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Several measures and methods developed by the field of cognitive science may prove useful
to researchers investigating various aspects of entrepreneurial cognition. These techniques
include ones that have not, as yet, been applied to entrepreneurial cognition, such as reac-
tion time, priming, measures of working memory, and measures of creative cognition.
Because the questions addressed by any field are shaped, to an important degree, by the
tools at its disposal, incorporating these measures into the study of entrepreneurial cogni-
tion may help to broaden the scope of this ongoing work. Specifically, these techniques
may provide researchers with tools useful in exploring issues that have not previously been
investigated in detail (e.g., the nature of entrepreneurs’ knowledge structures; their char-
acteristic modes of thought). This, in turn, may enhance our understanding of the cognitive
factors that influence key aspects of the entrepreneurial process.

“Man is a tool-using animal. . . . Without tools he is nothing, with tools he is all.”

Thomas Carlyle (1833).

While this quotation, like all sweeping statements about human behavior almost cer-
tainly goes too far, we believe that it contains a substantial grain of truth. History sug-
gests quite clearly that advancement in almost any field is often closely linked to the
research tools it has at its disposal. When these increase, the pace of progress, too, often
rises sharply. For instance, progress in medicine accelerated greatly after the develop-
ment of relatively powerful microscopes that revealed the existence of disease-
producing organisms. Similarly, progress in physics was enhanced by the development
of new and powerful kinds of telescopes and by tools for breaking atoms apart in order
to examine their basic structure.
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We believe that the same principles may well apply to the field of entrepreneurial
cognition. Progress in this growing field has been both rapid and impressive in many
respects (e.g., Krueger, 2003; Mitchell, Smith, Morse, Seawright, Peredo, & McKenzie,
2002), but it may be further enhanced through the incorporation of new conceptual and
research tools for examining important aspects of entrepreneurs’ cognition. Fortunately,
a broad array of such tools already exist in the field of cognitive science, and although
they have proven to be very useful in the study of basic aspects of cognition, several of
these methods have not yet been adapted to the study of entrepreneurial cognition. The
central goals of this article, therefore, are twofold: (1) identifying and describing these
measures, and (2) suggesting issues in entrepreneurial cognition to which they may be
usefully applied.

In order to accomplish this task, we will proceed as follows. First, we will offer a
brief overview of several major lines of research in entrepreneurial cognition, primarily
as a framework for examining (1) the questions addressed in this ongoing work and (2)
the methods it has employed. Next, we will suggest several issues that have not yet been
investigated by entrepreneurial cognition researchers but which can be readily investi-
gated by means of methods developed in cognitive science. Third, we will describe
research methods developed by cognitive scientists that may be prove useful in investi-
gating these issues.

Before turning to these central tasks, we should pause briefly to clarify our working
definitions of two key terms—entrepreneurs and (entrepreneurial) success. Consistent
with the definition offered by Shane and Venkataraman (2000), we define an entrepre-
neur as an individual who recognizes or discovers an opportunity to create something
new (e.g., a new product or service, new market, new production or raw material, or 
new way of organizing existing technologies), and who then uses various means to exploit
or develop this opportunity. We use the term “entrepreneurial success” in a very general
sense, to refer various widely accepted measures of new venture success (e.g., measures
of the new ventures’ survival, growth, and profitability). Many different measures of such
success exist, and throughout this article, we employ the term “entrepreneurial success”
to refer to any of these indices that are relevant to the processes being considered.

Ongoing Research on Entrepreneurial Cognition: Issues and Methods

As defined recently by active researchers (e.g., Krueger, 2003; Mitchell, Busenitz,
Lant, McDougall, Morse, & Smith, 2002), the field of entrepreneurial cognition includes
all aspects of cognition that can, potentially, play a role in important aspects entrepre-
neurial process—everything from discovering opportunities and deciding to pursue them
through making complex decisions and solving difficult and unexpected problems while
running a new venture. To date, research on entrepreneurial cognition has examined a
wide range of intriguing questions. Among the ones that have received the greatest atten-
tion are these:

• Are the cognitions of entrepreneurs different from those of other business profes-
sionals? In other words, do they think differently in various ways, both with respect the
content of their thoughts (e.g., Mitchell, Smith, Morse, Seawright, Perdeo, & McKenzie,
2002) and the processes they employ? (e.g., Baron, 2000).

• What role do cognitive biases and errors play in the thinking of entrepreneurs?
(e.g., Alvarez & Busenitz, 2001; Busenitz & Barney, 1997; Simon, Houghton, & Aquino,
2000)
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• What cognitive processes are involved in opportunity recognition? (e.g., Gaglio
& Katz, 2001; Mitchell & Chesteen, 1995)?

We will now briefly examine each of these lines of investigation, primarily as a basis
for considering the methods employed in this research and as a basis for suggesting 
additional issues that have not yet been examined. Please note that neither the list above
nor the review that follows is meant to be exhaustive; on the contrary, they simply iden-
tify several ongoing lines of investigation in order to provide readers with an overview
of the current scope and methods of entrepreneurial cognition research (see Krueger,
2003, for a more detailed review).

Do the Cognitions of Entrepreneurs Differ from Those of Other Persons?
This is a key question because as Mayer, Gartner, and Venkataraman (2000) have

suggested, entrepreneurs’ cognitions may be viewed as independent variables that are
related, in various ways, to important outcomes in the entrepreneurial process (e.g., the
decision to become an entrepreneur; recognition of opportunities, and so forth; Mitchell,
Smith, Seawright, & Morse, 2000).

One important line of research on this topic has focused on the specific cognitions
shown by entrepreneurs (e.g., Mitchell et al., 2000; Mitchell et al., 2002). This research
suggests that entrepreneurs generally have arrangement cognitions—thoughts and mental
frameworks concerning the resources, relationships, and assets needed to engage in entre-
preneurial activity; willingness cognitions—thoughts and mental frameworks that support
commitment to starting a new venture; and ability cognitions—thoughts and mental
frameworks concerning the skills, knowledge and capacities needed to create a new
venture. Recent findings (Mitchell et al., 2002) suggest that entrepreneurs who are high
in certain aspects of all three dimensions make better choices in hypothetical business
situations than nonentrepreneurs—that is, they show evidence of having better developed
and richer cognitive scripts for such situations.

Additional research concerning the question of whether entrepreneurs think differ-
ently from other persons has focused on entrepreneurial intentions—the cognitive state
that precedes the decision to act (i.e., form a new venture; e.g., Krueger, 2000, 2003).
This research suggests that such intentions are strongly influenced by potential entrepre-
neurs’ beliefs that it is desirable to start a new venture that it is feasible to do so (e.g.,
Krueger, 1993, 2000). The key measures in such research have been adapted from models
of intentional behavior proposed by Ajzen and Fishbein and others (e.g., Azjen, 1991),
in which individuals report their beliefs and intentions, and this information is then related
to their decisions to start new ventures.

Additional studies have examined other aspects of entrepreneurs’ thought, such as
their attributions (e.g., Gatewood, Shaver, & Gartner, 1995, 2002) and their tendency to
engage in counterfactual thinking (imagining “what might have been,” Baron, 2000;
Gaglio, 2002). Research methods employed in these investigations have been adapted
from those used in the study of cognitive processes in other fields, so they will not be
described in detail here. However, they have added greatly to our understanding of impor-
tant aspects of entrepreneurial cognition

Are Entrepreneurs Subject to the Same Cognitive Biases and Errors as
Other Persons?

Decades of research on human cognition point to the somewhat unsettling conclu-
sion that we are far from totally rational information processors (e.g., Kunda, 1999). On
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the contrary, our thinking is often strongly affected by a wide array of errors and biases—
“cognitive tilts” that can lead us to faulty decisions, erroneous inferences, and unrealis-
tic expectations. Research in the field of entrepreneurial cognition suggests that
entrepreneurs are definitely not immune to such errors. They, too, appear to be subject
to many forms of bias. For example, consider overconfidence—an unrealistically high
belief in the accuracy of one’s judgments. Several studies suggest that entrepreneurs may
be especially susceptible to this error, and that this is one reason that they choose to
become entrepreneurs in the first place. For instance, Busenitz and Barney (1997) com-
pared 124 firm founders and 74 managers in large organizations and found that firm
founders were more overconfident than managers. Similarly, Amit et al. (2000) inter-
viewed 51 firm founders and 28 senior managers who investigated but did not found high
technology companies in Canada. They found that the firm founders rated their chances
of achieving 11 different goals significantly higher than the managers did.

Additional studies suggest that entrepreneurs are subject to other forms of cognitive
bias, such as the illusion of control—unjustified belief in the capacity to influence one’s
outcomes. Simon, Houghton, & Aquino (2000), for instance, found that for a large sample
of MBA students, the stronger the students’ illusion of control (belief that their skill could
increase performance even in situations where chance plays a large role) and the stronger
the students’ belief in the law of small numbers (the tendency to use a small sample of
information as a basis for firm conclusions), the greater their tendency to start a new
venture.

Many other excellent studies have examined the role of cognitive biases in many
aspects of the entrepreneurial process—especially, in the initial decision to become an
entrepreneur (see, e.g., Stewart & Roth, 2001). The methods used in these studies have
generally been adapted from those employed to study these phenomena in cognitive
science and other fields, so there are no strong grounds for describing them in detail here.

What Cognitive Factors Play a Role in Opportunity Recognition?
Opportunity recognition is often viewed as a central aspect of entrepreneurship—and

of entrepreneurial cognition. For instance, Krueger (2003, p. 105) notes that “. . . an ori-
entation toward seeing opportunities” can be viewed as the “heart” of entrepreneurship.
It is far from surprising, then, that many studies have sought to examine the factors 
that play a role in opportunity recognition, including cognitive variables (e.g., Baron,
forthcoming; Krueger, 2003).

Noteworthy among this work are recent articles by Gaglio and Katz (e.g., 2001), sug-
gesting that entrepreneurs, and especially successful entrepreneurs, may possess a schema
they term entrepreneurial alertness. This is a cognitive framework that assists such
persons in being alert to opportunities. More specifically, Gaglio and Katz (2001) hypoth-
esize that persons who possess such a schema show a tendency to search for and notice
change and market disequilibria, to respond to information that does not match their
current schemas, and to adjust existing schemas on the basis of such nonmatching infor-
mation. In addition, persons possessing well-developed alertness schemas seek to be
objectively accurate, and possess more complex information concerning the nature of
change, the nature of specific industries, and specific social environments. In sum,
because of their complex and adaptive mental frameworks, entrepreneurially alert indi-
viduals will be more able to “think outside the box” than persons lower in alertness. These
suggestions strike us as being insightful and valuable, but as yet, have not been investi-
gated in empirical research. Methods developed in cognitive science, described later in
this article may, well be useful in conducting such research.
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Additional research by Shane (2000, 2001) and others has examined the role of infor-
mation in opportunity recognition. This work points to the conclusion that some indi-
viduals are better able to recognize opportunities than others because they have better
access to pertinent information or they are better able to utilize the information they have
(e.g., Shane, 2003). For instance, in one revealing study, Shane (2000) studied eight entre-
preneurs who had discovered entrepreneurial opportunities. He found that prior knowl-
edge of a particular market increased the likelihood of discovering an opportunity in that
market. Several other studies point to the same conclusion: access to information or better
use of available information play an important role in opportunity recognition.

Additional findings suggest that other cognitive factors such as creativity (Hills et
al., 2002) and certain aspects of learning (Corbett, 2002) are also important. Again, the
methods used in these studies have generally mirrored those employed in cognitive
science, so it is not necessary to describe them in detail here.

Issues Not Addressed by Previous Research

So far, the main points we have attempted to make are these:

• Research in entrepreneurial cognition has investigated a very broad range of issues
and topics and has generally found that cognitive factors play an important role in key
aspects of the entrepreneurial process.

• Methods used in this work have varied tremendously, but have generally been
derived from those employed in basic research in the field of cognitive science.

In this section, we build on these points by turning to the to the following question:
Are there important issues that have not yet been addressed by the field of entrepreneurial
cognition—issues that have not been investigated but that can be readily examined
through use of methods developed in the field of cognitive science? It is our thesis that
this is indeed the case, and further, that this in no way reflects negatively on the field of
entrepreneurial cognition. Rather, we attribute it to the fact that although methods for
studying additional aspects of entrepreneurial cognition exist in cognitive science, their
potential applicability in this respect is far from obvious; on the contrary, because these
methods have been used to study issues far removed from entrepreneurial cognition, the
opposite is true. Still, we believe that several of these methods can provide valuable tools
for entrepreneurial cognitionresearchers, and so help them to broaden the scope of their
ongoing research. In this section we will examine these issues; in the next, we will
describe methods that may be useful in addressing such issues.
Issue #1: Do entrepreneurs prefer heuristic to systematic thinking?

The distinction between these two modes of thought is a very basic one in cognitive
science but to date, it has not been considered in detail in the field of entrepreneurial cog-
nition. It has often been suggested that entrepreneurs are persons who can “think on their
feet” and who prefer action to reflection and thought (e.g., Markman & Baron, 2003).
These views imply that entrepreneurs prefer to think heuristically, following quick rules
for making decisions and planning actions, rather than to think analytically or systemat-
ically (e.g., Petty et al., 1994). Further, it may be the case that successful entrepreneurs
are more adept at switching between these two modes of thought as the need arises. These
possibilities can be readily investigated by use of various measures of cognitive speed
(e.g., reaction time) described in a later section of this article.
Issue #2: Do entrepreneurs possess knowledge structures that differ from those of other
persons (e.g., knowledge structures that are richer, better interconnected; different in
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specific content), and do they apply that knowledge more effectively in a wide range of
situations?

The possibility that entrepreneurs possess knowledge structures (i.e., the sum of their
stored information and knowledge) that differ from those of other persons has frequently
been suggested in the entrepreneurial cognition literature. For instance, as noted above,
Shane (2000, 2001) has found evidence suggesting that opportunity recognition is closely
linked to the amount and kind of information individuals possess. This is consistent with
a large body of evidence suggesting that experience in a given business realm may be
predictive of both discovering opportunities in that realm (Shepherd & DeTienne, 2001),
and success in it (e.g., Shane, 2003). In short, entrepreneurs’ knowledge structures may
play a key role in the entrepreneurial process. How do we go about mapping and mea-
suring such knowledge structures? Methods developed by cognitive science (described
below) may well prove helpful in this respect.
Issue #3: Do entrepreneurs have greater capacity than other persons to focus their
attention on pertinent information?

A growing body of evidence in cognitive science suggests that individual differ
greatly with respect to what is known as working memory—the cognitive system in which
our stored knowledge and experience (in a sense, our consciousness) interacts with
incoming information from the external world. Moreover, it appears that the more effec-
tively this system operates—the greater individuals’ ability to focus their attention on
what’s important and related to a task at hand—the better they perform on a wide range
of complex cognitive tasks, such as understanding complex written passages and rea-
soning (Engle, 2001). It seems possible that entrepreneurs—and especially successful
ones—may show greater working memory capacity, and hence greater ability to “zero
in” on key information, than other persons. As yet, however, this possibility has not been
investigated. Methods for doing so exist in cognitive science and can be readily adapted
to this task, which may yield important new insights into the “mind of the entrepreneur.”
Issue #4: Do entrepreneurs reason or make decisions differently than other
persons?

Making decisions is a key task faced by all entrepreneurs, and it is often far from an
easy one. Generally, they face somewhat chaotic environments filled with uncertainties,
and usually possess far from complete information on the issues in question; as noted by
Baron (1998), it may be these conditions that contribute to their susceptibility to various
cognitive errors. But aside from the issues of such errors, do entrepreneurs differ from
other persons in the ways in which they cope with such conditions? In other words, do
they employ different decision-making strategies or reason about available information
differently? For instance, given the fact that they must often make decisions quickly, it
seems possible that entrepreneurs are more likely to rely on heuristics in making deci-
sions, or to satisfice—accepting the first decision that works, rather than resorting to more
analytical procedures. These are important issues, because the success or failure of new
ventures often depends heavily on decisions reached by entrepreneurs. Thus, adapting
methods developed by cognitive scientists to study decision-making may contribute in
important ways to our understanding of entrepreneurial cognition.
Issue #5: Are entrepreneurs better than other persons at recognizing complex pat-
terns—at “connecting the dots” or seemingly unrelated factors and events into iden-
tifiable opportunities?

Do opportunities “exist” in the external world, or are they “created” in the minds of
specific individuals? As noted by Krueger (2003, p. 106), this has been a source of con-
tinuing debate in the field of entrepreneurship. A cognitive perspective suggests a possi-
ble resolution: perhaps opportunities come into existence in the external world as a result
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of unrelated changes in, technology, markets, demographics, and government policies or
regulations; however, they remain merely a potential until one or more persons “connects
the dots” and perceives a pattern among them. It is this pattern that constitutes the oppor-
tunity, and identification of it in the minds of one or more persons is the essence of oppor-
tunity recognition. If this reasoning is correct, then methods developed by cognitive
scientists to study pattern recognition (recognition of complex patterns of stimuli against
a background of extraneous noise) may be provide new insights into the nature of oppor-
tunity recognition. Again, methods for investigating these potential aspects of opportu-
nity recognition have been developed in the field of cognitive science.

At this point we should note, again, that the list of issues above is not meant to be
exhaustive in any way. On the contrary, as noted by Krueger (2003), many other issues,
too, have not yet been examined in detail by entrepreneurial cognition researchers (e.g.,
Do entrepreneurs show different patterns of creative thought than other persons? Do they
differ from other persons with respect to the kind and amount of tacit knowledge they
possess in memory?) However, the main point we wish to make should be clear: While
past research on entrepreneurial cognition has addressed a wide range of important issued
and added much to our knowledge, additional issues remain, and methods developed in
cognitive science may prove useful in investigating them. It is to these methods that we
turn next.

Measures of Cognitive Processes and Their Usefulness in Addressing
Important Questions about Entrepreneurial Cognition

Cognitive science is an astonishingly diverse field united largely by a common focus
on cognition in all its manifestations, whether it be in infant, child or adult, nonhuman
animals, or artificial electronic systems. Specialists in the field come from a variety of
disciplines, including anthropology, computer science, linguistics, neuroscience, philos-
ophy, and psychology. It employs a broad range of methods, including content analyses
of existing documents, case studies of individuals, naturalistic observation in real world
settings, recording of brain activity during task performance, and experimental observa-
tions of task performance in controlled laboratory settings. To hold the scope of this article
to a manageable size, we will focus primarily on examples of the last of these types of
inquiry.

Widely Used Dependent Measures: Reaction Time and he Number and
Pattern of Correct Responses and Errors

While many different dependent measures are employed in cognitive research, two
are by far the most ubiquitous: reaction time and overall pattern of correct responses and
errors. Reaction time is defined as the amount of time that passes between a stimulus
event and an individual’s overt response to the event. Depending on the researcher’s inter-
ests, the stimulus could be a word, a picture, an object, or something more complex (e.g.,
technical specifications for a new product), and the response could be a verbal utterance,
a button press, or virtually any other overt reaction that can be noted, and whose speed
can be measured.

A general assumption underlying the use of reaction time is that it is an indicator of
the time required to complete given mental operations, thereby making it a window
through which the otherwise obscure workings of the mind can be examined. That is,
although cognitive processes and the conceptual structures on which they operate may
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not be open to direct observation, reaction time can serve as an indirect measure of the
cognitive functioning involved, providing answers to such questions as how readily a
given stimulus can be comprehended, how quickly particular types of information can
be processed or accessed, and how easily computations can be made and problems solved.

Reaction time data can be used to test simple hypotheses regarding the relative speed
of processing of information across different groups of participants, stimulus materials,
and situations (e.g., do persons with certain characteristics or experiences process certain
kinds of information more quickly than others?). Alternatively, it can be used to perform
more elaborate tests of the quantitative and qualitative predictions derived from complex
process models (see e.g., Townsend, 2003).

Are such measures useful in terms of understanding the nature of entrepreneurial cog-
nition? We believe that they are. For example, reaction time measures could be used to
determine whether entrepreneurs prefer heuristic to systematic processing (Issue #1
above). Heuristic processing is generally faster, so one would predict shorter reaction
times to various stimuli (e.g., business case scenarios) among entrepreneurs than others.
Similarly, if entrepreneurs possess more fully developed knowledge structures in certain
domains, they would be expected to respond more quickly than other persons to stimuli
relating to these domains (Issue #2 above), and perhaps to reach decisions concerning
them more rapidly (Issue #4). In short, reaction time measures—which have proven to
be a very powerful tool in investigating basic questions about cognition—may also prove
useful to entrepreneurial cognition researchers, and for much the same reason: such mea-
sures provide a quantifiable means for investigating cognitive processes that cannot be
directly observed.

Additional ubiquitous dependent measures used in cognitive science research are the
number and pattern of correct responses and errors made while performing a given task.
Just as shorter reaction times may be taken as indicators of better execution of particu-
lar cognitive processes, few errors and many correct responses can serve as indicators of
proficiency. Similarly, just as differential reaction times across groups of individuals and
kinds of materials may be taken as indicators of differences in abilities or in the ease of
processing particular types of information, so too, can differential patterns of errors and
correct responses. In short, these measures may be useful in the context of investigating
Issues #1 and #2 described earlier in this article (entrepreneur’s preferences for heuristic
versus systematic thinking, and whether their knowledge structures differ from those of
other persons).

We should hasten to note that what constitutes a correct response or an error is spe-
cific to the task and materials under consideration. Similarly, a huge number of more spe-
cific dependent measures used by cognitive scientists are best understood within the
context of the tasks from which they are derived. Consequently our attention now shifts
from broad, general measures, such as reaction time and the overall pattern of correct
responses and errors, to sets of specialized procedures and their respective dependent
measures.

Procedures for Examining Conceptual Structures
The field of cognitive science has long been interested in the nature and structure of

people’s existing knowledge and the processes by which that knowledge is acquired,
organized, and accessed. As noted earlier in this article, this topic has also been of con-
siderable interest to the field of entrepreneurial cognition where, for instance, Mitchell
and his colleagues (Mitchell et al., 2002) have measured the arrangements, willingness,
and commitment cognitions of entrepreneurs and compared these with the correspond-
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ing cognitions of nonentrepreneurs. In cognitive science, many different procedures have
been developed to investigate the nature and structure of knowledge possessed by indi-
viduals, and several of these may be applicable to examining the conceptual functioning
of entrepreneurs. These include relatively simple tasks such as naming, in which partic-
ipants are asked to name a presented word or picture, lexical decision, in which they are
asked to determine whether or not a presented string of letters constitute a word, classi-
fication or categorization, in which they assign stimuli to various groupings or categories,
and verification, in which they must judge the validity of a statement (e.g., robins are
birds) or determine whether a stimulus meets a specified criterion (e.g., whether a pic-
tured item is an instance of some particular category).

Additional types of tasks include listing procedures, in which participants generate
lists of exemplars in response to category labels (e.g., instances of the category “fruit”)
or lists of properties they believe to be true of particular entities (e.g., characteristic prop-
erties that “birds” have in common), and rating procedures in which they assess indi-
vidually presented items along particular dimensions (e.g., the extent to which specific
exemplars are typical of a given category) or compare pairs of items (e.g., the similarity
between exemplars).

These tasks are the “tools of the trade” for cognitive scientists interested in examin-
ing the structure of individuals’ existing knowledge and the processes through which such
knowledge is acquired, organized, and accessed. They are relatively easy to administer,
sometimes even allowing for group testing, and each in its own way yields an important
piece of the cognitive puzzle. For example, a simple listing task in which people are asked
to list as many examples of a category as they can think of in a fixed period of time can
be used to reveal striking consistency in the dominant items for that category and thereby
point to the most accessible items (see e.g., Battig & Montague, 1969, as a classic
example). Highly accessible items can be expected to influence performance in a range
of other tasks, such as the way in which people use their imagination (see e.g., Ward et
al., 2002). In addition, because listing responses appear to be influenced by previous expe-
rience with instances of a given concept (see e.g., Vallee-Tourangeau et al., 1998), listing
data can serve as indicator of those experiential differences, and may well reveal impor-
tant differences between entrepreneurs and nonentrepreneurs in terms of the knowledge
they have stored in memory.

As another example, classic and recent findings from simple classification tasks have
revealed differences in conceptual organization related to development (e.g., shifting
from thematic groupings, such as dog and bone to taxonomic ones, such as dog and cat’
(Smiley & Brown, 1979) and domain expertise (e.g., novices grouping physics problems
by surface features, such as use of an inclined plane, and experts grouping by principles,
such as conservation of momentum, Chi, Feltovich, & Glaser, 1981).

In sum, several measures for assessing or mapping the knowledge possessed by indi-
viduals and, more important, how such knowledge is organized, have been developed by
cognitive scientists. These methods are directly relevant to Issue #2 (whether the knowl-
edge structures of entrepreneurs differ from those of other persons). For instance, research
could examine the richness of entrepreneurs’ domain knowledge by determining their use
of principles versus surface features in classifying problems from their field of endeavor.
Similarly, we can envision research in which such methods are used to draw a closer bead
on what types of experience are most useful to entrepreneurs at different points in the
entrepreneurial process, and whether different ways of organizing existing knowledge
increase or decrease entrepreneurs’ susceptibility to various cognitive errors. For instance,
consider the planning fallacy—the tendency to assume that we can complete more work
in a given period of time than we actually can (e.g., Buehler, Griffin, & MacDonald,
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1997). It seems possible that if knowledge based on past experience is organized in terms
of two categories—“failures to complete projects on time” and “successes in completing
projects on time,” entrepreneurs possessing such categories might find it easier to retrieve
information about past failures, and so be less susceptible to the planning fallacy. 
This, and many other intriguing questions can be examined through the use of measures
relating to the knowledge possessed by entrepreneurs and how it is organized or 
structured.

Insights into these question may also shed important light on Issue #5—the question
of whether entrepreneurs, because they possess richer and more fully interconnected
knowledge structures in certain domains, are better at perceiving useful patterns in seem-
ingly unrelated changes in technology, market, and demographic factors (better, in a
sense, at “connecting the dots”). Methods developed by cognitive science may be useful
in exploring this possibility, perhaps by applying them to both new and repeat (habitual)
entrepreneurs. Differences between these groups might well be very informative.

Priming: Another Technique for Revealing the Nature 
of Knowledge Structures

As we noted earlier, reaction time to an individual stimulus in isolation can be infor-
mative. However, reaction time to a stimulus in the context of additional items can be
even more so, and provides another valuable tool (aside from naming, listing, and veri-
fication tasks) for understanding individuals’ knowledge structures. This principle is illus-
trated by the technique of priming. In a priming task, two stimuli are presented in
succession, with the first being referred to as the prime and the second as the target.
Priming is said to occur when exposure to the prime results in some measurable change
in the participant’s response to the target. For example, in a task that requires individu-
als to indicate whether a string of letters is a word (a lexical decision task), participants
might have shorter reaction times to the target word NURSE when it has been preceded
by the related prime DOCTOR than when it is preceded by an unrelated word, such as
BASKET. Such a result would be referred to as semantic priming because the faster
responding to the word NURSE is, presumably, due the fact that DOCTOR and NURSE
are related to one another in terms of meaning. As a result, the word DOCTOR primes
reactions to the word NURSE (e.g., speeds responses to it).

Priming phenomena are informative because they can reveal the existence of rela-
tionships between the prime and the target, as well as the nature of this relationship. This,
in turn, helps us to “map” the nature of underlying knowledge structures. Primes and
targets can be related to one another semantically (in terms of meaning; e.g., DOCTOR
NURSE), associatively (in terms of being associatively linked in memory; e.g., LOCK,
KEY), orthographically (in terms of spelling; e.g., POUR, TOUR), and phonologically
(in terms of how they sound; PHIAL, FILE; see e.g., Neely, 2003). To the extent that
such prime-target relations affect responding, it can be concluded that the property in
question is important in the processing or representation of task information for the indi-
vidual or group being tested. For example, the fact that responses to the word NURSE
are faster following exposure to the word DOCTOR than following exposure to the word
BASKET suggests that some type of conceptual, meaning-based connection exists
between DOCTOR and NURSE whereby access to the former facilitates access to the
latter. Because DOCTOR and NURSE are neither orthographically nor phonologically
similar, the facilitation could not be attributed to those factors, and would instead indi-
cate a semantic link between these words. In this way, priming effects can be used to
reveal the nature of knowledge structures—how, in essence, various kinds of informa-
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tion are related or interconnected in our cognitive systems. For instance, priming tech-
niques could be used to determine whether entrepreneurs differ from other persons in
terms of key concepts such as “opportunity,” “risk,” and even “effort.” With respect to
effort, for example, this concept may be more closely linked semantically to such con-
cepts as “success” and “personal satisfaction” than is true for nonentreperneurs, thus
helping to explain why entrepreneurs are willing to work 100 hours or more each week.
Similarly, entrepreneurs—and especially repeat entrepreneurs—may have stronger links
between the concept of “opportunity” and such additional concepts as “practicality” or
“marketability” than other persons. These and many other intriguing hypotheses can be
investigated through appropriate adaptations of priming techniques, and the results of
such research might provide useful “maps” of entrepreneurs’ knowledge structures,
including the way in which they organize knowledge about specific domains (e.g., par-
ticular industries, markets, and so forth). In other words, priming techniques could
provide a valuable tool for mapping the knowledge structures of entrepreneurs (Issue #2
above), how they make decisions (Issue #4), and their ability to recognize complex pat-
terns of change in the external world (Issue #5).

Memory Measures
Information we have acquired through life experiences is stored in memory—our 

cognitive system (or, really, systems) for storing information. In some situations it may
be of interest to know how much information people can remember following exposure
to it (for instance, what do they remember after hearing a presentation at a business
meeting or after reading a business plan?). Cognitive researchers have developed a variety
of paradigms for measuring such retention of information. Consider, for example, a sit-
uation in which a participant is shown a set of 20 or so individual stimuli, such as 
words or pictures, one at a time with instructions to try to remember the items for a later
memory test. One way to assess the person’s memory for the material would be to admin-
ister a free recall test in which the person would be given some period of time to recall
as many items as he or she could with no restrictions on the order in which the items are
recalled.

In addition to using the total number of items recalled as an overall measure of
memory, free recall data can also be used to examine variations in performance for items
occurring at particular positions on the lists of to-be-remembered items. Such data often
reveal better recall for items at the beginning ( primacy effect) and end (recency effect)
of the lists. An early interpretation of these effects is that the primacy items were being
retrieved from a long-term storage bin, whereas more recently presented items were 
being retrieved from a short-term storage bin. Although this “bin” approach gave way to
interpretations based on how the early versus late items are processed (see e.g., Craik &
Lockhart, 1972), the distinction between a short-term memory or working memory system
(see e.g., Baddeley, 1986), which holds onto information briefly versus a long-term
memory system, which holds onto information for longer periods of time is till very much
alive.

As we noted earlier, however, working memory is far more than a short-term storage
system; it also plays a key role in attention. Specifically, this memory system includes a
mechanism that permits some information to enter into long-term storage while other
information is largely ignored. This suggests that the more efficiently working memory
operates, the better an individual’s ability to focus on important information and to ignore
extraneous information. One measure of the efficiency or performance of working
memory is its capacity. While short-term memory capacity refers to the amount of infor-
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mation people can retain for brief periods of time, working-memory capacity refers to
the ability to use attention to maintain or suppress information—in essence, to pay atten-
tion to what it is important to remember. One measures of working memory capacity is
obtained in the following manner. Individuals read sentences out loud, with each sen-
tence being followed by an unrelated word. After the last sentence-word combination is
read, they try to recall the list of unrelated words. The more they can recall, the higher
their working memory capacity.

Research findings indicate that the higher individuals’ working memory capacity, the
better their performance on complex cognitive tasks such as following directions, under-
standing complex written passages, writing, reasoning, and even writing computer pro-
grams (Engle, 2002). In other words, the ability to focus one’s attention on what’s
important is related to an important aspect of human intelligence—the abilities to think
and reason (known as fluid intelligence).

Evidence that working memory capacity is closely related to being able to focus atten-
tion is provided by research using a procedure known as the Stroop task. On this task,
individuals read the names of various colors (e.g., red, green) printed in ink that is either
the same color as the word (red ink for the word “red”) or a different color (green ink
for the word “red”). Their task is to name the color of the ink while ignoring the color
names. If the word and ink color are different, many errors occur: people say the word
rather than name the color of the ink. Performance on this task reflects the ability to focus
attention on what’s important—in this case, the color of the ink—while ignoring extra-
neous information (in this case, the color names). Recent studies (e.g., Kane & Engle,
2001) indicate that the higher individuals’ working memory capacity (as measured by
procedures such as the ones described above), the better they do on this task. In sum, this
and related measures provide an avenue for investigating Issue #3, which relates to entre-
preneurs’ capacity to focus their attention on relevant information, and this, in turn, relates
to Issue #2 (entrepreneurs’ knowledge structures) and Issue #4, their decision-making
abilities. Presumably, the more effectively entrepreneurs can focus their attention on per-
tinent information, the more readily can such information enter into memory, and the
better, ultimately, will be their decisions.

The data from free recall tasks can also be examined for a tendency to organize the
information according to particular principles. For example, if the lists contain several
items from the same category, do participants tend to recall those items together? Such
a tendency would reveal a sensitivity to that categorical information on the part of the
participant, and there may be theoretical grounds for expecting entrepreneurs to be more
sensitive to different types of organizing principles than other persons. For instance, to
the extent entrepreneurs actively search for opportunities, they may tend to organize infor-
mation to which they are exposed according to the extent to which it suggests such factors
as unmet needs in the marketplace, the possibility of new products or services, limited
current competition, and so on. In other words, data concerning what types of informa-
tion entrepreneurs remember best may provide important insights into the way in which
information is structured in their cognitive systems (Issue #2 above). This, in turn, can
contribute to our understanding of entrepreneurial cognition.

An alternative procedure for testing memory is a recognition task in which the items
from the original list are shown again along with new items that were not part of the orig-
inal list. Participants in such research are asked to identify whether the items are old ones
from the original lists (items they have seen before), or new ones. Scoring could make
use of the principles of signal detection theory, in which correctly saying “old” to the
original items is considered a hit (a correct identification of a stimulus), while saying
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“old” to a new item is a false alarm. Similarly, saying “new” to an original item is a miss,
and saying “new” to a new item is a correct rejection. In addition to revealing overall
differences in memory performance, such procedures might also be used to reveal dif-
ferent propensities toward certain types of responding (e.g., a bias to interpret new infor-
mation as familiar or vice versa). Perhaps successful entrepreneurs are less likely to fall
prey to such memory errors than unsuccessful ones—a hypothesis that can be readily
investigated in future research using these methods, and which is related to Issue #4 above
(decision making by entrepreneurs).

Other Aspects of Memory. The focus in this section has been on deliberate access to
material presented in an experimental session, but memory research is much broader and
includes distinctions that may be relevant to understanding the mind of the entrepreneur.
It is possible to assess declarative knowledge (factual information) and procedural knowl-
edge (knowledge of how to do things) acquired outside the laboratory. It is also possible
to assess prospective memory, or remembering to do the things one intends to do in the
future, in addition to retrospective memory for previously encountered events, such as
items that appeared on a list in a memory experiment.

An additional distinction that may be of relevance is that between explicit memory
of the type we have been considering so far and implicit memory, which does not require
deliberate attempts to retrieve information. Implicit memory can be observed with a
variety of indirect memory measures, such as stem completion, in which participants add
ending letters to beginning letter strings to form words (e.g., completing the stem cha_
with “nge” to form change), fragment completion, in which participants add letters to
word fragments to complete words (e.g., adding the needed letters to transform e_e_a_t
to elephant), and category exemplar generation in which individuals quickly list members
of specified categories. Here again the topic of priming is relevant, because performance
in these indirect tasks is influenced by prior exposure to particular items. For example,
seeing “elephant” on a list of words in a preliminary task would increase the likelihood
of successfully completing the example fragment noted above and of listing elephant as
a member of the animal category in a subsequent task.

Sternberg (forthcoming) suggests that entrepreneurs may be higher than other persons
in what he terms successful intelligence. Such intelligence consists of cognitive intelli-
gence, creative intelligence, and practical intelligence. Two of these—creative and prac-
tical intelligence—involve tacit knowledge, information stored in implicit memory. Thus,
the distinction between implicit and explicit memory established by basic research in
cognitive science is directly relevant to entrepreneurship in this respect, and relates to
Issue #2 above—the nature of entrepreneurs’ knowledge structures.

Decision-Making and Reasoning
In addition to their attempts to come to grips with how people comprehend, store,

organize, and retrieve information, cognitive scientists have also focused considerable
attention on how people use their stored knowledge for making decisions and in reason-
ing about situations. We will highlight a few examples of this type of research that seem
especially pertinent to understanding entrepreneurial cognition.

In decision-making or choice tasks, participants are typically presented with sets of
alternatives from which they are to choose the most preferred course of action, such as
which car to buy, which apartment to rent, or which gamble to opt for. The alternatives
can vary along specified dimensions in such a way that conflict (in choosing between

Winter, 2004 565



them) is created by making all alternatives relatively attractive on some dimensions and
unattractive on other dimensions. For instance, apartment A might be close to campus
and relatively large, but expensive and in poor condition, whereas B might be distant and
small, but cheaper and in better condition. Moreover, these paradigms can be varied to
produce relatively simple or relatively complex decisions by manipulating the number of
alternatives that must be considered and the number of dimensions along which those
alternatives vary.

By noting what type of information participants seek about the alternatives, the order
in which they seek that information, and their ultimate choice, decision-making para-
digms can be used to draw conclusions about the extent to which people use particular
types of strategies. For instance, do they assign utilities to each level of a given dimen-
sion (e.g., large is assigned a higher utility than small), weight the dimensions by their
relative importance (e.g., proximity to campus is assigned more weight than cost), sum
the resulting information across dimensions for each alternative, and choose the alterna-
tive with the highest result, as suggested by multi-attribute utility theory? Or, do they sat-
isfice, considering alternatives one at a time until one that meets a minimal level of
acceptability is found? Alternatively, do they engage in elimination by aspects, consid-
ering each dimension in turn, eliminating any alternatives that do not reach a minimum
level on the dimension until only one option remains? Considerable research suggests
that the answer to these questions depends on the complexity of the decision situation.
With many alternatives and dimensions, people seem to simplify and drop alternatives
through procedures such as elimination by aspects and then use more compensatory, addi-
tive type strategies to choose among the remaining smaller set (see e.g., Payne &
Bettman, 2003, for a review). Given the complexities of decisions that confront entre-
preneurs, it would be of interest to assess the extent to which they adopt these simplify-
ing decision-making strategies—and the effects of such tactics on the quality of their
decisions. Such research would employ the tasks and methods outlined above, and would
be directly related to Issue #4 (the question of whether entrepreneurs reason or make
decisions differently than other persons).

Generative Tasks: The Cognitive Bases of Creativity
A small but growing literature in cognitive science has begun to focus on the gener-

ative aspects of cognition—aspects of cognition by which individuals move beyond 
their existing knowledge to produce novel creations. Such work has clear relevance for
understanding entrepreneurial cognition. Procedures that have been used to study this
topic include having people engage in fairly typical creative activities, such as writing
or telling stories, constructing collages, and making drawings (e.g., Amabile, 1979;
Amabile, Hennessey, & Grossman, 1986; Niu & Sternberg, 2001; Pavlik, 2002), as well
as having them engage in creative generation tasks to develop ideas for a variety of 
novel products, including businesses, ads for fictional products, designs for mechanical
devices, and imaginary animals, fruit, tools, and toys (e.g., Goel & Pirolli, 1992; Jansson
& Smith, 1991; Mumford et al., 2002; Smith, Ward, & Schumacher, 1993; Ward, 1994;
Ward et al., 2002). Products from these types of generative tasks can be examined 
for their originality or practicality, for links to their creators’ existing knowledge struc-
tures, or to answering more detailed questions about situational, group or individual 
differences in creative functioning. Since the generation of new ideas is often considered
to be an important aspect of the entrepreneurial process (e.g., Ward, forthcoming), such
research, and the methods it has developed, may be directly relevant to the field of 
entrepreneurship.
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Creative generation procedures have been used successfully with a wide range of
populations, including young children (e.g., Cacciari, Levorata, & Cicogna, 1997), gifted
adolescents (e.g., Ward, Saunders, & Dodds, 1999), college students (e.g., Ward, 1994),
and architects and design engineers (e.g., Goel & Pirolli, 1992; Jansson & Smith, 1991),
indicating that they are broadly applicable and could readily be used to answer questions
about the generative thinking of entrepreneurs. In addition, creative generation studies
have begun to identify and provide answers to key questions about creative functioning,
which may be directly relevant to understanding entrepreneurial cognition. These include
questions about how the structure of people’s concepts influences their new ideas and
product designs (Issue #2), how strategies of accessing that information affect perfor-
mance, how exposure to examples of existing ideas (or products) can constrain original-
ity, and how beliefs and cultural factors influence performance.

For example, one of the most striking findings of such research, and one with impor-
tant implications for entrepreneurial cognition, is that exposure to examples of previous
ideas or work can greatly restrict creative thought. Even when participants are told to
avoid copying the examples to which they are exposed, properties of those examples tend
to be incorporated into their designs, and this holds true for professional designers as well
as for college students (Jansson & Smith, 1991; Marsh, Landau, & Hicks, 1996; Marsh,
Ward, & Landau, 1999; Smith, Ward, & Schumacher, 1993). Similar studies with entre-
preneurs could assess their tendency to either incorporate recently encountered informa-
tion into the novel ideas they develop or reject it. These findings are related to Issue #1,
the question of whether entrepreneurs tend to prefer heuristic to analytic thinking. If prior
examples stimulate heuristic thinking (e.g., a tendency to incorporate features of exist-
ing products into new ones), they may prevent entrepreneurs from engaging in the ana-
lytic thought that may often be necessary for creative cognition.

In addition, research with college samples reveals that accessing information at more
abstract, principled levels leads to greater originality in forming new ideas (e.g., Ward et
al., 2002), and such studies could be adapted to investigating Issue #2 and the questions
of whether entrepreneurs possess richer knowledge structures and use them more effec-
tively. Related studies, in which the originality of students’ ideas has been increased by
a simple instructional manipulation to consider abstract principles (Ward, Patterson, &
Sifonis, forthcoming), could also be adapted to determine whether or not the kind of
entrepreneurial cognition that underlies the development of new ideas can be similarly
enhanced. In addition to serving a research purpose, such studies could have far reach-
ing practical implications. For instance, the cognitive science studies provide a hint that
encouraging people to use principle-based knowledge to develop more abstract business
ideas (e.g., “supplier of entertainment”) might lead to greater long-run success than
accessing more specific ideas (e.g., “DVD rentals”) which are more susceptible to the
vagaries of technological development. Other cognitive science studies point to the
importance of conceptual combination as a source of new ideas (e.g., Estes & Ward, 2002;
Wilkenfeld & Ward, 2001) and to analogy and a range of other generative processes that
could be adapted for basic and applied research in entrepreneurial cognition (e.g., Ward,
Smith, & Vaid, 1997).

Behavioral and Neuropsychological Measures
Thus far, we have concentrated mostly on “indirect” measures of cognition, in which

task performance is used to draw conclusions about the nature of underlying cognitive
representations and the mental processes that manipulate them. It should be noted that
cognitive scientists also use measures, which, if not more direct, nevertheless provide
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more tangible data. These include recordings of eye direction and eye movements during
task performance to provide a concrete indicator of where a participant is directing atten-
tion, and a growing number of procedures for assessing brain functioning. One measure
of brain activity is electroencephalography (EEG) or the recording of the electrical activ-
ity of the brain by way of electrodes placed on the scalp. An alternative is functional
magnetic resonance imaging (FMRI) through which an image of the brain is produced
while the participant performs a task in an MRI machine, which passes a magnetic 
field through the brain. Resultant changes in oxygen atoms provide evidence of relatively
more or less activity in certain areas because more active areas draw more oxygenated
blood. Positron emission tomography (PET) also reveals brain activity, but by way of
glucose consumption as evidenced through the rate of metabolizing a radioactive form
of glucose.

Together, these methods have revealed much about cognitive processes. For instance,
they suggest that emotional information (e.g., the tone of another person’s voice or facial
expressions) is processed primarily in the right rather than the left cerebral hemisphere
(e.g., Heller, Nitschke, & Miller, 1998). In addition, there appear to be important differ-
ences between the left and right hemispheres of the brain with respect to two key aspects
of emotion: valence—the extent to which an emotion is pleasant or unpleasant, and
arousal—its intensity. Activation of the left hemisphere is associated with approach,
response to reward, and positive affect (i.e., feelings), while activation of the right hemi-
sphere is associated with avoidance, withdrawal from aversive stimuli, and negative affect
(Heller, Nittschke, & Miller, 1998). Further, anterior (frontal) regions of the hemispheres
are associated primarily with the valence (pleasant/unpleasant) dimension, while poste-
rior regions are associated primarily with arousal (intensity). These findings have impor-
tant implications for understanding the neural basis of various psychological disorders,
and could also be relevant to efforts to understand the nature of entrepreneurial cogni-
tion. For instance, research could be conducted in which entrepreneurs and other persons
are asked to read descriptions of opportunities or other business situations. Presumably,
the entrepreneurs (and perhaps especially entrepreneurs who are highly experienced) will
show greater activity in their left cerebral hemispheres (indicative of positive reactions)
than other persons in response to opportunities that have been rated as excellent by panels
of experts; further, they may also show signs of more intense reactions to excellent oppor-
tunities for new ventures than to poor ones. Such research would be relevant to Issue #5
(recognition of complex patterns). Additional research could examine activation of other
regions of the brain in order to assess predictions relating to Issue #2 (differences in
knowledge structures between entrepreneurs and others). Due to their specialized nature,
studies using these approaches will almost certainly require collaboration between entre-
preneurship researchers and researchers in neuroscience who are expert in their use and
interpretation.

How the Methods of Cognitive Science Can Broaden the Scope 
of Entrepreneurial Cognition

We began this article with the suggestion that progress in any field is often closely
linked to the research tools it has at its disposal. We believe that this may well be the
case for entrepreneurial cognition. Thus, to the extent researchers in this field adapt the
measures and methods developed in cognitive science, they may broaden the range of
issues they address.
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Perhaps a few concrete examples of how this tool-generated expansion might trans-
late into ongoing research will prove helpful. First, consider the question of why people
decide to become entrepreneurs in the first place, which is closely related to the issue of
entrepreneurial intentions (e.g., Krueger, 2000, 2003). In the past, attention was often
focused on one cognitive factor—perceptions of risk (e.g., Busenitz & Barney, 1997;
Stewart & Roth, 2001). However, through the use of the methods and measures described
in this article, researchers may seek to determine whether other aspects of cognition such
as concepts and information retained in memory also play a role. For instance, persons
who decide to become entrepreneurs might have more positive associations with this role
than others (i.e., it may be semantically linked to many other positively tinged concepts
or roles) and may have richer knowledge structures concerning the role of entrepreneur
and the activities it involves. Similarly, they may have different concepts of success and
failure than other persons, and may be better able to focus their attention on pertinent
information. The measures described earlier in this article provide useful tools for inves-
tigating such possibilities.

Next, consider opportunity recognition. Here, excellent research has been conducted
from the cognitive perspective (e.g., Gaglio, 2002; Gaglio & Katz, 2001) and this work
points to the possible role of alertness schemas and counterfactual thinking in opportu-
nity recognition. In addition, however, opportunity recognition may be closely related to
the overall knowledge structures of entrepreneurs. As noted earlier, recognizing oppor-
tunities may involve perceiving connections between seemingly unrelated changes in
technological, economic, political, and social factors—a kind of pattern recognition. In
order to perceive such links, individuals must possess knowledge structures that permit
them to do so (Baron, 2003). In addition, they must access that knowledge in ways that
lead to original and practical business ideas. Priming and other research methods for
mapping such structures, and creative generation studies that examine the use of those
structures, may yield evidence on these and related possibilities. For instance, such tools
can be used to compare the knowledge structures of repeat entrepreneurs and one-time
entrepreneurs or nonentrepreneurs. Observed differences might well be informative con-
cerning the cognitive bases of opportunity recognition.

Finally, consider the question of why some entrepreneurs are more successful than
others. Many factors certainly play a role, but from a cognitive perspective, such pro-
cesses as accurate retention and processing of information, accurate decision making, 
an ability to switch back and forth between heuristic and systematic processing as the
need arises, and perhaps even rapid processing (as indexed by reaction time) may all play
a role. Again, the tools described in this article provide the means for investigating such
questions.

In sum, we believe that the methods and measures of cognitive science may prove
highly useful to researchers in the field of entrepreneurial cognition. Such tools can assist
researchers in answering the important questions they have already posed (e.g., Krueger,
2003; Mitchell et al., 2002), and may also suggest new ones that could not readily be
addressed in the absence of these techniques. In this way they may help us to gain new
insights into the minds of entrepreneurs—insights that might otherwise remain beyond
our reach. There is no guarantee that such efforts will succeed—there are never any guar-
antees in scientific research. But we believe that making the attempt is well worthwhile.
In the words of Mother Teresa (1991), whose compassionate work as a missionary has
been an inspiration to millions of persons: “God does not require us to succeed; he only
requires that we try.”
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