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Abstract 
In this position paper we hope to add to the discussion 
concerning perspectives of embodiment on the design 
of computer technology. We would like to discuss 
problems and possibilities concerning a more bodily 
sustainable design. The body in HCI and ID is growing 
but we still seem to move quite stiffly. We reflect on 
the physical movement development in Human Factors 
and Ergonomics (HF/Erg), Human Computer Interaction 
and Interaction Design (HCI/ID). Using design-methods 
we problematize how movement are included or 
excluded for various reasons in a life perspective. 

Keywords 
Embodiment, physical interaction, movement 

ACM Classification Keywords 
H.5 Information Interfaces and Presentation Interaction 
styles (e.g., commands, menus, forms, direct 
manipulation) 

Introduction 
From early childhood to our very last steps, humans 
move. One might say that we are designed for 
movement. A child practices the art of using the body 
until he or she masters the skills. We move for a 
myriad of reasons. It is commonly known that good 
health in both body and soul origins inter alia from 
physical activity, and preventive health care is also an 
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integral element nowadays in many companies’ health 
policies. For example, many workplaces devote one 
hour per week for physical activity for employees. In 
Sweden one can even bee given physical activity as a 
prescription from the doctor [3]. In accordance with our 
concern is the World Health Organisation’s (WHO) focus 
on promotion of physical activity. [1] They define 
physical activity as “any bodily movement produced by 
skeletal muscles that results in energy expenditure 
above resting level”. 

The Federal Government has issued its first-ever 
Physical Activity Guidelines, the: “2008 Physical Activity 
Guidelines for Americans”. They start by giving a 
rational from research where physical activity has found 
playing a positive role in many health outcomes, among 
others: Premature death, diseases such as coronary 
heart disease, stroke, some cancers, type 2 diabetes, 
osteoporosis, risk factors for disease, such as high 
blood pressure and high blood cholesterol, physical 
fitness, (aerobic capacity, and muscle strength and 
endurance), functional capacity, mental health, 
(depression and cognitive function) and injuries or 
sudden heart attacks. 

We emphasize that physical activity is a fundamental 
way of improving people’s physical and mental health, 
and thus a contribution to human sustainability. It 
reduces the risks of many non-communicable diseases 

and significantly benefits society by increasing social 
interaction and community engagement. In the 21st 
century, however, everyday life offers less and less 
opportunities for physical activity, and the resultant 
sedentary lifestyles have serious consequences for 
public health [1].  Two thirds of the adult population 
(people aged 15 years or more) in the European Union 
does not reach recommended levels of activity (ibid.). 

Yet, in working life the conditions are designed to 
relieve us from physically demanding tasks. One 
example is within manufacturing industries, in which 
work used to be heavy and sometimes resulting in work 
related ill health. New production technologies and an 
increased ergonomic awareness has resulted in many 
manufacturing industries nowadays being operated 
from control-rooms with advanced production system 
technologies at hand. Leaving the hand of the humans 
to be inactive. Another example is so-called knowledge 
work, in which people often sit all working day in 
ergonomically designed office chairs, only moving when 
tapping on ergonomic keyboards or getting a cup of 
coffee. When computer technology grew into our 
workplaces and other areas of our everyday life, the 
opportunities to use our physical abilities continued to 
diminish. The macro-monotony of movements in, for 
example early line production are maybe no longer that 
frequent. Did we change to micro-monotony (Figure 1)? 



  

Figure 1. Desktop work in front of a laptop. 

Research Theme 
We are investigating perspectives on body movement. 

! What bodies and physical movements are we 
constructing through the actions and the development 
within ICT? 

! Would there be the a value in opening up for a 
increased level of physical movements in our everyday 
lives not only as a mean to stay fit but to use our 
bodies in a more functional way – manual work? 

!  
Physical Interaction 
Today we are seeing an increasing number of devices 
and applications that open up for a broader variety of 
physical movement. These include the Nintendo Wii, 
the Kinect system and the Apple iPhone. Some of these 
interaction devices were originally developed for 
gaming purposes. In our leisure time, we have 
designed the environment to make our lives easier. 
Just tapping on a glass surface nowadays regulates 
stoves; some TVs can be controlled by a hand wave. 
Driving a car or a train is now almost only a cognitive 

skill, with a minor focus upon on our motor skills This 
reasons has of course been motivated by various 
perspectives, one being inclusion from a variety of 
users with different abilities. Nevertheless, trying to 
maintain fit, many people in the Western societies 
attend aerobics classes and lift heavy weights at gyms, 
paying to get access to exercise for our bodies. The 
motivation for this research is that movements are 
central to human well-being in many situations and 
over time. We, as human beings, move. The way we 
get opportunities to or are supported to move seems to 
differ depending on our age – at least in some parts of 
the world. 

Could this be an issue of design for mobile 
technology? 
Although design often is presented as a tradition of 
combining hands and mind in the design process [4], 
we would like to throw our capacity to move on the 
table and from various perspectives and from various 
knowledge fields discuss values and drawbacks of 
incorporating more bodies in the Human computer 
Interaction and interaction design domain. To open up 
the discussion when to design for hands on and when 
to design for hands off and to acknowledge both ‘hands 
and minds’. The aim here is not to invert the Cartesian 
dichotomy or to turn the perspectives upside-down by 
focusing on the body first and then the mind, but rather 
to balance the picture towards a perspective in which 
the body has equal space and possibility to interact and 
make its voice heard in the never-ending growth of 
mobile technology for everyday life. 

In Mobile technology – who moves what? 
Many perspectives on the importance of the design of 
computer technology have been heard, with ICT having 



  

found its way into almost every hour and action of our 
everyday life, and our lives through this technology 
becoming more and more leisurely in terms of physical 
load (see Figure 2). In computer development size 
matters, from huge room-sized computers to desktops, 
from handhelds to devices woven into the clothes we 
wear. This has an impact on how we can physically 
interact. In the HCI domain, an example of this is the 
shifting perspective and focus of interest from an 
information processing perspective in the human-
computer interaction to seeing the interaction from a 
wider perspective that includes context and 
experiences. Among others, physical computing, 
tangible interaction, haptics, whole body interaction 
and touch are changing the perspective and opening up 
for a variety of physical movements while interacting 
with computer technology. The research focuses on the 
user’s experience of physical movement. 

Figure 2: Physical interaction and Mobile technology. 

In the human-computer interaction situation, 
practitioners in HF/ Ergonomics are often called in to 

investigate the situation around the physical interaction 
when the software and hardware have already started 
being used. Traditional physical ergonomics present 
requirements and specifications, sometimes based on 
ISO standards, but often arrive on the scene when the 
product or software has been in use for some time 
often alerted by the request of an individual employee 
to evaluate a problematic work situation from an 
ergonomic perspective. Within the HCI domain the 
focus has been on user-friendliness, user-oriented work 
methods and cognitive ergonomics when considering 
usability and user-oriented design. In HF/Erg the focus 
has been on avoiding injury and stress as well as on 
human capacities and limits. The computer 
development has greatly lightened our physical burden. 
The tricky part, however, is that if we design 
technology that take away opportunities in daily 
interaction that need some muscle force, we might get 
into trouble as we need to put some degree of load on 
our skeleton, discs and muscles in order for them to 
function. It may be of value to discuss the balance 
between load, charge, weight, stress and relaxation? 
Movement is part of the essence of being human, and 
we are built to move as well as to save energy. We 
need to move; if we do not, we risk developing physical 
problems in many of the systems in our body. It will 
also affect our alertness and awareness, and some 
problems will surface later in life and give professionals 
like physiotherapists a situation to deal with that might 
have been better handled earlier in the development 
process. When the gaming industry became interested 
in movement and touch, a broader variety of 
movements became applicable in the interaction with 
the systems. The view on the human body and its 
ability to handle objects and to move has changed 
following the technology development. Now the 



  

“computers” see us human beings as more than a head 
and index fingers, even though these is still a frequent 
interaction modalities. In mobile technology – who 
moves what? Are we constantly carrying the mobile 
phones and our lap-tops and in that perspectives 
becoming one-handed since part of our movement 
capacity is tied up with the task of holding the mobile 
technology. Are we mobile with mobile technology or 
are we even more using our daily hours to more or less 
static postures while interacting with interaction 
technology? ICT is everywhere – we use and interact 
with ICT and interactive technology to work, to play 
and to hang around. This is somewhat true at least if 
we look solely at age and if you happen to be of 
working or playing age – people living in special 
housing or within any other care systems for the elderly 
do not seem to be as vivid and active in their use of 
ICT. They are supervised and controlled by it, but 
seldom moved or amused. 

Full design circle 
We have been developing technology to unburden us of 
strenuous work-tasks and it might be that we have 
managed too well. Now we see an increasing numbers 
of devices and interaction technologies to monitor 
motivate and visualize our physical conditions. We can 
get diagrams of a lot of bio-parameters, this may be a 
way back to knowledge about us being physical and 
having a body and a mind that needs to be used. There 
are even scientific conferences focusing on games for 
health. Project report on computer games being 
included as part of rehabilitation. The earlier version of 
games such as Nintendo Wii Sports is such an example. 
It has found its way into elderly care (see Figure 3), 
post-stroke rehab and recovery post-orthopedic 
surgery. Fun, games and virtual reality or mixed-reality 

or mobile wellness – being mobile or able to move are 
part of bringing you well-being. 

figure 3: Rehabilitation technologies 

We are designing a research study were we hope to 
though a collection of a battery of sensors measure the 
physical movements during a day in a IT-intensive 
workplace. Then to visualize what actually take place - 
what are we doing? What kind of physical movements 
are we performing? Then to analyze the collected data 
through variation, duration, frequence and intensity. 
Visualize it in a form of a curve similar to the workload 
curve we have been familiar in using when designing a 
gymnastic program. Small- big, slow – quick, light – 
heavy, short in duration - long in duration, 
repetitiveness, variation and so on. We take inspiration 
from the design rationale for the Interaction research 
studio at Goldsmith University, Uk “We make things – 
things makes us”, from 2011 Jeep Grand Cherokee: 
The Things We Make, Make Us [5] and from Prof Shaun 



  

Gallagher who in his book “how the body shapes the 
mind” writes: “…nothing about human experience 
remains untouched by human embodiment: from the 
basic perceptual and emotional processes that are 
already at work in infancy, to a sophisticated 
interaction with other people; from the acquisition and 
creative use of language, to higher cognitive faculties 
involving judgement and metaphor; from the exercise 
of free will in intentional action, to the creation of 
cultural artefacts that provide for further human 
affordances. Thus the Aristotelian insight that the 
human soul is an expression of the human body finds 
significant verification in contemporary scientific studies 
of human experience. Before you know it, your body 
makes you human, and sets you on a course in which 
your human nature is expressed in intentional action 
and in interaction with others”. 

According to Ciccarelli et al concerns has been raised 
that a risk for musculoskeletal problems among school 
children might be due to low variation in postural and 
muscle activity while using ICT. To investigate this 
concerns they design and performed a study were they 
measured postures and muscle activity on some school 
children when using ICT and paper-based technologies. 
They write in their results that it might be of value to 
combine these technologies to provide a good ground 
for variation in postures and muscle activities [6]. 

Directions for future research 
Physical sustainability and well-being through design 
might need to be further addressed, to generate 
knowledge within the domain of HCI/ID. To further 
investigate the notion of prevention through design, or 
design prevention, in the HCI/ID domains. In-depth 

and important research is needed to address our lack of 
physical ability by applying knowledge of physical 
movement early in the design and not as something at 
the far end or when the problems are already 
established. 
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