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INTRODUCTION

The contemporary western home is depen-

dent on an enormous array of service and

manufacturing systems. It is a major site of

consumption but also of possible produc-

tion. The private space is supported and

maintained by an array of public provisions

and intricately connected not only to local,

but also global communities and networks.

There are interlocking economies at play

and the home is now, more than ever

before, a primary marketplace. There is

competition for the home market not only

amongst the suppliers of competing prod-

ucts but also between the producers of

various stages of product development and

between producers and consumers them-

selves. A deeper understanding of the uses

and limitations of domestic technologies is

then crucial to new product development.

THE METHOD

The households studied were an opportu-

nity sample in that the researcher was a

close friend of one family member. But it

was also an organic sample in that the

roots of the immediate family were followed

to include a pre-existing network of close

relationships, rather than a cluster of unre-

lated individuals selected according to pre-

set criteria. The first household was that of

a middle aged couple and their youngest

son, the other two households were those

of their two eldest sons who were living in

their own homes with their partners. In-

depth interviews of between three and four

hours were conducted with seven individ-

uals in three households. Data was

collected using the Technology Biography

procedure.

The Technology Biography

The technology biography is designed to

generate critical and creative responses to

questions of home technology develop-

ment and focuses on past, present and

possible future domestic products. It identi-

fies: past developments and historical

trends that are of personal importance to

the respondent; current uses, problems

and concerns; and, by implication and

elicitation, desirable future developments

It includes the following elements: a

Technology Tour [13] where participants

show the researcher around their home;

Last Time Questions (e.g. when’s the last

time you really enjoyed a domestic task)

adapted from the Critical Incident method

[5]; A Personal History interview focusing

on the technologies and routines that

participants remembered from their past;
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a Guided Speculation on possible future

developments, and finally Three Wishes for

products that participants would like to

see, based on an aspect of the Cultural

Probe [7].  Further details are available [1].

Analysis

Ethnographic approaches to HCI and home

use product development were pioneered

by Alladi Venkatesh in the 1980s.  Since

then ethnographic approaches have

become increasingly common and yielded

insights for product developers [11]. The

home is a “distinct design domain” and

presents a great many challenges to

product developers in terms of sometimes-

contradictory requirements [9]. The present

research was ethnographic in the broad

sense of the tradition [18]. The analysis

worked towards a close reading of

everyday objects and situations. The inter-

views and data were approached with what

Blumer called “sensitising concepts” in

order to create “rough and always provi-

sional guides to a changing and complex

reality.”[18]. Data was coded using the

qualitative data analysis package Nvivo.

Table 1 shows the main themes or “Nodes”

used in the analysis.

The associative themes heading each

column were used to structure the account.

Many of the nodes were native terms, i.e.

they were used by the participants them-

selves, while others were summary devices

for areas of concern. Other studies have

noted that “research into the meaning of

home repeatedly throws up the same basic

terms: privacy, security, family, intimacy,

comfort, control” [14].

The present study generated very similar

terms. Although this does not suggest that

findings can be generalised it does indicate

that the concerns and processes identified

in studies such as this are not limited to

individual families. However, as with most

other ethnographic studies of the home,

the sample here was limited to white,

middle class participants. The findings,

which follow, are drawn from a large ethno-

graphic report and summarise complex

issues and themes. These were chosen as

being of most relevance and likely interest

to designers. 

KEY FINDINGS AND ILLUSTRATIVE

PRODUCT EXAMPLES

Diagrams, drawings and computer gener-

ated images were produced to illustrate

product ideas. These illustrative product

examples helped in understanding and

reasoning about the problems under

discussion. They were not necessarily prac-

tical product solutions but rather think

pieces to inspire or provoke designers. In

this respect they bore some similarity to

Chindogu objects. Chindogu objects are

“unuseless”: they solve one problem but

create larger ones. Kawakami’s Portable

Lamp Post, for instance, solves the

problem of poor street lighting but creates

the larger problem of having to drag a lamp

on wheels around [10]. Chindogu is

concerned with the minutiae of everyday

life, it can identify previously overlooked

problems and suggest technological

solutions for them. In this sense our

approach is similar but we are serious.

However, no claims are made for the

product examples in terms of practicality

or originality. The following sections

summarise the key findings.

The division of domestic labour

Although some research suggests we are

moving towards an “androgynous society”

[15] an inequitable division of labour is still

evident. Data from the Office of National

Statistics (ONS) demonstrates that women

in the UK spend more than twice as much

time on domestic tasks as men [12].

Despite a massive shift in terms of

women’s employment outside of the home

there has not been a concomitant change

in the division of domestic labour. There

may however, have been an attitudinal shift.

In the following extract Katherine, a twenty

seven year old careers advisor, reflects on

the differences in the distribution of

domestic labour between her own genera-

tion and that of her parents.

KATHERINE: There is at least an

expectation that there should be a

more equal division, whereas within my

parents’ relationship there was no

expectation at all. Cos her role as

Mother, and then as part time worker

and then full time - and Mother, she

continued to do everything, she

continued to maintain the traditional

levels, all this sort of stuff. And I do feel

that he [her Father] had the option to

dip in and out when he chose to really.

That was - it was never really a require-

ment so it was never a factor, Mum

wouldn’t rely on that. Whereas now,

and I think the rows that I’ve had with

Alex [her partner] reflect that really, it’s

– why the fuck should I? I’m working

part time, full time, whatever.

Although the male participants in the study

did not necessarily do an equal share of the

housework they did at least feel guilty

about this. Housework remains statistically

female work and it is interesting to

consider, in this light, the range of labour

saving technologies available and their

uptake in UK homes. ONS data reveals that

there is a television in 99% of British

households while just 23% own a dish-

washer. Entertainment technologies appear

to be a greater priority than task based

technologies. There is currently no widely

available technology to aid in routine tasks

such as tidying up. There is however a wide

array of tools to support DIY and

gardening, which is statistically male work.

The range of tools for male work and the

relative paucity of tools for female work

coupled with the spread of ownership of

existing technologies indicate men’s

continuing economic power in the home,

the subordinate position of women and the

lack of value placed on housework.

Gendered domestic technology

Domestic technology and the labour

processes associated with it are closely

tied to notions of gender and identity. Most

domestic technologies are implicitly or

explicitly gendered through design. This

notion is perhaps best illustrated with refer-

ence to men and women’s electric shavers

where differences are primarily aesthetic. It

is unlikely that an electric shaver aimed at

men would be made in the whites and

pastel colours of those aimed at women.

Similarly it is difficult to imagine an elec-

tronic screwdriver in white and pastels

being a popular choice of DIY tool. The

design of everyday objects keys in to

particular cultural themes. Consider then,

Space Time Desire

Ownership Routine Functionality 

Control Priorities Fun

Exploitation Private Time Appropriation

Conflict Public Time Dissatisfaction 

Negotiation Identities Role 

Aesthetics Communities Resistance

Table 1.  Nodes Used to Categorise Data.
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why “white goods” (fridges, freezers,

cookers, dishwashers, washing machines)

are white. Aside from material and cost

limitations one explanation is that the

colour white keys into particular cultural

associations. It has connotations with

hygiene and cleanliness but also purity,

innocence and virginity, all important

elements of the cultural themes of western

femininity. The design implications of this

are clear: as patterns of female employ-

ment outside of the home change, house-

work appliances should be aimed at men.

An illustrative product example arose from

the following observation by Fred, a middle

aged retiree:

FRED: Personally I wouldn’t have one

[a dishwashing machine] cos I don’t

think any washing machine, dish

washing machine, does the job that

you want. One of the worst things is

when you’ve been using a pan and it’s

encrusted with meat: you’ve got the

hard crusty - no machine will get rid of

it, and those are the most unpleasant

things to clean, those are the things

you want a machine to do. They’ll only

clean things that are so easy to clean.

If you put a hard encrusted pan in

there it’ll come out just as bad after-

wards so you’re still going to have to

do it in the sink. Absolutely over rated

things and I personally would not have

one. But I’m outvoted on that.

Figure 1 shows an illustrative product

example that might address these prob-

lems:

This is an obvious idea and may have been

done before. If it has been done, however,

it did not catch on. It may be that effective

design and a marketing strategy aimed

squarely at men might make such a

product appealing. For more sophisticated

strategies for addressing gendered design

see [16]. Some participants in this study

pointed out that doing the washing up can

be a social event: one person washes

another one dries and they both chat; in

this respect washing up can be pleasur-

able. Machine dishwashers eliminate this

pleasure but this kind of device would not.

Such a device would not require any

loading or unloading of dishes and might

save time. It is quite possible that people

who own dishwashers spend as much or

more time on the task as those that do not. 

Labour saving devices do not save time

Participants in this study confirmed the

finding of time diary studies [15] that labour

saving devices do not, as one might

expect, also save time.

FRED: I think people probably spend

more time on housework now than

they did then. Maybe people didn’t

have vacuum cleaners so maybe they

would only sweep up at a weekend. It

was a dustpan and brush so you would

probably put up - or they took mats

out cos people didn’t have fitted

carpets, they had coconut mats or

clippy mats so they went and shook

them. Whereas now we tend to hoover

every day. You know, we wash every

day so I think all in all we probably

spend more hours now than they did.

Like spring cleaning was literally that -

spring cleaning when the weather got

brighter and, you know, people sort of

had a good clean, shook mats and

furniture and all the rest of it.

Robinson and Godbey present empirical

evidence that people who own washing

machines spend as much if not more time

on their laundry than those who do not [15].

Quantitative and qualitative improvement

such as cleaner clothes in a larger

wardrobe may be made but no less time is

expended.  The failure of the washing

machine to save time can be related to the

historical context of its development.

Washing machines developed at a time

when whole days would be devoted to a

weekly wash.  Beth, a middle aged local

county councillor, reflected at length on the

changes in wash day routines that she had

witnessed in her lifetime.

BETH: When I had the old twin tub I

used to be able to do a family wash in

an hour. Now you had to have skill to

do that because you only filled your

tub once and what you had to do, very

carefully, is separate your  family wash

and starting with your very lightly

soiled things first, gradually go down

to the heavily soiled so that the light

things went in first and didn’t dirty the

water too much and then that one tub

of water lasted for the whole family

wash. Now with this [her current drum

washing machine] you’ve got to have a

whole different way of washing. These

I think are better used when you pop

washing in every day. You know, gone

are the days when you had a separate

day set aside for wash day. Really that

should be used - you pop something in

every day because if you do a family

wash in one day, it really does take all

day which is no better than the days

when we had the pos tub really. The

only thing is yes you’re not physically

scrubbing but you’ve got to wait for

that wash to be done. OK you can go

off and do something else but you

know that basket sits in the kitchen the

whole day.

The automatic drum washing machine does

not provide a ready affordance to weekly

wash days: a whole day could be taken up

waiting for cycles to complete. Participants

in the study did small daily washes. A clear

design implication was that appliances

should save time as well as labour. Figure 2

shows the illustrative product example of a

flat wall mounted machine for quick daily

washes.

A few items of clothing, say a single outfit,

would be hung and washed with cycled

water; because the clothes would not be

thrown around in a drum this could cut

down on or possibly eliminate ironing. All of

the participants in this study reported a
Figure 2: Flat Washing Machine

Figure 1: Electronic Dishwashing Brush
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deep aversion to ironing. It may be that this

family is unusual in this respect but there is

a wealth of quantitative, qualitative and

historical data that demonstrates that

housework is frequently experienced as

joyless drudgery.

Domestic labour and “anti-flow”

Csikszentmihalyi’s study of “flow” is one of

the few psychological accounts of enjoy-

ment [3]. After studying diverse groups,

such as rock climbers, chess players and

dancers, who were all engaged in activities

that were their own reward,

Csikszentmihalyi discovered a common

characteristic of their experiences. Flow

was a term used by the participants them-

selves to describe a peak experience of

total absorption in the activity. 

Csikszentmihalyi identified the conditions

for flow as: a close match between skill and

challenge, clear goals and constant feed-

back on performance. It was characterised

by a decrease in self-consciousness and

time distortion in that an hour may seem

like a minute. Certain domestic tasks

induce what might be called “anti-flow” and

this can be thought of as the polar opposite

of Csikszentmihalyi’s term. In housework

goals are clear but part of an ongoing work

pattern, there is control but little challenge.

Anti flow or perhaps “drag” might be char-

acterised by an increase in self-conscious-

ness and time distortion in that a minute

may seem like an hour. 

However, some domestic tasks were enjoy-

able in particular contexts for the partici-

pants in this study. Indeed certain domestic

activities feature some though not all of the

characteristics of flow activities.. Here

Jake, a twenty eight year old engineer,

reflected on the housework that he “didn’t

mind” doing:

JAKE: Yeah, you know, you can sort of

instantly see some improvement [when

cutting the lawn], sort of the first cut

that you take. And sort of looking

forward to the rest of the lawn looking

like that. […] I don’t mind hoovering,

you can get a bit of feedback from

hoovering, you know, you can see the

carpet come to life.

The design implication here then was to

consider counter-intuitive measures such

as making domestic tasks more difficult in

order to better match skill with challenge.

The illustrative product suggestion here

was a playable vacuum cleaner based on

minesweeper but no doubt more appro-

priate games could be used. The game

might be displayed on a screen attached to

the handle or projected onto the carpet

itself.  The same idea occurred to partici-

pants in a recent workshop on fun [4].

A suggestion from a York usability

researcher was the “strip” vacuum cleaner

illustrated in Figure 3, where clothes would

be sucked off the model in the display.

Obviously there would be moral issues to

address but it might encourage men to do

their share of the cleaning!

Enjoyability

It is now generally accepted that ease of

use or usability considerations should be

central to product design. Indeed, usability

is now taken as a matter of course and the

design challenge has been broadened to

include “the joy of use”[8]. The joy of use,

or perhaps “enjoyability” should be of

particular concern to designers of domestic

technology. Whether the device in question

is intended for entertainment or work it

should be enjoyable to use. The distinc-

tions between “work” and “leisure” and

“tool” and “toy” are being challenged by

new approaches to design [8]. Indeed, it

has been suggested that the idea of work

as “serious, difficult and unpleasant, the

opposite of fun” is a throw back to the

protestant work ethic [18]. This study iden-

tified several mundane domestic tasks as

susceptible to improvement by game like

designs. One of these was a domestic

budget planner.

Despite concerns over a world wide reces-

sion, personal borrowing in the UK has hit

an all time high of £700 billion with average

households owing £5300 on top of their

mortgage. With increasingly easy credit

options and massive advertising for both

products and credit to buy them with, it is

becoming increasingly important for people

to plan their finances and yet very few

people do so.  Dennis Chao’s PSDoom is

a Unix process manager which adapts the

popular first person shoot ’em up, DOOM,

as the user interface [2]. Instead of deleting

files, monsters are killed. A domestic

budget planner could be designed along

similar lines. Figure 4 shows a folded Excel

spreadsheet to illustrate a possible environ-

ment for such a game.

The user / player would first enter their

details for income and expenses. Income

would be represented as weapons in the

game, £100 hand grenades, for example,

and £1 bullets. Expenses would be

monsters to fight. The behaviour of these

monsters would be determined by princi-

ples of financial management. The level

would represent a period of time, a financial

week or a financial month or a financial

year. The player’s life bar would fall when

there was a shortfall between income and

expenditure. The object of the game would

be to survive the level by managing

resources sensibly. The game need not be

violent, monsters might be fed rather than

killed.  A similar product example was an

online shopping interface (shown in Figure

5) based on a 3D adventure game where

users would negotiate an environment

collecting items.

This visual aid was based on a Jetski game

in DarkBasic. The idea is that the user

collects items in the usual platform game

Figure 3: The Strip Vacuum Cleaner 

Figure 4: Spreadsheet Cave

Figure 5: Jetski Online Shopper
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manner and the “score” reflects the bill.

One of the problems of such developments

as on line shopping is the effects of isola-

tion from local communities and this was

another theme of investigation in the study.

The privatisation of space

The contemporary western workforce is

currently more mobile than ever before and

there has been an erosion of local commu-

nities. Participants in the study were

concerned about the isolating effects of

such demographic changes and also

technological developments such as

the internet and cable TV [17].

BETH: Being a member of the commu-

nity meant all of you going to the

church together, all of the children

going to a youth club together, maybe

all the women going to a keep fit class

on a night and all the men going to a

pub. You know, there was a great tradi-

tion that the men of the street or the

close or whatever, popped to the pub

together because they’d all been

working in the same place, this sort of

thing, so that, in that sense, commu-

nity doesn’t exist here, it’s broken

down. […]I haven’t had close contact

with them [the neighbours] and we’re

not always in and out of each other’s

houses as you might have been years

ago because we’re all working and

busy doing different jobs. I mean years

ago when you lived in a street you

probably all worked in the same

factory or the same block of offices,

your children all went to the same

school. It’s much more diverse now, in

this close there are many different jobs.

The design implication here was to restore

the social connections that have been lost.

Illustrative product examples included a

street web site (Figure 6) where residents

could upload information about themselves

and chat with neighbours.

Concerns over isolation do not only apply

to the local community: participants in this

study sometimes felt isolated from the

members of their own household. The

home appliances of the twentieth century

have offered technological, rather than

social, solutions to problems of shared

space: the TV in the bedroom, the

computer in a spare room, the headphones

for a HIFI – all privatise space. Watching TV

can be a deeply social practice. In the

following extract, Charlie, Beth and Fred’s

twenty one year old son who worked at a

car manufacturing plant, reflects on a

period where the family attempted to give

up watching television but failed because

of the social importance of shared

viewing patterns:

CHARLIE: We tried giving television up

for a while, it was forced upon us by

Mum and it didn’t last very long

MB: Why not what happened?

CHARLIE: Cos of Coronation Street of

course I think she went about three

episodes and she was totally out of it

when she went to work, wasn’t able to

discuss it.

Up until recently if a viewer was watching

TV alone they could be reasonably confi-

dent that someone they knew would also

be watching and that they would be able to

discuss it the next day. The recent prolifera-

tion of TV channels means that people are

less likely to be watching the same shows.

“Did you see…” conversations in the work-

place will, perhaps, become things of the

past. Figure 7 shows the illustrative product

example of a TV “buddy list:”.

Applications that tell users when their

friends are on line are commonplace, and

interactive TV now allows users to access

email at home. This technology could be

adapted so that viewers would know what

their friends were watching. Indeed we

recently found that AOL considered such

a development.

The home as a site of conflict

There have been marked trends towards

single occupancy and smaller families in

the west; nevertheless, the vast majority of

households are shared spaces. Domestic

space is a limited resource and competing

demands are made of it, in this sense, the

home is the site of conflict. Participants in

the study identified incompatibilities in

preferences over room temperature,

lighting levels, and audio volume in

entertainment devices.

BETH: My husband always complains

it’s far too hot, I on the other hand,

think it’s far too cold so yes the minute

I go out the door, off goes the central

heating and he’ll adjust the time so

that it comes on about half an hour

before I come in. But of course I recog-

nise that because I know the house

isn’t at the temperature I like.

The design implication here was that tech-

nology should be customisable for different

individuals in the same room. Illustrative

product examples included heated furniture

of the kind already available in cars, so that

one side of a sofa or one chair could be

warmer than another; directional lighting

and directional sound speakers were also

suggested.

DISCUSSION: CHALLENGES FOR THE

DESIGNER

The above sections give some examples of

the insights we obtained by detailed ethno-

graphic study of a single family’s relation-

ship with technology in the home. These

themes resonate with those identified by

other authors [e.g.  9, 11, 13, 14, 15]. The

themes that have emerged from these

studies are very different to those that are

commonly used to inform design in the

office. In the workplace, products are

required to be learnable, usable and fit for

task. Looking for examples of equivalent

terms in the context of the home we might

identify enjoyability (reducing, if not elimi-

nating housework drudgery) re-codification

Figure 6: OurStreet.Com

Figure 7: TV Buddy List
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(in terms of aiming technologies at men

that have previously been marketed

towards women), and inclusivity (in terms of

reducing social and familial isolation).

Enjoyability

The first aim for designers of domestic

technology must be to completely eliminate

domestic labour. Where this is not possible

designers must attempt to make domestic

labour more enjoyable. This might involve

counter-intuitive measures such as making

tasks more difficult in order to achieve a

closer match between the user’s ability and

the challenge of the work. Where it is not

possible to make a task enjoyable,

designers must at least attempt to make

their appliances sensuously engaging.

Re-codification – Gendered Design

Gender identities are expressed in the use

of domestic technology. As the labour

market changes and we move towards

what Robinson and Godbey [15] have

called “an androgynous society”, product

designers must consider changing patterns

of domestic labour. If men’s transitions

to domestic work are to be encouraged

then home appliances must be made to

connote masculine cultural themes,

domestic technologies traditionally aimed

at women then, must be re-coded.

Inclusivity – The Deprivatisation of

Domestic Space

Both labour saving devices and entertain-

ment technologies tend to privatise

domestic space and isolate household

members from one another. The challenge

for designers then is to make technologies

that will help restore the social connections

that have been eroded. Demographic

changes and technological developments

have isolated the household from the local

community as never before. The imagina-

tive use of communication technologies

could reverse this trend and emphasise

inclusivity.

Positional Pyramid

Finally, the question arises of how we could

measure the effectiveness of domestic

technology. The key dimensions suggested

here are enjoyability, re-codification and

inclusivity. These are expressed diagram-

matically in a “positional pyramid” in Figure

8 [6]. This could be used either to test

products or draw up product specifications.

The positional pyramid does not imply hier-

archy. No point of measurement is any

more or less important than the others. In

the work context Likert rating scales are

used to assess usability and satisfaction.

Of course these concepts are important in

the home but we have argued that the

home produces other significant design

challenges besides these. These are early

days in the study of home-use technolo-

gies, equivalent to the earliest days of

office technology when basic concepts

such as usability and task fit were still

being refined. We hope that this paper

makes a small contribution to this larger

debate. At the very least we hope we will

provoke designers and researchers,

coming from the study of products for

use in the workplace, to look at the home

in a different light.
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