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The BESiDE team have interviewed staff and visitors and engaged with the residents to find out what they 
believe to be important for their health and wellbeing.  We have observed activity and interactions and used 
wearable devices to trace resident’s movement to build evidence of the ways the built environment has an 
effect on wellbeing

This pack includes brief summaries of some areas of key findings and methods developed by the BESiDE 
project. More information on these and other areas of our research is available online at www.beside.ac.uk
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How does building design 

affect care home life?

BESiDE Observing Everyday Life in Care Homes Study
What we did

What we found

Five Characteristics of Supportive Care Home Buildings

Two architectural researchers from the BESiDE team spent many months observing care homes in use.  
These observations were notated and submitted to a rigorous process of analysis.  Using the ‘five ways to 
wellbeing’ as a guide, we observed activities which have the potential to improve resident’s wellbeing.  We 
studied the interactions with the buildings that set the context for these activities.

Legible - easy to understand
How easy a building is to understand helps residents locate themselves, and understand appropriate activity 
within a particular space.  Useful cues such as landmarks and signage can help them to move through, 
identify, and remember hallways and rooms.  Temporary cues such as light levels or open doors can help 
suggest current activities and the time of the day.  When buildings give inappropriate messages this can 
confuse users.
For example: A door with a large D shaped handle sent the message it was to be pulled but as it was in fact 
a push door this confused someone trying to use it.  

Five Ways to Wellbeing

The five ways to wellbeing were devised by the New Economics Foundation, for more information please 
visit https://www.gov.uk/government/collections/mental-capital-and-wellbeing

Connect Be Active Take Notice Keep Learning Give

BESiDE Findings

Activities included: 
Receiving Visitors
Meals
Organised Activities
Chatting  

Activities included: 
Walking for walking’s sake
Finding, fetching, and 
carrying
Arrival for meals

Activities included: 
View Watching
Cultural Consumption
Laundry

Activities included: 
Cleaning and tidying
Laundry
Chatting

Activities included: 
Playing and Hobbies
Organised Activities

We have identified five qualities of the built environment that help enable resident activities. We believe 
these qualities deserve specific attention during the management, specification, and design of care environ-
ments.  



Interconnected - aids communication
How well connected the communal spaces of a care home are enables social interactions and makes seek-
ing help and providing support easier.   Connections can be within open plan spaces or through doors or 
windows. Careful planning of routes around a home can promote chance encounters.  Connections between 
staff areas and resident areas enable staff to engage with residents socially whilst performing routine tasks. 
For Example: A open plan room with a variety of spaces allowed for a member of staff to be on hand if 
needed whilst also completing paperwork and for a group of residents to observe and take interest in the 
activity of others.  

Aesthetic - interesting, beautiful, and pleasing
The decor of a space can affect the interaction with it.  Items of interest and a connection with outside pro-
vide focal points for attention. An interesting environment provides prompts to activity, sparks to conversa-
tion and opportunities for taking notice of our surroundings.  Appropriate styling and scale of spaces create 
atmospheres with a suitable level of homeliness.
For Example: A panoramic view provided interest and a topic of conversation for one group of visitors and 
residents; whereas, another resident was sitting comfortably in front of the fireplace watching television.  

Diverse - offers variety and choice
The variety of spaces enables  a care home to meet the many demands put on it by the busy care home 
day.   A choice of rooms facilitates options of activity or company.  A variety between different atmospheres, 
lighting, or facilities provides a choice to allow for a match to current activity, mood, or personal preference.  
Flexibility in furniture allows for adaptation to suit individual and momentary needs.  
For Example: A second smaller lounge furnished differently and with music instead of tv gave residents a 
choice in who they wanted to sit with and how they wanted to spend their time and provided the setting for a 
small family group visiting.  
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Traversable - easy to move through
How easy it is to move through a building is affected by the obstacles and aids it offers.  How wide hallways 
are and how easy doors are to use make it easier or more difficult to get around the building.  How the 
building is arranged can cause some areas to become congested.
For Example:  A corridor that is narrow at a junction resulted in congestion and problems getting past other 
people.  Nearby seats allowed people to take a rest, or get out of the way whilst waiting for someone else.  
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A week in the life  

BESiDE design ethnography observation method

Using AEIOU to structure ethnographic observations

BESiDE Methods

Ethnographic observation methods allow us to capture a narrative of everyday life in a care home. BESiDE 
researchers used a design ethnography approach to observe and capture snippets of activity in care homes 
in Scotland and England.  These were used to study human-building interactions to build an understanding 
of the affects on daily life of the built environment.

We used a structured way of recording human-building interactions. We utilised the AEIOU technique to 
enable observations to be documented under 5 mutually exclusive and collectively exhaustive elements of 
Activity, Environment, Interaction, Object, and User.   This technique originated at Doblin in the 1990s and 
was further refined by elab. It is a common heuristic in the field of Design Ethnography and we built on the 
version described by Bella and Hanington in Universal Methods of Design. A form was used with spaces 
for each of the elements as well as basics such as time and space or recording alongside a floor plan for 
annotation

Activities Goal/intent driven action(s) that indicate what users 
want to do
What is the context of the objective or intent behind 
Interaction(s)?

Environment Context description of the space (inclusive of smell, 
atmosphere, sound etc.)
What environmental factors are affecting activity?

Interaction Exchanges that happen between people, spaces, 
building elements or things.
What exchanges are happening between people, 
spaces, building elements or things. (Including 
Object and User)?

Object(s) Components of the space. The things that are 
being used and interacted with (e.g. a chair, the T.V. 
remote control, a window)

User(s) People who provide the behaviours, needs, and 
preferences to this study
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Inter-rater reliability scoring

Using Affinity Mapping to analyse ethnographic data
Based on the paradigm of Grounded Theory, our aim was to develop concepts/theories that developed 
inductively from the observation data. In order to make sense and be able to draw out concepts and theo-
ries, the data goes through a process of coding. To assist with coding we employed the method of Affinity 
Mapping.
Creating in the 1960’s by Jiro Kawakita, an anthropologist, Affinity Mapping is a process used to organise 
large amounts of data (concepts, ideas, and issues) into affinities (or groups) based on their relationships to 
one another. Adopted within design ethnography, this is a useful inductive process for making understanding 
out of relatively extensive sets of data.  
There are 4 basic elements to Affinity Mapping: Step 1 - Generate ideas – Extract Concepts; Step 2 - Shuffle 
and Display ideas; Step 3 - Sort ideas into groups; Step 4 - Create header cards – Top level descriptions of 
Concepts.
After this process of open coding, we used these group headings to form a codebook to use for a code 
analysis of all of our captured data.  This process identifies where particular issues are present within the 
data and gives us a confidence that particular theme is significant within the data set.

To check on the reliability of using these codes as a way of representing the data we carried out a series of 
inter-rater tests.  Borrowed for quantitative approaches to data coding, Inter-rater reliability is the degree of 
agreement among multiple researchers applying the same codebook to the same source material.
Two researchers identified which codes were present in a series of excerpts of the data and the inter-rater 
agreement gives a score of how much consensus, there is in these simultaneous codings.  This helped us to 
judge where there is misinterpretation possible from the code definitions and how reliable the application of 
those codes are to the data. By reiterating this process we were able to address areas of concern. 
The combination of affinity mapping with an inter-rater supported coding approach helped us produce a 
refined set of themes grounded in the data and a structured dataset in support of those themes.

http://www.beside.ac.uk/observations


BESiDE Findings

Care home buildings that residents want

Sixteen care home residents from six different care homes, participated in a study with University of Dundee 
researchers to tell them what, in their experience, contributes to a good care home environment.  These 
conversations were transcribed and subject to a thematic analysis process. A visual game with comic book 
style images was used to encourage and support conversations with residents. 

BESiDE Voice of Users of Care Homes Study
What we did

What we found

Residents value a care home that 
supports Autonomy and Social Interaction 
As the end-users, residents were more than capable of engaging in conversation about their built-envi-
ronment.  As the voice of authority, they provided us with many insights.  Two main themes that recurred 
throughout conversations were the importance of having and retaining some control over their way of life 
and the need for satisfactory relationships within the constraints of a communal lifestyle.  
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SOCIAL INTERACTIONS 
Residents described the importance relationships and interac-
tions in the context of a care home.

AUTONOMY

Residents described ways in which the environment supports 
their ability to remain actively independent, whilst retaining 
their identity and personhood.

CONNECTED TO THE OUTSIDE WORLD
Often referred to by residents as keeping in touch with the 
ʻoutside worldʼ. 

• Visits/Visitors ;  • Others; • Outings & Outside In; 
• Media, Communications, and Technology. 

PRIVACY 
Described as important for surviving communal living.

  
•  Private Visiting Space;  •  Hermit Time;  
•  Private Place in  Public Space.

IDENTITY & PERSONHOOD 
The maintenance of each individualʼs singular
personality and personhood.

•  Access , Choice, and Personal Control; •  Dignity; 
•  Being Host; •  Personalisation of Own Space.

http://www.beside.ac.uk/voice




BESiDE Findings

Seating for Residents in Care Homes

Sixteen care home residents from six different care homes, participated in a study with University of Dundee 
researchers to tell them what, in their experience, contributes to a good care home environment.  These 
conversations were transcribed and subject to a thematic analysis process. A visual game with comic book 
style images was used to encourage and support conversations with residents. Seating was depicted with 
an initial couple of images of a hard-backed dining chair and a sofa.  Then as we moved on a ‘journey’ 
through the home, seating arrangements in the lounge and dining area were portrayed on a series of cards. 

BESiDE Voice of Users of Care Homes Study
What we did

What we found

Design features identified by care home residents
‘Well as I say we do a lot of sitting around here’’ 
Sitting was described by residents as being the main activity and therefore seating was of great importance 
in a care home.  Conversations covered a wide range of requirements and desirable qualities for appropriate 
seating. Our images of seating were criticised in terms of comfort, function, and safety. Style issues were 
referred to by some residents but the majority were concerned about functionality.

Accessibility - Safety and ease of use

Accessibility was described in terms of leverage as well as ease of getting in and out of seats safely and 
independently.
“It hasn’t got any arms. It would be difficult for some people to get up from that altogether.”
Chair arms were described in detail and as a necessity for this population.  They should be at the right 
height and firm as well as comfortable, so that the support holds true when leant on. Chair arms with soft 
cushioning, that gives under pressure, were described as deceptive and dangerous especially for people 
with low mobility and vision.



Comfort -  Ergonomics and suitability for sitting

Residents described the importance of back and neck support. They highlighted seating with high backs, 
wings, and arms as necessary to support sitting comfortably for long periods as well to enable relaxing.  Low 
seating was an issue for anyone with back problems.
“ I just like a comfy chair… I could do with it a little bit bigger so you could slump down, you do slump don’t 
you?”
Adequate cushioning was highlighted as important for physiological fit and palliative support for bone con-
ditions.  Many care home residents live with chronic conditions which affect their lifestyle and daily comfort 
and need to be managed. They require particular seating types, for example, one resident with a digestive 
problem described how a recliner allowed him to take pressure off his stomach.  Another mentioned spe-
cific back supports for a curved back.   One resident explained her dilemma when managing swollen legs, 
requiring feet to be raised, yet also requiring regular movement. She had a stool positioned for raising her 
legs however the act of positioning and repositioning when she needed to move was ‘a performance’. 
Residents identified many other aspects of seating that affect comfort and noted consideration should be 
given to, for example, age-related skin sensitivity or height loss. Floor to seat height and depth were often 
an accessibility problem for people of short stature and could also affect comfort.
“Not too high because it hurts your legs and your knees . . .  Hmmm and be careful of that bit at the front, if 
it’s too high it gets your legs underneath”

Function - Variety of Layout and flexibility

Residents described different demands for seating as well as the advantages and disadvantages of layouts 
and arrangements.  The weight of seats was highlighted as affecting flexibility of use, allowing them to be 
rearranged or not.
Residents wanted to be able to access seating that addressed particular needs. When dining they argued 
that long banquet type tables were no good for people with low hearing and vision, as effective social inter-
actions were hindered. They described round tables and seating (with arms) for four, to enhance interactions 
and encourage familiarity between residents. The availability of comfortable armchairs and sofas close to 
the dining room encouraged resident to resident socialising with tea after a meal.  Seating in communal 
areas that catered for in-home interactions, visiting and personal space was universally described as being 
important for independence of choice, in managing communal life and supporting personal preference.
Alternative areas or rooms with choices of seating arrangements that were flexible and comfortable for 
visitors, as well as residents, were highly desired.  Seats that offered opportunities for private reading or 
reflection was valued. Single seats indicating privacy but not exclusion, were prized by residents.
Seating arrangements reflecting domestic and public communal spaces like libraries, clubs, hotel lobbies, 
and one’s own living room were all described to us. Different needs and interactions required a range of 
seating options for care home residents and their visitors.
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The Importance of Visitors in a care home
Visitors are important to care home residents offering a lifeline to the 
outside world and bringing a sense of homeliness to the residents. 
They have expert and intimate knowledge of the resident’s identity and 
can share their history, personality, preferences, and interests enabling 
care staff to understand individual personalities.
We interviewed 12 care home staff on the role of visitors. They were 
universal in their opinions that visitors play a significant role in the lives 
of all care home residents. Visitors can also have a positive effect on 
care home culture especially when they visit regularly and relation-
ships develop with other residents and care staff. As visitors have a unique history and relationship with their 
resident, they can reinforce a resident’s sense of self, re-asserting their position in the world. Hosting visitors 
brings a semblance of normality into resident’s lives, contributing to the home-like element of care homes.

BESiDE Findings

Designing for Care Home Visiting

We interviewed 14 care home visitors (aged 65 to 83) about their experience of care home visiting. 8 of the 
visitors were relatives, 5 were friends and 1 a volunteer visitor. Overall, they had experience of visiting 30 
care homes. We asked them about their experience of the different care home environments and how it 
supported or inhibited their visiting experience.

BESiDE Voice of Users of Care Homes Study
What we did

What we found

Key Features on a Visitors Journey
The relationship between visitors and care homes is not always explicit in either expectation or understand-
ing of the ‘rules of engagement’. Visitors are conscious of entering a working environment as well as a home 
environment. Visitors expressed slight trepidation when navigating a way to engage naturally in this dual 
environment, especially friends with no family connection to the resident. 

Location
Location had an impact on their ability to visit. Getting to the home, the availability of public transport, park-
ing, road crossings, gradients and inclines all impacted on accessibility for older visitors, their ability to visit 
and number of visits.  A local care home allowed for more natural visits and ‘trips’ out, fitting more easily into 
the daily routines of visitor and resident.

Corridors
The width, length and complexity of care home corridors affected visiting experiences. The width of corri-
dors impeded wheelchair controls or scraped the knuckles of electric wheelchair users. The number, width, 
weight and flexibility of doors were troublesome to visitors using walking aids, carrying anything or in wheel-
chairs. Single hinged doors affected the independence of movement, whilst the weight of doors impeded 
frail visitors.

Lighting
Good natural light was highlighted as uplifting. Many visitors reported on the aesthetic value of nice lighting 
and fittings and they reported feeling reassured if a home was well presented. The ability to see out, open 
and close windows and manage brightness, all created positive responses.  Any view, however mundane, 
played a part in the quality of the visitor’s experience. If they were able to ‘people watch’ or comment on the 
seasons added to enabling a natural conversational exchange with their resident.
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Seating
Seating and the provision of visiting spaces were common issues raised by all interviewees. Visitors were 
concerned about the quality, quantity, arrangement, location, variety & flexibility of seating. Many noted that 
it was the main ‘activity’ in care homes, “well they are just sort of ... sitting aren’t they?” arguing that seat-
ing should be a high priority. Homes that had mixed types of seating arranged in small groupings, similar 
to hotels or large pub lounges were favoured.  Effective communication during the visit was important to 
visitors and a singular function of most visits. Such seating arrangements encouraged social interaction but 
also allowed for feelings of privacy within small groups or couples.  Visitors were positive when they could 
choose between different rooms with different layouts such as a second sitting room, a conservatory or out-
side. Where residents with low mobility sat in static seating and visitors had to ask for help to move them, 
visitors reported feeling unhappy and uncomfortable. They were reluctant to add more work to busy care 
staff.  Many residents and some of the visitors had some level of hearing loss and bad acoustics impeded 
communication, such as loud T.V., hard flooring or metal chair legs. 

Privacy and Domesticity
Access to residents avoiding routes through other spaces was reported as a bonus, allowing for privacy and 
visits that could be timed to suit visitor and resident. When visitors had to pass through common spaces 
they felt embarrassed, it felt ‘rude’ and like “walking through someone’s living room”. They were uncomfort-
able passing people without visitors, whom they perceived as isolated. Access to quiet and/or private space 
was very important. The more natural and reminiscent of ordinary life the room was, the more relaxed the 
visit was likely to be. Where residents were able to host a meal or offer food and drink they enjoyed some 
autonomy and visitors noted refreshments as a recognised cultural hook to socialising. 

External Environment
The external environment of the care home was important even when the visitor and resident couldn’t or 
didn’t go outside. ‘People watching’ and just “being able to open a door and get a breather” were psycholog-
ically important for people.
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Ideal Home Game

BESiDE tool for engaging care home residents in conversations 
about their environment

BESiDE Methods

Capturing the opinions of residents represents a critical link in our research into the built environment of care 
homes. We have been working on developing empathetic and novel ways to ensure their voice is heard. 
Creating a relaxed situation in which they can easily tune into the study context is crucial if we wish to draw 
them out to share their experience and knowledge.  This meant ‘lightening up’ on academic processes as 
much as possible without threatening research ethics and normalising our use of language.  Our objective 
was to developing a way to encourage them to want to talk to us, and stay focused on a discussion about 
the built environment.

A Game to Stimulate Conversation
We started by investing time in relationship building to become familiar faces in the care homes.  Conducting 
academic research about the built environment was too remote from residents’ reality to attract engagement, 
so we worked to develop an accessible way to conduct supported conversations which would focus on their 
knowledge and experience. We adapted an idea from Dianne Willcocks’s ‘The Ideal Home game’ (1984) 
using a set of picture cards illustrating care environment elements to elicit conversations with residents.
We were aiming at a type of ‘interview’ through supported conversations and the picture cards gave context, 
to trigger conversations and neutralise the formality of an interview-like situation. We were conscious that 
formal interviewing of residents in their care home, was less likely to yield criticism of that home and they 
are more likely to want to give the ‘right’ answers and please the interviewer.
Our images were deliberately bright and comic book style to kick-start a conversation which was recorded to 
allow the researcher to concentrate on the resident. The images were arranged in sets to emulate a journey 
through a mythical care home mainly based on the built environment topics and some lifestyle topics rele-
vant to care home living.



The ‘GAME’
The images were on A5 size cards to enable participation by people with poor vision. We tested size and 
format with community dwelling older adults to check ease of handling and that the images were not conde-
scending.  They found it easy to view them laid on a table, moving between images in the set, commenting 
on those they found relevant and answering questions on others.
Participants were asked to respond to each image by commenting on it, but also to talk about that aspect of 
the built environment or lifestyle in general, and in relation to their own experiences. Once they had finished 
talking about an image we asked if they considered them important or not important and to place them in 
the relevant basket. A third basket was for images they did not like and when they were unable to make a 
decision we recorded that as ‘sitting on the fence’.
We developed a chart of the listed cards arranged in their sets to give some meaning of progression through 
a home, moving from room to room. A second researcher annotated participant reactions and responses 
to each image on this. We added a 5 point Likert-type scale of responses of Positive (weak / strong) and 
Negative (strong / weak) to note strength of response. We called these reaction maps and used them as a 
debriefing mechanism immediately following each interview.
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1.Seating 2. Lighting

3. Décor 4. Lounge 5. Dining

6. Bedroom/ Private Space 7. Bathroom

8. Activities 9. Communication & Technologies

10. Social Habits 11. Social Interactions

12. Outside 13. Wayfinding

a b c

d a b c d
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Co-Design with Older Adults

BESiDE crafting techniques for researching in care homes

BESiDE Methods

BESiDE have used craft activities and co-design methods to explore and create engaging and appropriate 
ways for care home residents to wear or carry sensors.
Co-design is the process whereby designers and non designers work together to create an object or service 
that meets and supports the unique needs of its user. Co-design is grounded in the understanding of the real 
life experiences, ideas and skills of the people, who use, and need products or services (Szebeko & Tan, 
2010), viewing users as experts of their own experiences. 
Using bespoke design tools such as mood boards, a picture card deck and soft textile prototypes to prompt 
ideation and discussion, the design team worked with care home residents and staff members to develop 
design constraints for wearable artefacts appropriate within a care home setting. The aim of this is to create 
wearables with residents’ needs specifically in mind, to promote use and preserve dignity, and ensure 
wearables are comfortable to wear and facilitate good data capture.

Craft as a tool for conversation and connecting
Informal craft activities were hosted with, and tailored to the interests of, care home residents to build rap-
port and trust; getting to know their needs, likes and dislikes whilst crafting. Soft textile pictures, seasonal 
gift cards and decorations were created and shared or displayed within the care homes and this process 
encouraged storytelling and an understanding of personal preferences regarding materials, aesthetics and 
tactility. This activity set the scene for later co-design session to generate wearable designs.  

MAKE(k)IT a co-design toolkit
The BESiDE team developed a toolkit of methods, materials and activities to support and enable research 
activity. 
MAKE (k)IT is a co-design toolkit to inspire, create and tailor wearable pouch designs with older users’ per-
sonality and needs in mind. Principally developed to hold BESiDE sensors during project data collection, the 
pouches can later be used to carry other useful items. Worksheets, prompt cards and fabric swatches help 
users to design and direct the development of their own pouch designs and to tell stories about their likes, 
dislikes and indeed, their lives. Using a hands-on design process, MAKE (k)IT supports creative and social 
activity and engenders empathy and understanding between researchers and users.
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Supporting Purposeful 

Conversations

BESiDE tool for facilitating focus groups

BESiDE Methods
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Coordinating focus groups with clients, users and other stakeholders can offer valuable insights and can be 
a key selling point for practices. Running them effectively however can pose challenges: 

how can contributors be encouraged to offer comparable input?; 
how can time be managed to ensure good coverage of hot topics?; 
how can practice and client input into focus groups to encourage themes to be addressed?; 
how can best practice in design thinking be introduced into focus group discussion? 

These are the challenges of transforming the chat into which focus groups can sometimes degenerate into 
purposeful conversations.
As a part of BESiDE’s work with practice staff, we have built a tool that tracks, monitors and reports 
analytics of focus group discussions in real time. Early results suggest a significant impact that even simple 
analytics can have in encouraging participation, facilitating thematic coverage and improving purposeful 
focus.

http://www.beside.ac.uk/dialogue
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BESiDE Sensor-based data collection
The BESiDE team have developed a system for capturing quantitative data about how older adults utilise 
the indoor spaces in residential care homes. The system uses sensors and smart devices to collect data 
about residents’ movement and activities, and was successfully used in multiple studies in a number of 
homes.
The instrumentation was successfully installed in multiple care homes and data was successfully collected 
from a number of residents over several days.

What can this sort of data tell us?
The automated data collection system was intended to allow us to answer the following questions about the 
participating care home residents
•    Where do the residents spend most of their time?
•    Where are the residents most physically active?
•    Where do most social interactions between residents/staff/visitors take place?
•    Do factors such as temperature, ambient noise have any effect on resident behaviour?

The Data Collection System
The system developed by the BESiDE Team uses a number of low-energy Bluetooth transmitters (‘bea-
cons’), which are placed throughout the public areas of the care home. Once the sensors are in place and 
calibration data has been collected, residents are given the smart devices and an application on the device 
tracks the data from various sources automatically over the course of the study. At the end of the study, the 
devices are retrieved and the data is uploaded to the server for processing. 



Participant Data
The following data is collected about each partici-
pant in the study:

Location Data
Each beacon transmits a Bluetooth signal. The 
smart device records the signal strength from all of 
the nearby beacons and this data can be used to 
estimate the position of the user within one of the 
instrumented rooms within the care home and to 
track their movements over the course of the study.

Activity Data
The smart devices use accelerometers to capture 
movement data, which can be processed to produce 
estimates of resident’s activity levels. Combined with 
the location data, it is possible to determine when 
and where residents were most active during the 
course of the study.

Social Interactions
The smart devices are able to detect signals from 
other smart devices (carried by other participants) 
and other transmitters that were worn by visitors 
and care staff. The signal strength data from these 
devices can be used to estimate when social inter-
actions may have taken place.

Home Data
In addition to collecting data on the residents, it is 
important to also collect data about the environment, 
as this may provide extra insight into the data. The 
user data could, for example, tell us not only that a 
particular room is being underutilised, but the envi-
ronment data could offer an explanation as to why 
(i.e. the room is too cold). 
The following environmental data was also collected 
during each study:

Ambient Noise 
Microphones on each device are used to measure 
the level of ambient noise (in decibels) in the vicinity 
of the user. This data can be used to measure how 
much noise the participant was exposed to over 
the course of the day, and to calculate/visualise the 
average noise levels in each room/zone.

Temperature
Each beacon is fitted with a temperature sensor, 
which allows us to determine the temperature in 
different parts of the care home and to estimate the 
average temperature in each room/zone.
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Processing the Data (e-Science Central)
The data from the smart devices is uploaded to e-Science Central, a cloud-based data analytics platform 
developed by the Digital Institute at Newcastle University. 
When a study data file is uploaded, e-Science Central can automatically start processing the data, without 
requiring any input from the research team. The data is processed via a series of workflows, which are 
constructed using workflow blocks via an online graphical user interface. The BESiDE pipeline uses many 
pre-existing blocks for manipulating files and data that are included with the platform, plus some bespoke 
BESiDE data processing blocks which were written using Java and C++.
The processed data is stored in a data warehouse, which can then be used to produce visualisations and 
reports on the data.

http://www.beside.ac.uk/sensors
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BESiDE Location data analysis and visualisation
A team of computer scientists from the BESiDE team have developed an automated pipeline to process the 
quantitative location data collected from multiple studies of older adults in residential care. This included 
the use of the e-Science Central platform and the development of a range of visualisation tools that were 
designed to help researchers extract value from the collected data.
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Data Explorer
The charts below are visualisations of the amount of 
time that each participant spent in each zone during 
one of the case studies.
The visualisations in this example show room uti-
lisation over the course of the study. The pie chart 
shows the percentage of time spent by each user 
in each room and the Gantt chart shows how long 
users spent in each room, as well as when they 
moved from one room to another.

Floor Plan View
The floor plan view shows the floorplan of the public 
areas of the care home, in order to show the data 
in context. Icons represent the positions of the 
residents and show how they move from zone to 
zone, and how many users are in each zone at a 
particular time. 
It can also show this data as a heatmap which 
illustrated room utilisation over the course of the 
study, and can be modified to show other data such 
as room temperature and ambient noise levels.

http://www.beside.ac.uk/sensors
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