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The “Generation Game” in Design Thinking
Design thinking—“the study of the cognitive processes that are 
manifested in design action” 1—has been mostly described, from 
the late 1950s to the early 1980s, in terms of what is largely accepted 
today as the “generation game” (i.e., first-, second-, and third-gen-
eration design methods).2 Proponents of the first generation; based 
on a strong reaction against the intuitive, artistic, and “beaux-arts” 
vision of the design process, which was largely diffused since the 
nineteenth century in design professional education; have supported, 
between the late 1950s and 1967,3 a very logical, systematic, and ratio-
nalist 4 view of design activities (see figure 1). However, difficulties 
and a huge resistance met by this rationalist and logical trend led 
some major proponents of the design methods movement to funda-
mentally change their theoretical perspective from 1967 to the early 
1980s. Horst Rittel proposed the idea of second- generation design 
methods5 oriented towards more participatory and argumentative 
design and planning processes. In a similar participatory perspec-
tive, Christopher Alexander also experimented with a new approach 
to design based on the idea of the “pattern language.”6 But according 
to Nigel Cross, “…it has to be admitted that, like the first-genera-
tion methods, these second-generation methods have also met with 
only moderate success.” 7  Therefore, simultaneous to this period, a 
third-generation view emerged whose proponents8 were devoted to 
studying and acquiring an increased understanding of designers’ 
cognitive behaviors as they simply occurred in the traditional ways 
of their practice.
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“Models of Man” in Design Thinking: 
The “Bounded Rationality” Episode

Figure 1 
Some landmarks in the evolution of design 
thinking.
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Finally, in an attempt to go beyond this “generational” evolution of 
design thinking, Nigel Cross, in his 1981 paper, introduced argu-
ments to encourage a paradigmatic shift with the intention of helping 
design thinking inquiries move towards what he called a “post-in-
dustrial” design paradigm. However, what is known today as the 
“reflective turn” suddenly emerged. It was introduced at the same 
time by Donald Schön (1983), who proposed a more comprehensive 
vision. This would help scholars, particularly in design thinking, to 
position their research on a more global perspective; an epistemology 
of the “reflective practice.” 9 Therefore, since the early 1980s, research 
in design thinking tried to embrace a wide range of issues (poetical, 
rhetorical, phenomenological, hermeneutical, and ethical)10 in order 
to obtain greater insights and an improved understanding of the 
design phenomenon.

The Idea of “Models of Man”
The teaching of design theories, especially at the graduate level, 
increasingly imposes the need for professors to explain some of the 
underlying philosophical roots and assumptions of the theoretical 
discourses to their students. Therefore, it is recommended that, as 
an academic discipline, design and its philosophy (i.e., the knowl-
edge that leads to the degree of Ph.D. in Design) deal with these 
issues in a suitable and precise manner. This paper is an attempt 
in this direction. I would like to propose in the following sections a 
more “philosophical” approach to describing the phenomenon of the 
“generation game” and the other theoretical shifts that have struc-
tured the evolution of design thinking. My arguments will be based 
on the philosophical idea of “models of man”; models which are 
implicit or postulated in any design discourse. In order to clarify the 
issue, I will take an example from Herbert Simon’s work in the field 
of economics; the field in which he received the Nobel Prize:

Traditional economic theory postulates an “economic man,” 
who, in the course of being “economic,” is also “rational.” 
This man is assumed to have knowledge of the relevant 
aspects of his environment?? He is assumed also to have a 
well-organized and stable system of preferences, and a skill 
in computation that enables him to calculate, for the alter-
native courses of action that are available to him, which of 
these will permit him to reach the highest attainable point 
on his preference scale.11

 
As does economic theory which postulates an “economic man,” each 
design theory, unless it puts forward its philosophical assumptions, 
assumes as well a particular view (i.e., a model of the designer). 
Some other theoretical discourses in the field of design are more 
concerned with the users of design results. In the same way, these 
theories assume an implicit view (i.e., a model of the user).12 I will 



Design Issues:  Volume 24, Number 4  Autumn 200840

argue, therefore, that each shift in the evolution of design thinking 
in fact corresponds to a major shift in the implicit models of the 
designer included within the analogous theoretical discourses.

The “first-generation” design methods had accomplished a 
shift from the romantic, intuitive, and artistic model of the designer 
in order to embrace a very logical and rationalist one (i.e., the “analy-
sis/synthesis” model, of which Alexander’s Notes on the Synthesis 
of Form is a good example). This logical and rationalist view has 
its obvious and deep origins in the mechanical world of René 
Descartes’s philosophy. This was exposed in his Discourse on Method 
(1637), especially the very well-known statements of the second and 
third precepts of Descartes’s method:

The second was to divide each of the problems I was exam-
ining in as many parts as I could, as many as should be 
necessary to solve them. 
        The third, to develop my thoughts in order, begin-
ning with the simplest and easiest to understand matters, 
in order to reach by degrees, little by little, to the most 
complex knowledge, assuming an orderliness among them 
which did not at all naturally seem to follow one from the 
other.

In design thinking, this shift gained more importance during the 
period which Herbert Lindinger characterizes as the “fourth phase” 
of the reestablishment of the Bauhaus tradition in Ulm, Germany 
after the Second World War (from 1953 to 1968). This specific phase 
took place between 1958 and 1962; and Lindinger introduced it with 
the very symptomatic title of “Planning Mania.” During this short 
phase, the school program witnessed a strong thrust towards scien-
tific topics and planning methodologies:

Planning methodology took such a hold that some students 
made it almost a religion. It seemed only a matter of time 
before scientific precision, system, and the computer … 
would free design of all its irksome, irrational weaknesses.13

Since the early 1980s, design thinking had entered a more complex 
view in which designers, according to Donald Schön, should be 
seen more as reflective practitioners.14 The reflective practitioner is 
indeed a post-rationalist model of the designer.15 The reflective turn 
was the last paradigmatic shift, and it also has been described by 
Donald Schön as a move from the realm of “technical rationality” 
to a rationality of reflection-in-action.16 Furthermore, at a method-
ological level, this shift leads design theorists to gradually aban-
don the very rationalist and logical concept of “problem” (and the 
entire instrumental view of design as a “problem-solving process”) 
in order to adopt the more pragmatic and phenomenological concept 
of “situation.”17
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We now are faced with the remaining question: how had the 
gap between the rationalist and the reflective view of the designer 
(i.e., the entire period occupied by the second- and third-generation 
design methods) been bridged in design thinking? What was the 
implicit model of the designer during this specific period in design 
thinking? This intermediate period, between the mid-1960s and the 
early 1980s, was central in the history and evolution of design think-
ing for two reasons. First, before embracing the reflective paradigm 
of the 1980s, research in design thinking had explored a “median” 
position which can be appropriately labeled as “the wicked prob-
lems theory of design.”18 This characterization can be extended to 
embrace all of the major theoretical works of the second- and third-
generation design methods. Second, these two generations have 
brought to design knowledge some remarkable concepts that are 
still used with great relevance in design discourses—concepts such 
as “wicked problems” by Rittel and Webber; “solution-focused strat-
egy” design by Lawson; design “conjectures” by Hillier, Musgrove, 
and O’Sullivan; design “primary generator” by Darke;19 and, finally, 
even though they were not considered as members of the entire 
movement of design methods, Simon’s concept of “ill-structured 
problems,” and Newell and Simon’s concepts of “problem space” 
and “generative processes.”20

The design thinking delivered by these two generations 
mainly was recognized as one which moved away from the very 
rationalist and systematic ambitions of the first generation, in which 
researchers tried to give a complete account of the designer’s opera-
tions. However, the main underlying idea of all these works is based 
on their common view of design as predominantly a “problem-solv-
ing process,” and to this extent one notices that all of these authors 
continued to use the concepts of “problem” and “solution” to 
describe design activities.21 As a consequence of the intrinsic nature 
of seeing design as a problem-solving process, the authors of the two 
generations somehow maintained some shared beliefs in a certain 
degree of rationality, logics, and objectivity which fundamentally 
characterize the design process. However, such a process cannot be 
totally rational and logical due to the accepted high complexity of 
design problems. As a result, they may implicitly assume a particular 
idea of a designer armed with what Simon has conceptualized more 
precisely as a “bounded rationality.” Such a view of the designer 
therefore can be considered as the main “model of man” of the 
second- and third-generation design methods. I propose to call this 
period the “bounded rationality episode” in design thinking.

The following sections are principally related to the concept of 
“bounded rationality.” This concept originates from Herbert Simon’s 
theoretical works in the field of psychology. It was developed in one 
of his several distinguished works, Administrative Behavior.  I will first 
present some of the important historical and theoretical elements 
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which describe the coming of this idea. After this historical over-
view, I will attempt to show how the idea of “bounded rationality” 
appears in Newell and Simon’s concepts of “problem space” and 
“generative processes.” This will lead directly to an interpretation 
of two key concepts introduced by researchers of the second- and 
third-generation design methods: the concept of wicked problems 
conveyed by Horst W. J. Rittel, and the concept of primary genera-
tor developed by Jane Darke. I will conclude this paper by revealing 
two points of view considered as very critical of Simon’s conception 
of rationality.

The Concept of “Bounded Rationality”: A Historical and 
Theoretical Overview22

In Administrative Behavior, Simon developed the foundations of his 
theory about the rationality and the psychology of decision making, 
especially in administrative organizations.23 But, in more general 
terms, Simon perceives decision making and some other complex 
cognitive behaviors as problem-solving activities in which the human 
brain plays the role of an information-processing system. Therefore, 
he later developed with a colleague a comprehensive theory in 
another seminal work entitled Human Problem Solving. Generally, the 
idea of bounded rationality arises in this context of psychological 
and cognitive investigations. It took place mainly within the large 
area of interest left behind by traditional psychology (i.e., behavior-
ism), especially its inability to describe, in an acceptable manner, 
some complex cognitive behaviors such as rational choices, games, 
decision making, and problem solving in general.24 Peter Rowe gives 
us an interesting description of some assumptions of behaviorism:

The behaviorist position began as a reaction to what propo-
nents termed the mentalism of earlier doctrines. It was a 
fundamental rejection of all attempts to study inner mental 
processes in which distinctions were made between a 
concept of mind and a concept of body. Instead, the behav-
iorists postulated that human behavior, including problem 
solving, could only be adequately explained in nonmen-
talistic, concrete terms. By concrete terms they meant 
observable, measurable, and replicable patterns of physical 
behavior. Investigations within the position quickly gave 
rise to the now familiar stimulus-response, or S-R models of 
behavior, founded on the assumption that given a particu-
lar external stimulus, one could predict a certain response 
with complete assurance.25

This static and deterministic orientation of behaviorism, which is 
commonly expressed in terms of direct correlations between environ-
mental stimulus and human response (i.e., the behavior), has in fact 
a hidden assumption which resides within the idea of the “empty 
organism.”26 This concept expresses the functional void or emptiness, 
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in terms of information processing, between the two poles S and R. 
This means a fundamental incapability for the organism to process 
the information brought by the stimulus in order to satisfy its own 
goals. In other words, such a view of human beings allows no place 
for purposive behaviors or rational behaviors which can require the 
processing of that information:

The behaviors commonly elicited when people (or animals) 
are placed in problem-solving situations (and are moti-
vated toward a goal) are called adaptive, or rational. These 
terms denote that the behavior is appropriate to the goal 
in the light of the problem environment: it is the behavior 
demanded by the situation.27

On the other hand, before 1945, the year that the first edition 
of Administrative Behavior was published, there have been numerous 
theoretical accounts of rational behaviors provided by social sciences, 
especially sociology and economics, in which Simon could find some 
philosophical foundations to support his theoretical enterprise about 
human rationality. Unfortunately, this was not the case:

The social sciences suffer from a case of acute schizophrenia 
in their treatment of rationality. At one extreme we have the 
economists, who attribute to economic man a preposter-
ously omniscient rationality. Economic man has a complete 
and consistent system of preferences that allows him 
always to choose among the alternatives open to him…. 
At the other extreme, we have those tendencies in social 
psychology traceable to Freud that try to reduce all cogni-
tion to affect…. The past generation of behavioral scientists 
has been busy, following Freud, showing that people aren’t 
nearly as rational as they thought themselves to be. Perhaps 
the next generation is going to have to show that they are 
far more rational than we now describe them as being—but 
with a rationality less grandiose than that proclaimed by 
economics.28

So when the time came to understand and acquire insights into the 
field of individuals’ behavior within an administrative environment, 
Simon was simply not satisfied with these two extreme positions 
(see figure 2). There was a sort of a “fallow land” between them 
that comprised a great number of human behaviors of which these 
theories gave no accounts. Therefore, Simon proposed the concepts 
of “bounded rationality” and “satisficing” with which he endorsed 
an “intermediate” position.

Figure 2 
Herbert Simon’s concept of bounded 
rationality.
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Indeed, whoever has observed these types of behavior will 
notice that the rationality which underlies them has no close relation-
ship to the total rational behavior of the “economic man.” However, 
if the administrative behavior is not totally rational, it is obvious that 
although it contains some rationality in its intentions, this rational-
ity is limited. This is what can be described as an “intended rational 
behavior,” or a “behavior of limited rationality”: 

Administrative theory is peculiarly the theory of intended 
and bounded rationality—of the behavior of human beings 
who satisfice because they have not the wits to maximize.29

Therefore, the concept of bounded rationality will be particularly 
suited to describe human actions in situations that endure some 
degree of uncertainty. The uncertainty, in Simon’s view, is principally 
due to the inability of the human mind to acquire all of the neces-
sary information required by a totally rationalist decision-making 
activity:

The capacity of the human mind for formulating and solv-
ing complex problems is very small compared with the size 
of the problems whose solution is required for objectively 
rational behavior in the real world…30

It was this theory of behaviors with a bounded rationality, initially 
developed to describe decision making in administrative organiza-
tions, which later was extended to become a general theory of human 
problem solving.

Yet one question remains unanswered: if none of the social 
sciences theories have brought any satisfaction for Simon’s investiga-
tions, where will he find the necessary and adequate philosophical 
elements to build and secure the foundations of his own theory? It 
is a difficult question which undoubtedly can provide the motiva-
tion for developing a research paper of its own. The answering of it, 
however, can hardly escape the idea that some influences stemmed 
from the philosophy of pragmatism. Therefore, some of the founda-
tions of the psychological side of Simon’s model of “man with a 
bounded rationality” are based on the philosophy of pragmatism. 
Pragmatism is a philosophical school of thought initiated in the 
United States in the second half of the nineteenth century. It used to 
be described as an empirical theory of knowledge in which action, 
and especially its practical consequences, plays a fundamental role. 
In order to put forward their ideas, each of the most important prag-
matist philosophers (Charles S. Peirce, Williams James, John Dewey, 
and F. C. S. Schiller) have introduced a psychological view of the 
human condition in which action and a great number of related 
concepts (such as intention, situation, meaning, end, habit, conduct, 
etc.) play a significant role. Therefore, some of the principal insights 
that Simon was searching for, and could not find within the psychol-
ogy of behaviorism and the other social sciences in order to develop 
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his own psychology of human rational problem solving, were later 
found within the psychological parts of the pragmatist philosophers 
works.31 We will see now how two specific methodological concepts 
have emerged from this philosophical view of human rationality.

Newell and Simon’s Concepts of “Problem Space” and 
“Generative Processes”
We will begin with the central concept which is used regularly and 
instinctively in design discourses: the concept of “problem.” Newell 
and Simon give this description:

A person is confronted with a problem when he wants 
something and does not know immediately what series of 
actions he can perform to get it. The desired object may be 
very tangible (an apple to eat) or abstract (an elegant proof 
for a theorem). It may be specific (that particular apple over 
there) or quite general (something to appease hunger). It 
may be a physical object (an apple) or a set of symbols (the 
proof of a theorem).32

This characterization of the idea of problem may be considered as a 
very instrumental one, and it reminds us of the frequent mathemati-
cal modeling: A → B, where A represents an initial state, B a desired 
state, and the arrow (→) represents the process of problem solving; 
that is how to get from A to B.33 But the significance of this simplistic 
mathematical model becomes evident only when we understand that 
the state of knowledge we acquire about A and B is “not problem-
atic”: the problem indeed lies in the path from A to B. However, if 
we consider in a much closer way the main methodological concepts 
to which Simon’s theory of bounded rationality gave birth, we will 
notice a certain hidden complexity. Peter Rowe summarized it in 
these words:

First, there is a problem space whose elements are knowl-
edge states, some of which represent solutions to a problem. 
Second, there are one or more generative processes, or oper-
ations, that allow one to take knowledge states as inputs, 
or as starting positions, and produce new knowledge states 
as output… Third, there are one or more test procedures 
that allow the problem solver to compare those knowledge 
states that are presumed to incorporate solution properties 
with a specification of the solution state.34

“Problem space” and “Generative processes” are two key method-
ological concepts of Newell and Simon’s problem-solving model, 
and each of them expresses the bounded rationality of the designer 
who can use this model. The idea of problem space expresses the 
problematic state to be changed and corrected. The solution, on the 
other hand, is delivered by the means of one or more generative 
processes:
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Every problem-solving effort must begin with creating a 
representation for the problem—a problem space in which 
the search for the solution can take place.35

The significance here is the fact that a problem space is, above all, 
a matter of knowledge (i.e., the state of knowledge the problem 
solver (the designer) has about the problematic state). Therefore, 
the first sign of the designer’s bounded rationality appears here. 
Since such knowledge cannot be complete and comprehensive, the 
problem space then is described by Newell and Simon simply as a 
“representation”36 (not the total and objective reality) of the problem-
atic state. Thus, one can imagine that there can be more than just one 
representation for the same problematic state. This is very important 
because in another seminal work, The Sciences of the Artificial, Simon 
will give a definition of a designer as everyone “who devises courses 
of action aimed at changing existing situations into preferred ones.”37 

The idea of the “existing situation” is equivalent to the concept of 
“problem space,” and the two are similar to cognitive constructed 
realities (i.e., cognitive representations), which help the problem 
solver to frame an existing state and attain it intelligibly. This implies 
that the solution is strongly dependant on the way in which the 
existing state has been framed as a problem. This last element was a 
compelling insight of second- and third- generation design methods, 
and Simon had emphasized this in one section of the chapter devoted 
to “the science of design” in The Sciences of the Artificial. That section’s 
title is: “Problem Solving as Change in Representation.”

…solving a problem simply means representing it so as 
to make [its] solution transparent. If the problem solving 
could actually be organized in these terms, the issue of 
representation would indeed become central. But even if 
it cannot if this is too exaggerated a view? a deeper under-
standing of how representations are created and how they 
contribute to the solution of problems will become an 
essential component in the future theory of design.38

The second indication of the designer’s bounded rationality lies 
in the concept of generative processes. Basically, the generative 
processes include different instrumental methods suited to tackle 
specific problems: methods such as trial-and-error procedures, 
means-ends analysis, heuristic searches, and the generator-test 
cycle.39 Once the designer has chosen and created an adequate repre-
sentation of the problem (a problem space), he then selects one or 
more generative processes that lead him not to the single and true 
solution, but to the most satisfying one. Therefore, one can argue 
that it was the misunderstanding of this fundamental characteristic 
of the problem space concept (i.e., as a created representation) which 
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frequently led to the reduction of the inherently complex design 
process to a simple matter of generative processes; and Peter Rowe, 
once again, had aptly noticed this trend:

Those who study problem-solving behavior generally 
make comparisons among problem solvers according to 
differences in their methods of problems representation, 
solution generation, and solution evaluation. Clearly these 
three sub-classes of activity are interdependent. The choice 
of solution generation strategy may markedly affect the 
manner in which a problem is represented and the manner 
in which solutions are evaluated. It is generally in terms of 
solution generation strategy that problem-solving proce-
dures are described.40

Some “Bounded Rationality” Ingredients in Second- and Third-
Generation Design Methods
In order to illustrate the dissemination of the bounded rationality 
current in design thinking, I will briefly deal with two major theo-
retical works which I consider very representative of the two genera-
tions of design methods: Horst Rittel’s concept of wicked problems, 
and Jane Darke’s concept of primary generator.

According to Richard Buchanan,41 the phrase “wicked prob-
lems” was borrowed by Rittel from the philosopher Karl Popper.42 
Ten important, related characteristics of this concept were reported 
by Rittel and Webber,43 and it was very interesting to notice the 
several occurrences of the adverb “no” in some of them. This can 
be considered as a clear indication of what Buchanan depicts as the 
indeterminacy of design problems44 and, ultimately, the bounded 
character of the rationality which underlies design realities and 
objects. The first several characteristics express the idea that wicked 
problems have no definitive formulation—“the formulation of a 
wicked problem is the problem!”45—and the fact that they have no 
stopping rule—“there are no criteria for sufficient understanding.” 46 
Consequently, “the choice of an explanation (i.e., a representation) 
to the problem determines the nature of the resolution.” 47 Herbert 
Simon probably would say here: “Since the search for a solution 
occurs in a problem space, the creation of a representation for the 
problem therefore is the problem.” Furthermore, solutions to wicked 
problems are not true-or-false but good-or-bad—“Assessments of 
proposed solutions are expressed as ‘good’ or ‘bad’ or, more likely, 
as ‘better or worse’ or ‘satisfying’ or ‘good enough.’” 48 Finally, 
every wicked problem is essentially unique—“there are no classes 
of wicked problems.” 49 In an epistemological sense, this last charac-
teristic clearly means that a general science of problems, in which 
design problems are just a subclass, cannot exist. Such a statement 
then is very close to Donald Schön’s idea that every design situa-
tion is essentially unique. The logical or rationalist approaches are 
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not completely suited to understand such problems. This is why 
Schön recommends a dia-logical conversation with the materials of 
the situation. 

The Cartesian and rationalist method, as we have mentioned 
above,50 was a great influence on the philosophy of the first genera-
tion design methods. With the introduction of Rittel’s concept of 
wicked problems, the Popperian philosophy and thoughts—espe-
cially the idea of conjecture—emerged as important philosophical 
arguments to replace the Cartesian model. It was Brian Lawson who 
launched in his doctoral thesis of 197251 the idea that architects’ strat-
egies of the design process are solution-focused ones; in opposition 
to scientists’ approaches, which are problem-focused. Such orienta-
tion seems to be very analogous to the role of the Popperian idea 
of conjecture in the growth of scientific knowledge and discovery; 
and on which Hillier et al. also have based their arguments in their 
1972 paper.52

As a representative of third-generation design methods, Jane 
Darke’s paper, “The Primary Generator and the Design Process”53 
was significant since, in some sense, it completed Lawson’s and 
Hillier’s previous theoretical works on the same topic. For Hillier 
et al., and also for Darke, the idea of conjecture refers to an impor-
tant characteristic of design which “is seen as a process of ‘variety 
reduction’ with the very large number of potential solutions.” 54 In 
addition to this, Darke conveys the insightful suggestion that this 
“greatest variety reduction or narrowing down of the range of solu-
tions occurs early in the process.” 55 Darke proposes, therefore, the 
concept of the primary generator to summarize this phenomenon, 
which basically consists of the use of a few simple objectives in archi-
tects’ approaches to design in order to attain an initial concept.56 Jane 
Darke refers clearly to the bounded character of the rationality with 
which architects engage in the resolution of design problems, espe-
cially when she tries to describe what causes the emergence of what 
she calls the “visual concept”:

In other cases it appears that a certain amount of prelimi-
nary analysis takes place before the visual concept arises. It 
seems normal, however, for there to be a “rationality gap”: 
either the visual concept springs to mind before the ratio-
nal justifications for such a form, or the analysis does not 
dictate this particular concept rather than others.57 

…any particular primary generator may be capable of justi-
fication on rational grounds, but at the point when it enters 
the design process it is usually more of an article of faith on 
the part of the architect.58
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In the second section of this paper, I mentioned that each design 
theory assumes a particular view or a model of the designer. Also, 
each design theory may assume a certain view of the people to whom 
the design result or product is intended (i.e., the users). I will end this 
section by showing that it was remarkable how, in the conclusion of 
her paper, Darke raises these two critical issues, and proposes some 
orientation for future research in this field:

The author [Darke] feels that the most interesting direction 
for design research to take now is to find further ways of 
“looking inside the designer’s head,” of exploring subjec-
tivity. The denial of the value of the subjective and the 
hope that the building would “design itself” now seem to 
be products of a scientistic rather than a scientific way of 
thinking.59

The image of the user implied by this attitude was a mecha-
nistic one, an anthropometric manikin with certain environ-
mental needs but no emotional responses…. A revaluation 
of subjectivity in design can lead to a revaluation of the 
subjective responses of the user, and hopefully to a more 
responsive architecture. Such an architecture will reflect 
the diversity and anarchy of human life, just as research on 
design methods should reflect the diversity in approaches 
to design.60

Conclusion
I would like to conclude this paper by emphasizing some elements of 
two authors’ critiques of Simon’s view of rationality. These authors 
address, in particular, two main issues in Simon’s intellectual 
approach to decision making, problem solving, and design. The first 
is Simon’s perspective of “cognitive” orientation of these complex 
human behaviors, especially the subject of uncertainty. Cognitive 
orientation here means that design activity has its raison d’être in 
the existence of a problem, which is essentially a problem of knowl-
edge. Carolyn R. Miller, in a paper entitled “The Rhetoric of Decision 
Science, or Herbert A. Simon Says,” 61 criticizes Simon’s cognitive 
approach on the issue of uncertainty. She brings some theoretical 
elements from the discipline of rhetoric (especially the Aristotelian 
Rhetoric in order to deal more adequately with this issue:

Simon’s definition of bounded rationality in terms of the 
disparity between the capacity of the human mind and 
the size of the problems implies that uncertainty lies in the 
discrepancy between information available and information 
needed; that is, uncertainty is wholly a problem of knowl-
edge…. By contrast, Aristotle observes that uncertainty 
concerns not knowledge but human actions. Our imperfect 
knowledge, of course, makes deliberation about our actions 
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more difficult, but, as Aristotle says, we do not waste 
time deliberating about questions with only one possible 
answer…. Problems of knowledge presuppose no real 
conflict— except between people and the limits of available 
information. Problems of action involve conflict between 
people…. Problems of action are “essentially contestable”; 
problems of knowledge are not…. The task in solving a 
problem of action is not to acquire more information or to 
modify a calculus; it is, rather, to exercise what Aristotle 
called practical reason….62

Beyond the topic of uncertainty, the second issue which raises criti-
cism in Simon’s approach; specifically his attitude to design; was 
brought by Donald Schön. The author detects in Simon’s view a clear 
expression of what he calls technical rationality—or the instrumental 
view of human reason and human action—which, according to him, 
underlies the epistemology of a great number of professional disci-
plines since their establishment in the nineteenth century:

He (Simon) saw designing as instrumental problem solving: 
in its best and purest form, a process of optimization. This 
view ignores the most important functions of designing in 
situations of uncertainty, uniqueness, and conflict where 
instrumental problem solving—and certainly optimiza-
tion—occupy a secondary place, if they have a place at all.63

As we can see from these two critiques, it was the dominant role 
Simon assigned to rational knowledge in human action which is 
questioned. Miller sets a place for rhetoric in human action; and 
Schön, on the other hand, argues that human action is not just a 
matter of scientific and technical rationality. In Simon’s concept of 
“bounded rationality,” I rather see an opportunity for a wise and 
careful use of rationality, especially in design practice. Rationality, 
whether scientific or technical, has to play a role, but it must be 
moderate. Thus, from a phenomenological perspective, I prefer to 
focus not on the concept of “bounded rationality” itself, but on what 
really “bounds” rationality within human action. The great danger 
then is to restrict the bounding factors to simply a matter of knowl-
edge. Rationality is one part of all human faculties and condition. 
Therefore, what really bounds rationality in human action is nothing 
more than all the other parts which comprise the human existence as 
a whole: poetics, rhetoric, hermeneutics, and ethics; because, when 
humans act, they act as whole humans.
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