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Abstract
Inspired by the design challenge “Space, Place, Threshold
- Considering the Experience of Home from Within and
Without”, we explored the issue of the distribution of do-
mestic work, in particular in families with children. We are
interested in social aspects of tasks’ distribution, mainly
how the perception of household tasks can be changed.
We emphasize the collaborative value of such activities by
proposing a technology that can support balancing work
distribution and encourage communication in this regard.
We will describe the motivation and the underlying prob-
lem of allocating domestic work in families and outline the
research design for tackling this challenge. Guided by the
ISO 9241-210 human-centred design framework, the spe-
cific methods will be outlined and an initial prototype will
be described.
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Introduction
As the world advances, women are actively taking part in
money earning for the family in addition to the household
work. Although women have reduced and men have slightly
increased their hourly contributions to housework, women
still do at least twice as much routine housework as men [4].
The amount of time spent on domestic labour is significant,



but is less important than who does jobs in the home [1].
A more balanced division of housework can help women
perceive fairness, experience less depression, and be more
satisfied. Various researcher proposed different models and
frameworks to balance the distribution of household work
[1, 4].

Family members face numerous challenges while dealing
with household tasks. Several studies have explored the
topic of the task distribution [5, 8, 3], where systems that
support family coordination or task management have been
proposed.

We assume that people in a household are sometimes un-
aware of the amount of work others have performed. Fur-
thermore, particular family members might have different
priorities what is needed to be done at home, therefore
frustrations, irritations and other negative emotions might
emerge. Tasks managers, to-do lists, calendars, etc., sup-
port organizing and distributing the tasks. Unfortunately,
such systems are based on the assumption that all work
that needs to be done at home must be distributed among
all family members equally in terms of the same number
of tasks. Those solutions also do not address aspects like
encouraging reflection and/or communication on domestic
task distribution between family members. They also don’t
take the different capabilities and for example age differ-
ences into account. Some family members might perceive
their tasks as their personal duty (or even as penalty, e.g.
when they have to clean the bathroom), instead of con-
tributing to a shared goal, which is taking care of the home
as a collaborative effort. Contributing to a shared goal
might change how the chore is perceived. The motiva-
tional aspect is especially important with regard to children
(i.e. how the boring and disliked chores can be transformed
into a playful and fun activity).

Sung et al. argue that it is possible that technology might
act as an active agent and a mediating factor for household-
ers, which then can trigger changes in behavior. He also
shows how technology in the household can change the way
domestic work is perceived. An introduction of a domestic
robot in a family motivated children and men to take more
responsibility [9, p. 422]. The robot enhanced social rela-
tionships among the household members [9, p. 421f]. We
would like to explore how to build technology that might
serve as an active agent in a household tasks’ distribution
setting. Such technology could also support balanced dis-
tribution of domestic work between family members in a
playful way and assure that one’s work can be noticed and
better appreciated by other family members.

Research Question
How should technology be designed to support fami-
lies to balance the amount of domestic work between
the family members?

We have some assumption, what qualities or features the
technologies should contain to support the family:

• change the individual perception of domestic work as
something pleasurable and fun to do;

• support the notion of ”collaborative effort” rather than
individual labor;

• support communication between family members;
• support reflection on domestic work labor;
• serve as motivator and a mediating tool.

Our research design and the specific methods aim at in-
vestigating the research question as such, but also aim at
evaluating the stated assumptions, so that these aspects
might be changed, complemented or eliminated.



Research Design
Our research design will be guided by the human-centred
design (HCD) framework outlined in ISO 9241 part 210
[7]. By using this design process, we rely on a standard-
ized framework, which has been validated by several years
of application, and at the same time allows for flexibility
with regard of methods used in the human-centred design
activities. In addition the framework not only includes task
modelling, but also takes the user experience into account,
which is for our project very important, because we want
to motivate all family members to engage in the domes-
tic work. The human-centred design process is depicted in
figure 1.

Figure 1: Human-centred design
process according to ISO
9241-210 [7]

Outlining parts of the first activity, Plan the human-centred
design process, is an aim of this document. Due to our
constraints in time and other resources not all aspects of all
activities will be addressed in detail, as we aim to focus on
discussing the particular methods we regard as appropriate.

After planning the human-centred design, the iterative pro-
cess consisting of four activities is initiated, starting with
Understanding and specifying the context of use. The con-
text of use is defined as ”users, tasks, equipment (hardware,
software and materials), and the physical and social envi-
ronments in which a product is used” (ISO 9241-11:1998,
as cited in [7]). Some aspects of the context of use will
be defined by the team in advance (e.g. type of families);
some specifications are informed by results of the applied
methods (e.g. habits, interests, capabilities and preferences
of the users). In the following we outline the methods used
to identify the aspects of the context of use:

Users We specifically focus on families with one or more
children. Regarding the sampling process, we will make
sure, that the sample is representative and consists of dif-
ferent types of families, i.e. with small children and/or

teenagers and both with working parents and a stay-home
parent.

The methods used aim to support the identification of the
stakeholders, their relevant characteristics, habits, prefer-
ences and capabilities. Before conducting empirical stud-
ies, we plan to conduct a literature review in order to build
on previous research and to identify stakeholders. The re-
sults of the literature review will inform the design of
the semi-structured interview, that will be conducted in
the sampled families subsequently. By conducting inter-
views, we want to learn more about the characteristics of
our participants, their habits and capabilities. Premising
the consent of the parents, we would like to interview chil-
dren independently - without the presence of the parents.
As Druin points out, there are existing power structures,
biases and assumptions between adults and children to get
beyond; and children, especially young ones have difficulty
in verbalising their thoughts [6]. By interviewing parents
and children separatly, we hope that the effect of power
structures and bias will be minimised. To minimise the ef-
fect between children and researcher, we will invest time
to connect to the children. To support children verbalis-
ing their thoughts assisting visualisations (like drawings)
might be used. The results of the interviews will inform
the observations, which will be conducted approximately a
week after the interviews. The observations might comple-
ment the description of users by additional observed habits,
preferences, aspects of their relationship etc. Because the
interviews have been conducted in homes, contextual in-
formation from this might help the researchers to decide,
on which aspects to focus during the observation; when
the best time might be to visit the family for the obser-
vation and which situations to observe. The observations
also might be helpful to study, if the information provided
by the participants during the interviews are coherent with



what they actually do.

Goals & Tasks Even though we pre-defined as an overall
goal the balanced distribution of the domestic work be-
tween all family members, the individual members might
have personal goals as well (e.g. what they regard as a
very important task) and at the same time, some family
members might already be allocated to some tasks (e.g.
parents might rather take on the hard jobs).

Figure 2: Timeline of the
activity ”Evaluating the design”

The methods used aim to support the identification of the
goals and task of the family members. We are in particular
interested in how work is currently distributed, how the
family members feel about this and what is regarded as a
”balanced distribution” for the family. These results will
serve as a base line, enabling us to compare the changes
after the introduction of the system.

The aforementioned literature review will also address
these aspects. Aim is to learn about known tasks in the
household, that might cause conflicts. In addition we also
want to investigate literature from developmental psychol-
ogy to learn, what kind of tasks can be allocated to chil-
dren at certain ages. After conducting the mentioned in-
terviews, we will specify and describe the different tasks of
the family members, how the tasks are currently distributed,
their assessment of what they regard as ”balanced” dis-
tribution and their feelings about the current situation of
domestic work. The subsequent observations will again
complement the description, in particular with regard to
emotional aspects and coherence of the reports.

Equipment refers to ”hardware, software and materials” [7,
p. 2]. Methods used will inform the specification about the
equipment that is currently in use (e.g. some families might
already use some kind of paper-based task-charts or other
task-managing object). Both interviews and observations

serve as means to identify and specify the equipment used
in the families.

Environment refers to the technical, but also to the cul-
tural and social aspects of the environment [7, p. 12]. Both
interviews and observations serve as means to identify
and specify these aspects.

Some of the data in this activity are expected to be rather
descriptive and don’t demand much interpretation. If in-
terpretative analysis is needed (e.g. regarding personal
goals; analysing observations), thematic analysis will be
conducted. After analysing the data, the context of use
will be specified, where further techniques can be used like
personas, use cases, scenarios, task descriptions etc., which
also supports the next activities in the HCD process: Speci-
fying the user requirements and Producing design solutions
(see figure 1).

The fourth activity Evaluating the design comprises the ap-
plication of several different research methods with different
objectives and time spans. Before this activity, we will con-
duct a small version of some of these methods in the form
of a pilot-test. By this we want to evaluate the feasibility
of the research design (e.g. whether the instructions are
clear and we can expect rich data), but also to test our de-
sign solutions. After the pilot-test, the design solutions will
be synthesized into one design solution, which can then be
used for the main evaluation. This can be seen as the first
iteration - it may be the case, that we have to go back the
first or second activity, before an improved design solution
can be produced, that can be used in the fourth activity.
The timeline of the main design evaluation is depicted in
figure 2.

This activity comprises of two phases, the first lasts one,



the second three months. At the beginning of the first
phase, the particular design solution will be introduced into
the participating families. In the first phase, we will apply
the following five methods:

Diaries All family members are asked to make notes about
their interactions and experiences with the prototype. This
is inspired by the Day Construction Method1, although
we leave the instructions more open. In addition to the
description, the participants are also asked to write some
reflective notes every other day. In case of small children,
they may be drawing pictures or use some sort of audio
recorded diary. As third instruction we ask the participants
to indicate on a curve their current experience once a week.
This is inspired by the UX Curve2. Although instead of
asking the participants at the very end, they are allowed
to assess their current experience compared to the previous
weeks.

The aim of the diary is to learn about how the participants
experience the interaction with the prototype and how they
reflect about the device introduced into their family and
how it affects the interactions between family members.
The diaries will be used additonally to preparate the re-
searcher for the subsequent observations and interviews.

Probes All family members are asked to take a picture
every day which is related to their home. We deliberately
leave it to the participants to decide what kind of pictures
to take. It might be pictures of their interaction with the
prototype, or pictures about domestic work or other things,
they might consider important.

1 see http://www.allaboutux.org/
day-reconstruction-method, last access July 30, 2014

2 see http://www.allaboutux.org/ux-curve, last access
July 30, 2014

By means of these probes, we aim to keep the participants
interested and engaged in the study and trigger a reflec-
tion with regard to the prototype. The pictures may vi-
sually communicate experiences and interactions with the
system and allow for comparisons between family members
(e.g. common or different values; what the different fam-
ily members consider as meaningful). The probes are also
used for the preparation of the subsequent observations and
interviews, as they may open up the dialogue and point to
interesting events.

Observations The researcher will visit the homes of the
families once a week to observe the interaction with the
prototype. Of special interest is where they put the proto-
type; how the prototype is situated in the home space (i.e.
how the family deals with the public visibility of their cur-
rent status of ”balance”), how the members interact with
the prototype, if the behavior changes over time, how the
tasks are distributed, how the family members are commu-
nicating about the distribution, how the members perceive
the domestic work.

Interviews After the observation, the researcher will con-
duct semi-structured interviews with all family members.
These interviews will be informed by the diaries, the probes
and the observations. Interviews serve as a valuable means
to clarify certain aspects that got the researcher’s attention
and provide additional information about the family’s expe-
riences. The interviews additionally gives the participants
the opportunity to make suggestions how the prototype can
be improved.

Both, observations and interviews might help to assess the
situation prior and posterior the introduction of the proto-
type (i.e. if the situation has been changed).

http://www.allaboutux.org/day-reconstruction-method
http://www.allaboutux.org/day-reconstruction-method
http://www.allaboutux.org/ux-curve


Critical Incident Technique In combination with the in-
terview during the last visit of the first phase (i.e. after one
months) the Critical Incident Technique will be used to en-
courage family members to give a narrative account about
the experiences they had - in particular with regard to emo-
tional aspects (e.g. talk about the most important, most
pleasurable, most annoying situations). Here the assumed
qualities will be evaluated, i.e. if the prototype supports
communication, reflection, serves as mediating tool etc.
Using the Critical Incident Technique also aims at giving
a holistiv view of the user experience.

During the second phase of the Evaluation activity, the fam-
ilies continue using the prototype for another three months,
unaccompanied by the researcher. They don’t have to con-
tinue with probes and diaries, because these efforts might
be troublesome throught this rather long period. After
three months, the families will be visited again in their
homes, where they will be observed and also interviewed.
The aim of this follow-up visit is to assess the durability
of possible induced changes and to rule out novelty effects.
We are particularly interested how the distribution devel-
oped after a certain amount of time and if the prototype
holds up to the assumed qualities outlined previously.

The collected data in the evaluation activity, a thematic
analysis with open coding will be conducted as described
in [2].

Initial Prototype

Figure 3: Initial prototype idea

We propose the interactive mediated watering flower sys-
tem (Figure 3). When developing the initial prototype, we
took the aforementioned assumed qualities or features into
account. Additionally it was important for us to include a
representation of love, as we want to emphasize the collab-
orative family effort and the respect and love the members

have for each other. The term flowerly we used for the title
of this paper resembles the terms balance, sign of love, and
a form of appreciation.

Content
The major elements of the prototype are composed of a
flower pot containing a tangible, mock flower, a watering
can, and a number of different heart-shaped objects in var-
ious colours that we call tags. The watering can resembles
a real one with a major difference. Instead of actual water,
the container section is designed in such a manner so that
different tags can be inserted and identified. In this case
tags are acting as data inputs for the watering can module.
On the outer side of the can, a digital visualisation module
(i.e. screen or led lights) constantly shows the level of the
”virtual” water contained in the can. This water is rising
each time that a heart-shaped tag is inserted in the can,
and is lowering when the tags are removed. At the end of
the can’s spout, a ”rose” (a device, like a cap, with small
holes) will be placed, where small holes replaced by laser
lights (diodes) of different colors that will create an illussion
of colorfull water droplets. The petals of the flower and the
leaves will decorated with small size plastic droplets. The
tob will contain necessary circuits to make the plant inter-
active. Some light sensors (photo diodes) will be attached
on different places of the plant that serves as the inputs for
the functional circuits of the flower pot.

Working Principle
Each tag represents a specific domestic task. After the
completion of each domestic task, the user inserts the tag
into the watering can. The watering can module identifies
this tag and visualises the increase of water level, also, it
turns on the laser lights of the rose to blink. The blinking
lights will be reflected on the plastic droplets of the flower’s
petals and leaves, and gives an illussion of water falling.



The light sensors of the plant immediately informs the tob
module to increase the size of the flower and plant, also
increase the level of the blooming. Figure 3 demonstrate
the actions. Gradually opposite action take places as time
passes to get back to the initial state, also to alarming the
upcoming working week.

Limitations
One of the limitations in our study might be the effect of
the study as such. By knowing, that the study is about
balancing the work, all family members might be inclined
to work more, than they usually do -just because their ac-
tivities are ”tracked”. So it might be the study as such
that cause an effect - not so much the device we want do
develop also known as ”Hawthorne effect”. This aspect will
be addressed throughout the studies (e.g. by reminding the
family that not they are the subject of study, but the extent
of support the prototype provides).

The quality of the prototype will have an effect on the
outcome. If there are serious issues in terms of usability
or user experience, this might limit the intended effects on
the family. We try to reduce this risk by means of the pilot
testing.

The characteristics and the engagement of the participating
families might also influence the quality of the data and
accordingly the outcome of the study. By having weekly
visits at the beginning of the study, we might prevent ending
up with poor quality of the collected materials.

Ethical Considerations
One of the most important considerations, especially when
conducting research with children, is the ethical framework
in which the research is embended. We intent to obtain
free and prior written consent from all participating chil-

dren and parents or guardians of those under 16 years old.
Also, it is crucial to ensure that all participants understand
beforehand the purpose of the project, the scope, their obli-
gations, how their data will be used and stored and the fact
that they can withdraw at any point without any conse-
quences.

Similiarly it is important to ensure that the invasion into
participants’ personal space happens in a discreet and re-
spectful way. Finally, it is interesting to think about the
consequences of taking away the prototype after the end of
the study and how that may affect users who have already
bond with it.

Discussion
Designing technology in order to change behaviors in the
environment of a home is a very challenging endeavor.
However, based on the potential we tried to show how tech-
nology can be a stimulating resource for human awareness,
enhance communication and consequently change human
behavior. Although still in a conceptual level, we believe
that our research methodology can provide useful insights
and answers to the imporart question of how to balance
household work. Also, we believe that the development
strategies presented in this paper, could easily be adapted
in other contexts.
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Appendix A : Methodology overview
Methods used for activity: Understand and specify the con-
text of use



Methods used for activity: Evaluate the designs against
requirements



Appendix B : Brainstorming session
Prototype sketches



Research challenge identification



Research topic identification and selection



Timeline for Activity: Evaluation of the design against re-
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Initial design process, and first sketches of the method
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