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ABSTRACT 
New products, made feasible by advances in technology, 
allow people to create social relationships with or through 
them. The home is an interesting place to study the 
adoption and use of these products. The home provides 
challenges from both technical and interaction perspectives. 
In addition, the home is a seat for many specialized human 
behaviors and needs; it has a long history of what is 
collected and used to functionally, aesthetically, and 
symbolically fit the home.  

This paper presents an ethnographic study of robotic 
products in the home. The experience of floor cleaning was 
studied with six families. Each family was then given a 
robotic vacuum or a stick vacuum that offered the same 
vacuuming functionality. The robotic vacuum affected 
significant change in the families, while the stick vacuum 
did not. Families cleaned more often, more members of the 
family cleaned, and people made social attributions when 
using the robotic vacuum. In addition, the robotic vacuum 
affected generational difference in how elders as opposed to 
non-elders cleaned. Design implications for social robotic 
products in the home and next steps for understanding their 
contexts of use are presented based on the findings from 
this study. 
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INTRODUCTION 
New products, made feasible by advances in technology, 
have historically changed the way that people interact. 

Many new technology products (such as electronic friend 
and dating sites, multimedia messaging, mobile robots, and 
numerous others) allow different kinds of people to use 
products to create and maintain social relationships in new 
ways. The history of product design offers countless other 
examples of products that have helped people 
communicate, share information, and form social bonds. 
For example, the f irst 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 Ñ  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. More 
recently, robotic products have been designed to assist and 
entertain people in homes, institutions, and the workplace. 
These social products are the artifacts, environments, 
services, and systems that we create social relationships 
with or through.  

Within the HCI community, the home is an interesting area 
as a place for new technology products and interactive 
systems. Historically, early research on the home centered 
on workplace activities in the home [7, 10, 12, 19]; later, 
ethnography as a means of describing the experience of the 
home became popular [14, 23]. Recently, research labs at 
numerous academic institutions in the US and abroad have 
built real or simulated homes to conduct extensive research 
Òin the wildÓ [9, 11, 13, 15, 16]. While early efforts 
augment existing technology in the home, later efforts 
assume that technological interventions will be extreme. 
The reality is that todayÕs homes donÕt seem to be keeping 
up Ñ  landline telephones, home alarm systems, and digital 
cable services are the most cutting edge communication and 
information technologies that are commonly seen in homes 
in the United States. Fundamental changes in the structure 
and infrastructure of the home will need to take place to 
support the ubiquitous computing and autonomous service 
robots of the near future. 

In addition, the home is a seat for many specialized human 
needs. Elders, children, cognitively impaired, and 
physically impaired residents require the design of 
interactive systems to be sensitive to social and cultural 
values of those we are trying to support. There is also a 
long history of how people collect and use products that 
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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, 
Mrs. K 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 for the home allows 
designers to move beyond merely speculating about what 
the experience of a robotic product in the home might be. 
Products such as the Sony AIBO, the iRobot Roomba, and 
the iRobot Scooba allow for design research to take place in 
home contexts and to inform the development of future 
intelligent products and systems.  

In this paper, an ethnography of floor cleaning as a family 
activity in the home is presented. To understand the social 
impact of new robotic as compared to non-robotic 
technology, either a robotic vacuum or a hand-held stick 
vacuum was introduced into six families. A vacuum was 
chosen because robotic vacuums are now readily 
commercially available. The experience of using the new 
vacuum in the household, and its impact on people, 
products, and activities was then observed. Three premises 
set out the course of inquiry in this study. The first was that 
different people within a family would form different 
relationships, singly and in groups, with a new vacuum. The 
second was that differences in these behaviors would be 
observed for elders and non-elders using robotic and non-
robotic products. The third premise was that a new vacuum 
would impact existing cleaning products and services 
within the home.  

In the next section, the method and premises 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 premises presented in the second section. Based 
on the findings of the study, design implications are 
presented in the fifth section of the paper. Suggestions for 
future work are also 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 featured non-elders (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. 

 

 

 Elders in family Non-elders in 
family 

Roomba 
Discovery 

N =1 N = 2 

Hoover Flair! 
Upright 

N = 2 N = 1 

Table 1. Design of the ethnographic study. 

There were four parts to the research activity. In Part I, 
conversational interviews were conducted with each of the 
members of the family. The goal was to get to know the 
participants, whether and how the 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, ÒWhat are 
three things you do to keep the household running 
smoothly?Ó 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 f ive or ten years, and how they envisioned things 
would change in the next f ive or ten years. This elicited 
ideas ranging from the change of seasons to holiday 
preparations, cleaning staff getting f ired, and children and 
adults getting older.   

In Part II, the central person in the family fil led out 12 
images of a visual story diary (photographs augmented by 
written descriptions in a logbook). They were asked to 
document 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 were also asked to document the products and 
services used to clean floors, ranging from rags to brooms 
and mops, to vacuums and dustbusters, to cleaning services. 

 

Figure 1. The Hoover Flair  stick vacuum (left) and the  
i-Robot Roomba Discovery vaccum (r ight) used in the study. 
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For each entry, they also noted their mood at the time the 
photo was taken, and how long they had been in that mood.  

The central person in the family was then given either a 
Roomba vacuum or a Hoover Flair upright bagless vacuum 
(Figure 1). These products offer essentially the same 
cleaning functionality, except that the Roomba is 
autonomous and the Flair is not. They 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 the 
whether the new product had an inf luence 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 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. 

Part I was videotaped, and photographs were taken to 
augment the video recordings. Parts II and III were 
documented through still images and written entries in the 
diaries. Part IV was audiotaped. In all, between 15 and 20 
hours of conversation were recorded in a total of 6 different 
settings, and over 150 images were recorded and annotated 
in 6 different settings. 

Research site of the fieldwork 
The ethnography was conducted in central and western 
Pennsylvania, with four interviews taking place Pittsburgh, 
PA and two in Harrisburg, PA. Pittsburgh is a city of about 
350,000 people on the western border of Pennsylvania [20]. 
A boom in steel production many 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 
Allegheny county is below the national average [20]. 

Data sources 
Participants were recruited by using word of mouth, locally 
posted f lyers, and newspapers. Inquiries for participants 

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. In one instance, 
participants recommended neighbors; the neighborhood 
community, in addition to the home, was understood as an 
additional perspective into housekeeping and caregiving. 

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 f ield notes and transcriptions was coded. 
Products were coded for mentions of functionality, 
aesthethics, and symbolism. Coder reliability was high 
(Kappa = .92); disagreements were settled by a third coder.  

PRODUCT ECOLOGY 
An ecological framework was adopted to best describe the 
dynamic aspects of product use. An ecology can be 
generally thought of as a set of interdependent parts that 
have particular relationships within a system. The word 
ecology is derived from the Greek oikos, meaning 
habitation. 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 ecology to 
define the relationship that living beings have with organic 
and inorganic environments, as Òthe study of the household, 
the economy, of animal organismsÓ [18]. 

Recently, Bell [2] used the term ecology even more 
broadly, to include all the aspects of a specif ic experience 
in context. According to Bell, researching an ecology helps 
to Òconvey an experience, a sense, a glimpse, or a window 
into another worldÉ a way of talking about deep cultural 
patterns that implicate everything we do. Knowing these 

 

Figure 2. A schematic diagram of a product ecology, showing 
products, people, activities, and the environment and the 
social and cultural context of use sur rounding a product. 



 

 

stories, interests, and patterns makes it possible to design 
and develop products and services that f it (intuitively) into 
peopleÕs lives.Ó [3]. BellÕs approach seems relevant for 
product design, because it offers a mechanism for 
examining multifaceted aspects of the environment, 
including the products we interact with. 

Other researchers in HCI have described the context of use 
of technology in ecological terms. Nardi and OÕDay [17] 
use the term 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. Similarly, 
Pirolli and Card [21] used the term information foraging to 
explore how information-seeking activities unfold in an 
ecology of people and technology. 

The concept of the product ecology was developed to 
describe the dynamic and social relationships that people 
develop with new technology products and interactive 
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 in 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). 

The product ecology describes the social experience of use 
of a product, as well as how mutual adaptation occurs 
between the people and the product in the ecology. The 
product ecology defines the environment 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 f indings from the ethnography showed that the 
Roomba robotic vacuum, but not the Flair, supported the 
three basic premises of the study. Different people within a 
family formed different social relationships with the 

Roomba vacuum, but the same experience was not 
observed for the Flair vacuum. Differences in resulting 
behaviors were observed between elders and non-elders: 
specifically, elders changed the way that they cleaned, 
moving away from planned cleaning to more opportunistic 
cleaning, when using the Roomba vacuum. Finally, in two 
of three households, the Roomba entirely replaced the 
system of cleaning products and services in use. This was 
not the case for the Flair vacuum, which had far less impact 
on the ecology of people, products, and activities in use in 
the home. 

Product ecologies of functioning households 
In a functioning household product ecology, an assortment 
of cleaning and household maintenance tasks are performed 
on a regular, if  not scheduled 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. Ancillary tasks include making sure that all 
appliances and light fixtures are safe and operative, and 
keeping gardens, yards, and sidewalks clear and easy to 
traverse. In the majority of cases, these tasks are performed 
by men. 

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

Within these groups, the younger women felt stress about 
balancing caregiving activities and career activities outside 
the home. Younger women cleaned opportunistically, when 
things Òlooked dirtyÓ or they encountered some free time. 
They had trouble articulating how long particular cleaning 
tasks took. Elder women seemed to be comfortable, even 
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.  

How new products affected existing product ecologies 
The presence or absence of people and changes in their 
roles caused change in the product ecologies of the families 
in the study. For example, one family had just f ired their 
cleaning lady; another family had recently taken on the care 
of their elder mother, who had recently suffered a stroke. 

However, the study showed that products can also have 
significant impact on an existing product ecology. Families 
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who received a Roomba vacuum experienced changes in 
existing product ecologies, and different people formed 
different relationships with the vacuum. However, the Flair 
vacuum did not have the same effect. The RoombaÕs 
autonomy and ease of use caused change in the roles people 
assumed in housekeeping, how they cleaned, and the use of 
other cleaning products. While the Flair vacuum offered the 
same cleaning functionality, it did not have the same ability 
to enact change. 

Specifically, the Roomba affected the following 
components of the product ecology: it affected people, both 
in terms of how traditional roles and different ages 
approached cleaning; it affected activities, in the way 
people cleaned (supporting opportunistic cleaning and 
multi-tasking along with planned cleaning); and it affected 
the interactions between people, people and activities, and 
people and other cleaning products. The Roomba made the 
process of cleaning social, by causing people to clean 
together and to make social attributions to the product. 

Families were able to clearly articulate the changes in the 
household brought on by the Roomba vacuum. For 
example, when asked if the Roomba changed the way they 
cleaned, Mrs. S, a 47 year old homemaker who balanced 
career and family, talked about the suction power and ease 
of use of the Roomba: 

Mrs. S: ÒYeah, for EÕs room, yeah I like it for her 
room. I am always surprised, I mean you know, like 
another week comes by, letÕs do it again. I put it on and 
itÕs like, oh itÕs good and then I will put it on again, 
you know for the same room and I am like okay letÕs 
do it for round two. And sure enough, it got more dirt 
and I am like, Ôwow, thatÕs so nice.ÕÓ  

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: ÒYes 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 f loor 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.Ó  

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: ÒYeah, 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.Ó 

When posing the same question to the families who had 
received the Flair vacuum, two of the three families said 
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. They found some novel uses for 
the product. One of them used it to clean because it was 
new, and convenient: 

Mrs. P: ÒNumber one is that she likes new gadgets. So 
there is like this honeymoon periodÉÓ 

However, this was the family that had fired their cleaning 
woman, so the family was already undergoing significant 
changes related to cleaning tasks. 

People 
The Roomba affected people, by changing existing and 
traditional roles of cleaning. The Roomba made cleaning a 
concern for everyone in the home, not just the traditional 
female household member serving in the role of 
homemaker and caregiver. Men were excited about the 
Roomba, and in all three instances, men introduced the 
technology to the family. Fathers and sons were the first to 
take the Roomba out of its box, charge it, set it up, read the 
manual, and in some cases, learn how to use the barriers 
and the remote control, often in teams of two:  

WJ: ÒWell, my nephew (age 13) got it out of the box. 
He is very interested in robotics. He got it out of the 
box, and he set it up, and then we used it, I think on the 
dining room floor. And I was very skeptical as I said in 
my notes. But then when I went to wet mop the floor, 
which I usually do after I dry mop, I noticed that I was 
not getting nearly as much dirt on the sponge mop that 
I usually did, even after I have done the other cleaning 
first and so we just think it is terrif ic.Ó 

PL: ÒOh, 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 itÕs going to 
get stuck under the chair, or itÕs going to get stuck 
somewhere, but it did not get stuck anywhere.Ó 

Unlike the Flair and other vacuums already used by the 
families, the Roomba appealed to children and elders, 
beyond the primary female homemaker. Although some of 
this is due the novelty and autonomy of the product, 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 Òat the push of a button;Ó the 
90-year old woman in the study laughingly described the 
Roomba as Òthe epitome of laziness,Ó 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:  

PL: ÒN (age 10) was very interested in the Roomba. I 
had to keep him from driving it around the house. He 
was learning how to use the remote control.Ó 



 

 

WJ: ÒI 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 doesnÕt end up 
being my job quite as much.Ó 

Others realized that the RoombaÕs autonomy and ease of 
use would make it accessible for elders and those who have 
problems with mobility: 

PL: ÒBut 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.Ó 

WJ: ÒAnd for people like my mom who are elderly, itÕs 
one thing where they have to struggle to figure out how 
they are going to vacuum, instead they could just a 
press a button.Ó 

Individuals from the same family created different 
relationships with the Roomba. These differences were 
based on subtle shifts in importance given to functional, 
aesthetic, and symbolic aspects of the product. These 
differences appeared to be greater when comparing eldersÕ 
responses to non-eldersÕ responses. 

The RoombaÕs autonomy, accessibility and ease of use 
made it interesting and easy to use for everyone. However, 
these features inspired different reactions to the product by 
individuals based on age, role, and gender. Children and 
teenagers treated the Roomba as an educational 
opportunity. The girls in the study used the Roomba to play 
games. The boys in the study attacked the technical 
challenges of the Roomba by reading the product manual, 
and learning how to use the remote control and barriers to 
streamline the operation of the vacuum.  

Female heads of the household viewed the Roomba as a 
gadget and a usable product. While all of them were 
initially skeptical about the functionality of the product, 
each was very pleased with the job done. Two of the three 
females felt that the Roomba liked the Roomba enough to 
use it to replace the floor cleaning products they already 
had in use.  

Male heads of the household viewed the Roomba as a 
gadget and a valuable timesaver. The productÕs function 
and features were interesting enough to get three male 
heads of the household to take the Roomba out of the box, 
set it up, and introduce the technology to the rest of the 
family.  

The Roomba also affected the ways that different 
generations cleaned. Families that had older women at the 
head of the household habitually did weekly planned 
housecleaning. Introducing the Roomba into households 
with elders caused them to moved from planned to 
opportunistic housecleaning, and more frequent occurrences 
of vacuuming. In the households of younger people, 

opportunistic cleaning happened more frequently, with men 
and children assisting with the vacuuming. 

A third major finding from the ethnography is that the 
Roomba, with its autonomy and robotic technology, served 
to change the social context of cleaning activity. For 
example, the Roomba inspired people to undertake the 
activity of cleaning together. PL and NL cleaned together 
with it, and DL helped CL with her weekly housecleaning 
once the family had received the Roomba. ES and her 
friend made a game out of cleaning to see how well the 
Roomba would do. In this way, cleaning became a social 
activity.  

Activities 
The Roomba vacuum changed the work of cleaning. The 
autonomy of the Roomba allowed for multitasking, 
meaning that participants could do something else while the 
floor was being vacuumed. In addition, because cleaning 
using the Roomba could be done with minimal physical 
effort, cleaning could be done on an as-needed basis, rather 
than planning to clean or running the vacuum when there 
was free time. Therefore, both opportunistic and planned 
cleaning activities increased, and were undertaken by all 
members of the family. The Flair vacuum had no similar 
impact Ñ  it remained a product that was used only by the 
female head of the household.  

The promise of technology reducing labor in the home is 
something that has been promised time and time again in 
history, as described by several longitudinal studies [4, 5, 
24]. The Roomba did reduce the labor of cleaning, by 
allowing people to do something else while f loors were 
cleaned:  

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

WJ: ÒItÕs cutting my time in half in terms of cleaning 
the f loors. And we can do something else when thatÕs 
happening. So, itÕs really great.Ó 

In addition, the Roomba changed the frequency and kind of 
cleaning activities. 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. 
A few others planned cleaning activities at specif ic times 
during the week. The Roomba proved to change both types 
of cleaning. It 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. 
Therefore, it affected both planned and opportunistic 
cleaning activities. One family even noted that they could 
undertake more opportunistic cleaning, and keep the basic 
standard of cleanliness at a higher level:  
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WJ: ÒWell, there is really no reason for us not to just 
turn it on. It takes no effort. So we might just as well 
have it going, you know, like every other day or 
something, instead of using it just once a week.Ó 

The Flair vacuum was praised for its small, lightweight 
form and its f lexible head that could go under furniture. 
While the Flair also inspired opportunistic cleaning, the job 
that it did was not suitable enough to signif icantly change 
when, how, and who did the cleaning in the house. 

People also devised creative ways to use the Roomba, as is 
common in the experimentation period with new 
technology. 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: 

Mrs. S:  ÒYes, I find I have to put more stuff up. If IÕm 
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 IÕm using the Roomba, well I take 
everything up and put it on the bed.Ó 

Other creative approaches to using the Roomba to support 
each familyÕs cleaning activities were also documented. For 
example, Mrs. S, despite reporting that she did not like the 
Roomba enough to continue using it, continued to devise 
and email new ways of using the vacuum after the study 
finished (Figure 3):  

Mrs. S: ÒAnother thing I like about the Roomba: if it is 
NOT dirt you vacuumed up, you can search it againÉ  
we lost EÕs earring back and it was easy to findÉ  
unlike a regular vac when you have to rip open the big 
bag full of nasty dust and dirt and dig through it.Ó  

Other creative uses included making cordons and barriers 
using items in the environment, such as boxes and couches. 

 

Products 
The Roomba also had an effect on the use of existing floor-
cleaning products with their own product ecologies. Two of 
the three families entirely replaced their floor-cleaning 
systems of products (vacuums, dust mops, and brooms) 
with the Roomba. The L family was even planning to 
purchase a second Roomba. Interestingly, both of these 
families contained elderly family members. 

JS, the homemaker in the third family, claimed that the 
Roomba did not do a good enough job to replace the current 
vacuums and hand cleaning tools in place in the house. She 
believed that the layout and materials in the home made the 
Roomba diff icult 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.  

Researchers have theorized that exposure to unfamiliar 
products is an affective event that triggers a process of 
sensemaking, through which cognitive processes and 
emotional responses are triggered to link the familiar to the 
unfamiliar [22, 26]. Research on three disparate bodies of 
literature Ñ  human factors [8], industrial design [6], and 
marketing and semiotics [1] Ñ  have been combined to 
describe three dimensions of artifacts that f igure 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. 

While the process of cleaning was often described in 
emotional terms, cleaning products were only described in 
terms of functionality or lack thereof. However, the 
Roomba inspired more robust descriptions, beyond product 
function. Unlike other cleaning products discussed in 
interviews and diaries, the Roomba was described by 
individuals and families in not only functional, but aesthetic 
and symbolic terms. This is signif icantly 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. Three of 
the three families had both positive and negative comments 

 

Figure 3. Looking for an ear r ing back that was vacuumed 
up by the Roomba. Dir t was emptied from the canister, 
searched, and then re-vacuumed using the Roomba. 



 

 

about the aesthetics of the Roomba. Mrs. S disliked the way 
the Roomba bumped the furniture; WJ disliked the 
Òclackety-clackÓ 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. None of 
the families made comments related to the aesthetics of the 
Flair.  

Symbolically, the families receiving the Flair vacuum made 
symbolic associations that suggested they believed it was 
for Òolder people,Ó Òpeople who donÕt make a lot of dirt,Ó 
and Òpeople who donÕt clean.Ó These associations point to a 
general belief that the Flair vacuum was designed for 
people who do not or cannot take cleaning seriously. 

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: 

ÒWe showed it to most of EllieÕs friends. All her 
friends had come over, and they got a little 
introduction. So itÕs being up on technology, like itÕs 
okay. That goes on well with K, because he is always 
up on technology, so itÕs just another gadget.Ó 

It seems feasible that sensemaking of the Roomba, eliciting 
aesthetic, symbolic 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.   

Social activ ity and social attributions 
In all of the families, interactions between different people 
through the Roomba fundamentally changed, bringing a 
social aspect to the activity of cleaning. Every family in the 
study who received the Roomba documented instances of 
using it Roomba 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 three heads of the household reported talking 
to the Roomba as it did its work: 

Mrs. S: ÒWe 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, itÕs 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.Ó 

Q: What kind of things do you say?  

Mrs. S: ÒHey, come on over here. YouÕve already done 
that.Ó ItÕs just fun, though, to see the path that it took. I 
watched in the beginning to see how thorough it was. I t 
looked freshly vacuumed, which is good.Ó 

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

Hoover:  

PL: ÒWell, my parents named it Robby right away, 
after the old Robby the Robot. N called it I-Robot.Ó 

Additionally, MJ said Òexcuse meÓ to the vacuum if she 
bumped into it when walking through the house. 

All three families were interested in how their pets related 
to the Roomba. They made attributions about how the 
animals interacted emotionally with the vacuum. Each 
family related stories about what the dog or cat did. One 
family reported that their cat liked to sit near the vacuum 
Òto keep it company,Ó (Figure 4), and another that the 
geriatric dog was in fear of, and ran away from, the 
vacuum. 

 

These f indings help to illustrate how different factors in the 
product ecology can lead to adoption of new technology 
products in the home, and social product use. In the next 
section, three design implications for social technology 
products are discussed based on the f indings from 
ethnography. 

 

Figure 4. All of the families were interested in how their  
pets related to the Roomba, and made attr ibutions about 
how the animals interacted socially and emotionally with 
the vacuum. 
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DESIGN IMPLICATIONS 
Although the ethnography described in this paper was based 
on a study of cleaning products, it revealed interesting 
insights about the use of robotic products and systems in the 
home. Based on these initial findings, some broad 
guidelines for the design of robotic products and systems in 
the home are listed below. These guidelines, when mapped 
with specif ic people and design challenges for robotic 
technology, will lead to specific design recommendations 
for robotic products and systems: for example, walkers for 
elders that work within the confines of a small apartment, 
or a robotic playpen that takes information about the user 
and provides appropriate response (for example, if the baby 
is restless or sleepy). 

Consider function, aesthetics, and symbolic aspects of 
robotic products, because they contribute to both work and 
social practices within the home. 

Unlike other appliances and products, which can be hidden 
away if so desired, robotic products will be mobile and 
autonomous. The design of where and how they will charge 
and dock, and how they look as they traverse the 
environment, must be considered for successful integration 
into the home. 

Incorporate simple lifelike and social cues into robotic 
products, to make them seem social and support rapid 
adoption and social use.  

Simple social cues, such as sound or movement, can make 
robotic products and systems compelling, and not 
stigmatizing. For example, a robotic walker with an 
interface that allows an elder to see where neighbors may 
be milling about in the social area of an elder high-rise may 
be far less stigmatizing than a walker that simply provides 
an elder with ambulatory support. 

Design environments to adopt to robotic products, as well 
as products that adopt to environments. 

The current design of most homes Ñ  sunken living rooms, 
floors of various textures, and multi-f loor homes Ñ  does 
not readily support the use of mobile, autonomous devices 
Ñ  nor do products such as long curtains and fringed area 
rugs that are often placed within. Future environment 
design can and should consider how wheeled, legged, or 
snakelike robotic products might traverse the area. 
Designers of environments may also conceive someday of 
environments that adapt to these devices, and devices that 
can adapt to changing floor heights and substrates within 
the home. 

Limitations 
This was a small sample study, with 21 participants in six 
families. Often with such a small sample, a concern exists 
about the generalizability of the f indings. However, using a 
variety of different researchers to code the data and to work 
together towards grounded theory allowed for a strong, 

consistent result to emerge from this relatively small data 
set. 

CONCLUSIONS AND FUTURE WORK 
This paper has presented an ethnographic study of robotic 
products in the home. The home is a context for robotic 
products and systems that is far less understood than the 
workplace, the institution, or the battlef ield. Because 
robotic vacuums are readily available for the home 
consumer market, the experience of f loor cleaning was 
studied with six families. Each family was given a robotic 
vacuum or a stick vacuum that offered the same vacuuming 
functionality. 

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 most interesting finding was that 
the robotic vacuum affected signif icant change in the 
families, while the stick vacuum did not. Families cleaned 
more often, more members of the family cleaned, and 
people made social attributions to the robotic vacuum. In 
addition, the robotic vacuum affected generational 
difference in how elders as opposed to non-elders cleaned. 

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 Ñ  for instance, 
motion, sound, speech or the concept of a personality 
constructed from these design primitives Ñ  might foster the 
adoption and social use of future robotic products and 
systems. 
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