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ABSTRACT 
Robots that work with people foster social relationships 
between people and systems. The home is an interesting 
place to study the adoption and use of these systems. The 
home provides challenges from both technical and 
interaction perspectives. In addition, the home is a seat for 
many specialized human behaviors and needs, and has a 
long history of what is collected and used to functionally, 
aesthetically, and symbolically fit the home.  

To understand the social impact of robotic technologies, 
this paper presents an ethnographic study of consumer 
robots in the home. Six families’ experience of floor 
cleaning after receiving a new vacuum (a Roomba robotic 
vacuum or the Flair, a handheld upright) was studied. While 
the Flair had little impact, the Roomba changed people, 
cleaning activities, and other product use. In addition, 
people described the Roomba in aesthetic and social terms. 
The results of this study, while initial, generate implications 
for how robots should be designed for the home. 
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INTRODUCTION 
New products, made feasible by advances in technology — 
online social networking, multimedia messaging, and social 
robots, among others — have historically changed the way 
that people create and maintain social relationships. The 
history of product design offers countless other examples of 
products that have helped people form social bonds. For 
example, the first automobiles were designed to hold 
passengers as well as a driver. The advent of inexpensive, 
portable still and video cameras enabled people to 
collaborate in a different way — not by being in the same 

place at the same time, but by creating content to document 
particular aspects of life that could be easily shared. Most 
recently, robotic products have been designed to assist and 
entertain people in homes, institutions, and the workplace. 
These products function as social products: artifacts, 
environments, services, and systems that we create social 
relationships with or through.  

Within the HCI and HRI communities, the home is an 
interesting place to study new social and robotic products. 
In HCI, early research on the home centered on workplace 
activities in the home [8, 11, 13, 20]; later, ethnography 
served as a means of describing the experience of the home 
[15, 23]. Recently, numerous academic institutions in the 
US and abroad have built real homes to conduct extensive 
research “in the wild” [10, 12, 14, 16, 17].  

The home is also seat for many specialized human needs. 
Elders, children, and cognitively and physically impaired 
residents require the design of products to be sensitive to 
their social and cultural values. There is also a long history 
of how people collect and use products that will 
functionally, aesthetically, and symbolically fit the home. 
For young and old alike, aesthetics of products in the home 
can be more important than function. For example, one 
elder refused to have grab bars installed in the bathroom of 
her home, even though her husband needed them. She did 
not like the way they looked, and instead allowed her 
husband to unsafely use the towel bars for physical support. 

The advent of consumer robots such as the Sony AIBO, the 
iRobot Roomba, and the iRobot Scooba allow for the study 
of actual robots in home contexts to inform the 
development of future robotic systems. Our research group 
has begun to examine robotic products in real world 
contexts [6]. This paper extends this research with a semi-
structured study in the home that compares robotic products 
with non-robotic products that functionally are the same, in 
order to understand how autonomy and intelligence affect 
responses to a product. One interesting finding is that 
fundamental changes in the structure and infrastructure of 
the home will need to take place to support autonomous 
service robots in the near future. 

To understand the social impact of robotic technology as 
compared to non-robotic technology, this paper presents an 
ethnographic study of floor cleaning, comparing the 
Roomba Discovery to a traditional hand-held stick vacuum. 
The experience of using the new vacuum in the household, 
and its impact on people, cleaning activities, and other 
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products was observed. While a new vacuum might impact 
existing cleaning products and activities in the home, 
substantial differences could exist for robotic as opposed to 
non-robotic products. In addition, different experiences of a 
new vacuum might result for elders as opposed to non-
elders, or men as opposed to women. 

In the next section, the methods of the study are described. 
In the third section, an ecological framework of product use 
is presented as an underlying organizational mechanism for 
the findings of the study. In the fourth section, findings of 
the study are presented, organized around the ecological 
framework presented in the third section. Finally, design 
implications and future work are briefly discussed. 

METHOD 
Semi-structured qualitative interviews and home tours were 
conducted with 21 women, men, and children in six 
families. Three of these groups had elders at the center of 
the family and three did not (Table 1). Overall, the range in 
age of all subjects was 10-90, with the age of those in the 
center of the ecology ranging from age 40-81. Each person 
in the center of the family was female, and in charge of 
housekeeping. Each family lived a private residence that 
they had owned between five and 50 years. Subjects were 
screened for type of vacuum they currently owned to ensure 
that no one had prior experience with either product. 

 Elders in family Non-elders in 
family 

Roomba 
Discovery 

N =1 (4) N = 2 (7) 

Hoover Flair 
Upright 

N = 2 (8) N = 1 (4) 

Table 1. Structure for the ethnographic interviews, in families 
(individuals). 

There were four parts to the research. In Part I, 
conversational interviews were conducted with each 
member of the family. The goal was to get to know the 
participants, how activities of daily living are managed, 
what cleaning events take place, and what people, products, 
processes, and breakdowns occur within. For example, each 
family member was asked, “What are three things you do to 
keep the household running smoothly?” For each, they were 
asked to report on the frequency of the event, how long it 
took, what products and services they used, and if they 
liked or disliked undertaking such a task. They were also 
asked how things changed in the last five or ten years, and 
how they envisioned things would change in the next five 
or ten years. This elicited ideas ranging from the change of 
seasons to holiday preparations, a story of firing a cleaning 
lady, and children and adults getting older.   

In Part II, one family member filled out 12 images of a 
visual story diary (photographs augmented by written 
descriptions in a logbook). They documented events that 
make the floor dirty (for example, meals, parties, animals, 

and accidents), along with floor cleaning events (planned 
and opportunistic, in response to events). They also 
documented the products and services used to clean floors, 
ranging from rags to cleaning services. Participants noted 
their mood and expression at the time the photo was taken.  

The central person in the family was then given either a 
Roomba vacuum or a Hoover Flair upright bagless vacuum 
(Figure 1). These products were chosen due to the fact that 
they offer the same cleaning functionality, but the Roomba 
is autonomous and the Flair is not. Both have been praised 
for their ease of use and ability to clean under furniture in 
consumer product forums. To operate the Roomba, the unit 
must be charged in its battery station, the floor must be 
cleared of items such as loose clothing and papers, the room 
must be cordoned off by closing doors or using virtual 
walls, and the robot is turned on and left to clean. To 
operate the Flair, the vacuum must be turned on and 
manually moved to clean the carpet or floor. Families were 
responsible for setting up and using the new product 
themselves.  

In Part III, the central person in the family filled out 12 
images of a visual story diary (photographs augmented by 
written descriptions in a logbook). They were asked to 
document and describe whether and how the vacuum they 
were given assisted with or changed particular cleaning 
tasks, and whether it fit into the group of cleaning products 
they already own, both functionally and symbolically.  

In Part IV, follow-up interviews were conducted with 
members of the family. The goal was to understand whether 
the new product had an influence on the family, from the 
perspective of each member. This was assessed through 
interviews and follow-up questions about the diary entries, 
and capturing perceptions based on their ideas about 
vacuum cleaners. For example, they were asked whether or 
not they used the new vacuum they had been given, to 
describe the last time they used it (if they did), to list three 
likes and three dislikes about the product, and whether they 

 
Figure 1. The Hoover Flair stick vacuum (left) and the  
i-Robot Roomba Discovery vaccum (right) used in the study. 
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felt the new product was effective, easy to use, and able to 
change the way they cleaned. Participants were asked to 
report whether they felt their new vacuum cleaned better, 
worse, or the same as well known brands of vacuums, a 
dust mop, or broom. The duration of the interviews and 
diaries spanned one month; 30-minute follow-up interviews 
were conducted by telephone at 3, 6, 9 and 12 months after 
the start of the study, to be sure that the novelty of the new 
products did not affect their long-term adoption into the 
family. In all, approximately 20 hours of conversation were 
recorded, and over 150 images were recorded and annotated 
in 6 different settings.  

Research site of the fieldwork 
The study was conducted in a western city of about 350,000 
people [21]. A boom in steel production several decades 
ago led to growth in the number of residents; many of those 
people remain in the city and surrounding suburbs as senior 
citizens. The percentage of citizens aged 65 and over is 
about 17%; in the last decade, the segment of the 
population aged 85 and older grew by 9%, while all other 
segments except for those aged 45-55 decreased in size. Per 
capita income for the area is below the national average 
[21]. 

Data sources 
Participants were recruited using word of mouth, locally 
posted flyers, and newspapers, and focused on the topic of 
cleaning, rather than the Roomba or Flair vacuums; this was 
in order to avoid bias or previous experience of either of 
these products.  

Analysis 
The interviews were transcribed, and the interviews, field 
notes, and visual story diaries were coded and analyzed, 
using methods modeled after [25]. These methods involve 
identifying key themes in the data, for example, instances 
of people talking about planned vs. opportunistic cleaning. 
The entire set of field notes and transcriptions was coded. 
Products were coded for mentions of function, aesthetics, 
symbolism, emotion, and social attribution. Coder 
reliability was high (Kappa = .92); disagreements were 
settled by a third coder.  

PRODUCT ECOLOGY 
An ecological framework was developed to best describe 
the dynamic aspects of product use. The word ecology is 
derived from the Greek oikos, meaning habitation. An 
ecology can be generally thought of as a set of 
interdependent parts that have particular relationships 
within a system. Ecology began as a form of science 
describing the relationships of living organisms to the 
external world. In the late 1800s, anthropologists used the 
term to define the relationship that living beings have with 
organic and inorganic environments, as “the study of the 
household, the economy, of animal organisms” [19]. 

Recently, Bell [2] used the term ecology even more 
broadly, to include all the aspects of a specific experience 
in context. According to Bell, researching an ecology helps 
to “convey an experience, a sense, a glimpse, or a window 
into another world… a way of talking about deep cultural 
patterns that implicate everything we do. Knowing these 
stories, interests, and patterns makes it possible to design 
and develop products and services that fit (intuitively) into 
people’s lives.” [3]. Bell’s approach seems relevant for 
product design, because it offers a mechanism for 
examining multifaceted aspects of the environment, 
including the products we interact with. 

Nardi and O’Day [18] derived an ecological construct, an 
information ecology, to describe an interrelated system of 
people, practices, values, and technologies within a local 
environment. An information ecology is a means to 
understand how new technologies can be situated in an 
environment ethically and responsibly, and to understand 
how technology becomes a catalyst for change.  

The concept of the product ecology evolved to describe the 
dynamic and social relationships that people develop with 
robotic products and systems. The product ecology 
combines social ecology theory and an ecological approach 
centered in the domain of design to create a framework 
describing the relationship between a product and a group 
of people that develop a relationship through using it. The 
product ecology is an interrelated system of a product, 
surrounded by other products, often acting as a system; 
people, along with their attitudes, dispositions, norms, 
relationships and values; products; activities; place, 
including the built environment and the routines and social 
norms that unfold there; and social and cultural context of 
use (Figure 2). Important dimensions of a product include 
function, aesthetics, and symbolic, emotional, and social 
responses. 

The product ecology describes the social experience of use 
of a product, as well as how mutual adaptation occurs 

 
Figure 2. A schematic diagram of a product ecology, showing 
products, people, activities, and the environment and the 
social and cultural context of use surrounding a product. 
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between the people and the product in the ecology. Within 
the product ecology, the environment is defined as a place 
containing products that shape roles, social norms, human 
behavior, and how other products are used at the same time. 
The environment affects how products are used; in turn, 
product use changes the user(s) and the context of use as a 
result. 

Each product has its own ecology; the components of the 
product ecology are interconnected in several ways. People 
within the ecology develop different interactions and 
experiences with the same product, even when they are 
setting out to accomplish the same functional task. Among 
each group of people surrounding a product, there are 
differences in how each person perceives the function, 
symbolism and aesthetics of a product, and in how each 
responds emotionally to the product. 

FINDINGS 
The overall findings showed that the Roomba had 
substantial and lasting impact on people, activities, and the 
use of other cleaning products within an existing product 
ecology; this was not the case for the Flair. Cleaning 
activities changed, and were affected by role, gender, and 
generation. For example, elders changed the way that they 
cleaned when using the Roomba, moving away from 
planned cleaning to opportunistic cleaning. Additionally, in 
the families that received a Roomba, men and children took 
an active role in cleaning, and continued to do so beyond 
the end of the study. All of the families who received the 
Roomba were still using it one year later. One family had 
purchased an additional Roomba, and one family had 
replaced its former vacuum with a Roomba. At three, six, 
nine and 12 months, the Flair was only used as an auxiliary 
vacuum in one household and had been abandoned in two 
others. 

Product ecologies of functioning households 
Product ecologies of functioning households are 
characterized by a set of consistent patterns. First, an 
assortment of cleaning and household maintenance tasks is 
performed on a regular basis to keep the household running. 
These include laundry, dusting, vacuuming, picking up, 
cleaning up spills and messes, washing dishes and keeping 
kitchens and bathrooms sanitary. In the majority of cases, 
these tasks are managed and performed by women.  

Second, in families that were headed by two people in a 
partnership, usually with children, the roles of 
housekeeping and caregiving were well defined. In all 
cases, the woman in the partnership did nearly all of the 
housekeeping and caregiving tasks, and was the solitary 
user of one or two vacuum cleaners. Infrequently, she was 
assisted by her husband or her children in some minor 
cleaning tasks. 

Generational differences could be observed in these 
partnerships. The younger women felt stress about 
balancing caregiving activities and career activities outside 

the home. Younger women cleaned opportunistically, when 
things “looked dirty” or they encountered some free time. 
They had trouble articulating how long particular cleaning 
tasks took. Elder women seemed to be proud of their role as 
homemaker and caregiver. They upheld planned cleaning 
activities each week, and conducted deep housecleaning 
activities several times a year. They also had a clear idea of 
how long housecleaning took each week. When physical 
decline began to affect elder females, their male partners 
stepped in to help, assisting with tasks such as laundry, 
loading the dishwasher, mopping, and vacuuming.  

The Roomba vacuum caused change in the product 
ecologies of the households; the Flair vacuum did not have 
a similar lasting effect. Since the vacuums were 
functionally the same, it stands to reason that the Roomba’s 
autonomous, semi-intelligent capabilities were responsible 
for the change. While the Flair vacuum offered the same 
cleaning functionality, it did not have the same ability to 
enact long-term change. 

Articulating change 
Families were able to clearly articulate the changes in the 
household that resulted from using the Roomba vacuum, 
and the fact that things remained the same with the 
introduction of the Flair. For example, in the S family, the 
Roomba was gradually “taken over” by ES, age 13, who 
became entirely responsible for cleaning her own room. 

Mrs. S: “E eventually stored the Roomba in her room, 
and we left it there… for the first time ever, she is 
responsible for cleaning her room every week without 
being nagged.”  

PL, who participated in the study with his 10 year old son 
and his 80 year old parents, called out the autonomy and 
accessibility of the Roomba as its key benefits: 

PL: “Yes definitely, because for me it became evident 
because when you are vacuuming you are tied to the 
vacuum cleaner and with this, you are not. But for my 
parents who run it sitting down, it will allow them to 
get the floor cleaned without even getting out of the 
chair. So for them, you know, from the elderly point of 
view, that will definitely change that part of cleaning.”  

WJ, who cared for her 90 year old mother, also liked the 
autonomy and ease of use. The Roomba replaced the dust 
mop and vacuum that she had been using for weekly 
housecleaning, and increased the frequency of cleaning: 

WJ: “Yeah, in a way I can be dusting while the floors 
are being cleaned. So it helps with additional multi-
tasking and one of these days I am going to get around 
to doing it more often, instead of saving it for once a 
week or so. Because there is really no reason why we 
could not run it a couple of times a week and just keep 
things clean.” 

When posing the same question to the families who had 
received the Flair vacuum, two of the three families said 
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that the product did not change they way that they cleaned. 
The third was Mrs. PS and Mrs. WP, a 50 and 60 year old 
who shared a household. One of them used it to clean 
because it was new, and convenient: 

Mrs. PS: “Number one is that she likes new gadgets. 
So there is like this honeymoon period…” 

This household had recently fired their cleaning woman, 
and the family was already undergoing significant changes 
related to cleaning tasks. This may be why the Flair was 
initially used. At three months, the family reported that they 
had gone back to using their original Rainbow vacuum. 

People 
The Roomba affected people, by changing who cleaned and 
how they cleaned. First, men and children were interested 
in the Roomba, and this affected how they interacted with 
it. In all three instances, men and children introduced the 
technology to the family — taking the Roomba out of its 
box, charging it, setting it up, browsing the manual, and in 
some cases, learning how to use the barriers and the remote 
control. Often this process was undertaken by teams of two:  

PL: “Nate (age 10) went at it like a science project, and 
was up almost all night learning how to use the remote 
control and driving the Roomba around the house.” 

PL: “Oh, my dad (age 81) opened it, read the 
instructions, and set it up, and he and my mom used it a 
great deal. At first, she was believing that it’s going to 
get stuck under the chair, or it’s going to get stuck 
somewhere, but it did not get stuck anywhere.” 

Second, the Roomba made cleaning a concern for everyone 
in the home, across gender and generational divides, 
extending far beyond the traditional female household 
member serving in the role of homemaker and caregiver. 
This was not the case for the Flair. Although some of this is 
due the novelty and autonomy of the Roomba, it could also 
be due to the fact that robotic technology is accessible, and 
when well designed, easy to use. Many people talked about 
being able to vacuum “at the push of a button;” the 90-year 
old woman in the study laughingly described the Roomba 
as “the epitome of laziness,” and children created messes on 
the carpet to see how well the Roomba would do. Two of 
the families realized that the Roomba provided an 
opportunity for children to learn directly about robotic 
technology, while engaging in cleaning activities:  

WJ: “I would say that my sister and my nephew were 
maybe a little more inclined to clean the floors than 
they would have been before. So it doesn’t end up 
being my job quite as much.” 

Activities 
The Roomba vacuum changed how people cleaned, 
affecting when, how, and how frequently cleaning tasks 
were undertaken. Most interestingly, the Roomba affected 
the ways that different generations cleaned, moving elders 

from planned to opportunistic cleaning and younger women 
to more frequent episodes of opportunistic cleaning. As 
mentioned earlier, families with older women at the head of 
the household habitually did weekly planned 
housecleaning. Most younger families engaged in primarily 
opportunistic cleaning, cleaning when time in their weekly 
schedule permitted. Many set a deadline for the weekend, 
noting that as long as cleaning tasks got done by Friday, it 
did not matter precisely when they were done. Introducing 
the Roomba into these households caused a shift from 
planned to opportunistic housecleaning, and more frequent 
occurrences of vacuuming. Elders cleaned opportunistically 
with the Roomba, and younger families were able to clean 
more often: 

PL: “But for my parents (age 80 and 81), who run it 
sitting down, it allowed them to get the floor cleaned 
without even getting out of the chair. So for them, you 
know, from elderly point of view, it definitely changed 
that part of cleaning.” 

WJ: “Because is it so simple, we have gradually moved 
from using it once a week to using it every few days.” 

Cleaning was also changed by the autonomy of the 
Roomba. It allowed for multitasking, meaning that 
participants could do something else while the floor was 
being vacuumed. The Roomba shortened planned cleaning 
time, because other activities on the list could be 
undertaken while vacuuming was taking place. It was also 
easy to simply run the Roomba to clean up a spill or an 
unanticipated mess.  

PL: “There again, I had the convenience of being able 
to go for a walk and back here, it is vacuuming.” 

WJ: “It’s cutting my time in half in terms of cleaning 
the floors. And we can do something else when that’s 
happening. So, it’s really great.” 

The Flair vacuum was praised for its small, lightweight 
form and its flexible head that could go under furniture. 
While the Flair also inspired opportunistic cleaning, the job 
that it did was not suitable enough to significantly change 
when, how, and who did the cleaning in the house. It 
remained a product that was used only by the female head 
of the household, and was described as more of an auxiliary 
vacuum than one that could manage all of the household 
cleaning tasks. 

People also devised creative ways to use the Roomba, as is 
common in the experimentation period with new 
technology [4, 5, 24]. For example, use of the Roomba 
required that floors were relatively clutter-free, which 
caused some participants to create and undertake pre-
cleaning activities. Mrs. S found that the tradeoff of moving 
items off the floor was worth the benefit of having the 
Roomba be able to go under furniture, which she rarely did 
when using her Eureka vacuum: 
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Mrs. S:  “Yes, I find I have to put more stuff up. If I’m 
just vacuuming with a regular vacuum, I will sort of go 
under and around, and you know move stuff a little bit 
to get around the furniture legs, but then I will put it 
back. Whereas if I’m using the Roomba, well I take 
everything up and put it on the bed.” 

Other creative approaches to using the Roomba were 
documented. For example, Mrs. S continued to devise and 
email new ways of using the vacuum after the study 
finished (Figure 3):  

Mrs. S: “Another thing I like about the Roomba: if it is 
NOT dirt you vacuumed up, you can search it again… 
we lost E’s earring back and it was easy to find… 
unlike a regular vac when you have to rip open the big 
bag full of nasty dust and dirt and dig through it.”  

Products 
The Roomba had an impact on the use of other cleaning 
products in the home. Two of the three families entirely 
replaced their floor cleaning systems of products (vacuums, 
dust mops, and brooms) with the Roomba. One of these two 
families even purchased a second Roomba. Interestingly, 
both of these families contained elderly family members. 

The Flair vacuum had less of an impact. In all cases, it 
served as a vacuum that augmented the vacuums already in 
place in the home, and was valued for its lightweight 
portability and flexible head.  

At first JS, a homemaker, claimed that the Roomba did not 
do a good enough job to replace the current vacuums and 
hand cleaning tools in place in the home. She believed that 
the layout of her home (three narrow stories) and materials 
(long draperies and area rugs with fringe) in the home made 
the Roomba difficult to use. However, she was the person 
who continued to communicate, by email, new uses of the 
Roomba for several months after the conclusion of the 
study. Eventually JS’s Roomba was taken over by her 

daughter, who used the Roomba to routinely clean her 
room, a first for the family. 

The five dimensions of social products 
To understand aspects of a product that influence the 
product ecology, five individual dimensions of the product 
must be considered: function, aesthetics, symbolism, 
emotion, and social attributions. These factors, alone and in 
combination, trigger a process of sensemaking through 
which cognitive, physical and emotional responses are 
triggered to link the familiar to the unfamiliar [22, 26].  

Research on three disparate bodies of literature — human 
factors [9], industrial design [7], and marketing and 
semiotics [1] — have been combined to describe the first 
three dimensions of artifacts that figure in the sensemaking 
process. These include functionality, aesthetics, and the 
potential that a product has to act as a value-laden symbol 
for its owners. Social attributions and socially constructed 
emotions have been added. 

In the study, most cleaning products were only described in 
terms of functionality or lack thereof, while cleaning was 
described in symbolic, social, and emotional terms. 
However, the Roomba inspired descriptions beyond just 
product function. In both interviews and diaries, the 
Roomba was described by individuals and families in 
functional, aesthetic, symbolic, social and emotional terms. 
(The Flair evoked functional and symbolic responses.) This 
is significantly different from the descriptions of other 
cleaning products, which were accepted for their 
functionality, or rejected or modified to compensate for a 
lack of functionality, without mention of aesthetics or 
symbolic value. These responses may be related to 
individual sensemaking processes for the Roomba. 

Functionally, the Roomba was praised for its accessibility, 
autonomy, ease of use and suctioning power. Functionally, 
the Flair was praised for its lightweight form and flexible 
head, and criticized for its inability to stand up and its poor 
suctioning power.  

The Roomba was also discussed in aesthetic terms, but the 
Flair was not. All of the families who received a Roomba 
made positive and negative comments about its aesthetics. 
Mrs. S disliked the way the Roomba bumped the furniture; 
WJ disliked the “clackety-clack” noise the Roomba made as 
it worked. NL and PL liked the feedback sounds, and 
brainstormed a list of sounds they would like to add to the 
Roomba.  

To understand how participants made sense of the vacuums 
symbolically, questions were asked about who the Flair and 
the Roomba were designed for. The families receiving the 
Flair vacuum made symbolic associations that suggested 
they believed it was for “older people,” “people who don’t 
make a lot of dirt,” and “people who don’t clean.” These 
associations point to a general belief that the Flair vacuum 
was designed for people who do not or cannot take cleaning 
seriously. 

 
Figure 3. Looking for an earring back that was vacuumed 
up by the Roomba. Dirt was emptied from the canister, 
searched, and then re-vacuumed using the Roomba. 
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The Roomba, on the other hand, was described as a vacuum 
that families would be proud to own and show off. WJ and 
MJ liked having a high-tech object in the home. Although 
the S family felt the vacuum was not suitable for a family 
who lived in a historic house such as the one they owned, 
they also felt that because they had the latest computing 
technology, it was fitting that they were the first family to 
own a Roomba in their neighborhood. They showed it to 
neighbors and even loaned it to friends for a few days: 

“We showed it to most of E’s friends. All her friends 
had come over, and they got a little introduction. So 
it’s being up on technology, like it’s okay. That goes 
on well with K, because he is always up on technology, 
so it’s just another gadget.” 

Finally, the Roomba inspired social interaction, but the 
Flair did not. In all of the families, interactions between 
different people using the Roomba brought a social aspect 
to the activity of cleaning. All of the families who received 
a Roomba documented instances of using it in pairs. People 
watched it work together, played with it together, did other 
cleaning tasks together while the Roomba did its work, or 
used the Roomba to learn about and understand the robotic 
technology, along with the use of the laser barriers and 
remote control.  
People also made social attributions to the Roomba. Two of 
three families named the Roomba, using a male-gendered 
name; two of the heads of the household reported talking to 
the Roomba as it did its work: 

Mrs. S: “We named the vacuum Manuel, as in the John 
Cleese show Faulty Towers, where Manuel is their 
butler who is always making blunders and doesn't 
speak English well. We named it because it has a 
personality, I mean well, it’s doing the work of a 
person may be a part of it, and it seems to be sort of 
intelligent, has a little bit of intelligence in it.” 

The L family had named previous vacuums in the family, 
using female gendered names such as Big Bertha the 
Hoover:  

PL: “Well, my parents named it Robby right away, 
after the old Robby the Robot. N called it I-Robot.” 

MJ also said “excuse me” to the vacuum if she bumped into 
it when walking through the house. 
All of the families who received a Roomba were very 
interested in how their pets interacted with it; this was not 
the case for the Flair. Families made attributions about 
social and emotional responses that pets had to the vacuum, 
relating stories about what the dog or cat did. One family 
reported that their cat liked to sit near the vacuum “to keep 
it company,” (Figure 4), and another that the geriatric dog 
was in fear of, and ran away from, the vacuum. 
It seems feasible that sensemaking of the Roomba, eliciting 
functional, aesthetic, symbolic social and emotional 
responses, was driven by a variety of associations to 
familiar and unfamiliar things. Its novelty, autonomy, and 

ease of use triggered emotional responses, unlike other 
cleaning products used by participants during the study.   
These findings help to illustrate how different factors in the 
product ecology, and different dimensions of the product, 
can sustain or impede the social impact of robotic products 
in the home. For example, one functional limitation of the 
Roomba is that the charging base needs a power source, 
which means that it must be placed out in the open, rather 
than in a closet. Future homes might better support the 
product ecology by having power sources in the closet. 
Another example might be modifying the design of the 
robot to sense if a pet is nearby, and designing a response to 
show such an understanding; this may shape social 
attributions made to the product in an appropriate way. 

CONCLUSIONS AND FUTURE WORK 
This paper has presented an ethnographic study of cleaning 
in the home, in order to understand the social impact of 
robotic technology. An ecological approach was adopted to 
describe the dynamic relationships between individuals, the 
products they use, and the activities and contexts of use 
undertaken with these products. The Roomba that was 
given to families affected significant change, while the Flair 
stick vacuum, which was functionally similar, did not. 
Families given a Roomba changed who cleaned and how 
they cleaned, and in some cases, discontinued use of other 
floor cleaning products. Differences were also evident for 
men and women, and elders and non-elders. 

An interesting design implication revealed by this study is 
that when simple social attributes are part of the design of 
robotic products and systems, people may adopt them more 
readily and find them less stigmatizing. Ongoing and future 
work will research what simple social cues — for instance, 
gaze or negotiation, motion, sound, speech or the concept of 
a personality constructed from these design primitives — 
might foster the adoption and social use of future robotic 
products and systems. 

 
Figure 4. Families with pets documented how animals 
interacted with the Roomba. 
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