), 18-22.
Charles J. Holahan and Susan Saegert. 1973.
Behavioral and attitudinal effects of large-scale

[21]

[22]

[23]

[24]
[25]
[26]
[27]

[28]

[29]

[30]

[31]

variation in the physical environment of
psychiatric wards. Journal of Abnormal
Psychology 82, 3 (1973), 454–462.
DOI:http://dx.doi.org/10.1037/h0035391
Elaine M. Huang, Anna Koster, and Jan Borchers.
2008. Overcoming Assumptions and Uncovering
Practices: When Does the Public Really Look at
Public Displays? Lecture Notes in Computer
Science Pervasive Computing (2008), 228–243.
DOI:http://dx.doi.org/10.1007/978-3-540-795766_14
B. Ingham and C. Spencer. Do comfortable chairs
and soft lights in the waiting area really help
reduce anxiety and improve the practice's image?.
Health psychology update (1997), 17-20.
Nassim Jafarinaimi, Jodi Forlizzi, Amy Hurst, and
John Zimmerman. 2005. Breakaway. CHI ’05 Ext.
Abstr. Hum. factors Comput. Syst. - CHI ’05
(2005), 1945.
DOI:https://doi.org/10.1145/1056808.1057063
Fiona Jones, Jim Bright, and Angela Clow. 2003.
Stress: myth, theory and research. Prentice,
Harlow Hall. 88-89.
Howard B. Kaplan. 1984. Psychosocial stress:
trends in theory and research. Academic P, New
York.159.
Rachel Kaplan and Stephen Kaplan. 1989. The
experience of nature: a psychological perspective.
Cambridge University Press, Cambridge.
Donna Koller and Ran D. Goldman. 2012.
Distraction Techniques for Children Undergoing
Procedures: A Critical Review of Pediatric
Research. J. Pediatr. Nurs. 27, 6 (2012), 652–681.
DOI:https://doi.org/10.1016/j.pedn.2011.08.001
John I. Lacey and Beatrice C. Lacey. 1970. Some
Autonomic-Central Nervous System
Interrelationships. Physiological Correlates of
Emotion (1970), 205–227.
DOI:http://dx.doi.org/10.1016/b978-0-12-1028503.50016-5
Phil Leather, Diane Beale, Angeli Santos, Janine
Watts, and Laura Lee. 2003. Outcomes of
environmental appraisal of different hospital
waiting areas. Environment and Behavior 35, 6
(2003), 842–869.
DOI:https://doi.org/10.1177/0013916503254777
Phil Leather, Mike Pyrgas, Di Beale, and Claire
Lawrence. 1998. Windows in theworkplace:
Sunlight, view, and occupational stress.
Environment and Behavior 30, 6 (1998), 739–762.
DOI:http://dx.doi.org/10.1177/001391659803000
601
Howard Leventhal, David R. Nerenz, and Elaine
Leventhal. Feelings of threat and private views of
illness: Factors in dehumanization in the medical
care system. Advances in environmental
psychology 4 (1982), 85-114.

[32] Daniel Michelis and Jörg Müller. 2011. The
Audience Funnel: Observations of Gesture Based
Interaction With Multiple Large Displays in a
City Center. Intl. Journal of Human–Computer
Interaction 27, 6 (2011), 562–579.
DOI:https://doi.org/10.1080/10447318.2011.5552
99
[33] Richard L. Miller, and Earl S. Swensson. 2002.
Hospital and healthcare facility design. WW
Norton & Company.
[34] Rosalyn Moran, Robert Anderson, and Pascal
Paoli. 1990. Building for people in hospitals:
workers and consumers. Office for Official
Publications of the European Communities,
Dublin.
[35] Jörg Müller, Robert Walter, Gilles Bailly, Michael
Nischt, and Florian Alt. 2012. Looking glass: a
field study on noticing interactivity of a shop
window. Proceedings of the SIGCHI Conference
on Human Factors in Computing Systems. (2012),
297–306.
DOI:https://doi.org/10.1145/2207676.2207718
[36] Nemours. 2017. Hospital & Local Amenities.
Retrieved from
https://www.nemours.org/locations/nemoursdupont/amenities.html
[37] Debajyoti Pati. 2010. Positive Distractions.
Healthcare Design 10, 3 (Mar 2010): 28-32, 34.
Retrieved from
https://search.proquest.com/docview/197461271?
accountid=14511
[38] Debajyoti Pati and Upali Nanda. 2011. Influence
of Positive Distractions on Children in Two Clinic
Waiting Areas. HERD: Health Environments
Research & Design Journal 4, 3 (2011), 124–140.
DOI:http://dx.doi.org/10.1177/193758671100400
310
[39] Peter Peltonen, Esko Kurvinen, Antti Salovaara,
Giulio Jacucci, Tommi Ilmonen, John Evans,
Antti Oulasvirta, and Petri Saarikko. 2008. It’s
Mine, Don’t Touch!: interactions at a large multitouch display in a city centre. Proceedings of the
SIGCHI Conference on Human Factors in
Computing Systems. (CHI ’08) (2008), 1285–1294.
DOI:https://doi.org/10.1145/1357054.1357255
[40] Xiaobo Quan, Anjali Joseph, Upali Nanda,
Olgamari Moyano-Smith, Shireen Kanakri,
Catherine Ancheta, and Eric A. Loveless. 2016.
Improving Pediatric Radiography Patient Stress,
Mood, and Parental Satisfaction Through Positive
Environmental Distractions: A Randomized
Control Trial. Journal of pediatric nursing 31, 1
(2016), e11–e22.
DOI:https://doi.org/10.1016/j.pedn.2015.08.004
[41] Martin E.P. Seligman. 1975. Helplessness: on
depression, development, and death. W.H.
Freeman, San Francisco.
19

[42] Sally Ann Shumaker and Janet E.
Reizenstein.1982. Environmental factors affecting
inpatient stress in acute care hospitals.
Environmental stress. Cambridge University Press,
179-223. Retrieved from https://goo.gl/ixM4Y9
[43] Tobias Skog, Sara Ljungblad, and Lars Erik
Holmquist. 2003. Between aesthetics and utility:
Designing ambient information visualizations.
Proceeding - IEEE Symposium Information
visualizations INFO VIS 2003, (2003), 233–240.
DOI:https://doi.org/10.1109/INFVIS.2003.124903
1
[44] Roger S. Ulrich, Robert F. Simons, Barbara D.
Losito, Evelyn Fiorito, Mark A. Miles, and
Michael Zelson. 1991. Stress recovery during
exposure to natural and urban environments.
Journal of Environmental Psychology 11, 3
(1991), 201–230.
DOI:http://dx.doi.org/10.1016/s02724944(05)80184-7
[45] Stephen Verderber. 2010. Innovations in Hospital
Architecture. Routledge.
[46] Stephen Verderber and Ben J. Refuerzo. 2003.
Innovations in HOSPICE ARCHITECTURE.
Taylor & Francis.
[47] Vital Arts Barts Health NHS Trust. 2017.
COTTRELL AND VERMEULEN AND MORAG
MYERSCOUGH. Retrieved from
http://www.vitalarts.org.uk/commissions/cottrelland-vermeulen-and-morag-myerscough/
[48] Daniel Vogel and Ravin Balakrishnan. 2004.
Interactive Public Ambient Displays:
Transitioning from Implicit to Explicit, Public to
Personal, Interaction with Multiple Users. User
interface software and technology ’04 6, 2 (2004),
137–146.
DOI:https://doi.org/10.1145/1029632.1029656
[49] Gary A. Wheeler. 2010. Self-serve patient checkin and preventive services kiosk. U.S. Patent No.
7,761,463. 20 Jul. 2010.
[50] Craig Zimring, Janet Reizenstein Carpman, and
William Michelson. 1987. Design for special
populations: mentally retarded persons, children,
hospital visitors. Willy, New York.

20

Age

Gender

Arrive time
11:57

12:04

Activity
checking phone while sitting
a baby who was in the pond approached near her
having small interaction with baby and baby's mom
Someone came and took her.
Two has small talk, one left one minute later
later some other person came and took her some where
Father took him to the pond and showed how to interacting with it.
But the kid lost interest soon, so they left. Left without resistance.

APPENDIX1: transcribed observation data
Seat
g

b

Composition
F(1)

F(2 1)

Number
1

2 1

property
Adult

Adult
f

No.
1

2
Parents
Son

12:08

3

boy

Family

2.5

3

12:00

Some guy came out for her, and they went out together
the boy was sitting and stepping while his grad father was looking at
some brochure in front of PAL. And they went to outpatient area.
Don't care about fish, just talk to each other

Just sitting around the pond
2 kids stepping while sitting
Mother brought her daughter sitting in a wheelchair.
Sitting facing outside direction, they don't care about the pond, just
talk to each other
came by to step while going out

12:23

12:08

h

boy
boy
girl

b

4
7
5

3
2

12:15

girl
came by to step while going out

12:17
12:17

8
12:23

the guy with suit case was sitting as watching his phone or people.

boy
boy
12:23

5
7

came by to step while going out

came by to step while going out

12:35

came by to step while going out

after one minute wife and a kid came, then went into the hospital
stayed a little bit and went out of the hospital.

12:39

Sitting and watching kids around the pond

02:11
02:12

02:10

02:06

02:04

12:37
12:38

12:33

boy
boy
boy

girl
boy

boy

girl

girl

4
6
4

2
3.5

2

2
3

boy

girl

b
g
f

b

a
b

e

a, g

7

6

Family
Family

2

4
5

Family

Mom
Sons(2)
Mom
Daughter

6
1
2
2

Adult
Family
Family

7
8
9

Mom
Daughter
F(1)
Grandfather
Grandson
Mom
Daughter
Boys
M(1)

2
1

Kids
Adult
Boys

10
11
2
2

Kids
Family

Grandparents
Grandson
M(2)

Mom
Son
M(1)
Father
Stroller
Mom
Daughter
F(1)

12
13
1
2
2

Adult
Family
Family

14
15
16
1
3

Adult
Family

17
18
2

1
4

Adult

Adult
Family

19

20
21

F(1)
Parents
Kids(2)

Kid is sitting in front of the pond 30s, and then he rushed to the X
banner near outpatient place. They left.
Two guys who seem to work in GOSH
Standing in front of the pond for a while
the first guy tried to step fishes carefully, but the other guy was only
looking at it. But when the first guy turned around to go, second
guy secretly tried to step on his back. When the first guy looked
back and fount out what he was doing, he smiled bashfully.
Staying short time
Parents are sitting in different side. Kids are stepping several time
and playing with sofa switching two activity several times.
After hanging around with [22]kid, mother took them to the toilet.
Father was sitting waiting them. After mother and kids came back
they went to the outpatient place.

Meeting point

12:12

12:08

15m

4m

4m

• stepping while sitting by kids

• encourage child to interact with the
pond

left time
12:04

Parents brought their child for
letting the kid enjoy it

12:10

• kids no interests in the pond

Duration Uniqueness
7m
• Interaction with other group
• Watching the kids hanging around the
pond

Not clear

5m

12:21
12:20

17m

4m
3m

• stepping while passing by

• interested in brochure
• stepping while sitting by kids
• kids has no interests in the pond

• stepping while passing by

12:15

meeting point
Not clear

12:40
to interact when passing by

13m

• Watching the people coming in
entrance
• stepping while passing by

Not clear
to interact when passing by

Not clear

02:06

02:10

30s

30s

6m

1m
1m

Not clear

02:10

2m
14m

12:38
12:39

• stepping while passing by
Waiting for other's business
Not clear

Not clear

02:13
02:26

to interact when passing by

Not clear
Staying for a while before going to
the outpatient

• playing with sofa stool
• Interaction with other group

• Watching the kids hanging around the
pond
• kids has no interests in the pond
• Trying to look for other toys
• trying the pond by adult
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Came from pharmacy waiting area.
Seems came here after seeing other kids[21] hanging out.
Stepping and watching other kids[21] hanging out.
However, [22]boy was stepping so aggressively, [21]girl couldn't
approach. After [21]kids went to toilet, he came back to pharmacy
place.
He was just sitting for a while looking people. And then he moved to
'B' section to lean over back of the seat. (As pond's sofa has no
back)
Sitting and looking around
3:40 other female adult arrived and sit next to her, and talking to
each other. After looking the map sign and talking they left.
While 6y girl was sitting and stepping, 3y girl was more actively
jumping. Their father called them and left.
She calmly stepped. After two minutes she lost interests and just sit
on the seat.
Later at 2:55 she came back and stepped for 1 minutes before
going back home with medicine. She seems that initially came here
while her mother was waiting in pharmacy
They came from section B to try the pond
Mother is sitting section B and watching them.
After 3~4 minutes they stop interacting and laying down on the seat
and observing people. After 2:51 they still hanging around in the
foyer place, showing interests in 'donation box'.
Playing with the sofa stool and then with the pond. Mother came to
take her and left.
They didn't look at the pond. Sitting facing the entrance watching
people. After 2 minutes, father came and then left a little bit later.
Looking at some brochure and left soon.
Looking at a child[26] stepping in the pond.
came from section B. After stepping 1 minute, started to hanging
around with sofa stool. Then, came back to the pond. Mother who
was sitting section B came to near her and watching her playing
there. She was crawling on the pond for a while and started to hang
out with all object around her. Wheelchair, charity box etc. and
then finally hugged mom and stayed in mother's arm.
Later grand mother came, and stayed 10 more minutes taking to
each other and showing the kid's new clothes grandmother
brought. and left together.
Father and grandparents tried to make her step showing how to
interact with it. But her reaction is different from other kids. They
tried several time but she doesn't show any interests, so they left.
They wonder around the pond trying to find the pharmacy .
[32]mother approached them and told them where it is. The boy
wanted to try pond but mother dragged him forcibly.
Sitting and looking people
While mom is sitting, the boy stepped and had an interaction with
the [32] girl. After father came, they left.
stepping while passing by
Just sitting and talking to watching other
passing by and stepped once
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at first the boy was just sitting and watching the pond. Then,
mother told him about fish and made him jump. Once he started to
step, he actively jumped around about two minutes.
With no interaction, just sitting facing the pond. After mom came
they left.
While they are trying to going out, the girl stopped them by
engaging the pond. But they soon went out
the girl stepped whey passing by the pond, and then when into the
outpatient area.
at first she stepped while passing by, then the girl was
disappeared(3:41). But at 3:44 she came back with mom. [32] girl
approached to her and interacted with her showing her new clothes
her grandmother brought to her. [44] girl had fun in the pond
crawling. and then she left the pond for a while and then come back
with dad.
later(4:11) came back and interacted with a baby[47]
When [47]'s mother took her child to the pharmacy place, [44] girl
tried to follow them.
Stepped around in the pond
stepped when passing by
Two adults talked to each other sitting facing the pond side. And
looking the baby crawling there.
Later they started to feed the baby food, and older brother played
around wider area seeking possible toy.
(4:11) the baby and brother had some interaction with the girl[44]
who came back after again, and played together. later [47]'s mother
took her child to the pharmacy place. They seemed to spend some
time in the pond area before going to the pharmacy place.
stepped when passing by
Sitting facing the pond and talking to each other. Later one woman
came and started to talk with them.
A boy went to the charity box and [47]'s old brother followed him
and watch that he is putting money there.
Later the family went to outpatient area.
sitting facing the pond and looking at her phone.
She wander around the pond area doing nothing for a while then
went out.
Playing with the pond while mom was talking to the reception.
When a little boy crawled on the pond father make him stand
forcedly. The sole parent stopped their kid crawling. After she's
done with it, they left.
Being engaged a little bit when passing by. Baby couldn't recognise
the pond. Find the sofa tool and hit it several time.
stepped when passing by
Sitting a little bit the edge of seats and went off to ask something to
the reception
stepped when passing by
Sitting looking outside 1 minute and went into toilet side.
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5
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01:05
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sitting and tried to fix her shoes. After being done it, checking
something using phone (and asked people about Wi-Fi password)
and went inside of hospital.
rushing into the pond area alone at first, and mother came after
him. He stepped the pond twice and climbed up the sofa, but
mother hold him and dragged to other area.
Sitting and checking computer, changing shoes.
[57] female asked her about Wi-Fi password. After changing the
shoes she went into the hospital.
She came back at 1:00 and asked [57] about Wi-Fi again. After that
some staff came and took her
sitting facing the entrance and looking at his phone
when the girl passed ponds held by father, she said 'fish! Fish!'
pointing the pond
Sitting and looking for her phone at first.
And then she started to read some document underlining with a
pen.
She went to toilet for a while, and after she came back she sat
facing PAL, because the people newly came to near her seat while
she was away. But soon she change direction to opposite side so
that she can face the pond. and then she kept reading documents.
After 1 hour some staff came and looking for "is there any one here
for pain education section?" and she followed the staff.
While mother sitting section B, approaching to the pond by
themselves, tried to step fish 30 seconds and came back to mother.
After that came back to the pond four times.
Watching his phone and sitting
one woman give him a envelope, and he went out.
A grandmother who was going out with grandfather and a little girl
carefully stepped fish one time.
After passing buy the pond she looked back and checked the fish
and the pond
the girl keep stepping very activity in standing posture. At 1:20 she
came to mom stopping hanging out (after played with it about 9
minutes). While sitting she step with her feet sometimes. After
father coming the family went inside of the hospital. Before she left
she stepped the pond for the last time.
stepped when passing by
stepped when passing by
Father brought his child there, and make him try to interact the
pond while he is calling.
While mother watching her phone, the boy stepped several time.
When she is done with the phone she took him and went outside.
Just sitting for a while and after someone came she went out
together
Before going to outpatient stepped when passing by
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Mom came after her from somewhere and took her.
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The girl having knee support braces tried to step fish really
carefully. She stepped along with the other girl[74] for 2 minutes.
After that girl[74] left, she tried to use her jump methods which is
powerful and distant jump.
Since 1:40 (after 8 minutes), she lost interest in the pond and sat
on the seat and ate something her mother gave. Mother held the
girl in her arms.
Later, she passed this area again, and she stepped several time.
The boy was sitting facing the pond and looking the girl[75]
stepping. And then he secretly stepped it alone while his parents
talked to staff near reception. When his patient were done with it,
they took him and left.
Looking for phone
Sitting on the seat and took out medicine from her bag.
She left after taking a pill.
Boy was trying to step and mother was looking.
Later father came and left.
sitting facing the pond and talked to each other.
After someone came and took them.
Mother brought the kid in the stroller to the pond, and made him to
step it. But after trying two times, he laid down on the seat and
didn't show interests anymore. Mother made him stand up and try
the pond one more time. And then they left with him sitting on the
stroller.
When one of women[80] went to toilet she cane and accidently
took her seat. She sat there facing the pond. When the woman[80]
came back, her friend[80] made space for her. Even if the seat was
quite tight and they had to seat without any space with stranger,
they didn't move other seat.
stepped when passing by
Stepped for a while, but 3minutes later (2:01) he lost interests.
Then he sat and ate something.
When he passing by the pond while sitting in wheelchair, he tried to
do interaction by stretching his leg.
Father encouraged him to step, so he stepped two times but then
he was intrigued to other boy[84] eating snacks and kept staring
him.
*After when other children[87] came, he started to actively hang
out with them (refer to [87]). When the oldest girl[87] found the
new jump methods (which is rushing from distant place and jump as
far as they can,) he tried to follow them and try same style jump.
After the family[87] moved to TV place near pharmacy, he kept
looking at their side from the pond area.
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at first the boy was sitting in stroller and two older sisters actively
stepped. Then, the boy[86] sitting on the seat stood up and jumped
with the girl together. After looking it, the younger brother also
joined them.
The oldest girl developed new jump way that s rushing from
distant place(near the )ship and jump into pond as far as they can.
When she tried this every children including [86] started to copy
that.
The family move to the TV place near pharmacy place later, but
kids still constantly came back to the pond to interact. And Father
kept coming back to take them.
The youngest boy also tried to go into PAL area several time
because he found toys there.
Sitting facing outside and watching people
stepped when passing by
with feet and hand, two times each
Father went off somewhere for a while and came back with mom.
They were sitting together facing the entrance and looking at
outside.
While older brother and grandfather were sitting, younger brother
tried to step several time. Soon after Father came they moved to
the pharmacy area.
At 02:41 stepped when passing by
then came back at 2:57. stepped very carefully.
The other boy [93] also tried to step carefully copying him. Then,
mother took the kids to the kiosk and made them try it.
At first the father came, and at 2:46 mother and children came to
him. The kids started crawling and tapping the fish with their hands.
After [94]'s boy coming back, they started to play together crawling
on the pond.
When mother and sister left and the boy started to cry.
Then, father made him have interests in pond and he started
playing with the pond again. Father picked up the phone at 3:10
and they left soon.
When this boy arrived at 2:45, there was no children in the pond.
([93]'s father was sitting there, but children hadn't come yet.) The
boy stepped 2 times and went to kiosk and charity box. When he
saw other children[93] started playing there, he came back to
pond.
When [93]'s boy started to crawl in the pond, the boy[94] who
used to step only suddenly laid down on the pond and copied the
other boy[93] as if he is swimming.
When [93]'s mother and girl left and the boy started to cry, he
stopped hang out, leaned over the sofa and stared at him crying.
Soon mother who has gone somewhere came back, and went out
together.
She saw the boy[93] hanging around the pond, and step the pond
with her feet while she was sitting. And showed a little smile to the
boy[93]. And then calling with someone
When passing by the pond, the girl was crying. Mom and grand
parents tried to move her intention to the pond by showing
stepping there. But it didn't work at all so they moved on.
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Father holding his baby in his arm was looking outside, and
watching his phone.
At first the boy couldn't notice the fish so mother help him notice
fish. He stepped several time and crawled there. But after 3 minutes
he lost interest in the pond and moved to charity box.
The boy putting a bandage on his whole body tried to stepped the
pond. Mother was watching him. He tried several time very
carefully.
the girl who was held in fathers arm pointed the pond and shouted
when they passed by the pond. "Fish, Fish!"
The kid in wheelchair passed by the pond and tapped fish with his
hand.
The kid in wheelchair drove it into the pond and saw how the fish
react his movement.
They put the stroller inside of the pond. Mother was sitting there
and father went somewhere. Because of the stroller was in the
middle of pond, other kids couldn't use the pond fully. They stayed
there 20 minutes and went off at 3:46
When they came into the hospital, older brother rushed to the
pond. The kid seemed to know about the pond already.
Sitting there one minutes and went to outpatient area follow
someone
stepped two times when passing by
While passing by he stepped several times. Parents were looking at
it and waiting for him.
The Kid had no interaction with the pond. She was blowing bubbles.
Later father came and talk to mother organising their belongings.
While rushing to the entrance with the fastest speed, stepped in the
pond a little bit and went out.
Sitting on the edge of the seat and looking at pond. She stepped
two times secretly sitting on the seat.
5 minutes after she moved to the seat where she can see the pond
better.
they had been sitting in section B. When they went out the boy
liltingly stepped the pond two times.
came by to step when going out
sitting for a while looking at outside.
After father is done with reception, he left.
sitting facing outside, reading brochure and talking to each other.
Father came and get them, so they moved to inside of hospital.
stepped when passed by
stepped 4 times when passed by the pond
stepped 2~3 times when passed by the pond
She put stroller inside of the pond. And then mother looked at
outside watching people come and go.
The baby dazzled because of the light of pond so mother moved
stroller to outside of the pond. And then she has a interaction with
the baby with eye contacting.
Older brother stepped once and passed pretending not to have
much interests in it. Younger brother laughing and stepped several
time very actively.
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Not clear

03:07

3m

7m

6m

03:16

03:20

Not clear

Not clear

the kid found it when passing by

• Trying to look for other toys
• crawling in the pond
• encourage child to interact with the
pond

• tapping while passing by

• kids has no interests in the pond

• stepping while passing by

• Putting the stroller inside of the pond

to interact when passing by

21m

1m

• try interaction with wheelchair

03:46

03:30

to interact when passing by
Not clear

to interact when passing by
Not clear

• stepping while passing by

• Secret attempt

• stepping while passing by

• kids has no interests in the pond

to interact when passing by

8m

13m

• stepping while passing by

03:40

03:55

to interact when passing by
Not clear
to interact when passing by
Not clear

1m

• stepping while passing by

13:12

5m

• stepping while passing by

• stepping while passing by
• stepping while passing by
• stepping while passing by
• Putting the stroller inside of the pond

to interact when passing by

Waiting for other's business

13:20

22m

• stepping while passing by

Waiting for other's business

01:41

to interact when passing by

to interact when passing by
to interact when passing by
to interact when passing by
Not clear

to interact when passing by
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M(1)

1

Father
Daughter

1

Kid

2

Adult

121

Family

120
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1
1
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F(1)

Kid
Kid
Family

1

123
124
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Adult

Kid
Kid
Mother
Daughter
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12

girl

girl

01:30

01:29

01:26

b

13

01:40
01:41
01:43

b

b

boy
girl
girl

01:50

01:44

7
11
10

g

?

2

?

Family

02:03

g
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b

01:58

2

F(1)

girl

Family

1

2

128

Adult

Mother
Stroller
Mother
Stroller

129

02:03

02:15

02:15
02:15

02:12

02:11

02:10

02:05

g
b

M(1)
F(1)

1
1

Kids(2)

Adult
Adult

2

130
131

Kids

girl
girl

132

2.5
9

f

boy
boy

girl

M(1)

16
8

9

1

Teenager
Kid
b

Kid

Adult

1
1
M(1)

1

134

Kid
Kid
1

Kid

135
136
Adult

133

137

Sitting there looking phone and people
When his wife came, they left together
Looking the entrance while sitting facing outside.
She seemed to wait her mother. When her mother came back from
toilet they went out together
The girl sitting on the seat facing outside and talked to father who
are in a wheelchair. A volunteer kept helping them coming and
going PAL. They went outside at 1:46
stepped one time when passed by
stepped three time when passed by
The girl in a wheelchair and mother. When they passed by the
pond, the girl looked at fish, and mother saw it. So she put the
wheelchair in the pond and started to show her how to interact
with it by stepping. She stepped around 1minute and they went off.
Came while the mother and daughter[125] there. Sitting and
looking them having a interaction for a while and then watching her
phone.
Later ask something to reception and went in to the hospital.
Put the stroller inside of the pond. And started to eat something.
After finish it, she left.
while they passing by the pond, mother showed the pond to the kid
and told her "look at, there is fish." after the kid stared a little bit
they moved. When they left the girl said to fish "bye, bye"
She was sitting alone at first looking facing entrance. After 2
minutes someone came and took her inside. When they moved, the
man who came for her pointed out the pond and they had a little
conversation about it.
he called someone and waited a little bit. Staff came down and took
her lunch. He was from deliveroo
Sitting facing outside and looked at outside a little bit. And turn
around her body while sitting on that seat, and looked at the pond a
little bit. Then started to talking on a phone.
younger girl saw it at first and call her sister. Older sister stepped,
but younger girl was only looking from outside of the pond and
can't try it. She was afraid of it. Older sister pushed her into the
pond, she was terrified and ran away from it. but when they left she
kept turning around and looked at it.
At first a little bit carefully tried and jumped powerfully several
time.
an old man. Sitting inside of pond and looking around. Mainly
watching people. Young man came back from toilet and they went
outside.
stepped one time when passed by
He saw the teenager[135] stepping behind him, and stepped several
time following him. And then he went into the outpatient.
Old man sat there (facing outside) only a few second. And he saw
somebody form the entrance. And he went off
X
X

X
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O
O

X

X

X

X
X
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O
X
O
O
X

Not clear

Waiting for other's business

Waiting for other's business

01:46

01:31

01:28

16m

3m

2m

3m

1m

01:47

3m

01:44

Not clear

01:53

to interact when passing by
to interact when passing by
to interact when passing by

Need some seat to do something

Meeting point

Meeting point

02:20

02:08

02:05

15m

5m

2m

to interact when passing by

Not clear

• stepping while passing by
• stepping while passing by
• parent shows how to interact with
pond on behalf of the child in a
wheelchair.

• parent shows the pond to kid and let
the kid recognise it.

• introducing the pond to others by
workers

• stepping while passing by

• stepping while passing by
• stepping while passing by
• copy others

to interact when passing by

2m

20s

• stepping while passing by

02:14

02:15

to interact when passing by
Waiting for other's business

to interact when passing by
to interact when passing by
Meeting point

F(1)

12:04

Not clear
(not pharmacy)

Reason of staying

12:06

left time

N/A

1m

2m

• Newspaper
• went off somewhere and
come back

• spending some time with
phone (by adult)

duration waiting timeUniqueness

Seemed that she is a staff here. Looking for and went off soon

N/A

12m+
49m

1h27

12:06

N/A

Not clear
(not pharmacy)

02:15

Sitting and looking at people and soon went off

Not clear
(not pharmacy)

1h 54m

2h5m

N/A

• not waiting in front of
pharmacy

• spending some time
with phone
• Sitting listlessly
• getting positive effect from
chorus

• spending some time with
phone (by adult)
• went off somewhere and
come back
• Sitting listlessly

• Arrived separately to

02:17

02:46

1h6m

Father arrived at first and hand over prescription to pharmacy.

Pharmacy

Not clear

Patient transport

Pharmacy

Not clear

Mother/children arrived 2 minutes later. Younger brother whined stuck in
a stroller, then older brother set him free and took him to the pond. 1
minute later they come back.
They moved to the seat in front of TV. For those kids the sofa itself is
playground. They were watching TV, eating something and talking to each
other. Some staff came and took them somewhere. (12:35)
(1:28) Later, father came back alone and looking at the screen. Kept
watching it for a while, and finally he moved to the seat where he can see
it better.
One young woman sitting in front of pharmacy.
Looked at phone and stopped, and just sat listlessly doing nothing.

Mother was holding her son and watching phone. He seems really sick
and tired. He sometimes looked at mother's phone. But still bored.
However, when the staff sang the songs in chorus, he felt interest and
tried to look at and hear them with climbing the sofa. Later someone
came to help them for patient transport and they went off.
after she hand over the prescription she went off somewhere. She got
back 2 hour later and took the medicine.

01:35

save some time
• Journey to the pond
• Sitting in front of TV
• went off somewhere and
come back

got back at 1:43.

newspaper.
Later someone got him and he dissapeared(1:05) for a while. but later he

An old man was sitting in front of pharmacy. At first he was watching his
phone, then he went to the entrance and got news paper. For a while he
read news paper. And then he started to play crossword on the

No. Composition Arrive time Activity
1
12:05

12:41

12:29

12:28

12:23

12:10

M(2)

F(1)

Mother
Son(3y)

F(1)

Parents
Sons(2y, 8y)

M(1)

2

3

4

5

6

7

8

9

10

11

12

Mother
Son(11y)

M(1)

Parents
Son(14y)

Staff chorus

parents
Sons(14y,2y)

Mother
Daughter(4y)

12:44

12:47

12:56

01:15

01:08

01:25

They hand over the prescription. then they went somewhere at 12:50 and
they came back at 1:25. they were sitting there eating sandwiches, snacks
and looking around.
Mother give him a phone, and he started to paly game.
The boy seemed really bored. also laying down on the sofa and looking
at phone with bored face.
Mom closed her eyes and did nothing.
Finally the screen showed their medicine came out. The son went into to
pick up the medicine.(2:41) and then they came out and went back with
the medicine (2:50)
Seemed already have dropped the prescription and tried to pick up the
medicine. Keep looking at screen to tract the current process.
He repetitively went into pharmacy area and went out from it. His face
seemed really anxious.
*But when the chorus started to sing a song, his mode changed. He
started to smile watching it and even after he got the medicine, he stayed
a little bit more and started to recorded it.
Mother went into to get the medicine, and father and son wait for her

They left after the song ended.

sitting.
*When the chorus started, they didn't have much interests at first, but
later they start to enjoy it. the change of facial expression was observed.

When they appeared many staffs came and sat near them. Seemed there
were more staffs than patients or families. Many people started to take a
video when they sang a song. At first the patients near pharmacy area
seemed that they don't have big interests in it. but when they kept
singing, they showed some interests. they stopped talking and watching
it, moved from other area to listen it. One 3 years old child enjoyed the
music a lot with jumping in place.

They seemed to come here to pick the medicine. They was waiting in
front of the screen. The young kids was sitting in the wheelchair. All
parents seemed a little bit tired and anxious.
*When the chorus started they didn't have interests at all. But after
sometime, mother move the wheelchair to the place which they can see
the chorus better. After the song ended they went off.
The kid is in stroller and mother sat next to it. She didn't do any special
activity.

Pharmacy

Pharmacy

02:50

01:17

2h6m

Not clear

Not clear

2h6m

30m

29m

18m

01:25

Not clear

2h 5m

Pharmacy

01:24

2h 5m

20m

Pharmacy

03:30

01:24

Pharmacy

• went off somewhere and
come back
• bored child
• spending some time with
phone (by kid)

• Chorus effect

• Chorus effect

• Chorus effect

13

Father
Son(11y)
01:30

01:41

01:46

Mother
Son(12y)

Father
Son(11y)
01:56

14

15
Mother
Stroller

18 Grandparents

02:25

02:25

02:09

16
F(2)
boys(3y, 7y,

Mother
Sons(5y, 6y)

17

19

02:42

16y)

20

Mother
Grand
mother
Stroller

Father looking at phone, and there is nothing to do for the boy.
Sometimes the kid glanced at father's phone. He got extremely bored, so
started to play with a bottle hitting the sofa. And then he put his body
between two sofa.
Not like (8) or (13), he didn't have anything to hang out. So seemed
really bored. but they got sign from the screen and mother went in to
pharmacy (2:16). They got the medicine and went back at 2:24.
Mother looking at phone. Boy sat on the seat doing nothing at first and
then he started to listen music and play game.
The boy seemed extremely bored. He laid down on the sofa looking at
phone. Mother fell asleep sitting up. He also stopped to play phone and
fell asleep lying face down.
(2:50) Finally screen showed their medicine is ready. They left with the
medicine(2:59)
Staying the waiting place for a while talking to each other. And left soon
Mother kept looking at her phone holding her baby in her arms. She fed
a baby. She was a little bit listless.
Sitting in front of TV and watching TV. They giggled looking at TV. Big
brother cared other brothers.
Sitting looking around and went off at 2:33
then came back at 2:44.
Talking to each other, looking at phone.
Went into the hospital at 2:57
6y boy went to the pond. 5y boy ran away from mother and mother
captured him. 6y came back soon and they started to hang around on the
sofa. They went into the pharmacy st 2:29 and came out with the
medicine at 2:36
Sitting and changing baby's clothes
and left 2:50

Not clear
(not pharmacy)

Pharmacy

Pharmacy

01:47

02:59

02:24

N/A

Not clear

Not clear

14m

1m

1h18m

54m

42m

N/A

Not clear

02:10

02:51

Not clear
(not pharmacy)
Pharmacy

11m

8m
+13m

Not clear

8m

N/A

02:36

N/A

02:57

Pharmacy

02:50

Not clear
(not pharmacy)

Not clear
(not pharmacy)

• spending some time with
phone (by adult)
• bored child

• spending some time with
phone (by adult)
• spending some time with
phone (by kid)
• bored child

• Sitting in front of TV

• Journey to the pond
• Playing with sofa

APPENDIX2: Quantitative analysis of the observation data

