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This paper stems from the author questioning some of the ways that 
designers think how we think, particularly in the context of developing 
interactions between people and new technologies. Through looking at 
the role of designers thinking about how we think in the field of 
Human-Computer Interaction (HCI), the paper notes that there is a 
division between two distinct models of human thought and 
consciousness; the model of the cognitive mind and the enacted world. 
The dominant model in HCI research, the cognitive model, claims that 
an individual’s thought process could be understood in a similar 
mechanical and computational manner as the technology. The 
alternative model of enaction claims that mechanizing the subject in 
such a way reduces the potential to understand and influence the 
unified, dynamic nature of lived human experience; however, this 
model appears to be seldom implemented within contemporary HCI 
design research. The paper intervenes to explain how the specific 
example of usability studies of older participants interacting with 
computing technologies might exemplify how the mechanization of 
the way people think produce a shortcoming in the HCI design 
process. The paper presents these shortcomings in the form of a dual 
failure; firstly, the perception of failure within an older persons 
cognitive abilities and, secondly, the failure of designers to recognize 
that the way in which they think people think may be an inherent flaw 
in their methodologies. The paper concludes by speculating that 
designers working on understanding and forming relationships 
between older people and new technologies might provide a suitable 
entrance point to introduce enactive principles into contemporary HCI 
discourse. 

 
 
The cognitive mind 
 
In examining the field of design it is perhaps surprising to note how little 
attention is given to how the human thought process relates to the products, 
interactions, objects and experiences that the designer creates. One of the few 
design-related fields where researchers have considered how humans think is 
the field of Human-Computer Interaction (HCI). The often repeated history 
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of HCI is that it was brought together through a fusion of research from 
Computer Science, Cognitive Psychology and Cognitive Science; as a result, 
in its early history, the nacent HCI research heavily the methods and models 
used in these forming disciplines. Although the influence of Computer 
Science is significant, the subject matter of this paper – the question of how 
certain designers think people think – is particularly relevant to the influence 
both Cognitive Psychology and Cognitive Science has had upon HCI. The 
cognitive model of the mind1 that dominates these disciplines treats the 
human thought process as being a rational and problem-solving feature of the 
brain that occurs through the coming together of numerous mechanisms and 
processes that mental activity can be reduced to. The contemporary cognitive 
model treats the mind as being computational and information-processing 
device (Neisser 1967), rather like the everyday personal computer. Rather 
than consciousness being a direct experience of the world, it is claimed that 
the mind represents what we perceive through a series of complex internal 
calculations that symbolically represent particular phenomena and 
subsequently direct human action in the world. 
 
The formation of this cognitive understanding of the mind occurred at a time 
when computational technologies were in their rise. There was a desire by 
many within psychological disciplines to move away from the then 
contemporary behaviorist models of understanding the human subject 
combined with a concerted effort to develop computing technologies and 
their potential applications. There was a real belief at that time, and in many 
quarters this is still evident, that internal human states could be described and 
explained as computational. As such, the development of the technologies, 
their application into forms of artificial intelligence and the investigation of 
the human mind as an information processing computational device all 
developed alongside and with each other, in a virtuous circularity2.  
 
Bringing the cognitive model back into the context of HCI, designers often 
attempt to understand how the interactions with a computational interface in 
this external world relate to the cognitive computational functions and their 
internal representations within a defined user. A popular example of the 
matching of the computational technology to the computating user is the 
GOMS (Goals Operators Methods and Selection) modelling technique 
introduced by Card et al. (1983), where the cognitive, computational, abilities 
of the human user is matched to the computing abilities of the specific system 
or task they are operating on. Traditionally, it appears that using a cognitive 
model has been particularly useful to the designer, or computer scientist, of 

                                                      
1 The cognitive model of the mind discussed within this paper is often referred to as 
the cognitivist approach to understanding the human mind.  
2 For an informative and detailed examination of this period see Gardner (1985).  
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computer interfaces as it is, essentially, a way of describing the brain in the 
same computational (or computable) terms as the technology. Going further 
than this, a logical situation is presented where both the subject and the object 
can not only be described in the same terms, but if the cognitive argument is 
taken to be correct both operate on the same terms as well. In this situation, 
as in GOMS, designers and researchers within HCI attempt to attune 
interactions between a user and the technological interface for heightened 
states of intuitiveness, usability and efficiency, as the conceptual basis of the 
cognitive model claims that both subject and object share the same symbolic 
and representational form of intelligence. 
 
 
The enacted world 
 
There has since been a counter movement within the cognitive sciences over 
the past two decades that argues against the contemporary mechanistic 
paradigm of cognition towards richer models of human experience that do 
not reduce human cognition to particular computational mechanisms (Varela, 
Thompson and Rosch 1991). This new paradigm is often broadly referred to 
as the enactive cognitive sciences, and as such will be referred to in these 
terms in this paper.  
 
The enactive paradigm suggests that in order to understand the lived human 
experience of the world and the interactions this comprises of – including 
those with technological interfaces – then we must take that human cognition 
comes about not through just processes in the brain but the broader 
sensorimotor and physiological capabilities of the whole body (Lakoff and 
Johnson 1980; Gallagher 2005) and how these are coupled to the world a 
person is situated within (Varela et al. 1991; Noë 2004; Stoffregen, Bardy 
and Mantel 2006). Along with challenging the idea that the brain is the centre 
of consciousness, enaction also denies that the brain is a computational and 
mechanically understandable device that restricts consciousness to 
internalized states of the perceiver. 
 
Enaction recognizes that human beings, as with the great array of other 
organisms and matter, are essentially made from the same ‘stuff’ as the world 
they live and with this it is considered impossible to determine one part – just 
as human thought – as in isolation from the broader system that it both 
influences and is influenced by (Maturana and Varela 1987; Noë 2009). 
Whereas the cognitive argument considers an individual’s cognitive, action 
and sensory capabilities all as separate from one another, the enactive 
perspective unifies them as inseparable entities. Furthermore, this unified 
bodily ability and experience is situated within a particular world, an 
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ecology3 one is within at any given moment in time. The unification of mind, 
body and world aligns the enactive cognitive sciences with ventures within 
philosophical discourse of phenomenology – the study of human experience 
– particularly as set out by Maurice Merleau-Ponty. He argued that the 
common sense of the lived human experience is that it is done so through a 
particular physiology (Merleau-Ponty 2002), which itself is wrapped within a 
particular context and world (Merleau-Ponty 1968; Abram 1996).  
 
This shift in paradigms within the cognitive sciences is relevant to this 
discussion as it suggests that one of the foremost influences upon HCI 
research, the idea of a cognitive mechanized mind, has been widely criticized 
and argued against by a growing body of research within the very field that 
formulated it. For a designer of technological interfaces, such as those within 
HCI, it asks questions of the model of understanding the mind that appears to 
be implicitly drawn upon and implemented in the final materialization of the 
process. If we are to take on board the evidence and observations of the 
enactive argument, then it becomes increasingly difficult to support the 
current model of human cognition that is integrated into the design process in 
HCI as an appropriate way to manage interactions between people and 
computers. By projecting the mechanistic model of the technology onto the 
human mind, designers might encourage and create a crudely reduced model 
of the lived human experience of the world. There have been various 
endeavors that have attempted to initiate behavioral and experiential models 
and methods for HCI that, to varying degrees, are more analogous with a 
unified model of lived human experience (such as Ihde 1993; Dourish 2001; 
Kaptelinin and Nardi 2006; Stoffregen et al. 2006). However, despite the 
movement away from cognitive reasoning towards enactive models of 
consciousness within sections of the cognitive sciences, the majority of HCI 
research still continues to be dominated by understanding the human subject 
as mechanical, information processing and computational in their manner. It 
is possibly the case that the gulf between the cognitive and enactive models 
of consciousness may be too large to be comprehended within contemporary 
applications at this time. However, the paper will now argue that studies of 
older people using new technologies might provide an example of a 
contemporary dimension of HCI research that could benefit from 
understanding the rich and dynamic nature of momentary lived experience as 
set out by theories of enaction.  
 
 
 

                                                      
3 The author notes that the term ‘ecology’ in this context is related to the environment, 
world and broader context that an organism exists within, rather than sustainability 
and ‘green design’ arguments. 
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The cognitive model of older people in HCI 
 
If we are to take a richer understanding of human experience then this points 
to a short coming, or even a failure, within the methodologies used by HCI 
designers in understanding interactions between a cognitive participant and 
the technological system. It will be argued here that this difficulty is 
particularly evident in usability studies of older people interacting with 
technology. Within many design fields there is a growing discussion 
regarding how to develop the methods and tools used by designers in the 
development of technological objects, devices and systems that are inclusive 
of older people. This is often connected, either rightly or wrongly, with an 
assumption that older people struggle in their comprehension of new 
technologies upon encountering them (Schieber 2003). As such, within HCI 
and Cognitive Psychology there is a pre-given notion that there must be a 
cognitive change in the operation of particular information processing 
abilities of the brain and that through identifying what these changes are it 
may be possible to redesign computer interfaces to suit.  
 
Through laboratory testing of particular cognitive functions it is observed that 
older individuals are slower or less competent in tasks and tests emphasizing 
the use of particular cognitive systems when compared to younger 
individuals, whereas other aspects of cognition show little change or even 
improvements. The widely agreed reductions in the typical ageing cognitive 
model of the mind are that one’s ability to formulate an understanding of new 
abstract concepts, to dynamically reason the holding of information in 
consciousness for further manipulation and a lessened capability to explicitly 
and reliably recall some long term memories (Birren and Warner Schaie 
2001; Stuart-Hamilton 2006). Those that are considered stable or even 
improve are related to the storage and retrieval of implicit long term 
memories and the unconscious recollection of past experiences (Smith and 
Earles 1996; Stuart-Hamilton 2006).  
 
The result of observing these cognitive alterations once re-considered by HCI 
designers in the context of older people using seemingly complex 
technological interfaces is frequently a reduction of visual information in an 
attempt to reduce complexity and an emphasis on metaphor and analogy of 
past experiences in order to harness the cognitive functions unaffected by 
age. Interfaces become seemingly simplistic and potentially intuitive in their 
function but, in this papers view, could confuse the relationship between an 
individual and the technology by translating the concepts of one medium or 
group of products into the context of new technologies. For example, word 
processing software is analogous with typewriters, email is treated as 
analogous with the postal service, Internet over Voice Protocol (such as 
Skype) is a landline phone, and analogue dials and levers are superior to 
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digitalization and graphic interfaces (see as examples Docampo Rama 2001; 
Schieber 2003; Zajicek 2003; Blacker, Popovic and Mahar 2005). The 
mechanical understanding of how people think suggests that older people are 
no longer able to generate new meanings and relationships with technologies, 
so suggests that the designer should harness to an extreme a lifetime’s worth 
of interaction experience with past technologies. Although there are examples 
where heavily referencing the past may improve the usability and workflow 
of a particular task, this paper will conclude with some speculation that this 
may be problematic. The idea of using metaphor and analogy for a broad user 
group might be considered inherently troublesome; the technological 
experiences of one older person might be far removed from others, even if 
they have lived within similar cultures. However, the application of the 
mechanical and computation model from the cognitive disciplines onto the 
user of a technology suggests a dual failure on the part of the designer that 
goes beyond this initial oversight. 
 
 
The dual failure of HCI designers thinking about how we think 
 
The story within this paper is formed by a two failures made apparent by the 
design process. The cognitive model of human thought suggests that as a 
person ages there is a particular failure in certain computational and 
information-processing abilities of the older individual that are related to 
making sense of the new. This presents the first failure that becomes apparent 
within the design process; a cognitive failure on the part of the user that 
means they no longer can engage with emerging technologies. It is through 
the identification of this cognitive failure on the human subject’s part that 
leads to methodologies that focus upon the past experiences of the older 
person. This paper proposes, however, that the use of a method that explicitly 
recalls past technological experiences as discrete memories in order to bridge 
the gap between a new technology and the older participant leads to a second 
failure; a failure on the part of the design method to allow for engaging and 
novel experiences with new technologies.  
 
Both of these failures are the results of applying the mechanistic cognitive 
model of the mind to the studies of older people using new technologies. The 
model emphasizes the failure to engage with the technology as being on the 
part of the older person, partially on the basis that if younger adults are able 
to comprehend technological interfaces then the technology itself is not the 
cause of the problem. This is problematic as it ignores the many situations 
where people of all ages become frustrated and confused with the 
technologies they interact with on a daily basis. This in itself brings the first 
failure back into focus, as the designer does not recognize that the failure of 
an older person to engage with new technologies is not as a result of just a 
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reduced cognitive function, but due to the nature of the technologically 
focused manner the interaction process is conceptualized with.  
 
Returning to the alternative paradigm within the cognitive sciences of 
enaction, which attempting to understand forms of human knowing within 
the richer and unified common sense of everyday experience of the body and 
world, it appears what is necessary may be a similar conceptual change 
within the methods and processes used to understand and develop human-
computer interactions. To take upon an enactive way of understanding the 
older participator of technologies (or of any age) would require designers to 
move away from trying to understand the internal mental states of a particular 
group of users and to instead begin to observe the continuous development 
and changing of relationships that occurs between a person and the objects, 
artifacts, systems and technologies that inhabit their world. Rather than focus 
upon a failure on the part of the human subject, which could now be 
considered as not a failure at all, we centre attention on the inability for 
contemporary technological systems to adapt to changes in the people that 
interact with them. However, until such endeavors move from extraordinary 
to the contemporary within HCI, the failure of the cognitive basis 
implemented by designers of technological interactions will still manifest. 
 
This paper was originally presented at Failed Design: What Were They 
Thinking?, New York, April 24 2009. 
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