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Abstract 
The paper explores how a post-cognitive approach to 
human perception can help the design of wearable 
technologies that augment sense-making. It relies on 
the notion of pure experience to understand how we 
can make sense of the world without interpreting it, for 
example through our body, an approach that is claimed 
by phenomenology. In order to identify principles for 
the design of wearable technology for pure experience, 
we have held interviews with experts from different 
domains (i.e., a performer, a designer, a philosopher, 
and an engineer), all investigating how to express and 
recognise pure experience. Subsequently, we have 
coupled the outcome of these interviews with 
professional dancers because of the centrality of bodily 
cognition in their experience. From this analysis, we 
have extracted some preliminary design principles, that 
we think wearable technology should comply with in 
order to augment sense-making and to access pure 
experience. 
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Introduction 
Current wearable devices are mostly information 
appliances that are developed from a traditional 
cognitivist perspective that considers the computer user 
as an information processor [3]. Within this 
perspective, devices are seen as tools that mediate the 
experience through interaction with them. However, 
some scholars [5, 9] express their concerns about 
technology as a tool because it mainly distracts users, 
who tend to focus more on the device than on the 
experience resulting from using it. When the interaction 
is approached from the perspective of experiencing the 
world without mediation, without interpretation, then it 
appears in its purest form: it is pure experience.  

Several scholars refer to the role of the body in 
cognition and advocate for the need to design for the 
lived body and for being skilled in kinesthetic thinking 
and bodily intelligence [5, 7, 22, 23]. This seems 
particularly present in professional dancers [7]. 
Professional dancers indeed develop something more 
than simple bodily or kinesthetic awareness: theirs is 
embodied cognition [5]. We claim that wearable 
technology can also help non-trained users develop 
embodied cognition and achieve this state of pure 
experience, i.e., wearables can help them become 
susceptible to experiences at that basic level of 
cognition because they allow users to develop what we 
call sense augmentation. Subtle, intimate tactile 
qualities of interaction, hardly recognizable for 
bystanders or consciously unperceivable by the user 
concerned, can have a significant effect on the value 
created while performing the interaction. Wearable 
technologies, by definition close to or on the body, 
indeed offer opportunities to explore these subtle, 
intimate qualities of interaction. Our study is precisely 

about the relation between augmented sense-making 
and movement, and its effect on a person’s cognition. 

This paper reports a preliminary study in which we 
explored how wearable devices that help users 
experience in this most basic and unspoiled way must 
be designed. This research is based on two approaches 
that are both a response to the information-processing 
and symbolic representation prevalent within cognitive 
sciences. The first is embodiment, a concept grounded 
in the phenomenology of Maurice Merleau-Ponty [13]. 
The second is enaction, which considers cognition as 
the result of a body in motion [21]. We will investigate 
how these approaches can be used in the design of 
artifacts that influence our perception at a 
phenomenological level. Our aim is to derive principles 
for the design of wearable technologies that incorporate 
embodied interactivity and provide new sensory stimuli 
that augment human perception. This augmented 
perception should such influence the sense-making 
process in order to reveal new pleasurable or surprising 
experiences. 

Why Pure Experience 
Available interfaces, such as Kinect, Leap Motion, FitBit, 
and diverse mobile computing applications, enable the 
HCI community to explore embodied interaction, but 
they tend to create experiences that are designed from 
an instrumental viewpoint and ignore typical and 
personal bodily characteristics and knowledge from, 
e.g., embodied interaction [11]. Most wearable devices 
are designed in a way that distracts attention towards 
the experiences of others, and ignores the qualities of 
the individual’s perception. But there is a need for 
attention for the individual user’s interaction with the 
world and the subtle qualities hidden within the user 

Pure experience: The 
notion of pure experience is 
investigated thoroughly by 
William James [1]. According 
to him “[o]nly new-born 
babies, or men in semi-coma 
from sleep, drugs, illnesses, 
or blows, may be assumed to 
have an experience pure in 
the literal sense of a that 
which is not yet any definite 
what, tho' ready to be all 
sorts of whats” ([1], p.37). 
This highly philosophical 
interpretation of a pre-
cognitive state tries to help 
imagine that human sense-
making of the world starts 
with the phenomenological 
encounter with its 
surroundings. And that the 
sense-making process 
consists of successive small 
encounters, that are 
influenced by preceding ones 
and together build up 
knowledge. This knowledge is 
not yet understandable in a 
rationalist sense, though it is 
already cognition. This is 
exactly the focus of our 
research: a low-level 
cognitive experience that is 
hard to imagine for non-
experts and that is difficult to 
measure using currently 
available research methods. 
Therefore, it is still 
questionable whether the 
pursuit of pure experience is 
viable enough to provide 
principles for the design of 
interactive artifacts. 



  

experience as a result of that interaction. The intimate 
nature of wearable technology - intimate in that close 
to the body - - offers opportunities for the technology 
to be transparent to the user and to provide unintended 
though meaningful experiences that go beyond those 
offered by more goal-directed, wearable, tools. 

Our Approach and Findings 
We held a series of interviews with professionals from 
different domains (i.e., a performer, a designer, a 
philosopher, and an engineer), all focusing on the lived 
body, in order to identify what elements these experts 
consider important when designing wearable 
technology from the perspective of pure experience in 
order to augment sense-making. And a focus group 
with professional dancers to verity that.  

From the experts  
Pure experience can be considered as a naïve state of 
perception, something that is felt or lived and that can 
be expressed immediately without going through any 
rational thinking. Only trained people, like dancers, are 
able to describe their phenomenological experience 
rather than rationalize them, because they have 
learned to express such experience physically and in a 
more intuitive and immediate way than through 
thinking. Dancers are trained to be aware of their body 
and of their extensive sensory perception as well as of 
what sensory stimuli are perceived by their body from 
the outside world. They know how to communicate the 
individual phenomenological experience to the 
audience. When this communication succeeds, it results 
in a continuous feedback loop between being fully 
focused on what they are doing (i.e., dancing) and the 
environmental stimuli, such as the perception of the 
physical presence and the responses of bystanders. 

Both physical presence and response of bystanders are 
yet another way of adding to the individual awareness 
of this phenomenological experience.  

According to our experts, there are two ways to 
augment sense-making: (1) through the use of 
technology that enhances what one can sense (as in 
[4]), or (2) through training, in order to improve one’s 
sensory awareness, as dancers do. A nice example of a 
device that provides sensory augmentation related to a 
“forgotten” sense is the feelSpace belt [16] that 
constantly points at magnetic north by way of a built-in 
compass and vibration motors mounted on a belt 
around the waist. In-depth systematic study of the 
phenomenology of long-term use of this belt [16] 
shows how the spatial perception of the wearer is 
changed, even when she is not using the belt anymore: 
when removing the device, after wearing it for an 
extensive period of time, the sensation of feeling 
magnetic north somewhat remains.  

From the dancers 
Through specific exercises like, for example, closing 
their eyes in order to trust on other senses, 
professional dancers become more aware of their 
perception and their ability for sensing gets better 
developed. These senses include proprioception, a 
sense that was mentioned many times during the 
expert interviews. Dancers are also trained to be able 
to switch off senses in order to be more susceptible to 
another sense, just like a runner who is focusing on the 
“bang” of the gun. This could be considered as 
intentional sensory deprivation, since specific external 
stimuli are temporarily disabled, but also as a form of 
sensory substitution, since one sense is intentionally 
being intensified or augmented. However, these 

Sense-making: An 
important part of meaning 
making is the “role of goal-
directed bodily activity” ([4], 
p.1). In their study, Froese 
and colleagues discuss the 
design of interfaces that 
“serve as a transparent 
medium for augmenting our 
natural skills of interaction 
with the world, instead of 
requiring conscious attention 
to the interface as an opaque 
object in the world” ([4], 
p.1). This is also enaction. It 
is the movement of the body 
as a response to a stimulus 
that creates meaning [2]. 
Meaning is constructed 
through our interaction with 
the world, directly or via an 
artifact, where our senses 
transfer phenomena to our 
body, our body responds to 
these phenomena and 
meaning gets constructed 
through this reciprocal 
interaction. This personal 
meaning-creation takes on a 
central role in this research: 
to help define principles for 
designing artifacts that 
address our perception and 
cognition at the level of 
personal meaning-making 
through sensorimotor 
coupling. world. We call this 
augmented sense-making. 

 



  

professionals actually use this switching or filtering 
ability as a tool either not to be distracted by or to be 
extra sensitive to a familiar stimulus. Dancers can focus 
on what they call their “inside” and “outside” 
concurrently. 

The discussion with the dancers made clear that they 
possess an outstanding way to express their embodied 
interaction with each other and their environment. But, 
when it comes to expressing their phenomenological 
experience in specific situations verbally, even their 
vocabulary seems to be limited.  

Design Lenses 
On the basis of the insights gained through the expert 
interviews and the focus group session presented 
above, five guidelines, or lenses, have been derived to 
inform the design of wearable technologies that 
augment sense-making.  

Augmentation: wearable technology should augment, 
and not substitute, an existing sense, or give voice to 
one that is present in humans but we forgot about or 
unlearned during evolution, such as a sense of 
direction. 
Transparency: the interface of such wearable 
technology should be transparent to the user, non-
intrusive, non-distracting. The focus is the individual 
and primal experience they enhance, not their 
appearance or social interaction affected by it. For 
example, the natural fit of clothing makes a good 
platform for sense-augmenting technology. 
Sensorimotor integration: to emphasize how our bodily 
movements influence our ways of being and thinking, 
the body and our sensory appreciations should both 
play a central role in the design of wearable 

technology. Unconscious perception of touch and 
movement is important as in [19]. So, a tactile output 
modality is best used for augmenting our spatial sense. 
Intimate experience: Sense-making arises by the 
moving body as a response to a stimulus. Therefore, 
the body itself is the main interface for acquiring 
knowledge. Wearable technology should also leave 
room for internal reflection on both external stimuli and 
personal phenomenological experiences. 
Awakeness: wearable technology is designed to awaken 
pre-cognitive awareness. While numerous wearable 
devices [5, 6, 14, 18, 19, 20, 26] have been designed 
to investigate embodied and somaesthetic experiences, 
and some may even offer sense-augmenting 
opportunities, most of these have not been designed 
from the perspective of pure experience.  
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