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Abstract 

The inability of standard cognitive science, the information-processing ap-

proach, to provide theoretical underpinnings for designing usable computer-

based systems has already been noted in the literature. It has further been 

noted, with varying degrees of clarity, that the breakdown of standard cogni-

tive science in this respect is not an independent event, but that it rather is 

coupled with the spreading of computer use, that is, the appearance of per-

sonal computers, which brought into plain view the incommensurability of 

humans and present-day computers, and the difficulty in “interfacing” them 

to each other. In this work, the insufficiency of standard cognitive science is 

investigated towards demonstrating that it lies in the fallacious assumption 

and reliance on mental representations as formally defined physical entities 

on which mental operations are performed. It is further argued that, if the 

formal approach within cognitive science is seriously taken, then cognitive 

science cannot account for some important cognitive processes, namely ab-

straction and interpretation. 

In its empirical part, this study is related to a concrete development project. 

With respect to a possible application within it, some newer cognitive theories 

are reviewed and discussed, namely those that take into account environment, 

society, situation, and artefacts. Based on these considerations and the theo-

retical findings regarding standard cognitive science, a method for designing 

user interface is proposed and applied. Inspired by phenomenology and bear-

ing similarities with nondirective counselling, it is referred to as “user-

directed” method. Possible approaches to assessment of its validity are dis-

cussed. 

Keywords: cognitive science, information processing, phenomenology, user-interface 

design. 
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The title of this study is twice misleading. The study is not about representa-

tions, but about “mental representations”—more to the point, the study is not 

a cataloguing of possible ways of representing in systems development. But 

also, one of the two main points of this study is to bring forth the view of im-

plausibility of these mythical entities, “mental representations”, that are much 

talked about but have never been identified, at least thus far. So, giving a title 

of positive indication, like the present one—or the probably even worse alter-

native, “Mental representations in development of usable computer-based 

systems”— is misleading in this second sense as well. 

On the positive side, there is a subtitle that is somewhat more informative. 

This study hopefully opens up some new perspectives concerning the failure 

of standard cognitive science to give adequate contribution to creation of us-

able computer-based systems, and offers a suggestion for a method that takes 

these inadequacies into account. The study also tackles the issue of what kind 

of science cognitive science is, or similarly, what kind of science is needed for 

cognitive science. In short, the work inhabits the land between theoretical 

cognitive science and its application to modern technology, the land that has 

gained considerable population since the mid 1980s. 

So much for the choice of the title 
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Given the possible diversity of interests that might draw a reader to this text, 

here follows a table with some suggestions as of how the reader may ap-

proach this essay depending on the topic of interest. Starting from the end of 

the subtitle and working backwards, the suggestions are: 

 

 

The reader interested in may read eventually followed by 

User interface design Chapter 7 (eventually 

preceded by chapter 2) 

Introduction, chapter 

6, and Conclusion 

“User needs elicitation” (ditto) (ditto) 

Development of com-

puter-based systems 

Chapters 1, 2, and 7, and 

Conclusion 

Introduction, chapter 6 

Standard cognitive sci-

ence (incl. mental repre-

sentations), and its lim-

its 

Introduction, chapters 3 

to 5 

Chapters 1 and 2, 

Conclusion 

Limits of standard cog-

nitive science, some 

newer theories 

Introduction, chapters 5 

and 6 

Chapters 1 and 2, 

Conclusion 

Phenomenology Chapters 6 and 7  

 0-1 
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The decade of the 1980s has seen a radical change in two related domains, the 

two domains that also are of relevance for the present essay. These are artifi-

cial intelligence (or, more generally, cognitive science), and that what usually 

is referred to as human computer interaction (HCI). (One would prefer to see 

“human computer use”, HCU, here instead; this matter will, though, not be 

pursued further here.) 

It is noteworthy that it was in 1980 that John Searle published his now famous 

Chinese Room Argument article (Searle, 1980) that, at least to many, did rep-

resent a substantial questioning of the assumptions of the claim—and of the 

reasons for the expectation—that artificial intelligence (AI) researchers are on 

the brink of creating artificial minds. There were others though who at the 

same time or even earlier exposed to critique the AI research programme, the 

most notable amongst these authors presumably being Hubert Dreyfus. 

What seems to have happened within cognitive science on a deeper level is 

that simultaneously and not necessarily unrelated to the work of the two phi-

losophers mentioned above, the information-processing (IP) programme, the 

symbol manipulation approach within this science, has been shattered con-

siderably. The understanding seems to have arisen that humans cannot ade-

quately be conceptualised as symbol manipulators and that these descriptions 

of humans are not adequate for understanding them properly. 

New approaches have been suggested in place of the old ones. A notable one 

is the parallel distributed processing paradigm (connectionism–”artificial 

neural networks”). More significantly for the purposes of the present essay, 

approaches that regard cognition not as something restricted to, or specific to, 

the “innards” of a single human being began to emerge. Researchers like Jean 

Lave and Lucy Suchman were amongst those who first suggested a shift of 

the focus within cognitive science so as to encompass human practices in so-

cial situations (e.g. Lave, 1988; Suchman, 1987). In parallel, other researchers 
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brought forward the aspect of human experience (e.g. Winograd and Flores, 

1986; Varela, Thompson, and Rosch, 1991). That the philosopher of mind and 

mathematics Hilary Putnam expressed at the same time the claim—having 

arrived at new insights differing significantly from the previously held 

ones—that “meanings just aren’t in the head” may be a coincidence, but may 

also reflect this shift of understanding that the researchers in these fields have 

arrived at during this period. 

What links this first domain, cognitive science–AI, to the other one introduced 

above, namely HCI, is that if the information-processing descriptions of hu-

mans eventually are insufficient in general, then they are inappropriate even 

when applying them to a specific situation that humans may find themselves 

in, namely the situation of using computers and computer-based systems. 

So, while it is true that the apparently most serious information-processing 

attempt in relying on these principles for design and evaluation of user inter-

face did emerge during the 1980s (GOMS by Card, Moran, and Newell from 

1983), the same historical time did give rise to works that changed this focus 

dramatically. Even if it is, here again, inappropriate to assign all the weight to 

only one work, still the collection of papers that Donald Norman and Steve 

Draper edited into a book with title User centred system design: new perspectives 

on human-computer interaction (Norman and Draper, 1986) seems to have been 

of profound influence. 

In the same vein, HCI researches like Liam Bannon and Jonathan Grudin 

amongst others have engaged in repositioning the role and activity of users in 

the HCI field, and, by the same account, the conception of users assumed by 

the HCI practitioners in the course of developing computer-based systems 

(for use, needless to say, by humans). The related field of information systems 

design has had its contributors at the time: Pelle Ehn from Sweden, together 

with his Danish colleagues arguing for the participatory design approach (e.g. 

Ehn, 1987); and (again, as with Hubert Dreyfus above) an exceptional Enis 

Mumford doing the same thing in England already since the early 1970s. 
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It is interesting to note that some of the pioneering contributors to the first of 

the two shifts, that within cognitive science–AI, were also those that contrib-

uted to—or have at least engaged in—the latter one as well, that within HCI. 

For instance, the subtitle of the aforementioned work by Terry Winograd and 

Fernando Flores is New foundation for design (Winograd and Flores, 1986), 

where they by “design” mean design of computer-based systems. Winograd 

has also taken part in editing such books as Usability: turning technologies into 

tools (Adler and Winograd, 1992). Lucy Suchman’s book from 1987 has the 

subtitle The problem of human-machine communication (Suchman, 1987). When 

Donald Norman’s interests turned away from humans as information proces-

sors, it was to be redirected towards the usability of everyday things (c.f. 

Norman, 1988). 

The parallelism of the two developments, in theoretic cognitive science and in 

HCI, is not a mere coincidence. On the contrary, it is an indication of the fail-

ure of the standard approach, the so-called information-processing paradigm, 

to grasp the essence of human cognition. Were it that human cognition con-

sisted of shuffling entities called “mental representations” in ways similar to 

processing of representations of knowledge in present-day computers, there 

would apparently be nothing easier than “interfacing” the two systems to a 

rather perfect match. Breakdown of the endeavour is thus illuminating in 

pointing out the asymmetry between the human and the machine (Suchman, 

draft, illustrates the point).  

Even the present essay may be seen as a contribution to understanding these 

differences. The study focuses on designing user interfaces, but puts this in a 

context of systems development in general, and of users’ place in this process 

in particular. It specifically targets the question of a possible contribution of 

cognitive science to the process, and finds that standard cognitive science is 

unable to provide a plausible theoretical ground for practitioners of systems 

and interface design. Therefore, the need for alternative theoretical ap-

proaches, argued for by the aforementioned authors, is deemed appropriate 

even on the basis of the results reported here. 
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A preview of the essay 

This study was lucky to have had a real-life project on which to be based. It 

was also unlucky in that the market forces were faster, and took over that 

what at first was considered to be “our” development project (of which 

somewhat more is to be found in chapters 1 and 2). In other words, the study 

was both lucky and unlucky, which seems to be a rather often occurring phe-

nomenon. 

We have nevertheless taken that what we could, and incorporated it in the 

present text. We ask at which way one should develop a system based on in-

formation technology (IT) that is to be used in dwellings. In particular, we ask 

how much we can rely on cognitive science. This prompts us to question the 

nature of cognitive science, and to search for its eventual limits. (Scientific 

process in general is presented in chapter 3, and mental representations, the 

key concept of cognitive science, in chapter 4). We find out, and demonstrate 

this in chapter 5, that cognitive science—practiced as a science—cannot give 

an account of some essential cognitive phenomena, in fact exactly those on 

which performing of sciences depends. And, as a consequence of that, we see 

that mental representations conceived as formal entities cannot be relied upon 

by cognitive practitioners as meaning-containing entities. This directs us to 

consider applying newer cognitive theories, those taking activity, context, and 

social practices as primordial, to development of user interfaces (chapter 6). 

Finally, we propose and perform an initial pilot study with a revamped “HCI 

practitioner as a midwife” method, and argue for its benefits, all this in chap-

ter 7. 
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In this part, we introduce Boit-project and then consider specifically some 

methodological issues related to user participation in designing user inter-

face. 
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We’ll take Boit-project as the test bed for our conceptual considerations. Boit-

project is a research and development project that concerns various aspects of 

introduction of IT infrastructure into dwellings. It is performed as a co-

operation between an association of housing companies and a university. 

The same way that offices were targeted for computerisation some decade or 

two ago, it is our homes now that appear to be that target. The vision of so-

called “smart homes” has existed at least since the 1950s. In the form most 

usually met today, it consists of two components. (1) An interconnection be-

tween appliances, climate devices, and possibly other sensors and effectors, 

so as to build a local network; there might also be a control system which en-

ables more “intelligent” performance of functions of the house, through for 

instance “learning” what functions to turn on or off and when, instead of 

these being directly manipulated 

by inhabitants. (2) The local net-

work is connected to the Internet. 

While the development appears to 

be of a somewhat uncontrolled 

kind, in such a project one expects 

to find a project plan, which in 

turn would provide a structure as 

of how to proceed. It might, for 

instance, consist of the following 

seven steps (Kendall, 1996:26): 

– problem recognition, 

– feasibility study (collect in-

formation, estimate, decide on continuation), 

– analysis (analysing current system, requirements, diagram, prototype), 

“From own experience, I recognise a pic-

ture of housing companies that do not 

want to, or cannot, or do not have energy 

or time to establish an early dialog with 

their customers about development of IT 

infrastructure. IT is something you must 

have, kind of a fashion—it is now that 

you can catch the opportunity. You need 

to have advanced plans, if you want to 

appear competent.” (A housing com-

pany executive, personal communi-

cation with the author, July 2000.) 
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– design (hierarchy, security, input and output, database), 

– construction (prepare site, write and test programs, documentation and 

training), 

– conversion (enter and begin using data), 

– maintenance (recognise problems, prepare incremental model, modify 

documentation and programs, test and implement modifications). 

With the project of relative small importance, and with companies like the 

formerly state-owned “Telia”, or the hypy “Bredbandsbolaget”, what the 

housing company we most closely collaborated with decided was to simply 

choose “Telia” as a supplier of a complete half, the Internet access one, of the 

“smart homes” concept, without any feasibility studies, user requirement 

analyses or similar. (It was purportedly assumed by the company that there 

exists a need for Internet access amongst the customers; further, those who 

are not interested in the new infrastructure would not be affected at all by the 

introduction.) 

As of the Boit-project, it posited for itself three areas to study that would shed 

more light on the issue of IT in the context of dwellings: 

– preparedness of the parties involved (primarily tenants and housing 

companies) for the arrival of the IT-in-dwellings wave, 

– development of particular aspects of “smart homes”, or developing 

methodologies for the development, 

– possible useful applications of an implemented IT-in-dwellings technol-

ogy, and problems that this nevertheless might bring along. 

This gave rise to a number of specific research topics, which are listed here in 

order to provide an insight for the reader into what they altogether encom-

passed: 

1.1. Attitudes towards a BoIT-home (Andersson, Gréen & Myrén, 1999). 

1.2. Future dwellings from an IT perspective (Johansson, 1999). 
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1.3. How well prepared small enterprises from our municipality are for e-

commerce (Eriksson & Lundberg, 1999). 

2.1. Samarit, a flexible user interface carrier for BoIT-homes (Holtelius & 

Nordesjö, 1999). 

2.2. Developing metaphors for usable interfaces (C. Norman, 1999). 

2.3. Developing an electronic meeting place for tenants (Clasén & Kanerva, 

1999) 

3.1. Telecommuting, advantages and disadvantages (Karlsson, 2000). 

3.2. Customisation of learning process through use of IT-based material 

(Engdahl, 2000). 

3.3. Contribution of IT in a patient’s home to the patient’s welfare (Anders-

son & Ryding, 2000). 

3.4. Economic gain for households of having a permanent broadband access 

to Internet (Hansen & Carlsson, 2000). 

In what follows, we will focus more closely on yet another research topic, not 

amongst the ones mentioned above. 
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Were it the Boit-project, instead of “Telia”, who were to develop the system in 

question, we would need amongst other things to develop a user interface 

(UI) to the system. While we, at the 

stage that we are reporting about, 

did not have any particular choice 

of the hardware, it appeared plau-

sible to us that an artefact such as 

that designed by Holtelius & Nord-

esjö (1999) could be the “interface 

carrier” for the project we are dis-

cussing now. Namely, there existed 

an overall goal within the Boit-

project not to make possession and 

use of a standard personal computer obligatory for a tenant. (Nowadays, 

there exists an expectation of what kind of resources and equipment one is to 

find in an apartment. This includes running and warm water, heat, electricity, 

as well as an oven, a refrigerator, and the like. Why should not an expectation 

exist that there is, present in each apartment as a standard equipment, a per-

manent broadband access to Internet together with the means (the artefact) 

with which to access it?) 

An associate, a cognitive scientist with experience in the field of human-

computer interaction (HCI)—we will refer to her as the HCI practitioner—

submitted, after an introductory meeting with the author, a plan as of how to 

proceed in designing this interface. 

In order to create consensus within the project, a fixed plan of the 

project needs to be created, where goal, aim, and issues are delim-

ited and made precise. The material that follows may be the 

ground for such a plan. 

Figure 2-1: “Samarit, a flexible 
and versatile user interface car-

rier”. Holtelius & Nordesjö (1999) 
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The goal of the project was to 

through interviews make grounds that would give rise to general 

data structures (information structures) which later are inspected 

in a user-driven evaluation. 

“Data structure”, or more fully “hierarchical data structure”, is a term that 

should be understood very loosely, and gains its significance from the striv-

ing not to have a standard computer terminal in mind when designing the 

interface (for which just this phrase, “designing the graphical user interface” 

would have sufficed). It more of concerned the issues of “What I want to do 

with this”, “What I want to do with this most”, “Having done this, what I 

might want to do to next”, etc. 

With the focus on “data structures”, the project aimed to achieve two things: 

– to focus on the question of functions of the envisioned system, rather 

than on a particular appearance of a graphical interface, 

– to have a plurality of platforms in mind (“the artefact”, personal digital 

assistants (PDAs) on the market, mobile phones, ordinary computers, 

etc). 

The first of the points is in harmony with the understanding gained in the 

field of HCI (or, more generally, of information systems development (SD), of 

which HCI may in a sense be conceived to be a part) that developing system 

functionality and user interface together yields better results in terms of sys-

tem acceptance, effectivity, etc, than developing just user interface (reference). 

The two are not the same, but neither are they completely unrelated. 

As of the issue whether we should proceed by interviewing the users, then 

we ourselves generating some solution, and then testing it with the users, this 

is to a large extent what the present work is about. So, the proposal of the HCI 

practitioner is one alternative, while another is presented at the close of the 

study. 
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Table 2-1: Page 5 of the HCI practitioner’s 8-page proposal (an omission is 

marked by square brackets and ellipsis). 

Method  

Open qualitative interviews (the goal is five interviews per per-

son; maximum one hour per interview). 

Analysis of the interviews (with the priorly defined issues as a 

starting point). 

Design of prototype interface. 

Continual user-driven evaluation ([...]). 

Evaluation of the project as such—experiences to remember, 

positive/negative, etc. 

Eventual function analysis/function listing (with “verbs”) 

QOC-notation?? 

Steps: 

Preparation and planning before interviews 

Interviews 

Data structure 

Prototype 

User-driven evaluation 

Evaluation of the project as a whole 

In the course of the interviews, three areas would be covered: atti-

tudes, functions, and the vision of the new system. Each of these is in 

turn specified in more detail. 
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Speaking very loosely and relying on intuitive concepts, it appears that the 

approach of the HCI practitioner consists of acquiring a knowledge (of users’ 

needs or desired functions), then working on the basis of this knowledge to 

produce a data structure implementable as a prototype, and then testing it 

with users. 

Given that this is so, and assuming that this knowledge exists in the users in 

some kind of states, then we might conceive of the whole process as, to use an 

expression of Hutchins (1995a:49,117), “propagation of representational 

states”. The representational states involved here are realised in speech of the 

user in the course of the interviews, in the eventual transcripts on paper, in 

the concepts eventually agreed upon by the researchers for analysing the 

transcripts, in applying these (eventually according to some rules) in the 

course of designing, in order to finally result in a prototype. 

Many a thing can go astray in such a process. The reason that may be presup-

posed that the process still seems to work may be that there are kind of in-

formational content preserving operations at work at each instance of propa-

gation from one medium to another.  

The view expressed here is not far from how classical cognitive science views 

human cognition in general, and how it would account for the working of the 

process just described. Given that contribution of classical cognitive science to 

the field of HCI is generally viewed as limited, prompting rise of new ap-

proaches (Nardi, 1996), and that, at the same time, the chief reason as to why 

classical cognitive science was unable to provide a better ground for HCI has 

not been uncovered yet, we will now proceed further by looking into some 

basic characteristics of cognitive science. 
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Cognitive science, the science of what thinking is and how to build machines 

that think (or simulate thinking), is highly relevant for the topics of the previ-

ous part. For, if we had a complete, all-embracing theory of human cognition, 

then we would be able based on its principles to construct interfaces that per-

fectly suit (that is, support) users in going about their tasks with the artefacts 

in question. 

Practitioners of HCI, in addition to making generalisations from actual ex-

periences, have sought for broader theories of humans (i.e., theories of human 

psychology, human cognition, human behaviour) that would conceptually 

guide their endeavour. While attempts to apply cognitive theories in HCI 

have certainly occurred, a lack of capability of these theories to relevantly ad-

dress issues of human use of computers apparently has stricken HCI practi-

tioners (Kuutti, 1996). 

Cognitive science is most often characterised by these two properties: 

– it is a science (i.e., “positive” science, or “natural science”, or “science”), 

– “mental representations” is its cornerstone concept. 

This is what will be termed here as the standard view on cognitive science. 

Then, the goal of this part is to show that (1) cognitive science, if it is to ex-

plain cognition, cannot proceed the way sciences proceed, (2) “mental repre-

sentations” should not be relied upon too much in the field of applied cogni-

tive science. Thus, besides being advised to be careful concerning “mental 

representations” (and representations generally), another consequence of this 

for HCI practitioners is to look for different, non-standard, theories of cogni-

tions as those on which to build conceptual development of their field. Some 

of these are then considered in part III. 
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In order to separate that what is agreed upon from that what is argued about, 

the exposition in this part is as follows: relevant aspects of scientific proceed-

ing constitute the matter in chapter 3, representations (ordinary and mental) 

are the topic of chapter 4, and the bearing of these notions to the endeavour of 

cognitive science as a whole, leading to the conclusions sketched above, is 

given consideration in chapter 5. 
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Cognitive science arose to a considerable degree as an opposition to behav-

iourism, which in turn arose to counter various trends in early 20th century 

psychology that seemed to be too unscientific, too susceptible to individual 

points of view. Introspection as method, and mental as the topic of research, 

were specifically targeted by the behaviourists’ critique. While cognitive sci-

ence, in the 1950s, objected to behaviourism’s exclusion of the mental from 

the list of legitimate topics for investigation, both where dedicated to a posi-

tivist view of how a science of psychology or of the mental in general, respec-

tively, should be performed. 

Modern way of performing science arose in Europe during the Renaissance, 

approximately in the late 16th and 17th century. Concisely, it consists of con-

structing theories and deriving verifiable statements from them. 

With a risk of oversimplification, it might be claimed that scientific theories 

are small, restricted worlds derived from the original world (which is our 

own commonsensical, ordinary world). They are derived by a process of ab-

straction, such that only those aspects of the entities involved that are of rele-

vance for the subject under investigation are transferred into the modelling 

world, while many other aspects are disregarded. Certain relations—that is, 

scientific laws—are then postulated to be in effect in the abstracted world. 

These laws are usually expressed formally, as mathematical expressions or 

the like. Given the entities with their properties as abstracted, and given the 

laws in effect, certain changes in this model world will be derived. Such re-

sults of the application of assumed laws on abstracted entities are referred to 

as theoretical predictions. By once again applying the process of abstraction 

(this time in reverse order, which we may call “interpretation”), theoretical 

predictions may be verified by comparing them to actual outcomes. 

This rather compressed exposition may hopefully more illuminatingly be pre-

sented as in Figure 3-1. 
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Figure 3-1: “The process of modelling” [From Lorenc, 1998:114, slightly 

adapted]. 

To the part on the left we have referred above as “everyday world”, but it can 

actually be any domain whatsoever (even a scientific theory), which is why in 

the illustration we have used a more general name “original domain”. By a 

process of abstraction, we carry over just some aspects of that world into the 

model, which is on the right-hand side of the illustration. For instance, when 

dealing with gravitation, we take only mass of the entities we deal with, not 

for instance their colour. 

To the three goals of science usually stated, namely description, explanation, 

and prediction, the above sketched processes relate in the following way. 

When describing a phenomenon scientifically, we actually draw attention to 

those aspects of the situation that are relevant for our account, naming them in 

the process, and at the same time we disregard many others (we abstract from 

them). This results in a pertinent description, goal one. 

In providing an explanation, we do that on the basis of an  “internal mecha-

nism” that would essentially make it necessary (or at least plausible, if it 

would be one of several candidate accounts we are dealing with) that our ex-

planation holds; that mechanism is the theory, that is, those relations or laws 

that we claim have causal powers of the depicted kind and for the domain 

under investigation. This establishes the goal number two. 
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Applying the previous two mechanisms—formally describing entities and 

specifying laws operating on them—we come to expect things in the “original 

domain” (e.g. the world) to be in a certain way at a certain time. That is, we 

make predictions. To verify them, we need yet again to make a connection 

between the two halves of Figure 3-1, essentially involving the same abstract-

ing ability as the formalisation process at the outset, but here referred to as 

interpretation. A slightly different form of prediction is experimentation, 

where we ourselves bring things into some initial position and track their 

changes, with or without expectations as to their outcome. 

These relations might be summarised as in Table 3-1. 

Table 3-1: Relations between the goals of science and scientific operations. 

Goals of science  Scientific operations 

description ⇔ formalisation/abstraction 

explanation ⇔ theorising 

prediction ⇔ observation/experimentation 

 

Some relevant characteristics of this approach: 

– a model is an abstracted, simplified version of the reality—many dif-

ferent real-world entities or events may come to be subsumed under a 

single term of the model; 

– what relations (‘laws’) will hold between the entities of the model is 

solely upon the researcher; it is these relations that build up the theory 

of the domain under investigation; 

– the model may, but need not in any way whatsoever, correspond to 

any “outside” reality (“outside” with respect to the model); all the in-

terpretation of the elements of the model and its ‘behaviour’ lie outside 

the model itself (usually, is with the researcher); but of course, if the 
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model is considered to be of relevance for a domain, it is built so as to 

correspond to it, that is, with a certain intended interpretation. 

While scientific theories are sometimes by scientists (“Eppur si muove!” ac-

credited to Galileo) and also by non-scientists considered as true (or false), 

these should more properly be conceived of as hypotheses that to a greater or 

lesser degree are useful for achieving the three goals of science. For instance, 

we may conceive of Newtonian physics as wrong, not true, etc. But this 

would be somewhat misleading, for while Newtonian physics is superseded 

by (or better, subsumed under) the general theory of relativity, it for the most 

part still suffices in predicting events (useful for e.g. planning voyages of cur-

rent space missions).  

Anecdotally, the name “cognitive science” arose in the mid-1970s. The pre-

cursor seems to have been cognitive studies, as in the “Center for Cognitive 

Studies”, an interdisciplinary unit at Harvard University founded in 1960 on 

the initiative of the psychologists George Miller and Jerome Bruner. The 

modifier cognitive, in itself, may beneficially be seen in the context of the then 

reigning behaviourism. George Miller recounts this in ca 1985 in the following 

way: 

In reaching back for the word “cognition”, I don’t think anyone 

was intentionally excluding “volition” or “conation” or “emotion”. 

I think they were just reaching back for common sense. In using 

the word “cognition” we were setting ourselves off from behavior-

ism. We wanted something that was mental—but “mental psychol-

ogy” seemed terribly redundant. “Commonsense psychology” 

would have suggested some sort of anthropological investigation, 

and “folk psychology” would have suggested Wundt’s social psy-

chology. What word do you use to label this set of views? We 

chose “cognition.” ... [D]id we mean to exclude anything that a 

computer can’t do? Emotion, will, motivation? No, of course not. 

[Interview with George Miller in Baars, 1986:210.] 
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It is Donald Norman and David Rumelhart on the one hand, and Daniel Bo-

brow and Allan Collins on the other, that according to Bechtel et al. (1998:50) 

are the candidates for primacy in coining the new term, which occurred in 

about 1974 

The science in “cognitive science”—much more than the earlier studies, I be-

lieve—expresses the core of the new excitement and the unifying force for all 

the mathematicians, engineers, logicians, neurophysiologists, psychologists, 

philosophers, linguists, and anthropologists that endeavoured to understand 

mind in the mid-1950s. It is, I suspect, the hope that the mental will be finally 

subsumed under the known laws and theorems of physics, of mathematics, 

and of logics, thereby possibly generating what would amount to the laws of 

thought. An attendant of a meeting at MIT in 1956 relates: “There was a con-

sensus that it was time to establish a real science of human behavior, and that 

those present at the symposium were going to do just that” (Neisser, 1988). 
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To understand why mental representations are the cornerstone of cognitive 

science, one needs to draw to attention the circumstances in which this ap-

proach arose. At about the mid of the 20th century, certain amount of advances 

accumulated, advances such as that: 

– information can be expressed formally, mathematically (that is, meas-

ured): Shannon, Wiener; 

– descriptions of mental phenomena can be given in terms of measured 

information: G. A. Miller; 

– operations isomorphic to those of the calculus of logic can be performed 

by machines: Shannon, Turing; 

– efficient machines for that purpose can be built: von Neumann, Turing; 

– everything computable is computable by these machines: Turing, 

Church; 

– the function of neurons can be conceived as binary—the “all-or-none” 

principle of neuron activity: Adrian’s result from the early 1910s (Clarke 

and O'Malley, 1996), recast into logical terms: McCulloch and Pitts. 

Taken together, these results—as well as others in the similar vein—may be 

construed as implying the proposal (or, the claim) that mind is realisable by, 

or that it simply is such a computing machine (i.e., a machine that amounts to 

a present-day computer). It is the scientific strictness of the approach (“scien-

tific” in terms of the previous chapter) that promised an understanding of 

minds that was different from both early psychology (whose method of intro-

spection was criticised) and behaviourism (that restricted subject matter of 

psychology to events outside the body/nervous system). 

For information in information-theoretical sense to exist, there needs to exist 

some information carrier; similarly, for digital computers to function, they 
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need to operate on something. Analogous to this, it is assumed that cognitive 

processes like thinking, perceiving, recall, etc, consist of performing mental 

operations on some mental entities. An early definition was: 

Cognitive psychology refers to all processes by which the sensory 

input is transformed, reduced, elaborated, stored, recovered, and 

used. [Neisser, Cognitive psychology, 1967, quoted in Reed, 1992:3] 

Thus, understanding the mind became equivalent to understanding the exact 

nature of these hypothetical entities that came to be known as “mental repre-

sentations”, and of the processes that operate on them. 

The concept of mental representations is essential for our later discussion. To 

get a proper grasp of it, we need first to shed more light on representations in 

general. Thus, the present chapter has two sections, one on ordinary represen-

tations, and one on mental representations. 

#%�� &���������������������������������������

If we want a representation to be that which “stands for something else”—

which seems to be the way we intuitively understand representations, like 

 standing for the number of people at an outing1—we see that we have 

at least two things to take into account: the representation (e.g. ) and the 

represented (e.g. the outing that this relates to). There is also a third thing: 

namely, we need to acknowledge that a representation represents something 

only in some respect (Peirce, 1897): it is decidedly not the same as the repre-

sented (e.g. “ “  is not the same as the outing with all the aspects of it, like 

the persons present, their activities, etc) but a particular abstraction of it: a 

representation in a sense preserves some aspects of its original domain situa-

tion while it disregards many others. What keeps track of this aspect is the 

mapping rule or mapping function. 

                                                 

1 Here, and in what follows, I rely on an example in Norman (1993:50). 
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Expanding on these notions slightly, we reach the important construct of a 

representational system (Palmer, 1978:262). This is a conceptual structure in-

volving five entities: (1) a represented world, (2) aspects of the represented 

world that are being modelled, (3) a representing world, (4) aspects of the 

representing world that are doing the modelling, and (5) the correspondences 

between the two domains. 

In the example borrowed from Norman (1993:50), (1) the represented world is 

the reality we are witnessing, that is, the outing with the people, the ball etc; 

(2) we are interested in the number of people present, and this irrespective of 

their age, gender, their current activity, etc, etc;  (3) we have decided to use 

graphite traces on paper; (4) it is dashes that do the modelling, but not their 

precise form or precise spatial orientation: it adds nothing to our knowledge 

about the number of people to notice that a dash is shorter than the others, or 

that it is placed horizontally rather than vertically; in particular, we have no 

knowledge of which dash stands for which person; (5) the mapping rule is: 

place a dash on paper for each person present. 

It is important to note that both the “represented world” with its entities, and 

the “representing world” with its, need to be taken as distinct only on the 

conceptual level; they physically share a single world: e.g., both the outing 

with the people and the notepad with the dashes exist in what is experienced 

as the same world. 

Palmer notes with respect to representational systems—and the same appar-

ently holds for theories with respect to domains they are theories of, as we 

have seen in chapter 3—that there is a conceptual functional independence be-

tween the two domains, the original one and the one represented or ab-

stracted in a model. We may insert more dashes or erase existing ones from 

our representation on the piece of paper, without in any way whatsoever in-

fluencing the number of people present at the occasion, and vice versa: the 

arrival of new persons need not by itself introduce new dashes into our repre-

sentation. Similarly, if we temper with the well-known Einstein’s formula for 



CHAPTER 4  MENTAL REPRESENTATIONS 

 
25 

the relation of energy and mass—by placing, say, a constant 2 in the denomi-

nator—this will not change any object’s energy or mass. This is a property 

that holds for both representing systems and theories. We will return to this 

in chapter 5. 

#%�� '����	������������ ������������������������

To provide for the option that artefacts like computers (and not just natural 

systems) could be deemed as cognising—a postulate of cognitive science—it 

was necessary to divorce cognitive processes, as well as representations they 

operate upon, from the physical substrate of cognitive processes. This gave 

rise to the notion of levels within cognitive science. On the other hand, in or-

der to avoid debates of the kind “what does this representation mean”, men-

tal representations are given a formal description with the intention to con-

strain willful interpretation. Gardner expresses this by stating that cognitive 

science posits mental representations, which are not to be identified with ei-

ther neurological entities or sociological/cultural ones (Gardner, 1987:6). 

Thus, in the basic form, we have three possible levels of inquiry (Table 4-1, 

containing Gardner’s view, as well as some others), of which cognitive science 

in the standard view is expressly devoted to the middle one, that of mental 

representations seen as entities defined by certain formal or functional prop-

erties. 

Table 4-1. Mental representations and the issue of levels. 

Level Gardner (1987) Stillings et al. (1995) Palmer and Kimchi 
(1986) 

Highest sociological 
(cultural) 

knowledge phenomenal 
(conscious) 

Middle mental 
representations 

formal functional 

Lowest neurological physical physical 

 



CHAPTER 4  MENTAL REPRESENTATIONS 

 
26 

Cognitive science, nevertheless, with respect to those phenomena that it pur-

poses to account for, does not restrict itself to some subdomain of cognitive 

abilities. Instead, it ultimately aims to provide a complete account of (human 

and other) mentality, including knowledge, language abilities, etc, possibly 

even consciousness. This is an important point for our ensuing argumentation 

(section 5.1). 

One characteristic of mental representations is thus that they are formally de-

fined. The second is that they carry information. It is this information, in the 

form of sensory input, that is “transformed, reduced, elaborated, stored, re-

covered, and used”, thus becoming an output. Because Shannon developed 

mathematical tools for formally treating information (Shannon, 1959[1948]), a 

coupling of the two characteristics appears natural and feasible. 

But, it turns out that the mathematical notion of information is difficult, if not 

impossible, to apply within cognitive science. So, most scientists do not ex-

press information in terms of e.g. redundancy, but rather equate it to an intui-

tive notion of content. Palmer and Kimchi (1986), after presenting the reasons 

why the intuitive notion of information is not equal to the mathematical no-

tion of information—suggesting that the intuitive notion embraces “informa-

tion content” (op. cit.:43) i.e. meaning, which is basically absent from the 

mathematical notion—continue: 

As we are using the terms, information is an abstract construct in 

theoretical descriptions of mental events. We have used it in this 

way to reflect the pervasive belief among IP psychologists that IP 

theories are abstract, functional entities that do not depend on at 

least certain physical characteristics of the events being described. 

... [The Paul Revere example with the signal meanings switched.] ... 

There is an important sense in which all these alternative signals—

one light, two lights, red light, blue light—would have been infor-

mationally equivalent... The reason is that they all “stand for” or 

“represent” the same referent event. This informational equiva-
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lence is, by definition, more abstract and general then mere physi-

cal equivalence. It is a form of functional equivalence because it is 

concerned with the extent to which different events could be sub-

stituted for each other and still “work in the same way” or “cause 

the same outcome”. [Palmer and Kimchi, 1986:43-4] 

This brings forth the view that for instance Paul Revere could have agreed 

with his co-conspirators “one if by sea two if by land” instead of the original 

opposite agreement without changing anything of relevance with respect to 

what was imparted. But, at the same time, the authors caution against identi-

fying this view of information with the mathematical view. Why? 

Mathematical conception of information requires a pre-arrangement of mean-

ings of symbols in order that the message be understood. Such a prearrange-

ment lies outside the mathematically treated communication system, and is 

presupposed by the formal approach rather than accounted for it. (Froomkin, 

1995, quips: “If the British had landed by parachute, no quantity of lanterns 

would have sufficed to communicate the message”.) 

Or, in the same vein, Palmer and Kimchi mention in the quote that informa-

tional equivalence is establish though the identity of the referent. That is, such 

informational equivalence presupposes an ability of referring, of “going out-

side of” the formal system. Whereas, the mathematical theory of information 

is solely concerned with what happens “within” the system: the probabilities 

of occurrence of formal entities in the discrete case, or assigning a probability 

distribution of the signal in the continuous case. It is this reason that hinders 

complete reliance on mathematical theory of information in investigating 

cognitive systems, and that leads to understanding information as a form of 

“functional equivalence”. 

Without a prearrangement, that is, without assigning meaning to symbols, 

what is communicated, for instance what one lantern lit would mean, confers 

at the best the quantitative measure of transferred information: “by land” is 

there worth one bit. But, so is the outcome of coin tossing, and we would not 
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maintain that the information Paul Revere received from the co-conspirators 

in Boston was the same one that one gets by tossing a coin. 

This leads Palmer to conclude about mental representations: 

[They are] a complex and elusive concept, much more so than is 

generally supposed. Within psychology at least, it has been associ-

ated with an information-containing “thing” that is operated upon 

by processes.... Our understanding of the current concepts in rep-

resentation is based largely on superficial trappings that have little 

to do with their fundamental nature. [Palmer, 1978:300] 

A disappointment of the cognitive science community apparently transpires 

in the quoted texts: after three decades of hope that the mathematical view of 

information will capture everything necessary to provide for a scientific ac-

count of the mind, it appears that the mathematical notion is really unable to 

“hook on to the world”. Thus, even if a mental representation carried infor-

mation (in the mathematical sense), this still doesn’t provide an account of 

how it refers to anything. 

If there is a similarity between the way science is done (chapter 3), and the 

way cognising systems are standardly conceived (i.e. representing systems, 

present chapter), then we see that while information theory may eventually 

account for what happens within a “theory” (i.e. a representing system of the 

mental kind), this still leaves unanswered how the processes of abstraction 

and interpretation are done, as this lies outside of any formal system. It must 

lie outside, as any formal system is made and verified precisely by applying 

these two processes. 

Some researchers, as noted in the above quote by Palmer and Kimchi, have 

replaced the idealised mathematical notion of information with a “referential 

notion” of information: functional equivalence of information, that is, ap-

proximately “same as long as it refers to the same thing”. In doing that, these 

researchers have just taken for granted that what a science of the mental is 
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supposed to give an account of, that is, how it is that we come to establish 

referential relations with things in our environment. 
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Thus far, we have noticed a certain similarity between structure and proc-

esses whereby scientific theories are built, and structure and processes re-

quired for representing systems to exist. Here, we pursue further these issues, 

discovering a possible inability of cognitive science, if cognitive science is 

taken as a science of the previously described kind, to account for all cogni-

tive processes. 

The first two sections of the present chapter address consequences for cogni-

tive science, given that cognitive science has adopted the scientific approach 

depicted in chapter 3; focusing on its limits and the limits with respect to the 

concept of mental representations. In the third section, we invoke some other 

notable critiques of the mental representations postulate in this investigation 

of cognitive science. 
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Cognitive science is devoted to providing an account of mental processes. 

Among the mental processes, abstraction is an important one. It is the ability 

to disregard many of the specific properties of a certain situation or entity, 

and at the same time pick out some other specific properties on the basis of 

which a situation or entity is considered to be (in some respect) same as an-

other situation or entity. It is through this process that we perform the opera-

tion of formalisation, needed for the method of science. Thus, this process 

plays an important role in the process of building scientific theories. 

The issue is raised whether cognitive science may use (that is, presuppose 

unquestioned) the process of abstraction when building theories of cognitive 

science, theories that are to give an account of, among other mental processes, 

precisely this process of abstraction. 
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While every science has a set of postulates that are assumed rather than 

proved, the issue here is whether cognitive science may choose abstraction as 

one of its postulates. That it ought not to do that follows from the observation 

that abstraction is the key process for most of the mental functions we would 

care to give a proper cognitive account of, such as perception, thinking, etc. If 

we would have an independent set of core concepts to start our investigation 

from, like mathematics and physics have numbers, then cognitive science 

would be au pair with these other sciences: mathematics uses numbers with-

out notable problems even there is considerable debate concerning the nature 

of numbers. 

But, the case with cognitive science—in opposition to the example with 

mathematics—is that it is dedicated to giving an account of the mental, and 

abstraction may happen to be one of the key cognitive processes. (Compare: 

mathematics isn’t dedicated to proving the nature of numbers). If that is so, if 

abstraction is a key mental process, abstraction should not be assumed by 

cognitive science but rather it should be explained by it. 

That abstraction is a key mental process we may conclude from noting that 

we may commit a mistake in abstracting, we may miss some relevant features 

and take instead some others, which may happen to prove of significance. In 

other words, we as specimen of natural intelligence may be in error, some-

thing that the inanimate world and even some animate world apparently 

cannot be. The philosopher Susanne Langer sees symbolic function closely 

related to the possibility of error and further as definitive of the mental: 

The use of signs is the very first manifestation of mind. It arises as 

early in biological history as the famous “conditioned reflex”, by 

which a concomitant of a stimulus takes over the stimu-

lus-function. The concomitant becomes a sign of the condition to 

which the reaction is really appropriate. This is the real beginning 

of mentality, for here is the birthplace of error and therewith of 

truth. [Langer, 1957[1942], p. 29] 
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The conclusion we draw is that the process of abstraction is essential for cog-

nition, and that cognitive science may not assume the process of abstraction 

in building the theoretical apparatus of cognitive science; it rather needs to 

give an account of the process of abstraction. 

But, if this is so, then cognitive science—somewhat unexpectedly—seems to 

have found itself at an impasse. If it applies abstraction unproven, then it is 

unscientific as it presupposes something that it instead should give an ac-

count of. If it doesn’t use it, then it simply cannot use the scientific method, at 

least in the sense the science is conceived today. While we intuit that the latter 

of the implications is the appropriate one, necessitating a changed picture of 

how science is done (and what is its goal), we are not in the position to ex-

pand on this here. 

There are at least two possible rejoinders to this. 

(1) One can argue that positing abstraction is useful, even if not “scientifically 

legitimate”. By applying it and the resulting scientific model (together with its 

formal entities, mental representations), we will in due course achieve an un-

derstanding of human mentality together with explanations of all mental 

processes.  

With Figure 3-1 in mind, this approach seems to argue for a kind of blending 

of entities and processes on different levels. When dealing with science, we 

are dealing with the contents of the square on the right: the laws we are as-

suming operating on derived, formal entities (which are usually mental rep-

resentations in the case of cognitive science). The process of abstraction lies 

outside this square; the square on the right is based on it, made possible by its 

function. Thus, the process of abstraction is on a different level from the the-

ory it makes possible. 

Intuitively, this would resemble the error of mixing the language level and 

the meta-language level in some formal approach. 
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Possibly, there are some other forms of science, other than that pictured in 

Figure 3-1, which might accommodate for the problem outlined here. But, this 

would probably have to change the structure of the current scientific method 

(as we have hinted above). 

(2) It might be claimed that there exists no problem here, in that while each 

individual scientist perhaps performs a process of abstraction, the science it-

self doesn’t do that. It postulates entities “independent of the human mind” 

and proposes theories (hypotheses) that are proved or disproved by observa-

tion or experimentation. 

Such a stance does two things: (i) It misrepresents that science is an activity 

independent of “human mind”. On the contrary, all science we know of is 

done exclusively by individual deeds of individual human scientists. (“Da-

sein is... the site of the understanding of being”, as Heidegger puts this; 

1996[1927]:7.) So, all science rests inevitably on abstraction processes per-

formed by individuals. (ii) It takes yet another of the human cognitive capaci-

ties that needs to be accounted for by cognitive science as primitive, the ca-

pacity of communication (together with the capacity for the symbolic function 

which we have seen is essential for mentality). As remarked above, rather 

than assuming these capacities, cognitive science would need to give an ac-

count of them. 
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How does the preceding discussion relate to the notion of mental representa-

tions? The answer may be sought for in Figure 3-1. On the standard cognitive 

science account, mental representations are the formal entities on which the 

proposed laws pertaining to cognition operate (see also Table 4-1 and the dis-

cussion pertaining to it). In this lies the link between the two critiques. If we, 

as argued in the preceding section, disallow taking abstraction to be a primi-

tive, then we at the same time need to exclude, for the same reason, mental 
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representations conceived as formal entities from being a priori assumed in 

the process of giving a scientific account of cognition. 

In addition to this argument, there exist other works that in various ways 

point out the inappropriateness of the concept of mental representations. In 

the rest of this chapter, we will give a short review of them. 
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5.3.1 Putnam: “Meanings just ain’t in the head” 

Hilary Putnam argues that meaning is not fixed by physical properties of 

mental representations. This argument is of relevance if cognitive science is 

expected to give an account of meaning; usually, such an expectation exists. 

Then, Putnam shows that meaning cannot be defined solely by the properties 

of mental representations (which presumably are “in the head” on the stan-

dard cognitive science account). 

Putnam presents the standard cognitive science position as comprised of 

three postulates: 

1. Every word he uses is associated in the mind of the speaker with 

a certain mental representation. 

2. Two words are synonymous (have the same meaning) just in 

case they are associated with the same mental representation by the 

speakers who use those words. 

3. The mental representation determines what the word refers to, if 

anything. [Putnam, 1988:19] 

In this view, mental representations are “bearers of content”, “vessels”, 

physical entities containing certain meaning (or, in more contemporary terms, 

information), and yet also being of a particular (physical) shape that enables 
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these to be processed solely according to their shape (Fodor, 1985; Newell, 

1980, 1990). 

While in the present section we present and discuss Putnam’s critique of the 

standard view, let me now add to the discussion a table (Table 5-1), which is 

related to the present topic as it takes a point from Putnam’s list above (point 

2 in the table), but adds more expressively two other points. Point 1, that 

mental representations are “physically real”, for which support is found pri-

marily in the physical symbol systems (PSS) hypothesis (Newell, 1980, 1990); 

and point 3, which is simply a consequence of the whole concept of mental 

representations and operations upon them. These points are outlined as a ta-

ble for further reference. It is on the basis of these propositions that the con-

cept of mental representations will in what follows be analysed. 

Table 5-1: Mental representations hypotheses. 

1. Mental representations (physically) exist (i.e., as enduring 

objects in time). 

2. They have content, by which their meaning is determined. 

3. Mental representations provide a copy of our environ-

ment within us. 

Now, Putnam argues that it is erroneous to identify meanings with mental 

representations. Putnam (1988) accepts that in a sense there are mental repre-

sentations (p. 20), but opposes the idea that it is “in” them that meanings can 

be found (i.e. is concerned mainly with the point 2 in Table 5-1). Putnam pre-

sents two claims in support of a difference between mental representations 

and meaning: meaning is holistic, and meaning is in part normative. 

Meaning is holistic 

That meaning is not holistic would amount to that there being some terms 

whose meanings could be fixed independently of the rest of the concepts, and 
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by the help of these would the other terms’ meanings then be constructed—

that is, some kind of building-blocks idea is suggested here. In that case, the 

most apparent candidates for entities carrying this “independent”, “certain” 

knowledge would be “observation terms” (the logical positivists’ term; see 

also Harnad, 1990, for an attempt at employing this idea by “grounding” 

symbols in perception data). About the meaning of these observation terms 

(that is, their ‘ascertainability’, i.e. truth) there should be, according to the hy-

pothesis, no dispute; whereupon should there be not much dispute even on 

the meaning of combinations of these into complex terms when these are 

properly put together according to rules in effect. 

Traces of this programme can be seen in the work of Newell, who envisages a 

cognitive system as consisting of some basic propositions combined accord-

ing to the rules of first-order logic (Newell, 1980). 

But, in formal systems such as physics this doesn’t hold. Putnam gives an ex-

ample where in the pre-relativistic physics a quantity, momentum, was de-

fined through two “basic” terms (mass and velocity). But, with the advance-

ment of relativistic physics, these turned out to be non-basic terms, whereas 

momentum itself turned out, in this case, to be a basic quantity. (In relativistic 

physics, mass as a quantity is not constant with respect to velocity.) 

So, as Putnam points out drawing on another philosopher, Willard van Or-

man Quine,  

[...] sentences meet the test of experience “as a corporate body,” 

and not one by one.... [W]hen an entire body of beliefs runs up 

against recalcitrant experiences, “revision can strike anywhere”, as 

Quine puts it. [1988:8-9] 

In other words, both the distinction between primitive and complex terms of 

a theory, and the related possibility of a fixed, permanent definition of a term 

in a theory are rendered implausible on these accounts of Quine and Putnam.  
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Meaning is in part normative 

The notion of the normativity of meaning may be exposed by considering the 

issue of sameness of meaning. By taking examples from science and everyday 

life, Putnam shows that on some occasions we are prone to grant sameness of 

meaning to terms written in considerably different situations, while on other 

occasions we are not. For this latter situation, when we suspect that a change 

of meaning of term is introduced in the course of discussion, we even have a 

term: “equivocation”. It is used in debates within logic and science to accuse 

of the change of meaning in the course of a debate. As Putnam writes, 

But the notion of “sense” or “meaning”... could not play this role in 

criticism if we did not interpret one another in such a way that  

“meanings” are preserved under the usual procedures of belief 

fixation and justification. [1988:14] 

Which is to say that we are able to maintain some kind of “sameness” of 

meaning of terms, but that we also have a limit, such that if this limit is trans-

gressed, then we are ready to declare that a change of meaning of these terms 

has occurred.  Putnam continues to show that there must be a sense in which 

we preserve the sameness of meaning although it might be said that the 

meaning changed, and that sometimes we do not preserve this: 

If we adopted the meaning proposals of operationists or positivists 

according to which modifying a scientific theory virtually always 

produces a “change in the meaning” of the theoretical terms, then 

we would have to say that every scientist who modifies an existing 

theory in order to solve a problem that someone poses is guilty of 

equivocation. [1988:14] 

But, we don’t do that. The point Putnam makes is that we do have a limit as 

to what will constitute “the same meaning” of a term, and that this limit is of a 

normative (i.e., not of an absolute) character. 
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For instance, even when scientific insights and theories change, we apply a 

term and assume its sameness throughout the changes (e.g. the term “elec-

tron” in around 19102 and around 1934 meant the “same” for the physicist 

Niels Bohr and the readers of texts concerning atom structure, even though 

the conception of electron has considerably changed in the meantime).  

But, in other circumstances we do not do that. Putnam mentions an argument 

whereby we could even nowadays maintain as valid the notion of phlogiston 

by regarding it in a sense as the same as what we now know under the name 

of valence electrons. Before the nature of combustion was known (i.e. that it is 

a chemical union of burning material with oxygen), an element known as 

“phlogiston” was thought to exist in all the combustible materials, which in 

the process of burning would be leaving that matter. (This was seriously held 

to be the true explanation of burning throughout the 17th and 18th century.) 

Apparently, phlogiston is considered to be different from valence electrons, 

that is, they have different meaning. Here, meaning has not persevered 

through changes. 

Some comments on Putnam 

Relevance of Putnam’s arguments 

Given that Putnam’s critique—at least judged by the examples used—focuses 

mostly on scientific notions, the reader might question its relevance for the 

discussion of mental representations. But, we should then recall that at issue 

here is a conception of cognising systems as formal systems, and we have al-

                                                 

2 Putnam uses curiously the year 1900 as the first of the two contrasting points in time regard-

ing Bohr’s potential change of understanding of the word “electron”. What is curious here is 

that Bohr was only 15 at the time; not only that, but the “solar system” model of the atom, 

which Putnam discusses in the context, was not proposed prior to 1911 (by Rutherford). So, I 

take the year 1910 as a more appropriate lower limit in presenting the eventual change of 

understanding of “electron” by Bohr that might have occurred in the light of developments 

within quantum physics. 
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ready pointed out to the similarity (basically, an identity) between the (ideally 

conceived) scientific theory and the conception of cognising systems in the 

standard cognitive science approach. Thus, all the remarks that pertain to 

formal systems of science also pertain to cognising systems when these are 

seen as formal systems of the kind mentioned. (Related to this, Putnam in 

several places denies that “intentionality”, or “meaning”, or “belief” is re-

ducible to physicalistic notions (1988:11), as well as that concepts are scientifi-

cally describable entities (op. cit.:7)). 

Secondly, what unites the two theses above (“Meaning is holistic”, “Meaning 

is in part a normative notion”), is that meanings change, but not as a function 

(any known function) of previously held beliefs or meanings. They change, 

but so that meaning of individual terms is sometimes preserved (as with the 

“momentum” and “electron” examples, above), and sometimes isn’t. What 

enables the decision of change or not change of “meaning” is that what Put-

nam terms “interpretive practices”, which are clearly social: 

There are practices which help us decide when there is enough 

continuity through change to justify saying that the same person 

still exists. In the same way, we treat “momentum” as referring to 

the same quantity that it always referred to, and there are practices 

which help us decide that there is enough continuity through 

change to justify doing this. [11] 

And a few pages later continues: 

It is because interpretive practice owes allegiance to this constraint 

[i.e. interpretive preserving of “meaning” of a word in belief fixa-

tion and justification] that sameness and difference of meaning 

cannot coincide with the presence and absence of any local compu-

tational relation among our “mental representations”. [15] 

This corresponds to a large degree to the notion of shared background in for 

instance Searle, Wittgenstein, Gadamer, or Heidegger, which provides for the 

possibility of determining (socially) meaningful differences that eventually 
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appear in the form of acts (e.g. deeds, language use), that later get confusedly 

conceived of as “mental representations”. 

Further perspectives 

Putnam’s critique of mental representation as basically sufficient for deter-

mining their semanticity, exposed in Representation and reality, is disadvanta-

geous for the computational theory of mind to the degree directly dependent 

on how much weight is put in the notion of mental representations and in the 

related notion of mental states. Namely, both in the texts of Putnam and of 

many other philosophers writing on philosophy of mind, one meets the no-

tion of “mental states” (in Putnam, for instance, a person on Earth and on 

Twin-Earth are presented as both being in “the same mental state”; Putnam, 

1989[1975]). These mental states are supposed to be realised by mental repre-

sentations. So, if I believe that water quenches thirst, then I am in a certain 

mental state, and furthermore this mental state is realised through existence 

of a certain mental representation (or a set of them). 

It is here that differences may arise depending on what is assumed about the 

extent of sameness of mental states or mental representations. Three options 

appear to have been considered by Putnam, plus there is a fourth one that is 

more extreme than the most radical of Putnam’s propositions: 

– that all humans in a certain mental state harbour same mental repre-

sentations: in a simplest example, all people believing, desiring, etc, 

with respect to cats have a certain same mental representation, say 

“#@&”, embedded somewhere in their minds/brains (where “#@&” 

would be the mental representation of the notion cat, or cathood, or 

similar); 

– that all speakers of a language, when in a certain mental state, harbour 

same mental representations: all native speakers of, say, French believ-

ing, desiring, etc, with respect to cats have the same mental representa-

tion, say “#@&”, embedded somewhere in their minds/brains, 
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whereas all native speakers of German believing and desiring with re-

spect to cats instead have say “%¶\”; 

– that a single person, whenever in a certain mental state—say, believ-

ing, desiring, etc, with respect to cats—harbours one and the same 

mental representation for cats, say for simplicity: “#@&”; 

– finally, the view that rejects all of the above: that existence of what is in 

the daily life called same mental state does not imply the existence of 

any identical physiological state in the brain. 

What is the connection between these distinctions and Putnam’s argument? 

The first of the senses above is mostly related to Fodor’s (basically Chom-

skian) concept of innateness of both language and mental representations. (As 

Fodor acknowledges, theirs is a minority position; see Fodor, 1998.) For, what 

Putnam namely shows is that, even if there are such things as same represen-

tations throughout humankind, these do not fix references (i.e., objects in the 

“real world”). 

The most compelling reason why there might exist a sameness of mental rep-

resentations within speakers of the same language has probably to do with 

that the speakers share the same words (i.e. symbols). Here, “same words” 

must be taken—precisely as Putnam points out—in that they are related to 

the “same” concept within each and every of speakers of the language, in 

spite of the many differences in articulation, or writing styles, etc, of these 

words; these “traces” are namely in the IP-view conceived as being translated 

into inner codes that then build up the concept in question. And, it is these 

concepts that are argued to be identical, on the IP-view. By showing that 

meaning is dependent on interpreting practices, which inevitably occur be-

tween the speakers of the same language, Putnam has demonstrated the im-

plausibility of this view. 

But, even Putnam seems to accept some notion of mental representations: “I 

do not deny that there are, in some sense, mental representation. We often 
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think with the aid of words and pictures and other signs, and it may be that 

unconscious thought is even richer in the use of representations than we 

know” (1988, p. 20). It corresponds to the third in order of the notions of 

“same mental representation” above: same for the single person. In that sense, 

Putnam (1988) doesn’t offer arguments to oppose the position that I have 

placed under point 1 in Table 5-1 (p. 35): “Mental representations (physically) 

exist (i.e., as enduring objects in time)”. 

In what follows, I will present additional arguments countering existence and 

“sameness” through time of mental representations—physical entities ex-

tended and identifiable through time—on the level of a single individual. 

This focuses on the aforementioned point 1 in Table 5-1, which arguably is the 

hardest sense to counter of the three senses of “sameness” given above. 

5.3.2 Freeman: Neurophysiological arguments 

I would like to begin this section by noticing that the notion of mental repre-

sentations cardinally carries with it the idea that there is a physical represen-

tation (model) of the world within us (as in the PSS hypothesis, Newell, 1980, 

as a prominent member of the IP-sisterhood). Much brainwork has gone into 

conceiving how these representations might look like and how they might 

work; not seldom, the ideas have subsequently been implemented on com-

puters. 

Notwithstanding that the view attacked by the following question seems so 

natural and consistent with our everyday experiences, let us ask: “Why 

should there be yet another version of the same world as that one existing 

‘outside’?” “Well, ‘let our hypotheses die in our stead,'” has been proposed as 

an answer (the phrase is attributed to Karl Popper). So, in essence, we build 

up our micro inner-worlds, we manipulate their content in order to predict 

this or that facet of our real worlds, and we then act upon these predictions. 

We may fail, or may be right, but as the time passes and our brains get larger 

in the course of evolution, these representations (and calculations upon them) 

get to be more and more correct, and so now we have such cognising systems 
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as we have (and as we are). Especially in the light of evolutionary theory, this 

account seems almost unassailable. 

But, it might also seem wrong. First, it assumes a job of “double accounting”: 

once mentally, that is, for inner accounting of what is going on, and once “for 

real”, that is, in order to keep track of changes “outside” on the basis of which 

to update the “inner” model. 

Moreover, it makes it necessary that we, as cognising systems, act on the basis 

of these inner representations. And this is questionable as other animals (be-

sides humans) act too. Given that perception has shown not to be the easiest 

of the “cognitive abilities” to simulate, and likewise neither movement (mov-

ing), it seems inappropriate to draw a line separating cognising systems from 

those non-cognising ones—between say the genera Pan and Homo (or wher-

ever else one might see fitting) and proceed to inquire only humans. So: Are 

mental representations postulated for other animal species too? And, irre-

spective of whether an affirmative or negative answer is given,  also why? 

Obviously, many have at least with respect to humans replied affirmatively to 

the above question: we go around with small representations in our heads; 

and we calculate on them. And these representations are, both ontogeneti-

cally and in an evolutionary light, asymptotically nearing the true description 

of our world. Yet again, who might oppose this? 

And yet again, this contrasts with another view, namely that cognising sys-

tems’ primary function is not perception but action, that is, bringing forth cir-

cumstances beneficial to the individual in question without reliance on “inner 

representations”. 

To prepare for the following section, if we assume that Homo is not that much 

different from other creatures so as that only it would have physical mental 

representations (as time enduring entities), then we would expect these to be 

found in species sufficiently similar to Homo, for instance higher vertebrates, 

say rabbits. 
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Neurophysiological evidence 

The neurophysiologist Walter J. Freeman UCLA has in the course of several 

decades investigated what happens with sensory inputs when they proceed 

towards and within brains. Freeman’s results are based on experiments on the 

olfactory tract of rabbits; in Societies of brains (1995) Freeman gives a con-

densed presentation of these findings. 

There are about hundred million olfactory receptor cells on the receptor sur-

face in a rabbit’s nose. They belong to about one thousand different classes of 

equivalent receptors. These classes are determined in the course of learning. 

The fact that there are so many receptor cells and receptor types results in the 

input pattern always being different; its equivalence is established by the cor-

tical activity. When such stimuli arrive into the cortex, what happens is 

a sudden destabilization of an entire sensory cortex… The new pat-

tern is triggered, not selected, by the stimulus, and it is determined 

by prior experience with this class of stimulus. The pattern ex-

presses the nature of the class and the meaning for the subject 

rather than the particular event… Sensory data merely serve to 

trigger the structuring of the Neuroactivity… Having played its 

role in setting the initial conditions, the sense-dependent activity is 

washed away, and the perceptual message that is sent on into the 

forebrain is the construction, not the residue of a filter or a compu-

tational algorithm. [Freeman, 1995, pp. 66-7] 

It is relevant to note, in the context of discussing mental representations, that 

each rabbit’s patterns are characteristic, different from other rabbit’s patterns, 

and that these patterns have a kind of a drift, or change, of about two percent 

per day (op. cit, p.96) 3.  

                                                 

3 This and the preceding paragraph contain slightly rewritten material from section 1.3.4 of 

Lorenc (1998). 
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From descriptions that Freeman presents, it is impossible to draw the conclu-

sion of anything physically the same (in the sense of same patterns) in a rab-

bit’s brain activity concerning all the instances (in the sense of temporally dif-

ferent occasions) of smelling a smell that is chemically “the same” (i.e. the 

same chemical compound): Freeman has identified a drift in a supposed pat-

tern, which changes rather considerably in time. Thus, a pattern today has 

probably little resemblance with the one three months later. And, all this 

speaks even more strongly against there being a physical identity of patterns 

in different rabbits. 

We may view these results as parallels to the earlier expressed views of the 

sameness of mental representations on any of the three levels: species, society, 

and individual. The hardest of these to counter is the one on the individual 

level. But, Freeman’s results—if extrapolated to other senses and other verte-

brates (including humans)—seem to succeed in doing that: they indicate that 

while there are neural processes in the brain, they are not so static so as to 

stand in a direct correspondence to that what we socially determine to be a 

same “mental state”. The results thus in a sense deny the existence of mental 

representations, if these are construed in the sense of “internally” determined 

semantic entities. These results are also to a large extent compatible with the 

urging of Putnam to understand meaning as not determined “in the head” but 

as a relational property of an organism in its environment including the social 

one. 

5.3.3 Dorffner: Radical connectionism 

As the end of the present chapter is nearing, I would like to present the view 

on the issue of representations for intentional agents that, in my opinion, 

holds the position exactly on the border of what—on the basis of the results 

and doubts brought up earlier in the chapter— might be assumed to be the 

case concerning the mentality of humans with respect to “representing” the 

world, and of what due to inconsistency or lack of evidence might not be as-

sumed. 
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Under the latter category—what might not be assumed—I place to the notion 

of mental representations as enduring physical entities in the brains (essential 

for the computational theory of mind for the reason that, in the first instance, 

it is on these permanent physical properties that both syntactic and semantic 

attributes of these representations directly depend) “standing for” the entities 

in the world—that is, the assumptions given in our Table 5-1, p. 35, above.  

The arguments speaking against this hypothesis stem from the considerations 

detailed above, of which a short recapitulation is given here: 

1. Putnam’s analysis shows that a mental representation (through its physical 

properties) doesn’t suffice to pick out referents in the world. Meaning exceeds 

attributes of single representations (i.e., is holistic in a non-nomological way) 

and is normative with respect to this same world it refers to. 

2. Freeman’s work finds no evidence for the existence of the envisioned en-

during physical entities in brains (i.e. mental representations) that would cor-

respond to what we see as permanent attributes of the world (e.g. chemicals 

inducing smells). 

3. Except for the reason of “experimenting” before acting, the notion of dupli-

cate worlds (the real and the mentally represented) is implausible as the way 

of organising a viable system. The purpose of these systems is to act appro-

priately in the world, and there seems to be little reason to suppose that it is 

necessary to have this “double accounting” system (“the world is its own best 

representation”, argues Brooks, 1991). We have no grounds to suppose for 

most of the activities of humans that they are significantly distinctly organ-

ised from what these are in other vertebrates (motion, approach, avoidance, 

etc). While it may be argued that there are some activities of humans that re-

quire mental representations (and counter-argued as well!), it seems implau-

sible to expect them necessary for the most of the activities. 

After presenting the standard (i.e. the information-processing, IP) view of 

representations, Georg Dorffner (1997) gives the alternative where representa-

tions are considered to be just a structure within “an agent” (an animal or an 
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“animat”4, in the context of Dorffner’s work) that is necessary for this agent to 

act in its environment. Any but coincidental correspondence between these 

“internal” structures and those “externally” identifiable ones by an ob-

server—where “internal” and “external” are defined only with respect to an 

imagined or real skin of the agent—is explicitly denied (1997:99). Meaning of 

these representations is definable, according to Dorffner, “only with respect 

to the agent itself, its drives and needs, and its behaviour” (loc. cit.). In other 

words, an observer looking solely at a certain mental representation (i.e. 

knowing all its physical attributes) is not in the situation to determine what 

that representation means. 

The view that emerges is by Dorffner called “radical connectionism”, for rea-

sons that lie outside the present study and concern the way in which such an 

“interactivist” form of representations as described above may be realised. 

What nevertheless is relevant for our investigation is the contrast that 

Dorffner exposes between the traditional AI and radical connectionism: 

[Radical connectionism abandons] the concentration on encodings 

or mappings between the world and the agent, which has been so 

prevalent in AI and even much of non-radical connectionism [ref-

erence]. The major problem with this view is that any kind of 

mapping or encoding crucially depends on the observer or de-

signer of the system. As a consequence, knowledge representation 

in traditional AI does not really mirror the world, but the concep-

tual view of the world by the designer [reference to a figure]. The 

assumption behind this observation is that, at least on a level of 

concepts, there is no objective world, but only agent-dependent 

views of the world. This assumption coincides with the founda-

tions of constructivism ([...], Winograd and Flores 1986)... 

                                                 

4 A term for robots whose design is based on parallels with animals (probably a blend of ani-

mal and robot); see e.g. Meyer and Wilson, 1991. 
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[Dorffner, 1997:100; some references omitted, and brackets around 

the remaining references substituted here by parentheses for tech-

nical reasons.] 

Comments on Dorffner 

It is probably appropriate to consider possible responses to the argumenta-

tion just presented from advocates of different other positions. 

Meaning is not a static element 

There are two main opposite reactions I see. Here we look at the first one. If 

one understands Dorffner as claiming that internal structures mean some-

thing, if only for the agent in question (1997:99), this nevertheless reawakens 

the discussion of meaning of representations. From a Putnamian perspective, 

even such mental representations mean nothing, there is no additional agent—

homunculus—in the “head” (i.e. in the hardware on which the cognitive sys-

tem partially supervenes) that interprets a mental representation. It appears, 

in other words, meaningless to speak of the meaning of such a representation. 

Any meaning is attained by interaction of an agent within its environment 

(including the social one), or more precisely, it is the action of the agent that 

creates meaning through attaining its goals in its environment. 

The distinction is I believe worth having in mind both when one is discussing 

the intentionality of humans, and also when one is theorising about or build-

ing artificial agents. 

The wrong level issue 

On the opposite side, proponents of the computational theory of mind (PSS, 

“strong AI”) might argue that we are looking at a wrong level when we are 

denying the existence of enduring symbolic entities, that we are say looking 

at Newell’s “electrical circuits” level (1990:47) while that what is of relevance 

(i.e. symbols) occurs on the “program level” (loc. cit.). 
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There appear to be at least two ways of understanding this objection, and, in 

one of these, the objection remains open to some of the criticism of Putnam 

presented above; in the other, it eventually changes the substance of the PSS 

hypothesis to such a radical degree that it is doubtful that it is the same old 

PSS hypothesis one is dealing with. 

PSS hypothesis, to my knowledge in all of its forms, maintains it as a fact that 

symbols are physically realised (e.g. Fodor, 1985, Newell, 1980, 1990). It is basi-

cally the physical characteristics of these symbols that “drive” the whole ma-

chinery of the mind, so to speak: symbols’ physical properties determine 

what “processing” the symbols will undergo and what the “output” of the 

system will be; to betray this idea would equal for these researchers yielding 

to substance-dualist, anti-realist, or some other unacceptable non-Scientific 

position. These symbols may have (a) enduring properties, or (b) changing 

properties that nevertheless retain isomorphism of some sort. 

As of (a), there is I believe no existing computer program that sometimes 

represents a label or a number (the same label or number) as say sometimes 

“00010110” and sometimes “10000100” in the course of the same run of the 

programme. While it is possible to introduce a shifting way of representing 

symbols and to keep track of these changes, it is not what is usually done in 

the computer programming world, and neither do the proponents of the PSS 

hypothesis claim that it is what actually happens in symbol systems (i.e. a 

change of physical properties of their symbols). Nevertheless, this is not con-

tradictory to the hypothesis, provided that existence of a change tracking sys-

tem is assured. What is of importance is to notice that the isomorphism main-

tained is to some original syntactical (physical) form of these same symbols whose 

changes through time might eventually occur. So, as of the case (a) above, 

whether a change of the physical state of the symbols occurs or not is of a 

lesser relevance, because (or, as long as) these changes yield syntactically 

equivalent mental representations. 
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This view then nevertheless maintains the position that meaning of these 

symbols is completely determined by their syntactic (physical) properties, 

eventually supplemented by the meaning of other symbols in the system. 

With this latter proviso, this stand accepts the holistic point that Putnam 

makes, but doesn’t, even with it, accept the point that environment (including 

the social one) contributes in determining meaning. And without this proviso 

(i.e. just taking that the meaning of symbols is determined solely by their 

physical properties), it doesn’t accept the whole of the points made by Putnam. 

The second view on change is a more complicated one: it would maintain that 

what is kept the same is the change of states of the system (i.e. mental events) 

that is isomorphic to the change of states of the environment (i.e. events in the 

environment). An exposition of this view is contained in Ruth Millikan’s Lan-

guage, thought, and other biological categories (in what follows, “icon” should be 

read, approximately, as “representation”5, and “real value”, approximately, as 

“that what the representation represents”): 

The governing idea here is that, in the first instance at least, it is 

transformations of the icon that correspond to transformations of the 

real value—operations upon the icon that correspond to operations 

upon the real value—not elements of the icon that correspond to 

elements of the real value.  

Whatever is considered as subject to a set of transformations is as 

such “articulate” in a certain way.... But neither the articulation of 

the icon nor of the affair is an articulation into parts. Neither the 

icon nor the iconed is originally articulated as a configuration or 

concatenation of objects or of elements and relations. [Millikan, 

1984:107] 

                                                 

5 Such as a bee-dance, a sentence, or a belief. 



CHAPTER 5  INVESTIGATION OF COGNITIVE SCIENCE’S LIMITS 

 
51 

Here, there is no explicit assumption laid down concerning lasting properties 

(constant attributes) of eventual representations of entities involved. 

Now, to accept this view as compatible with the PSS hypothesis would 

probably stretch the meaning of this hypothesis beyond the limits that its 

proponents would be willing to defend. Truly, even if Millikan (1984) is a 

powerful argumentation for the correspondence theory of truth (but of an ob-

viously different kind than that where the correspondence relation consists in 

the correspondence of objects), the work can hardly be taken as a contribution 

to the PSS hypothesis—a passed Turing test would hardly convince Millikan 

of the intentionality of that what did produce the replies (cf. 1984:93). 

As Millikan puts this: 

Ideas, beliefs, and intentions are not such because of what they do 

or could do. They are such because of what they are, given the con-

text of their history, supposed to do and of how they are supposed 

to do it. 

...It makes sense to speak of their being defective. Nothing that can 

be said to be defective is what it is merely by virtue of what it is ac-

tually like or what it actually does or would do if. What is defective 

is, just, that which is not what it should be or cannot do what it 

should do, hence is something defined by its “shoulds” rather by its 

“coulds” and “woulds”. And I can see no way of unpacking the 

“should” in this sort of context by reference to present structure or 

disposition. How could any “should”s or “supposed to”s be ap-

plied to the inner arrangements of your newly arrived, randomly 

created double? [Millikan, 1984:93-4] 

Only through the reference to you, would the answer be to this rhetoric ques-

tion posed by Millikan. 

So, in a radically alternative view of mental representations—provided that 

this term is still appropriate rather that confusing—not only are mental repre-
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sentations not meaningful except for the agent in question (Dorffner), but nei-

ther are they meaningful in absence of the environment that they are attuned 

to (i.e. in correspondence with). And their meaning, meaning of the transfor-

mations, processes occurring within the neural system, is actually acquired pre-

cisely in the course of relating of that agent to that agent’s environment. In 

other words, they are agent-meaningless outside this environment, by them-

selves. 
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While much work in cognitive science has gone into investigating mental rep-

resentations, the analysis above brings into question the notion of an exis-

tence of reified entities in brains that would have formally defined properties 

and stand in a correspondence with objects of the environments. In the di-

chotomy of objects vs. processes, taking the objects for granted might be seen 

as a mistake: what an object is is a relation (established by the organism, on the 

basis of the environment) between an organism and its environment, where 

the environment in the regnant circumstances always includes conspecifics. 

Owing to the fact that an observer, such as an investigator (as a member of its 

species), and the cognitive system observed, such as for instance a non-

human animal (as a member of its species)6, seem to have found similar solu-

tions to the problems met in proliferating within the environments, then not 

so strangely the objects are to a large extent commonly identified as such. 

This does not at all deny that what an object is is a relational aspect. 

While objects seem to be understood absolutely, processes appear to be—

possibly due to the fact that time is inherent in them in a manner which seems 

to elude the reifications above—more readily accepted as pertaining to a spe-

cific organism, which strengthens the insistence on the relational and situated 

aspects. But, a process view within cognitive science seems not to have stuck 

                                                 

6 Or a human one, for that matter. 
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yet; the works of Timothy van Gelder from the direction of philosophy, Mi-

chael Turvey from psychology, Walter Freeman from neurophysiology, 

amongst others, are nevertheless opening up this field (e.g. Port & van 

Gelder, 1995; Núñez and Freeman, 2000). In consonance with the idea in the 

passage by Ruth Millikan a few pages back, the focus is in these approaches 

shifted from mental representations to, among other aspects, changes (i.e. 

transformations) in the system, where a description of these processes needs 

not take mental representations as units of analysis. 
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If the preceding argument has demonstrated that the concept of mental repre-

sentations has failed to pick out relevant aspects of cognition, then such a 

questionable concept could hardly provide a ground for practical application 

of cognition within domains such as for instance HCI. Instead of relying on 

permanent properties that representations (both mental and ordinary) are 

assumed in standard cognitive science to a priori have, it should be taken that 

these properties are supplied by the interpreting or co-interpreting cognitive 

system(s), these always having the whole of their worlds as the starting point. 

In other words, a process of negotiating meaning and intentions is unavoid-

able, and it is thus arguably useful to make it explicit. 

What is then the alternative to this picture? In the present part, we give an 

overview of how some relatively modern cognitive theories, that do not as-

sume the mind-as-computer metaphor, could be applied to the situation de-

scribed in Part I, and thereby see the differences between the old and the new 

approaches. And, in the closing chapter, we will propose our own method for 

developing user interfaces that resonates to the exposition that precedes it. 
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Nardi (1996) considers three theoretical frameworks potentially applicable 

within the domain of HCI: socially distributed cognition, situated action, and 

activity theory. We will conceptually apply these three theories—plus a 

fourth one, the GOMS model, which might be considered as mostly related to 

the standard depiction of cognition—to the situation of developing the user 

interface from Part I. By comparing these approaches having a common HCI 

situation in mind, we purpose to depict more tangibly the potentials of each 

of them. 

Let us just prior to that note that the four approaches mentioned do not ex-

haust the list of cognitive theories that are applied within the HCI field 

(Anderson’s ACT-R is but one such approach left out, and there exists a bur-

geoning field of user modelling.) 

,%��-��������

Socially distributed cognition  

Socially distributed cognition (Hutchins and the co-workers; e.g. Hollan, Hut-

chins & Kirsh, 2000) joins the standard view of cognition in considering cog-

nition to consists of processing information (see Neisser’s definition above, 

chapter 4, p. 23), but takes part from it in that it moves the boundaries of what 

is seen to be a cognitive system far afield with respect to where these stan-

dardly are seen to exist. 

A cognitive system is standardly placed “in the head” (or, in the central proc-

essor of a digital computer); equivalently, in natural systems, “below the 

skin”. For socially distributed cognition, a prototype cognitive system is a 

flight deck of an airplane or a navigating room of a ship. A cognitive system 

includes people (e.g. the crew), but also the instruments, the switches and 

other controlling devices, charts and memos, etc. Information processing in 
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this approach consists of for instance reading aloud a value from a chart so 

that another crew member can adjust an instrument, or moving the control 

stick so as that the plane gets a new direction, etc. 

Cognition is distributed in three senses: between crew members, between 

crew members and their environment (including artefacts), and distributed 

through time (an artefact “shapes” its future use); the three are perpendicular 

to one another and meet in “moments of human practice”. Thus Hutchins, at 

the close of the 1995 book (1995a), argues for human practice—which includes 

other people, environment, and artefacts, and exists through time—as a unit 

of analysis for cognition: thus, socially distributed cognition “returns culture, 

context, and history to the picture of cognition” (Hollan et al., 2000). 

Hutchins considers cognition to be computation, and computation in turn to 

be propagation of representational states through representational media. In 

an “open” cognitive system of the kind socially distributed cognition advo-

cates for, observing propagation of representational states becomes consid-

erably easier compared to the standard approach to cognition. 

Situated action  

In the view of standard cognitive science, planning is a prototype cognitive 

process; action, on the other hand, is in this same approach viewed as merely 

a result of already brought decisions (“output”), and thus generally not made 

a research topic. Situated action turns this view upside down, giving primacy 

to unthematised action, unthematised going about one’s business. Only on 

the basis of this, and when one’s going about gets problematic, does cognition 

in the standard sense (plans, representations, etc) exhibit itself in order to aid 

deliberating. It is then that objects become protruding (occurent rather than 

available, in terms of Dreyfus, 1991, interpreting Heidegger), it is then that 

rules are conceived and applied. It is this primordial, unpremeditated skilful 

action that is of primary interest from the perspective of cognition. 
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Thus, cognition cannot be divorced from action and practice, and further it 

cannot be, on the basis of same considerations, divorced from a world, an en-

vironment. Heidegger, to whose philosophy situated action comes closest of 

the four approaches named at the outset of the chapter, refines this point by 

stating that every Dasein is from the outset in a world, that being-in-a-world 

is a primary relation with respect to Dasein. But, this should not be confused 

with the common view that it is a “from a human mind independent”, physi-

cal, objective world we inhabit (Putnam’s metaphysical realism). The relation 

is less direct, and goes through “the one”, “the They”, by way of which com-

monness is established. This aspect appears though not to be elaborated in 

situated action approach (and neither in the others). 

What situated action approach nevertheless does is point out the primacy of 

unthematised action. While the statement “Every course of action depends in 

essential ways upon its material and social circumstances” (Suchman, 

1987:50) may be construed so as to conflate with the views of activity theory 

(sketched below), and while Suchman, an anthropologist, doesn’t dedicate 

much energy to detail the ontology of the approach, it is from contrasts such 

as that between “using circumstances to achieve intelligent action” and “ab-

stracting action away from its circumstances and representing it as a rational 

plan” (the former pertaining to situated action approach, the latter to stan-

dard cognitive science) that the author’s position of where the primacy lies 

can be gleaned. 

Even if exposed by Nardi (1996) as behaviouristic, the approach of situated 

action is distinct from behaviourism. Suchman (1987:50) is explicit on that 

point when claiming (when discussing the possible relation of situated action 

to behaviourism) that “the significance of action is not reducible to uninter-

preted bodily movements”. Suchman adds that the approach is neither men-

talistic as “the significance of action is taken to be based, in ways that are fun-

damental..., in the physical and social world” (i.e. in unthematised action in 

that world, which serves as the basis for thematisation and reflection). 
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Activity theory  

Activity theory too broadens the boundary of the unit of investigation so as to 

include other individuals, tools, and practices. With several of the points 

overlapping with the theories already mentioned above, there exist also some 

radical departures from them. Amongst these latter ones are: (1) a rather 

sharp distinction between the internal and the external, and the related sharp 

distinction between subject and object, (2) the view of the mediating role of 

tools, and (3) the view that goals of human activities are conscious (con-

sciously accessible). 

(1) and (2) seem to rest on the same unresolved understanding inherited from 

Cartesian dualism in the form of the subject/object divide. The notion existed 

in Vygotsky, as for instance rendered by Engeström: 

Calling the mediating artifact auxiliary stimulus, he wrote: 

Because this auxiliary stimulus possesses the specific function of 

reverse action, it transfers the psychological operation to higher 

and qualitatively new forms and permits the humans, by the aid of 

extrinsic stimuli, to control their behavior from the outside. (Vygotsky, 

1978, p. 40; italics in the original) [Engeström, 1999:29] 

and as such was accepted by contemporary activity theory. For instance, Kap-

telinin presents the concept of internal plane of action (IPA), an extension of 

activity theory, as 

IPA is a concept developed within activity theory that refers to the 

human ability to perform manipulations with an internal represen-

tation of external objects before starting actions with these objects 

in reality. [Kaptelinin, 1996:51] 

reflecting in part siding with the standard cognitive science view (which the 

socially distributed cognition and situated action theories surpass), and in 

part siding with the related subject/object divide. (With the actual wording, it 

is easily possible to evoke the notion of homunculus.) 
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It is in particular the concept of mediation, point (2) above, that is refuted in 

the socially distributed cognition approach. The notion of mediation, namely, 

needs that a sharp line is drawn between that which genuinely performs a 

cognitive process (e.g. a subject; for instance somebody talking) and that 

which mediates (e.g. a tool, such as a telephone). While everyday discourse, 

presently well accustomed to the subject/object divide, has no problems with 

this picture, it is exposed in a different light by Heidegger, and even Peirce’s 

notion of sign (that Vygotsky’s definition resembles) has the proviso “to 

somebody” in the well-known definition of the sign as “something which 

stands to somebody for something”, making the sharp distinction between 

the sign or tool and its user questionable. 

Hutchins is rather explicit in what the problem with mediating artefacts con-

sists of: 

The stand-between reading of mediation assumes, that the task 

and the performer can be bounded independently. Rather than fo-

cusing on the mediating artifact as something that “stands be-

tween,” I will view it as one of many structural elements that are 

brought into coordination in the performance of the task. Any of 

the structures that are brought into coordination in the perform-

ance of the task can be seen as mediating structure. It is difficult in 

this context to say what stands between what, but they certainly all 

participate in the organization of behavior... Mediating structure 

can be embodied in artifacts, in ideas, in systems of social interac-

tion, or in all of these at once. [Hutchins, 1995a:290] 

The problem consists in needing to draw sharp line between what a subject 

proper, or a mind proper, is, and what mediates in the course of performance 

of some subject’s/mind’s functions. With the expansion of the unit of analysis 

within cognitive science to include body, environment, and situation, this be-

comes unnecessary. 
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So, while activity theory does attempt to widen the unit of analysis, it does it 

on insecure grounds, with the result that its stand on several major issues of 

cognitive science is equivocal or questionable. (A more detailed exposition 

and critique of activity theory demands more space than what the scope of 

the present study allows for.) 

GOMS 

GOMS (Card, Moran & Newell, 1983) model is an application of the results 

and theories obtained in the reaction time psychology and information-

processing psychology to the field of discretised action, such as pressing keys 

or moving pointers to targets on a display. The referred theories have more 

recently often been put forth in the form of flow charts, expressing relation-

ship between sub-processes, including their eventual contingencies. When 

times that each sub-process (in GOMS called operator) takes are known, one 

may establish grounds for (1) predicting time needed to perform overall ac-

tions (called goals), thus providing basis for selection of concurrent solutions, 

and (2) aiding design of user interfaces, by indicating what assignment of 

function keys is optimal in terms of time required, and eventually for the or-

dering of operators. It is in these ways that the GOMS model is most often 

used within HCI. 

A GOMS analysis may be performed on levels of varying detail with respect 

to the segmentation of actions into sub-components. Entering a set of data 

into a database can be rendered as a sequence of entering individual records. 

In that case, a prediction can be made once one knows the average for enter-

ing a record. But, a finer-grained analysis may be obtained if one knows what 

operations entering of an individual record consists of: say, turning the page, 

scanning and entering five number values and three text strings. In a finest 

level analysis, KLM, each keystroke and each “elementary cognitive opera-

tion” (e.g. attending to a word, initiating an eye-movement to the word, per-

ceiving the word, etc) are taken into account.  
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A model of finer grain is not just a blessing. It might be more accurate, but 

such a model may also happen not to take into account all the operators actu-

ally occurring, missing instead some of them (Card et al., 1983). In a coarser-

grained model, even such “missing” operators are so to say automatically 

incorporated, because they are present in the average time of that higher-level 

operation. In addition, low-level operators are harder to measure; they yield 

greater variance, thus needing much more data for their estimation. 

GOMS approach doesn’t provide for modelling performance of multiple tasks 

(Freed, 1998), something that—being contingent on circumstances—is so of-

ten present in one’s everyday going about one’s business. 
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In this section, we will consider what ways of developing the user interface 

described in Part I would the four aforementioned theories suggest. We begin 

with socially distributed cognition. 

Socially distributed cognition 

In this approach, we are concerned with representational states and their 

propagation. The system in question, as depicted in chapter 2, would provide 

for propagating between the states or envisioned states of the environment 

(e.g. temperature in the apartment, service needed for the refrigerator, a din-

ner with guests planned for the weekend), one’s own states (feeling worm or 

cold, doing things, having wishes, goals, etc), states of another members in 

the household (getting them to cooperate in an activity through messages 

etc), states of the housing company service personnel, and of the computer-

based ordering system of a dot-com, amongst others.  

In parallel, the socially distributed cognition approach takes existing practices 

into account. It thus suggests carefulness when changing from one system of 

representation propagation to another. For instance, Hutchins has described 

how shift from classical clock-shaped air-speed indicators to digitally based 
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display strips has drastically affected the performance of determining safe 

variations from the preassigned landing speeds (Hutchins, 1995b). 

The socially distributed cognition approach has apparently not yet worked 

out methods for its application to the HCI domain. But, from the reported 

results, it suggests a meticulous prior study of the place where eventual 

changes are to be implemented, in order to keep good track of both the de-

sired effects and side effects of changes, enabling their substantial under-

standing. 

In the case of Boit-project especially, where the changes implicated by intro-

duction of IT-infrastructure into dwellings are so vast, this becomes both ever 

more important and at the same time almost impossible. For, there is not one 

context where the change is implemented, and even more there are no typical 

families or households, where a prior evaluation might be performed. 

In other words, the changes caused by introduction of IT into dwellings 

seems to be of such dimensions that it may preferably be equalled to histori-

cal changes, those that one does not decide about but rather copes with. 

Once certain artefacts and pertaining infrastructure are in place (as those ap-

parently arriving with the IT-in-dwellings wave), socially distributed cogni-

tion approach provides for the possibility to, mainly through prolonged ob-

servational studies of the anthropological kind (“move in and watch [the 

community under study] over weeks and months”, Hutchins, 1995a:169), get 

a contextualised understanding of different aspects of the new technique, 

providing grounds for presumably better HCI solutions. This includes, in par-

ticular, design of the handheld user interface carrier so as that it becomes able 

to support propagation of “representational states” between various parts of 

the “cognitive system”: state of the apartment including its energy consump-

tion, state of the household members (including the present user), states con-

cerning eventual service needs, future and past events, etc. 
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Situated action 

Also in the situated action approach, the basic method for an analysis that 

would provide grounds for design and evaluation of user interfaces is ex-

tended observation of practices in the natural settings. As applied to Boit-

project, this requires—very much the same as in the socially distributed cog-

nition approach—observation both prior to embarking on the change, and in 

the course of its implementation (including design) and evaluation. Even if 

introduction of IT technology into homes, as remarked above, seems not to be 

a case of standard information systems development but rather a case of 

spontaneous reacting on the level of all the parties included, some curious 

anthropologists might try to perform a study of changes introduced by this 

technology. This would plausibly be based on long sojourns in selected fami-

lies’ apartments, as suggested by the ethnomethodological approach (advo-

cated by Suchman, 1987); presumably, some other qualitative methodologies, 

like grounded theory (relying more on interviews and analysis of text data) or 

phenomenology might be used (Creswell, 1998). 

When it comes down to designing user interface, situated action approach has 

not—to the best of my knowledge—arrived at a single formalised method for 

guiding the process. An impression after reviewing some of the works done 

in the situated action spirit suggests that the approach pays much attention to 

detecting details of the so-called interaction with computers that lead to 

breakdowns (i.e. situations where the user stops the flow of unpremeditated 

action in order to reflect on the sudden unavailability of a tool; e.g. Suchman, 

1987). Such knowledge may thus aid in designing new versions of user inter-

faces and interaction engines. 

It seems not to have been stated in particular how this is done, and neither 

how eventually proposed changes might interact with other existing interac-

tion components—the possibility namely existing that in the process new pit-

falls for producing for breakdown might be created. How to proceed when 
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designing interfaces for the first time seems not to have been addressed ei-

ther. 

Nevertheless, an impression is that an iterative approach with substantial 

user participation is the course for developing user interfaces (within the 

overall process of developing and maintaining information systems) that is 

recommended by the situated action approach. 

While situated action theory in the narrower sense does not address the issue 

of the tsunami-like progression of information technology, now swelling over 

dwellings, this is in part accounted for by Heidegger whose phenomenology 

may be seen as one of the important sources of situated action approach. 

Namely, Heidegger considers our age (placing its start in the 17th century) as 

that where the predominant drive is to control environment and equipment 

(Heidegger, 1977). In that sense, science may be seen as a means, by now hav-

ing become very intricate, for achieving that end. And in the everyday lives of 

people nowadays, this is evident in attraction towards various apparatus, de-

vices and gadgets, in which equipment envisioned for the Boit-project is in-

cluded. 

Activity theory 

An activity theory analysis would possibly start with goals of the user, e.g. 

the goal to have a certain temperature in the apartment, or the goal to com-

municate with service personnel. Each of these goals may be performed 

through taking different actions; in the latter example, by taking a walk to the 

local office of the housing company, or by calling them on the phone, or—

with the IT-infrastructure and equipment installed—by e.g. pressing the 

touch screen a couple of times on appropriate places. These named ways of 

achieving the goal would be called actions (e.g. going out of the house, across 

the street, into the office, talking to the person in charge), which in turn con-

sist of performing specific operations (going down the stairs, walking, etc). 
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So, in designing a user interface for the Boit-project, we would pay attention 

to goals/activities, actions, and operations. The interface with its carrier 

would further in this approach be considered a mediating artefact, a tool that 

mediates communication between two subjects, say a tenant and a service 

person. As external to a subject and a mediating artefact, the tool would pro-

vide for “external control” of the subject, but a such that is done with con-

scious acceptance of the subject, because activities and actions are conscious 

(Kuutti, 1996:30). 

While activity theory to a considerable degree relies on usual methods of 

qualitative methodology and anthropology (in the compilation by Nardi from 

1996, several empirical works with such an approach are presented), even 

some specific tools for applying the theory within the HCI domain are begin-

ning to appear (e.g. “Activity Checklist”, Kaptelinin & Nardi, 1997; Activity 

Checklist is apparently applied in the evaluation phase of the development 

process). 

To the analysis on the level of users, activity theory claims to be able to ap-

pend an analysis on the historical level, which obviously is needed in order to 

include human practices into the account. Neither theoretical underpinnings 

nor specific methods for this, besides general verbiage or recourse to Marxist 

ideology, seem to have been developed. 

GOMS 

GOMS uses a segmentation in analysing human behaviour that resembles the 

one of activity theory, namely into goals, methods (as descriptions of proce-

dures that accomplish goals; Card et al., 1983), and operations, with the simi-

lar insight that the same goal may often be performed through alternative 

actions/methods. A further similarity is that a goal may become an action 

and in turn an operation, and vice versa, particularly elaborated in Newell’s 

SOAR in the form of chunking. The difference is though that GOMS, having 

standard cognitive science as its background, is silent about the consciousness 

of goals (and methods).  
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A GOMS analysis would probably start with goals, such as reporting a mal-

function in the apartment by a tenant. A GOMS analysis would probably 

need a prototype of the user interface with which to work. With it at hand, 

either researchers or some future users would perform operations needed to 

make an actual report, which is, let us suppose, done by pressing the touch 

screen a certain amount of time in a certain order and on certain places. Even-

tual critique of the design may concern two aspects: (1) placing of virtual but-

tons on the touch screen, or of switches on interface-bearer’s actual casing, (2) 

in case there would be several paths to achieving some goal state of the inter-

face or contingencies between presses (e.g. a key-press setting the system in a 

certain mode M, only in which a certain operation O may be performed; in 

this case, performance of O is contingent on M being in effect), then arrange-

ment of contingencies may also be evaluated. 

Evaluation is made with respect to time it takes to achieve the goal, or what 

amounts to the same, to perform the set of operations it consists of. For in-

stance, if we with respect to button/switch placement have in a sequence of 

moves repeatedly the case that pressing a button in the upper left corner of 

the screen is followed by pressing a button in the lower right corner (the long-

est distance possible), then one might consider changing the position of these 

buttons so as to be closer to each other. 

Such principles may of course be useful in designing interfaces. There is 

though no indication for the conclusion that shortest time is always consid-

ered the best; sometimes, variation in ways of performing the task may be 

preferred even if an overall average of the performance time for the task 

might eventually raise somewhat. 

As with all exact approaches, the problem with GOMS is that it doesn’t scale 

up from particular domains into the complexity of real engagement of hu-

mans into complexity of daily life. Time is only one of many “variables” that 

we try to “optimise”. As one part of the methodology, and eventually with 

expressed concern of the users about the significance of time, or with ex-
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pressed irritation regarding it, GOMS may certainly be useful for designing 

and evaluating user interfaces. 
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Most of the conceptually applied approaches purport to include context and 

practices into designing user interfaces. Even the one that doesn’t (GOMS), 

does it at least indirectly, by picking up that what is in the contexts of its ap-

plication conceived as important, namely time and efficiency (corresponding 

to the entrepreneuring and controlling spirit of modern man). 

Through the view that artefacts are results of previous shaping that shape our 

present activity through the specific way they are formed (the former shaping 

being the cultural result of previous generations), socially distributed cogni-

tion approach shows clearly how practice and culture are interconnected. 

This same understanding exists even in activity theory, but enmeshed in a 

dualist ontology of the subject-object type that possibly makes it hard to ap-

ply and at the same time maintain a correct understanding of being. The ac-

companying idea of mediation, though appealing, seems to work only when 

one relies on the aforementioned kind of dualism. Both socially distributed 

cognition and situated action apparently avoid it. 

But, they seem to avoid it in somewhat different manner. Socially distributed 

cognition relies much on mathematics (much more than presented in the 

short account above). For instance, position of a ship and alignment of a hoey7 

are both considered to be computations of some sort, and these in a sense re-

flect physical necessities of the whole situation. An analysis of constraints re-

garding navigation is in Hutchins (1995a) performed in terms of geometry. In 

general, socially distributed cognition approach may be said to be based on, 

so to speak, an eidetic phenomenological reduction. 

                                                 

7 The name for a tool—“a one-armed protractor” (Hutchins, 1995a)—for plotting the position 

of a ship on the navigational map. 
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Situated action, on the other hand, is based on Heidegger’s analysis of Dasein, 

most notably the distinction between available and occurent things. It does 

not represent any reduction (in Husserlian sense) but rather represents a re-

framing of the process of inquiry: from a Cartesian analysis in terms of plans, 

that are just realised by appropriate action, to understanding unpremeditated 

action as basic for cognition, on the top of which formal reasoning only occa-

sionally is active. The analysis opens up for a better understanding of not 

only those issues that other approaches leave unanswered, but also of why 

these other approaches are insufficient. Very briefly, the argumentation might 

be put like this: considering humans (or their cognitive processes) as com-

posed of operating representations, these being conceived of as objects with 

fixed properties, the distinction that exists between Dasein, the inquirer in-

quiring into their essence, and things occurent in the world—the world which 

is “in any case mine” (Heidegger, 1996[1927])—is blurred. The two are con-

fused. Attempts to understand mind or cognition that follow, cannot from 

such a basis acquire any clear insight; they, rather, end up faced with the co-

nundrum how a subject is still nevertheless able to reach out into the world of 

objects that in such versions exists independently of the subject. By under-

standing that Dasein and world are equiprimordial in constituting being-in-

the-world, we acquire a rather different basis from which to perform our cog-

nitive science theorising, one that is very much practically applicable. 
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In chapter 2, the HCI practitioner suggested a method whereby he would per-

form interviews with some of future users of the interface towards an IT-

based dwelling, and then himself—on the basis of the acquired knowledge—

design the user interface (UI). The topics would be: attitudes, functions, and 

visions. Afterwards, the design would be evaluated with these same users. 

While the sketched way, generally, is the way one proceeds within HCI, there 

exist here some points that ought to concern a researcher: 

– in proposing a solution (however preliminary it is), a designer puts in it 

more than a participating future user have themself expressed. That be-

cause the concrete details of implementation have not been discussed 

(but, for instance, in the case above “functions, attitudes, and visions”; in 

general, things as where a particular button should be placed, what col-

our would it have, and even what kind of “dialog style” (drop-down 

menu, radio-buttons, etc), are things the users are not explicitly asked 

about. There apparently is a big jump from discussing about functions to 

giving that a certain definite implemented form, even if preliminary. 

– implicitly, critique “devaluates” a HCI practitioner’s work (if not user 

not given opportunity to express themself on the solution), which the 

user might restrain themself from doing, for the sake of the present in-

teraction with the practitioner 

– the user is rather distant from the interface being built; schematically, 

this can be depicted as in Figure 7-1. Some errors and misunderstandings 

may arise. Words cannot be trusted as “containing” complete and accu-

rate definitions of what was talked about. In terms of the socially distrib-

uted cognition approach, we have a propagation of representational 

states from those of the participating user, to those of the environment in 

form of say sound waves and eventually later to transcripts (which nec-

essarily are a filtration, see Hutchins & Palen, 1997), to those of the HCI 
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practitioner in form of some understanding of the participant together 

participant’s desires with respect to the new system, to those of a proto-

type interface. 

 

Figure 7-1: Standard view of procedure in designing user interfaces. 

The rest of this chapter is dedicated to presenting an alternative to this ap-

proach. The new method might be labelled “user-directed” approach, and it 

bears certain similarities to what is termed “designer as midwife” approach to 

design in general (in Ehn, 1988:212, attributed to Horst Rittel)8. The section 

that follows describes the method’s phenomenological inspiration, after 

which the method itself, the methodological details, the possible ways of its 

evaluation, and its discussion are presented. 

.%�� 0�����������	���+����� ��������������

In the attempt to present what phenomenology is and what it argues for to 

the collaborator in this project, I was pressed to come up with a condensed 

statement of its claims, which came to serve as a basis for the method dis-

cussed in this chapter. Before presenting these theses (which are just two), it is 

necessary to point out—and any person with some experience in reading 

phenomenological texts will without a doubt appreciate this—that it is almost 

impossible to find a single short description that would simultaneously sat-

isfy such diverse phenomenological approaches as Husserl’s and Heideg-

ger’s, or Sartre’s and many others. 

                                                 

8 Of which work I became aware after performing the project reported in this chapter. 
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The two statements that nevertheless were formulated, and that informed our 

approach, are: 

– each human is a glaring source of energy, 

– each version of truth is as good as any other. 

These statements should be view in the light of the information-processing 

(IP) education of the HCI practitioner these were primarily directed to; given 

that the IP approach is at the basis of most of present-day cognitive science, 

these statements relate as well to the topic of this study as a whole as well, 

namely questioning and looking for alternatives to the standard cognitive 

science approach. 

Statement one draws namely a distinction between the understanding in the 

IP approach of humans as processing chunks of information or, equivalently, 

mental representations (chapter 4), and the understanding in most promi-

nently Heideggerian phenomenology that we first need to give an account of 

how these things conceived as “objectively existing” things became accessible 

(or thematic) for a cognising system. Heidegger’s distinction between Dasein, 

available, and occurent things (Heidegger, 1996[1927], Dreyfus, 1991) is tar-

geted, which should lie as a precursor for eventually positing such occurent 

things as “mental representations” in e.g. Newell’s physical symbol systems 

hypothesis. 

On a different level, I would like to see this statement as drawing a distinction 

between the description of cognition as subsumed under the Turing machine 

(TM) concept, and the one represented in dynamic and embodied approaches 

to cognition. Namely, TM notion considers unquestionable the availability of 

energy that drives the tape back and forth, and that inscribes symbols in the 

squares and reads off them. In other words, there is a separation between the 

formal process and the physical basis that makes it possible. On the other 

hand, natural systems seem to need to, so to speak, integrate the care for both 

of these levels, if we for the moment concede to make the distinction. Then, 

this mutual constraining of the physical realisation and the “formal process” 
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is something existing in natural cognitive systems but completely absent from 

the IP approach. It is this distinction that is also aimed by the first thesis. 

Second thesis purports to highlight the statement that there is no single one, 

complete description of reality, which would be the measure of truth for all 

other descriptions. Non-existence of such a description has been argued for 

even outside the phenomenological purview (notably, Putnam’s exposure of 

“metaphysical realism” in e.g. Putnam, 1981). Within phenomenology, the 

thesis is I believe acceptable form both the Husserlian and the Heideggerian 

approaches. It is also the basis of many constructivist approaches. 

An opponent might label the second thesis as yielding voluntarism concern-

ing reality. But, that would be too harsh. The versions of truth generated by 

interacting organisms in a shared environment will, in a sense, converge—in 

particular taking into account Putnam’s view that meaning is in part norma-

tive (i.e. negotiated). 

Taken together, the two theses may be seen as a new age babble, probably by 

the proponents of the hard-core, metaphysical realism, in which case pre-

sumably much of the present study has already not been appreciated by such 

a reader. I propose them, nevertheless, as a minimal verbalisation of the phe-

nomenological grounds for the present method. Being formulated a year be-

fore the writing of the present text, they might have been stated differently in 

different times, and also they now might eventually stand some rephrasing; 

her, they are offered, amongst others, as a historically valid document con-

cerning the proposed method. 
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It is to the approach depicted in the introduction to this chapter that the 

method we propose here provides an alternative. Its goal is to bring the user 

closer to designing the interface. The main idea is depicted in Figure 7-2. 



CHAPTER 7  USER-DIRECTED METHOD FOR INTERFACE DESIGN 

 
74 

 

Figure 7-2: Schematic depiction of the proposed approach. 

HCI practitioner steps aside from the process, letting the user themself form 

the interface. Thereby: 

– some of the implicit assumptions of the practitioner about user’s views 

or desires are put out of force, or eventually are subject to user’s verifica-

tion through the practitioner’s attempt to insert that particular feature 

into the solution and see the user’s reaction. 

– the need to use explicit formulations, as in an interview, is to a consider-

able extent bypassed; instead, indexicals like “this”, or “so”, or “here”—

so often present in the natural language—are given the possibility to 

arise. 

.%!� ��������	���������������������������	��

The HCI practitioner was asked to abandon the plan presented in chapter 2, 

and to instead work more closely with the users on prototypes of an interface. 

The crude sketch of the proceeding is presented in Table 7-1. 

That is, after the two preparatory meetings, the user is encouraged to work 

directly on the interface. The HCI practitioner has a supportive but with-

drawn role in the process. (Experience with Rogerian nondirective counsel-

ling would be an asset for the practitioner.) 
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Table 7-1: Main topics or objectives of the five meetings. 

Meeting Goal/content 

First Getting to know each other 

Second Evoking visions about what one could do with the new technol-
ogy, and what is good and bad about it 

Third On the assumption that some new technology of the kind envi-
sioned during the previous encounter would eventually be in-
stalled into the user’s apartment, what would the best interface to 
it look like, and what one should be able to do with it (and in 
what order). Performed preferably in lo-fi prototyping tech-
niques. 

Fourth Continuation of the previous work, and eventually reflection on 
it. 

Fifth An informal evaluation of the prototype implemented in a proto-
typing language 

 

The first meeting is a component in this disengaging from the “roles” (i.e. the 

practitioner as “the expert” and the user as “an information source”). It aims 

at demystifying this relation by replacing the prototype expectations with 

real-life content of the two persons meeting. 

That the enterprise of the two persons is embedded in a wider reality is re-

flected best in the content of the second meeting. We need to have in mind 

that we, at least in the Boit-project and probably in other similar ones, did not 

have a formal elicitation of users’ needs, thus neither an advance functional 

specification for the system. (At issue is whether this, even if it has been done, 

would have been sufficient, assumed that it is done outside the context of the 

future use of the system, which we prepare by engaging the user, for a rather 

prolonged time of several weeks, in envisioning the existence of the new sys-

tem with its tenable functions.) 

Given that the functions are not formally specified yet, each user can contrib-

ute with own suggestions. On the other hand, it may with certainty be stated 
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that not all imaginable functions are plausible; in other words, some functions 

may be eliminated from consideration. 

Thus, amongst the practitioner’s functions during this meeting is to moderate 

the user’s expectations about the system, with respect to that knowledge 

about it that the practitioner has. (This knowledge is generally greater than 

the user’s, as the practitioner is hired by the owners of the future system in 

order to aid them in designing the interface according to some goals. In the 

course of contacts with the owners, the practitioner very probably gets to be 

acquainted with the technical aspects, and thus in a crude form about possible 

functionality. The practitioner thus, in a sense, acquires a go-between role. 

Whether it is possible to avoid it and still maintain the spirit of the whole ap-

proach presented here, the author is not in the position at the moment to give 

an answer to. The practitioner seems to need to take some social responsibil-

ity, rather than relaying it to the user (to what the user said, as if what is said 

always “captures” the whole of the meaning) and to some formal rules (of 

HCI design). 

Yet another function of the practitioner during this meeting, an almost an-

tagonistic one, is to encourage the user to unrestrainedly suggest possible 

functions of the system. It appears obvious that a system doing what the user 

wants is preferred by users, in comparison to systems that determine what 

the user can do. At the end, when the system is implemented—it might be 

argued—this looks as if it is the same thing. But, neither is it so, as the content 

with respect to functions will very probably differ, and also the process one 

uses to arrive at a solution might determine system’s acceptance or rejection 

by the users. 

.%#�$��������������

During July and August 1999, we performed a participatory design project of 

the kind described above, with the goal of arriving at solutions for user inter-

faces as depicted in chapter 2. 
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Participants 

The number of participants was five. It was deemed that the pilot nature of 

the project, whose sole goal was to acquire some introductory experiences 

with the approach, does not require more than this number of users. Eleven 

of the tenants in an apartment house close to the University campus that the 

participating housing company aimed to be the test-bed for the new 

infrastructure, responded to the leaflet from the Boit-project leader delivered 

to all the apartments in the house calling for participation. The selection was 

made so as to get a good coverage of age, sex, occupational status, and 

interest differences of the participants, on the basis of a preliminary interview 

that the project leader conducted with the candidates in order to discover 

these aspects. For participation, a moderate remuneration was offered: 

articles from the university gift-shop to the value of 400 Swedish crowns (ca 

45 US dollars) per person (amongst these being: t-shirts, fleece-jackets, bags, 

coffee cups, etc); the amount usually sufficed for two or three items per 

person. 
Meetings 

The meetings took place in what was designated “the Boit-locale”, a basement 

locale of the aforementioned house consisting of two rooms furnished into 

offices, of which the smaller one also got a somewhat “lounge feel” owing to 

a couch and some armchairs round a low table. It is in this latter room that 

the conversations took place. Significantly, it is the same house in which the 

participants live, which should then deem the locale as a mid-point between 

“our territory” and “their territory”. 

There was no rule as to the length of a meeting, but a target was of approxi-

mately an hour. This varied from person to person, sometimes considerably, 

and in both directions. 

In all the meetings except the first round, the only persons present were the 

participant and the HCI practitioner. In the first round, even the leader of the 

Boit-project took part. 
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Materials 

For Meetings 3 and 4, cardboards of size approx. 40 x 30 cm were used for the 

layout of the graphical interface. A cardboard’s basic purpose was to provide 

the structure, the frame that would spatially relate the small Post-It notes (ca 3 

x 4 cm) on which functions (i.e. ideas concerning purposes of the system de-

veloped) were recorded. Besides that, a section of the cardboard was used by 

the practitioner to record further ideas, those that did not concern functions 

(suggestions, relations, etc). 

Each participant developed her or his own design, that is, a cardboard with 

pertaining post-it notes. 

Between the fourth and fifth meeting, Microsoft’s Visual Basic was used by 

the practitioner to “translate” the lo-fi solutions into a computer-based proto-

type. 

An audio recording of each meeting was made. The participants were in-

formed of our intention to record meetings at the outset of the first meeting, 

together with the option that they need not give the consent, that their pri-

vacy will be protected, and that any material related to them individually 

would be offered for review to them before publishing. Upon giving the con-

sent, which all did, the recording started. 

.%(� 0����+���������	�������������������������

In order for the user-directed method to be tried more extensively and even-

tually adopted by others, it would be necessary to plausibly argue for its 

advantages. 

The terms of this advantage are though not immediately obvious. In this sec-

tion, we consider two approaches to evaluating the user-directed method, if it 

would be compared to the more standard approach outlined in the introduc-

tion to the present chapter. The first approach is established by using the “ob-

jective” measures of the standard approach, while the second is established 
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by pushing further the metaphor of HCI practitioner as a Rogerian counsellor, 

alluded to in section 7.3. 

The “objective” approach 

In this segment of the text, we discuss standard, “objective” measures of va-

lidity of a user interface. In the segment that follows, we relativize these crite-

ria. 

Usual “objective” measures of validity of a user interface design to which an 

evaluator might resort are: proportion of errors to successful interactions, 

time to recover from errors, time to complete a specific task, number of tasks 

completed within a give time, number of commands that were never used by 

the user, number of system features the user can remember during a debrief-

ing, amongst others (e.g. Nielsen, 1993). There are reasons to support the be-

lief that on some of these variables, users working with interfaces designed by 

the user-directed method would be superior to users working with stan-

dardly designed interfaces. 

On some of the variables where the advantage would eventually show, the 

result would need to be considered an artefact of the design methodology: if a 

user tailors from the beginning and on own initiative an interface according 

to own conceptions, then the interface would probably have no or few func-

tions that are not considered relevant by the user. Thus, most or all of these 

would be used, provided an appropriate time frame. So, the variable “num-

ber of commands that were never used by the user”, even if lower for the new 

method, is arguably not a fair measure of its advantage. 

On some other of the variables, the eventual advantage might be considered 

more genuine. For example, “proportion of errors to successfully performed 

functions”. If we consider that a user has acquired a deep understanding for 

the interface and its functions by participating in its design in the above de-

scribed manner, then it is expected that the proportion of errors would be 

lower, ceteris paribus, than for the use of interfaces by the users not partici-
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pating in their design. Likewise, “time to recover from errors” would be ex-

pected to follow the same pattern, and for the same reasons. 

Besides the above mentioned quantitative variables, there are quantitative 

variables regarding what is usually considered to be more phenomenal proc-

esses, such as attitudes of users or their satisfaction. Given that such meas-

ures—taken outside of the context of their collection, which often are not re-

ported and in any case are themself not quantifiable—are very much subject 

to interpretation of the presenter, these are not considered here. 

“Rogerian evaluation” 

But, in section 7.1 we have presented a disagreement with the possibility of 

“objective” definability of the world as both characterising phenomenology 

and, more specifically, inspiring the user-directed method presented here. 

Then, relying on such “objective” measures as “time to perform X” or “num-

ber of Y”, without inquiring into the meaning of the indicators for the person 

in question (and, of course, meaning in this situation and time), is not in line 

with the general views that motivated the method, and should be avoided. 

Even if proved that the user-directed method is superior to the standard 

method with respect to some of the variables mentioned above, this would 

not suffice for advocating for the method from a phenomenological stand-

point. 

In this segment we thus consider some alternative ways of assessing a user 

interface, with the starting point in so-called “client-centred” counselling of 

Carl Rogers. We are driven by the consideration that, to the same extent that 

it was not the SD or HCI practitioner that designed the interface but just 

helped the user to design it, it is as much not the practitioner’s decision as to 

what would be an appropriate measure of the interface’s worthiness, but the 

user’s. In discussing evaluation of a user interface from a phenomenological 

viewpoint, we may thus attempt to use notions generated to discuss assess-

ment of counselling. 
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It turns out that client-centred counselling has much in common with the 

general ideas of phenomenology. 

Exploration of client awareness is facilitated by a rigorous phe-

nomenological stance taken by the therapist [of the humanistic orien-

tation9].... The task for the humanistic therapist is to work with the 

client to open up the many facets of meaning implicit in an issue or 

problem, without imposing an externally derived or ‘expert’ inter-

pretation of what the client is feeling. The rule of humanistic ther-

apy is that the client is always the expert on his or her experience. 

[McLeod, 1996:141] 

This rests in contrast to for example the psychodynamic approach, where the 

therapist is interpreting a client’s experiences in terms of the dynamics be-

tween the Id, Ego, and Superego, and some standard conflict situations, such 

as Oedipus complex. Furthermore, in psychoanalysis it is expected that in the 

end the client will become aware of exactly this, psychodynamic, portrayal of 

the experienced difficulties. As is evident form the quote above, this is not the 

case with the person-centred counselling. 

The parallel that this bears to our context of interface design is that there we 

had discerned an approach that is theory-informed and that has an “objec-

tive” view of reality in the background—the standard cognitive science ap-

proach. Its counterpart in the counselling world might be the psychodynamic 

model (or the behaviouristic one, for that matter). And, we had contrasted 

this with some phenomenologically inspired approaches to interface design—

for instance the situated action theory, as well as the currently discussed user-

directed method—that correspond to nondirective counselling. It is for the 

reason of this parallelism that we will search for alternatives to the “objec-

tive” evaluation of interfaces amongst the notions of humanistic counselling. 

                                                 

9 To which the Rogerian counselling prominently belongs. Humanistic therapist is in the 

chapter mainly contrasted to therapists of psychodynamic and behavioural approaches. 
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Humanistic counsellors are concerned with the issues of evaluation or effec-

tiveness of a therapeutic process. Especially during the early decades of this 

approach, notions such as client self-acceptance, self-awareness, confidence, 

emotional maturity and adjustment were considered to be possible good indi-

cators of therapy success. But, as McLeod points out, the issue of outcome 

subsequently received less emphasis: 

[T]his can be attributed to a realization that, from a phenome-

nologically informed perspective, any definition of outcome is 

complex and ambiguous: 

We have come to the conclusion that ‘success’, no matter how it is 

phrased or described, is not a usable or useful criterion for research 

in psychotherapy... in every meaningful way we have given up the 

concept of ‘success’ as the criterion against which our research 

measurements will be compared (Rogers and Dymond, 1954:29) 

[McLeod, 1996:147-8] 

This said, there nevertheless emerged techniques that aim at assessing the 

process of change, but that demand client’s active participation through 

which a view from the experiences of the client is attained (Elliott, 1986, Ren-

nie, 1992, as referenced in McLeod, 1996:138). Further, there are clear issues 

on which a client and a therapist work together in a humanistic counselling. 

Even if these are possibly unsuited for quantitative expression, we shall bene-

fit from mentioning them. McLeod highlights three: awareness, carrying for-

ward, and meeting as healing (1996:139-47). 

These stem from what is the basic assumption of the humanistic approach, 

namely the tendency of persons for growth, for creation, achievement, and 

becoming. If there are troubles in a person’s relations, that will effect that per-

son’s experiencing from that of a state of a flow to questioning, denying, fear-

ing, etc. In these cases, awareness is reduced, and an impeded ability to act in 

the environment arises (McLeod, 1996:139-40). In the likewise manner, carry-

ing forward is affected. 
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Given this basis description of life experiences by humanists, we may notice 

parallels with Heideggerian conception of a tool unproblematically available 

for its use, versus a tool occurent (“unready-to-hand”, in some renditions). In 

the first case, the tool is used unpremeditatedly, in a kind of flow of ongoing 

activity. In the second case, the tool becomes unavailable for some reason, the 

so-called breakdown occurs, and the energy is devoted to understanding the 

situation and eventually fixing it. Of course that emotions are also active in 

this situation, probably those of frustration, dissatisfaction, or maybe even 

self-accusation. 

Thus, to conclude, within the frame of reference in which the decision of what 

an appropriate way of accessing the interface would be is left to users, it is 

very probable that issues such as the possibility of the tool (i.e. the interface) 

to enable users’ unobstructed coping with the tasks and easy identification of 

the breakdown situations (what exactly is wrong and how to mend this) 

might be predominantly chosen by users. Further, let us also consider the 

possibility that comfort with an interface, confidence with which it is used, 

etc, might be relevant aspects too. 

The conception that growth is determinant for humans would imply that an 

interface would also need to change in order to stay in relation to the chang-

ing user. And further, it would imply that even the measure of success may 

eventually also evolve. In both cases, though, it is the user that eventually 

introduces these changes. But, we need to be mindful of the fact that, as well 

as an approach may encourage users to participate or to direct user interface 

design (as the user-directed method purposes to be), another approach may 

discourage or inhibit such activity. This is yet another parallel between the 

nondirective counselling and the user-directed method. So, it is in general 

important to strive to develop such approaches to systems design and user 

interface design that promote conception of users as experts rather than those 

that consider users as persons needed to be told what is right and wrong.  
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The methodology proposed in the present chapter has its origin in the insight 

that representations (words, other symbols, etc), however refined the repre-

senting system is, as formal systems do not “contain” meaning, but their 

meaning is rather supplied by those interpreting them. Because it is the user 

that is in the end to use the system that is under development, the new meth-

odology strives to circumvent some of the representing systems usually oc-

curring in the design process, and bring instead the user themself closer to the 

developing system and its interface. For instance, in the original proposal of 

the HCI practitioner, we had interviews envisioned to determine users’ atti-

tudes, desired functions, etc from which the designer would himself create a 

proposal. The present methodology, while not excluding HCI practitioners, 

places them on the side and sees them as potentially useful consultants the 

users might have available for discussion in the process. 

Referring through indexicals is used extremely often in natural human com-

munication (not only in words, but also in non-verbal communication, as 

when pointing). Applied to HCI, this means letting the users show what they 

conceive as a good solution, instead of asking them to formulate this in 

words, or to evaluate successive iterations of the solution that the designers’ 

have themselves created. “Use cases”, featuring in the Unified Modelling 

Language, seem to provide for similar, indexical, way for users to show what 

they do or what they expect the system to do in the future. 

Users know what they want 

It may be argued that the methodology presented here is not new. It is really 

previously mentioned, in e.g. Ehn (1987:210-5). Drawing on researchers con-

sidering methodological aspects of architectural design, Ehn mentions three 

distinct phases: 

– design problem broken down into fragments that are solved by experts 

(“Cartesian approach”), 
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– anti-expert participation approach (“existentialism”, “Marxism”), 

– the approach where expert conjectures are exposed for refutation by us-

ers (“Karl Popper”). 

The user-directed approach might be considered as belonging to the second 

of these approaches. Appearance of the third approach suggests that the par-

ticipation approach is in some sense unsatisfactory. Ehn illustrates architec-

ture design through participation by mentioning a university building that 

may be described as having some very bad solutions. While the conclusion 

for the context of architectural design is that there ought to be more responsi-

bility taking from both the architects and the participants, it is important to 

see that there is a significant difference between architectural artefacts, which 

for the most are used by many and through an extended period of time, and 

user interfaces, the use of which need not extend to a single user—the issue to 

which we turn now. 

One or several solutions 

In the pilot study reported above, we have stopped at the phase where we 

had five separate rough sketches of the solutions for the interface: its func-

tionality and a hierarchical structure of access to the functions. But, we do not 

yet have one final solution. Similarly, had we worked with a group of users 

simultaneously, the issue of group tension, or HCI practitioner’s mediation, 

in order to arrive at a single solution would have arisen. 

It will be then claimed here that we do not need a single solution. We would 

rather strive to have the technique (which nowadays should not be too in-

volved to accomplish) that accommodates all the solutions. In other words, 

the methodology we have described may beneficially be seen as a way of col-

lecting a spectrum of solutions which all should be achievable in the software, 

though its customisation. (In set theory terms, functionality of the system as a 

whole would equal union of functionalities of individual solutions.) 
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So, that what previously was put as a blame on the users (don’t know what 

they want, can’t agree), probably stemming from the limitations of the tech-

nology at the time, we here put as a task for the software engineers that they 

should develop in terms of technology. 

Empowering users  

But, there might be yet another objection raised as to why participatory ap-

proach doesn’t work. One may say: even when users have the possibility to 

customize software, they most often don’t do that (which is the reason why 

vendors customise software so as to promote their own products and services 

as much as possible). There is, I suspect, a “vicious circle” between “the users 

don’t know what they want” and “the users don’t use all the possibilities that 

exist in the system”. Actually, the computer technique is still new for the 

most, if not all, of us; even most system administrators are very happy when 

the system just works as it is expected to (translate: nobody complains) and 

don’t tinker with configuration parameters if not pressed to do so. 

Similarly, it is still a small wander that this or that program most of the time 

does as it is expected to. As long as the programme does this, fine! Why 

should we change the default options, and thereby eventually cause the thing 

to stop working? 

But, becoming more accustomed with the technology doesn’t come as a pre-

sent from nowhere. One needs to engage with it. What better way is it for that 

than to have the users continually present in the design of—moreover to 

themselves design—their systems, and in the process both learn from the HCI 

practitioners and also influence directly, without intermediation, develop-

ment of technology by suggesting new functionality. This was one of the 

main reasons for proposing the user-directed method, exposed earlier in this 

chapter. 

This issue at hand is about responsibility, and its shifting between the user 

and the software producer. Of course that average users don’t have time and 
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know-how to produce their own software. It is a completely different thing to 

argue that they don’t know what they want. But, having users in such a posi-

tion may be seen as fitting for a software company (or, in an in-house project, 

for the group developing the system) as this reproduces the company’s or the 

group’s power. 

Bannon’s appeal 

In 1991, Liam Bannon argued that existing theoretical contributors to HCI do 

not take sufficiently context of work into account, and called for the following 

conceptual and practical shifts: 

from product to process in research and design 

from individuals to groups 

from the laboratory to the workplace 

from novices to experts 

from analysis to design 

from user-centered to user-involved design 

from user requirements specifications to iterative prototyping 

In hindsight and without explicitly having these goals in mind, the proposed 

methodology of user-directed design, and the study as a whole, seems to re-

spond to all but possibly one of these appeals. As most of them seem rather 

self-explanatory, as well as it is their relation to our method, I would like to 

conclude by discussing the one item that eventually may not have been so 

well covered by the methodology, as well as the one that arguably only su-

perficially might seem somewhat less related to our exposition above. 

From individuals to groups—The methodology doesn’t provide, in its present 

form, for group work on a system or interface. But, Bannon’s call pertains to 

taking the social character of work into consideration (and not one single in-

dividual’s work tasks). Towards that, the new methodology is neutral rather 
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than negative, as of this moment. A truer experience with it in a work con-

text—the pilot project described in this chapter being just a very preliminary 

sketching of the possible method, applied at that to the context of dwelling—

might eventually show that the users themselves indicate the social nature of 

work by providing for that in the functions and interfaces. 

From product to process in research and design—If representations constitut-

ing formal systems and determined by fixed properties are not sufficient to 

“fix” meaning, as was argued in the preceding chapters, then design of usable 

systems may preferably be seen as a process of negotiating meaning in the 

context of the use of the system in question, a process that stretches itself even 

into the period after system implementation, rather than a priori arriving at 

“a product”, a fixed set of properties that the system will have. In this sense, 

the new methodology responds to this appeal. 



 

 

��������



 

 

1� '��	�������

Changing ways people do their customary activities is usually challenging for 

all the parties involved. This process also generally raises hopes of a better 

situation after the change. At issue is whether all the parties will benefit from 

the process, and whether they will all benefit to a relatively same extent from 

it. 

It the present work, we have argued for a greater user presence in the systems 

development and user interface design process. Chiefly, we have argued that 

the role of HCI practitioners should be of a more consultative kind with re-

spect to the users, as well as to the owners of the system, instead of that of 

interpreters of the users’ attitudes, needs, desires, and the like. 

We have based the argument in the finding that cognitive science, considered 

as a science dealing with formal entities with properties and laws operating 

on them, is not able to account for totality of human cognitive processes, that 

in fact the most important ones—concerning interpretation and meaning—

remain concealed from it. A consequence of this is that the concept of mental 

representations, central to cognitive science, is also put into question as suffi-

cient to base a science of cognition onto. 

It is noted that the researchers within the applied cognitive science have dur-

ing the preceding decade and a half come up with a variety of new theoretic 

perspectives, mainly in response to inability of the standard cognitive science 

approach to provide an appropriate structure for understanding human activ-

ity in context, and from that, an inability to provide a matching conceptual 

basis for HCI professionals’ descriptive apparatus and guidelines for practice. 

The new approaches are all characterised by attempts to include environ-

ment, context, situation, culture, history, and artefacts into the framework of 

the research—these aspects of cognition being as primordial as (that is, 

equiprimordial with) an individual. 
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Implicitly as well as explicitly, a phenomenological perspective in a broad 

sense was taken. It was demonstrated that meaning is not the property of the 

world per se, definable in “objective” terms, but rather that intending activity 

in the world that, thus far, only natural cognitive systems are endowed with. 

As such, it is always relative to the cognitive system in question. From this, 

the necessity for negotiation of 

meaning is to be preferred to re-

liance on fixed systems of 

representation. 

Finally, this phenomenological 

perspective doesn’t provide 

grounds for the claim that users 

“don’t know” what they want. 

They may be induced into as-

cending to the claim that they do 

not know, for the reason of this 

or that enslavement, but there is 

no other place where “knowing” 

emerges than in the intending 

activity of each and every one of 

us. 

 

 

 

 

 

 

Q: Does there exist a demand from the 

tenants today for IT based services in the 

apartments? 

A: Yes, and that creates problems for 

us sometimes. Customer is always 

right, but it is not always the case 

that they know what they want or 

that they can make themselves ex-

plicit with respect to what they want. 

One should maybe neither expect 

that from them, it is our task [to do 

that]. 

[A housing company executive, in 

interview in Johansson, 1999] 
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