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This empirical study advances entrepreneurial cognition research by examining
whetber entrepreneurs possess a bigh nonlinear (e.g., intuitive, creative, emotional)
thinking style, as some studies and a common stereotype of entrepreneurs would
suggest, or whether they possess a more versatile balance in both nonlinear and linear
(e.g., analytic, rational, logical) thinking styles. As predicted, 39 entrepreneurs dem-
onstrated greater balance in linear and nonlinear thinking styles than their profes-
sional actor (n=33), accountant (n=31), and [frontline manager (n=77)
counterparts, though they did not significantly differ in thinking style balance from
senior executives (n =39). Unexpectedly, educational background was associated
with thinking style balance, suggesting that years of formal education may contribute
to one’s versatility in utilizing both linear and nonlinear thinking styles. For the
entrepreneur sample, linear and nonlinear thinking styles balance predicted years in
current business afier controlling for industry, number of employees, and demo-
grapbic variables. Implications for future entrepreneurial cognition research and
entrepreneurship education are discussed.
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A

Introduction

Entrepreneurial intent and subsequent
activity are increasingly recognized as
vital to economic viability and growth,
and particularly worthy of considerable
support and resource investment in edu-
cation and economic policy (Aquino
2005; Floyd and McManus 2005; Garcia
2005). This widespread recognition is
especially keen as organizations and
governments struggle to survive a
serious global economic crisis (Bosma
et al. 2009; Lohr 2008). Successful entre-
preneurship is based on the prudent use
of multiple information sources, both
formal and informal, providing new
knowledge and information about poten-
tial venture opportunities, and about the
appropriate utilization of knowledge
gained from prior leaming and work
experience (Fiet 2002). Effective problem
solving and decision-making in our
increasingly uncertain and global busi-
ness environment call for entrepreneurs
who are not limited to traditional infor-
mation sources and linear thinking pat-
terns of rationality, logic, systematic
analysis, reason, and cause-effect pre-
dictability (Siggelkow and Rivkin 2005),
but also employ creative and lateral
thinking, intuition, conscious emotional
assessments, integrative and synergistic
thinking, imagination, and insight (Csik-
szentmihalyi 1996; Damasio 1994; De
Bono 1992; Maani and Maharaj 2004;
Sadler-Smith and Shefy 2004). As a
complement to linear thinking, these
nonlinear cognition patterns for coping
with the nonlinear dynamical nature of
today’s global business environment
have been referred to as nonlinear think-
ing (Horgan 1989; Losada and Heaphy
2004; Sadler-Smith and Shefy 2004;
Vance, Zell, and Groves 2008).

Thinking style has been described as
one’s preferred pattern for using mental
abilities in addressing daily demands and
activities, including perceiving and
solving problems and challenges. Par-

tially developed through socialization and
often operating unconsciously, an indi-
vidual’s thinking style also may con-
sciously vary depending on perceived
expedience and demands of a given situ-
ation (Dane and Pratt 2007; Sternberg
1994, 1997). In their recognition of viable
new venture opportunities, successful
entrepreneurs are commonly portrayed
as relying heavily upon nonlinear think-
ing modes such as intuition, feelings and
emotion, creativity, imagination, and
optimism, all of which support risk-taking
and perseverance in the face of obstacles
and disappointments (Aquino 2005; Bird
and Baron 2005; Blume and Covin 2005;
Gartner 2005; Markman, Baron, and
Balkin 2005; Runco 2004; Simon, Hough-
ton, and Aquino 2000). In short, both
popular business press and empirical
research appear to offer some support for
the notion that successful entrepreneurs
possess a predominant nonlinear think-
ing and decision-making style compared
with other successful professionals. For
example, empirical studies by Allinson,
Chell, and Hayes (2000), Blume and
Covin (2005), and Corbett (2002) found
that successful entrepreneurs demon-
strate a greater intuitive thinking style
though managers prefer an analytical or
linear approach to information process-
ing and decision-making. Similarly,
Cardon et al. (2005) concluded that cog-
nized emotion is a primary source of
entrepreneur persistence and persever-
ance, problem solving, and absorption of
market data toward successful decision-
making. The incredibly fast pace of
market change wedded with the volumes
of data, environmental information, and
other inputs, all calling for immediate
new venture decision-making, tend to
reinforce the perception that successful
entrepreneurship requires a high degree
of nonlinear cognition rather than the
more plodding systematic and rational
linear approach.

The discussion above suggests that
entrepreneurs may possess a predomi-
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nant nonlinear thinking style as opposed
to a more linear style that emphasizes
logic, analytics, and verifiable data.
However, some studies support the claim
that successful entrepreneurs may also
rely upon data-driven and highly techni-
cal skills that require analytical,
evidence-based, and systematic linear
thinking and decision-making (e.g., Fiet
2002; Madsen, Neergaard, and Ulhoi
2003). In fact, our preliminary research
(Groves et al. 2008), which compared the
thinking style of entrepreneurs with that
of professional groups commonly per-
ceived as extreme on the linear and non-
linear continuum (accountants and
professional actors, respectively), sug-
gested that successful entrepreneurs may
employ both dimensions. However,
these findings lacked a useful perspec-
tive by not also comparing entrepreneur-
ial thinking style with other “less
extreme” groups, such as general man-
agers, who have more common business
professional responsibilities and have
been more frequent sources of compari-
son with entrepreneurs in past studies
(e.g., Baron 1998; Cunningham etal.
2002; Malach-Pines et al. 2002; Stewart
and Roth 2001; Tan 2001).

The primary purpose of this study was
to empirically examine the relationship
between entrepreneurship and thinking
style by comparing the thinking and
decision-making styles of very diverse
professional groups. Specifically, we
sought to determine whether entrepre-
neurs possess a predominant nonlinear
thinking style, as some studies and a
popular stereotype of entrepreneurs
would suggest, or whether a versatile
and balanced linear and nonlinear think-
ing style is more characteristic of entre-
preneurs compared with professional
actors, accountants, frontline managers,
and senior executives. Although previ-
ous research has examined demographic
variables such as gender and academic
major for the purpose of cross-validating
the linear and nonlinear thinking style

construct and measure (see Vance et al.
2007), the focus on the present study
was only on gaining a clearer general
picture of entrepreneurial cognition.
This paper will first review current
research on the alternating presence of
both linear and nonlinear thinking styles
that facilitate entrepreneurial cognition.
Next, we examine the thinking style pro-
files of a sample of entrepreneurs and
compare them with those of other pro-
fessionals that generally are known to
possess predominantly linear (accoun-
tants), predominantly nonlinear (actors),
and moderately linear (frontline manag-
ers and executives) thinking style pro-
files. On the basis of self-reported

- thinking styles vis-a-vis the linear and

nonlinear thinking style profile (Vance
etal. 2007), we compare the thinking
styles of each professional group using
analysis of variance (ANOVA), mean
comparisons such as Tukey’s honestly
significant difference (HSD) test, and
hierarchical regression analysis tech-
niques. Finally, we discuss important
implications of our findings for future
research and theory development in cog-
nition and entrepreneurship, as well as
for guiding entrepreneurship education
and training programs.

Nonlinear Thinking Style
bes for

Approac
Entrepreneurship

Entrepreneurs operate in the context
of nonlinear dynamical systems that are
highly complex and rapidly changing,
where a host of interdependent and
interrelated parts interact and produce
outcomes that are very difficult to
predict. Such challenging contextual
demands often severely impair the cred-
ibility and feasibility of long-range plan-
ning. As nonlinear systems demand that
very complex decisions are made rapidly
despite an overwhelming supply of infor-
mation and data, some researchers assert
that entrepreneurs frequently employ
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“entrepreneurial logic” or nonlinear
thinking processes such as insight, cre-
ativity, imagination, holistic thinking,
and intuitive judgment based on experi-
ence to help them recognize market
opportunities that are overlooked by
other business professionals and manag-
ers (Blume and Covin 2005; Cunningham
et al. 2002; Michl et al. 2009; Ward 2004).
The following sections will examine
several major components comprising
nonlinear thinking style: intuition, cre-
ativity, insight, and emotions.

Intuition

This primary component of nonlinear
thinking style has been defined as a
general judgment or sense of knowing
based on a subconscious synthesis of a
wide range of currently presented data as
well as information from one’s collective
experience (Dane and Pratt 2007).
Although deemed in the past as inappro-
priate for serious application in profes-
sional organizations, intuition has gained
broad support for its value in managerial
and executive decision-making (Agor
1986; Burke and Miller 1999; Dane and
Pratt 2007; Klein 2004; Sadler-Smith and
Shefy 2004). In its automatic and uncon-
scious appraisal of the interrelated parts
of a nonlinear system providing a simpli-
fied “big picture” pointing to appropriate
conclusions and new directions, intuition
helps to avoid delay and getting lost in
the detailed analysis of a large array of
data (Claxton 2001). Miller and Ireland
(2005) observed that intuitive decisions
involve “novel approaches, changes in
directions, and/or actions that run
counter to prevailing thinking or data”
(p. 21). Some empirical studies have
examined how entrepreneurs tend to
differ from other professionals associ-
ated with intuitive thinking and decision-
making styles. An empirical study by
Allinson, Chell, and Hayes (2000) con-
cluded that entrepreneurs reflected a
more intuitive cognitive style than the
general population of managers, were no

different in cognitive style than senior
managers and executives, and were more
intuitive than middle and lower-level
managers. Along the same vein, empiri-
cal studies by Blume and Covin (2005)
and Corbett (2002) indicated that entre-
preneurs possess a greater intuitive
thinking style, whereas managers prefer
a more systematic, rational, and analyti-
cal approach to processing information
and making decisions.

Creativity

Although highly unpredictable and
seemingly chaotic, nonlinear systems are
characterized by periods of apparently
unintelligible disorder that eventually
emerge into new patterns of order
(Holland 1998). As an appropriate think-
ing style component for addressing non-
linear systems, creativity is characterized
by adroit flexibility and spontaneity
(Runco 2004; Skordoulis 2004), where
individuals in a highly focused state of
thought take new, original perspectives
and recombine interrelated parts of a
system in novel and unconventional
ways leading to effective problem
solving (Csikszentmihalyi 1996; De Bono
1992; Peters 1998). The use of metaphors
also can contribute to flexibility and cre-
ativity by encouraging a departure from
a rut of thought through comparing a
present problem with a seemingly unre-
lated object or system, providing new
outlooks for gaining new insights about
complex systems, and generating innova-
tive, viable solutions (Morgan 1987;
Tsoukas 1991). Reflecting on the central-
ity of creativity for the psyche of entre-
preneurs, Bird (1989) remarked
“ .. entrepreneurs tend to need and
value creative expression” (p. 12).

Insight

This component of nonlinear thinking
style is the result of a conscious and
often frustrating unsuccessful attempt at
the rational analysis of a problem, often
followed by a period of attention else-
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where (Hogarth 2001; Sternberg and
Davidson 1995; Shirley and Langan-Fox
1996). According to some research, this
break away from active analysis and
attempted problem solving provides a
healthy diversion of attention, releasing
the person from a prematurely restrictive
mind frame and erroneous set of
assumptions and permitting a fresh new
perspective and organizing assumptions
upon returning to the problem (Segal
2004). Other studies and anecdotal
accounts propose an incubation period
involved with insight that automatically
follows the fruitless rational problem-
solving effort with an unconscious pro-
cessing of information and data in non-
logical and non-rational ways until a
solution suddenly presents itself
(Dorfman, Shames, and Kihlstrom 1996;
Gibb 2004; Simon, Newell, and Shaw
1979). Whereas intuition is typically
described as using integrated and holistic
thinking on an unconscious basis (e.g.,
Sadler-Smith and Shefy 2004), insight is
reached by initially studying a problem
in a consciously analytic manner, fol-
lowed by an unconscious cognitive
process prior to the eventual sudden
conscious emergence of the “aha!” or
“big picture” of understanding (Nadler
2004).

Emotions

Ample evidence points to feelings and
emotions as having a significant impact
on thinking and decision-making at
unconscious and conscious levels, both
of which being potentially useful to
entrepreneurs as they face complex
systems and obstacles to new venture
success (Damasio 1994; Dane and Pratt
2007; Sadler-Smith and Shefy 2004;
Simon 1987). Emotion, whether con-
scious or subliminal, has been identified
as a primary source of entrepreneurial
perseverance and persistence in success-
ful analysis of external market data and
problem solving (Cardon etal. 2005).
Neurological research indicates that

impaired emotional functioning can lead
to a continual search and analysis of data,
with the inability to reach a decision and
move on in a timely manner due to being
“dissatisfied” with a reasonable level of
uncertainty (Damasio 1994). Our brain’s
limbic system, which plays a major role in
human emotion, may unconsciously
exercise complete control over our
actions before the higher cognitive
centers of the brain are fully aware and
take conscious control (LeDoux 1996).
These emotion-driven cognitive pro-
cesses may scan an otherwise over-
whelming presentation of data and
predispose the focus of attention more
deeply on a more realistic quantity of
data. Finally, recent work on emotional
intelligence and positivity in organiza-
tions suggests that constructive feedback,
data analysis, and other activities in orga-
nizations that promote positive emotions
can lead to confident and measured risk
taking and contagious enthusiasm to
more effectively address an otherwise
daunting business climate that demands
constant adaptation and innovation
(Losada and Heaphy 2004; Zampetakis,
Beldekos, and Moustakis 2009). Zhou
and George (2003) note that existing
empirical studies suggest that the creative
process “. .. may happen simultaneously
and recursively, instead of sequentially
and linearly” (p. 550). In linking creativ-
ity with emotions, they hold that nonlin-
ear dimensions such as emotions play a
major role in the entrepreneurial creative
process. For example, the perception,
appraisal, and utilization of emotions to
facilitate creative thinking may allow
entrepreneurs to (1) better understand
their own and others’ dissatisfaction with
the status quo and funnel this emotional
energy toward improvement opportuni-
ties; (2) effectively manage emotions sur-
rounding ownership issues so they do
not interfere with linear cognitive pro-
cesses; and (3) accurately perceive and
manage their own and others’ frustration
during the idea implementation process.
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The Role of Linear
Thinking Style in
Entrepreneurship

Despite the evident value of nonlinear
thinking styles facilitating entrepreneur-
ial cognition and decision-making,
research also indicates that more linear
patterns of thought can also be beneficial
to entrepreneurs, and even help avoid the
negative consequences linked with
a dependence on nonlinear forms of
thinking. Associated with the emotion
dimension of nonlinear thinking, over-
confidence and unrealistic optimism
facilitating a propensity toward impru-
dent risk taking, lacking adequate ratio-
nal assessment, have been identified as
types of cognitive bias that can lead to
serious negative outcomes of entrepre-
neurial decision-making (Forbes 2005;
Simon, Houghton, and Aquino 2000;
Sitkin and Weingart 1995). McGrath
(1999) proposes that successful entrepre-
neurs adopt a real options reasoning
approach, a decidedly linear thinking
style, in order to offset faulty assessments
of failure and anti-failure bias that may
lead to business decisions with negative
outcomes (McGrath 1999). An overreli-
ance on nonlinear thinking styles at the
expense of analytical reasoning and
factual analysis produces other ineffec-
tual consequences, including representa-
tiveness errors, counterfactual thinking,
self-serving bias, planning fallacy, illusion
of control, self-justification, and an erro-
neous belief in the “law of small numbers”
(Baron 1998; Busenitz and Barney 1997,
Simon, Houghton, and Aquino 2000). In
addition, entrepreneurs’ apparently non-
linear perspicacious market insights and
seemingly clairvoyant opportunity recog-
nition have been explained to actually be
grounded to a significant extent upon
very linear thought involving assessment
of factual knowledge, direct experience,
and careful analysis of market stimuli
(Townsend and Harkins 2005).

Fiet’s (2002) research supports the
finding that linear thinking is a necessary
element of the entrepreneurial process,
and suggests that successful entrepre-
neurs routinely employ analytical, ratio-
nal, and evidence-based thinking to the
opportunity discovery process. Though
entrepreneurs are commonly perceived
as creating successful business ventures
through their ground-breaking and cre-
ative thinking, propensity toward risk-
taking, and extraordinary effort, careful
analysis of successful enterprises indi-
cates that entrepreneurs succeed “. . . not
by bucking the odds, but by selecting an
environment that they view as having an
appropriate set of security arrangements,
which probably includes being in close
proximity to an information channel”
(p. 53). Furthermore, Fiet asserts that,
contrary to popular myths or stereotypes,
entrepreneurs are very attentive to the
types of information cues and environ-
mental signals that have been useful his-
torically and will be mindful of such data
sources in making ongoing corrections to
new venture plans. Clearly, the afore-
mentioned  fine-tuning, data-driven
process that demands sharp environmen-
tal alertness indicates entrepreneurs
indeed benefit from linear forms of cog-
nition. Nevertheless, the linear underpin-
nings of entrepreneurial cognition are
balanced by one’s ability to quickly and
lucidly recall prior relevant experiences
and related “deposits of specific informa-
tion” (p. 58), including work-related and
on-the-job procedures, technology appli-
cations, and specialized education to
enrich the perception of a perceived
opportunity’s prospects. This emphasis
on the immediate recall and synthesis of
relevant experiences and knowledge to
inform the discovery process is consistent
with the nature and utility of intuition in
entrepreneurial thinking (Allinson, Chell,
and Hayes 2000), whereby intuition
facilitates an entrepreneur’s ability to
quickly and subconsciously retrieve pre-
vious experiences and insights that are
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stimulated by a synthesis of key environ-
mental cues and convert them into
opportunity discoveries.

En rship and
Balanced Thinking Style

In contrast to a popular nonlinear ste-
reotype of entrepreneurs as being prima-
rily creative, visionary, and intuitive, the
preceding review suggests that entrepre-
neurs utilize both nonlinear and linear
dimensions in their overall cognitive pro-
cesses, and employ either a linear or a
nonlinear thinking style depending on
situational circumstances and the differ-
ent entrepreneurial and functional needs
within an enterprise. We refer to this
versatility or ability to use either linear or
nonlinear thinking where warranted as
“balanced” thinking style, where greater
balance in linear and nonlinear thinking
would be characterized as having greater
versatility in using either nonlinear or
linear dimensions. The notion of linear
and nonlinear thinking style balance is
supported by complementary areas of
research, including Rowe’s (2001) entre-
preneurial model of “strategic leader-
ship,” which involves a balanced
versatility in wusing managerial (.e.,
linear) and visionary (i.e., nonlinear)
leadership efforts for creating effective
organizations. Linear and nonlinear
thinking style balance is also conceptu-
ally consistent with the creativity
research of Zhou and George (2003),
who argued that multiple cognitive sub-
processes comprising creativity (e.g.,
problem/opportunity identification, data
gathering, idea generation, etc.) must
involve both linear and nonlinear infor-
mation sources and processing methods
of that information.

The notion that successful entrepre-
neurial thinking demands versatility in
linear and nonlinear information pro-
cessing is also complemented by the
entrepreneurial cognition research of
Krueger and colleagues (Brannback and
Carsrud 2009; Carsrud etal. 2009a;

444

Krueger 1993, 2000; Krueger and Brazeal
1994), which establishes a strong case
for how successful entrepreneurs
develop an “opportunity-friendly cogni-
tive infrastructure” that either facilitates
or impedes critical inputs for new
venture opportunities. Krueger argues
that entrepreneurs share mental models,
scripts, and schemas whereby cognitive
processes provide access to both oppor-
tunity schemas (positive) and threat
schemas (negative). Research also sup-
ports the notion that opportunity recog-
nition depends on perceptions that a
situation is both positive in affect and
controllable (Jackson and Dutton 1988),
which is supported through versatility
with linear and nonlinear inputs.
Whereas critical environmental cues
drive which schema is activated first or
activated more strongly (Krueger 2000),
opportunity recognition is ultimately dic-
tated by the impact of such information
and the manner in which it is inter-
preted. The present investigation simi-
larly argues that the complicated
interpretation and analysis of environ-
mental cues and creation of dominant
schemas demands an information pro-
cessing style that employs both linear
(i.e., “This situation is controllable
because I have the specialized expertise
to exploit this opportunity”; high per-
ceived self-efficacy) and nonlinear think-
ing (.e., “This situation is positive
because it feels like the right thing to do
and it does not exploit the community”;
positive emotions).

In order to investigate whether entre-
preneurial cognition is characterized by
linear and nonlinear thinking balance, it
would be informative to compare the
thinking style profiles of successful
entrepreneurs with those of other profes-
sional groups, particularly those with
predominantly linear or nonlinear think-
ing style profiles. Based on our previous
preliminary research and other studies,
and because of the nature of their work
and professional training, we would
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expect professional actors to score, on a
validated measure of linear and nonlin-
ear thinking styles, significantly higher
on the nonlinear thinking style dimen-
sion (Bromage 2000; Moshavi 2001;
Pinard and Allio 2005). Professional
actors’ training and professional practice
involve considerable improvisation,
which has been defined as intuition
guiding action in a spontaneous way
(Crossan and Sorrenti 1997). Improvisa-
tion requires refraining from judging
one’s own and others’ ideas (Weick
1998) and thinking without criteria by
remaining open to different interpreta-
tions of a concept or idea (Izzo 1997).
Nettle’s (2006) empirical study of 191
professional actors portrays this profes-
sional group as significantly different
from the general population, possessing
a cognitive style with a strong emphasis
on empathy, which is described as “the
drive to identify another person’s emo-
tions and thoughts, and to respond to
these with an appropriate emotion”
(Baron-Cohen et al. 2003, p. 316). Con-
sistent with these results is Baron-
Cohen’s  (2002) vocational group
research, which described actors as
having a highly empathizing cognitive
style though engineers and scientists
possessed a highly systematic cognitive
style distinguished by a “drive to analyze
the variables in a system, to derive the
underlying rules that govern a system,
and to construct systems” (p. 248). These
overall findings suggest that experi-
enced, professional actors would be
expected to possess a predominantly
nonlinear thinking style.

H1: Professional actors will score signifi-
cantly bigber than entrepreneurs on
Jrequency of utilizing a nonlinear
thinking style.

Based on previous empirical research,
and also because of their professional
training, we would expect professional
accountants to exhibit a preference for

linear thinking (e.g., Harris 1994; Smith
1999). For example, empirical studies
by Jacoby (1991), Scarbrough (1993),
Vassen, Baker, and Hayes (1993), Schlo-
emer and Schloemer (1997), and Abdol-
mohammadi, Read, and Scarbrough
(2003) demonstrate that as much as
50 percent of practicing accountants
possess a thinking/sensing cognitive
style with a preference for information
drawn from the senses, objective facts,
and an impersonal cause-and-effect
analysis. However, the expected propor-
tion of the U.S. population possessing
this thinking style is in the 2.67-15.45
percent range (Myers and McCaulley
1985). Empirical studies examining
accounting students (e.g., Booth and
Winzar 1993; Fisher and Ott 1996; Geary
and Rooney 1993) are consistent with the
above assertion that accountants strongly
favor a linear decision-making style dis-
tinguished by analytical and logical
thinking and decision-making. There-
fore, based on the above research we
predict that professional accountants
would tend to possess a predominantly
linear thinking style.

H2: Accountanis will score significantly
bigher than entrepreneurs on fre-
quency of utilizing a linear thinking
style.

In addition to assessing the thinking
style differences between entrepreneurs,
actors, and accountants, we also sought
to make meaningful comparisons with
the thinking style profiles of such
common business environment counter-
parts as frontline managers and senior
executives (Carsrud et al. 2009b). Prior
empirical research by Allinson, Chell,
and Hayes (2000) suggests that the think-
ing styles of entrepreneurs and managers
at multiple levels (executive, middle, and
junior-managers) differ in meaningful
and significant ways. In comparing a
sample of 156 entrepreneurs and 564
managers at multiple levels from various

GROVES, VANCE, AND CHOI 445

TR

Sl TR e e s~ ey

T AT T e LT

Reproduced with permission of the'copyright owner. Further reproduction prohibited without permission.



et —————

organizations, they found that the entre-
preneurs were (1) more intuitive in
thinking style than the general popula-
tion of managers; (2) no different in
thinking style from senior executives;
and (3) more intuijtive in thinking style
than middle and junior managers.
Buttner and Gryskiewicz (1993) asserted
that entrepreneurs are more innovative
and creative than managers in large cor-
porations, whereas Kaish and Gilad
(1991) found that entrepreneurs demon-
strate greater general alertness than man-
agers and are less likely to rely on
traditional analytical methods when
appraising opportunities.

Based on prior research by Agor
(1986), Isenberg (1984), and Mintzberg
(1976), Allinson, Chell, and Hayes (2000)
argued and found empirical support for
the notion that intuition increases with
managerial seniority. Mintzberg asserted
that executives must often make deci-
sions when they do not possess all req-
uisite information or data, and that they
frequently rely on “soft” data such as
intuitive hunches to inform decision-
making. As uncertainty and time pres-
sures demand a decisive approach that
precludes lengthy and systematic analy-
sis, top managers increasingly rely on
intuition to guide problem solving.
Senior managers in Isenberg’s study
“. .. frequently by-passed rigorous, ana-
lytical planning altogether, particularly
when faced with difficult, novel, or
extremely entangled problems . . . when-
ever they did use analysis for any period
of time it was always in conjunction with
intuition” (p. 37). Similarly, Agor’s survey
of U.S. managers found that not only did
senior managers use both intujtion and
analysis in decision-making and problem
solving, but also rated intuition as espe-
cially important in highly uncertain situ-
ations in which facts, precedents, and
time are limited.

The theoretical and empirical findings
reviewed above suggest that entrepre-
neurs may indeed demonstrate greater

versatility in linear and nonlinear think-
ing styles than their professional actor,
accountant, and frontline manager coun-
terparts. The aforementioned extant
research also suggests that executives
rely on both linear and nonlinear think-
ing modes in decision-making and
problem solving such that we would not
expect significant differences in thinking
style balance when compared with entre-
preneurs. Thus, we propose the follow-
ing hypotheses:

H3a: Entrepreneurs will demonstrate
greater linear and nonlinear think-
ing style balance compared with pro-
Jessional aciors.

H3b: Entrepreneurs will demonstrate
greater linear and nonlinear think-
ing style balance compared with pro-
fessional accountants.

H3c: Entrepreneurs will demonstrate
greater linear and nonlinear think-
ing style balance compared with
JSrontline managers.

H3d: Entrepreneurs and executives will
not differ significantly in degree of
linear and nonlinear thinking style
balance.

The testing of the aforementioned
hypotheses will advance the field's
understanding of entrepreneurial think-
ing and specifically, the essential inter-
play between linear and nonlinear
information processing in entrepreneur-
ial decision-making. Prior empirical
research on entrepreneurial thinking and
cognitive style has primarily contrasted
entrepreneurs and managers according
to intuitive and analytical styles, respec-
tively, whereas the present study aims to
investigate the critical role of thinking
style balance or versatility as a distin-
guishing characteristic of successful
entrepreneurs by comparison with pro-
fessionals in very diverse fields.
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Method

Sample

Our sample consisted of 219 profes-
sionals comprised of 39 entrepreneurs
(17.8 percent), 33 actors (15.1 percent),
31 accountants (14.2 percent), 39
executives/senior managers (17.8
percent), and 77 supervisors/frontline
managers (35.2 percent). The overall
sample included 135 men (62 percent)
and 84 women (38 percent), and the mean
age was 44.63 years (standard deviation
[S.D.] = 11.25). The ethnic background of
the overall sample was as follows: Cauca-
sian (n =163, 74 percent), Hispanic/
Latin American (n=18, 8 percent),
Asian American (2 =10, 5 percent),
African American (n=7, 3 percent),
Native American (n =4, 2 percent), and
Other Ethnic Background (=17, 8
percent). Regarding formal education, 80
percent (n=176) of respondents had
completed at least an undergraduate
degree. Of these respondents, 70 had
completed an undergraduate degree (BA,
BS), 78 had completed a master’s degree
(MBA, MPA, MA, MS), and 12 had com-
pleted a doctoral degree (PhD, MD, JD).
Table 1 presents demographic statistics
across all professional groups.

Actors. The subsample of 33 actors rep-
resented a successful group of entertain-
ment professionals. The mean age (46.13
years) of the actors was typical of the
profession, whereas the number of years
in the profession (M=12.84) far
exceeded the industry norm. The Screen
Actors Guild (SAG), the main union of
on-screen and on-stage performers in the
United States, reports that the mean age
of its membership is 44 years, whereas
the criteria for eligibility are “3 days of
background employment (non-speaking
role) at SAG union rates, or one principal
role (speaking role)” (SAG, 2008). By
comparison, the 33 actors in the present
study reported the following mean
number of career roles: theatrical/film

GROVES, VANCE, AND CHOI

(28.88), television (25.60), and radio
(10.60).

Accountants. The subsample of 31
accountants also represented a success-
ful group of professionals in terms of
preparation and professional experience.
According to the Institute of Manage-
ment Accountants’ (IMA) annual survey
(Reichardt and Schroeder 2008), the
average IMA member is 46 years of age
and has 19 years of experience in the
field. Overall, 50 percent of IMA
members hold advanced degrees in a
given year. The accountants in the
present study had a mean age of 44.27
years and 20.67 years of experience in
the profession, whereas 51 percent
(n=16) held advanced degrees (45
percent master’s degrees; 6 percent doc-
toral degrees).

Managers. The frontline manager
(n=77) subsample also represented a
group of highly successful professionals.
As described in detail later, those front-
line managers identified as “high poten-
tial” organizational leaders were invited
to the annual conference where the
survey administration took place. As
such, the 100 managerial attendees of
the conference represented a cross-
section of the most successful managers
at the large, international marketing
company. The frontline manager sub-
sample (n =77) had a mean age of 41.99
years and a mean of 12.68 years of
overall management experience.

Executives. Our subsample of execu-
tives (n =39) also represented a group
that would be commonly perceived as
successful in their professional careers.
They were recent alumni (within the last
six years) of a very selective, small
cohort class-size, working professional
executive MBA (EMBA) program (.e.,
largely weekend sessions) of a U.S. west
coast private university. The rather strin-
gent EMBA requirements included sig-
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nificant recent executive level
responsibility, documented evidence of
significant past managerial and leader-
ship accomplishments, and stated expec-
tations by senior representatives from
their sponsoring and employing organi-
zations of strong executive promise in
the future. The average age of students
in the EMBA program is 40 years, with 18
years of work experience and 11 years in
management. Our older and more expe-
rienced subsample of executive alumni
from this program had a mean age of
46.85 years and nearly 21 years of man-
agement experience.

Entrepreneurs. A total of 48 entrepre-
neurs participated in the study by com-
pleting the questionnaire described later.
We sought to identify those individuals
who were bona fide entrepreneurs
engaged in ongoing entrepreneurial
activities. Thus, we screened out those
entrepreneurs who did not meet the fol-
lowing generally accepted criteria of
entrepreneurial activity: three or more
consecutive years of profitability and
development of business innovations
that led to three or more years of busi-
ness growth (e.g., Briidel, Preisendérfer,
and Ziegler 1992; Cooper, Gimeno-
Gascon, and Woo 1994; Goldsby,
Kuratko, and Bishop 2005; Kirchhoff
1994). Of the full sample of 48 entrepre-
neurs, 81 percent (n =39) met both cri-
teria and were retained for the present
study. Across the final entrepreneur
sample (n=39), 100 percent (n=39)
described themselves as a founder or
co-founder of the present company, and
100 percent (n = 39) reported sole own-
ership or co-ownership status in the
present company. The entrepreneurs’
current business had been in operation
for a significant number of years
(M = 14.54, S.D. = 3.36), and represented
the following industries: consulting/
professional services (n =7, 18 percent),
financial services (=7, 18 percent),
computer software (n=6, 15 percent),
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real estate (n = 6, 15 percent), hospitality
(r=5, 13 percent) and a number of
other industries (e.g., biotechnology,
defense, health/fitness, and publishing;
n=28, 21 percent). The mean annual
sales and mean number of employees at
the entrepreneurs’ current business was
$20.0 million and 137.76 (8.D. = 61.46),
respectively.

Procedure
The procedures for recruiting entre-
preneur, actor, accountant, frontline

manager, and executive participants dif-
fered from slightly from each other.
Entrepreneurs and accountants were
recruited for participation through a
local Rotary Club’s monthly chapter
meetings, a private medium-sized south-
western U.S. university’s MBA alumni
board meeting at which all attending
accountants and entrepreneurs were
asked to participate, and email solicita-
tion to members of a large public south-
western U.S. university's entrepreneurial
association. The actors were recruited
through contacts made at the Southern
California office of the SAG and at two
SAG-sponsored meetings. Professional
accountants were recruited through
alumni contacts at large accounting firms
in Southern California and through con-
tacts made through the Southern Califor-
nia Chapter of the Institute of
Management Accountants. The group of
frontline managers was drawn from a
large international U.S. marketing
company. At the company’s annual con-
ference, 110 managerial attendees iden-
tiied by top management as high
potential leaders were asked to voluntar-
ily participate in the study. Of the 93
managers who agreed to participate, 77
self-reported as “entry-level, frontline
manager or supervisor” and were
retained for the present study. The group
of executives was recruited by one of the
co-author who asked 50 former execu-
tive MBA students of a private, West
Coast U.S. university to participate in the
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study. Thirty-nine of these former stu-
dents self-reported as “executive-level,
senior manager” and were retained for
the present study.

All participants were asked to com-
plete a questionnaire consisting of a vali-
dated linear and nonlinear thinking
styles measure (described later) and a
series of demographic and professional
background items. Participants recruited
at professional association meetings
completed the questionnaire on site,
whereas the other participants returned
the questionnaire through regular mail,
email, or fax.

Measure

All participants completed the Linear
and Nonlinear Thinking Style Profile
(LNTSP) (Vance et al. 2007), a 26-item,
four-dimensional, forced-choice self-
report measure of decision-making style.
The selection of a forced-choice instru-
ment was key to the present study’s
objectives given potential social desir-
ability concerns with alternative thinking
or cognitive style measures. The four
LNTSP subscales include external infor-
mation sources (EIS, 8 items) and inner
information sources (1IS, 8 items), which
comprise the eight pairs of alternative
words or phrases, and linear decision-
making (LDM, 5 items) and nonlinear
decision-making (NDM, 5 items), which
comprise the five pairs of alternative
behaviors. Using a Likert-type scale
(3 =very often, 2=moderately often,
1 = occasionally, and 0 = rarely or never),
respondents were asked to allocate
exactly 3 points across each pair of alter-
native statements according to how fre-
quently they perform such behaviors
(LDM and NDM scales). LDM includes
linear items that represent the mental
processing of external sources of infor-
mation, including verifiable facts, analyti-
cal reasoning, and objective factors, for
the purpose of rational decision-making
and subsequent action whereas NDM
reflects the processing of internal

450

sources of information, such as feelings
and intuitive sense, for the purpose of
guiding subjective decision-making and
subsequent action. An example pair of
statements includes, “I primarily rely on
logic when making career decisions” and
“l primarily rely on feelings when
making career decisions.” Also using a
Likert-type scale (3 =very strong influ-
ence on how I behave, 2 = strong influ-
ence on how I behave, 1=moderate
influence on how I behave, and 0 = little
or no influence on how 1 behave),
respondents again were asked to allocate
exactly 3 points across each pair of alter-
native words or phrases (EIS and IIS
scales). EIS reflects external sources of
information, data, and influences that
guide an individual’s decision-making
and behavior whereas IIS represents
inner or internal information sources
such as feelings, sensations, and impres-
sions that influence an individual’s
decision-making and behavior. Example
item pairs include “Feelings” and “Facts,”
“Inner Knowing” and “Logic,” and “Felt
Sense” and “Reason.” The Cronbach’s
alpha reliability estimates for EIS, IIS,
LDM, and NDM were 0.86, 0.84, 0.77,
and 0.74, respectively.

As mentioned before, balance in
linear and nonlinear thinking styles
refers to an even versatility in using
either a linear or nonlinear approach,
depending on the needs of a particular
situation. On the LNTSP instrument, a
high degree of balance would be indi-
cated by an equal or nearly equal per-
ceived frequency of using linear and
nonlinear approaches over the 26 items
of consideration. We cannot conceive of
a thinking style that would be simulta-
neously linear and nonlinear. At a given
moment, one is either using a linear or a
nonlinear approach in thinking and
problem solving. The LNTSP therefore
employed a forced-choice approach to
be consistent with alternative thinking
styles in use: that is when one uses a
linear thinking style exclusively with
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regard to a particular situation or task
(rated in our measure as a “3”), he or she
does not engage in nonlinear thinking
(rated as a “0”). Or, if one occasionally
uses a linear style (rated as a “1”), he or
she would therefore usually use a non-
linear style (rated as a “2”).

Although wvalidation studies (e.g.,
Vance, Groves, and Paik 2004; Vance
et al. 2007) satisfactorily demonstrate the
LNTSP’s psychometric properties, it was
necessary to verify the LNTSP’s factor
structure using confirmatory factor analy-
ses (Arbuckle 2003) before proceeding
with hypothesis testing. Specifically, a
measurement model was created to
assess the construct validity of the four
LNTSP subscales. Postulating that each
item would load significantly onto its
associated scale, a measurement model
was tested according to the following
conventional indicators of fit: chi-square
(x®, goodness-of-fit index (GFD,
adjusted GFI (AGFI), root mean square
of approximation (RMSEA), incremental
fit index (IFI), and comparative fit index
(CFI). On the basis of these conventional
standards, the model demonstrated an
acceptable level of fit (y? = 245 [degrees
of freedom =285, p<.05], GFI=0.92,
AGFI=0.90, RMSEA =0.06, IFI=0.89,
CFI = 0.90). The range of maximum like-
lihood estimates across the four factors
was 0.58-0.81, suggesting that the items
loaded satisfactorily onto their respective
scales. Overall, the confirmatory factor
analyses and reliability estimates provide
satisfactory evidence of the LNTSP’s
factor structure.

Results

Descriptive statistics and correlations
among the demographic variables and
LNTSP scales for the overall sample
(n=219) are presented in Table 2.
Gender demonstrated significant rela-
tionships with the LNTSP scales as
women scored significantly higher on IIS
(r=0.21, p<.01) and NDM (r=0.15,
p<.05) and lower on EIS (r=-0.23,
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p<.01) and LDM (r=-0.20, p<.01)
compared with their male counterparts.
Neither age nor education level were sig-
nificantly associated with the LNTSP
scales. The intercorrelations among the
LNTSP scales were consistent with prior
research (e.g., Vance et al. 2007) as EIS
and LDM (r=0.48, p <.01) and IIS and
NDM (r=0.44, p <.01) were positively
associated whereas EIS and NDM
(r=-044, p<.01) and IIS and LDM
(r=-0.39, p <.01) demonstrated signifi-
cant negative relationships.

The descriptive statistics across LNTSP
scales for each professional group are
presented in Table 3. As anticipated, the
results demonstrate that the five profes-
sional groups differ considerably across
the four LNTSP scales. Accountants score
higher than all other professional groups
across the EIS (M=15.17, S.D.=4.09)
and LDM (M =9.47, $.D. =2.51) dimen-
sions, whereas actors score higher across
the IIS (M = 15.08, S.D. = 4.40) and NDM
(M =9.65, $.D.=2.37) dimensions com-

pared with the other professional
groups. Executives scored higher on IIS
M=10.61, S.D.=3.11) and NDM

M=7.11, 8$.D.=237) and lower on
EIS (M=13.35, S.D.=3.08) and LDM
(M =7.85, S.D.=2.38) than their front-
line manager counterparts, indicating
that greater managerial experience may
be associated with a greater utilization of
nonlinear thinking style. In addition to
mean scores across the four scales,
Table 3 reports a linear, nonlinear, and
linear and nonlinear balance score. The
linear score represents the sum score of
the linear thinking style dimensions, EIS
and LDM, whereas the nonlinear score
represents the sum score of the nonlin-
ear thinking style dimensions, IIS and
NDM. In order to assess balance across
both dimensions, a linear and nonlinear
balance score was calculated by taking
the absolute value of the sum difference
across the overall linear and nonlinear
scores. As reported in Table 3, entrepre-
neurs appear to demonstrate greater
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balance (M = 1.92, S.D. = 0.64) across the
linear and nonlinear dimensions than all
other professional groups.

Hypothesis Testing

To test the hypotheses that the pro-
fessional groups are significantly differ-
ent with respect to thinking style, a
series of ANOVA and mean comparisons
were conducted. First, one-way ANOVAs
comparing the groups’ mean scores
across linear (Fl4 220] = 15.22, p <.001),
nonlinear (¥4,220] = 11.66, p < .01), and
linear and nonlinear balanced thinking
(F14,220] =4.82, p<.05) demonstrated
that there were significant group differ-
ences across all three dependent vari-
ables. To control for alpha inflation and
minimize the probability of Type I errors,
Tukey’s HSD test was conducted to test
each hypothesis. H1 predicted that actors
would score significantly higher on non-
linear thinking than entrepreneurs.
Tukey’s HSD demonstrated that actors’
nonlinear thinking score was signifi-
cantly higher than the score for entrepre-
neurs (mean difference =5.87, p <.05),
as well as for all other professional
groups. Thus, H1 was supported. H2 pre-
dicted that accountants would score sig-
nificantly higher on linear thinking than
entrepreneurs. Tukey’s HSD demon-
strated that accountants’ linear thinking
score was significantly higher than the
score for entrepreneurs (Mean differ-
ence =3.86, p<.05), as well as for all
other professional groups except front-
line managers (M =2.34). Thus, there
was support for H2. Finally, H3a, H3b,
and H3c predicted that entrepreneurs
would demonstrate significantly greater
linear and nonlinear thinking balance
compared with actors, accountants, and
frontline managers. Tukey’s HSD test
showed that the entrepreneurs demon-
strated significantly greater balanced
thinking than the accountants (Mean dif-
ference = —8.46, p<.01), actors (Mean
difference = 8.58, p <.01), and frontline
managers (Mean  difference = 3.68,

P <.05). Thus, H3a, H3b, and H3c were
supported. Entrepreneurs and executives
did not demonstrate significantly differ-
ent balanced thinking scores (Mean dif-
ference =-1.56, not significant). Thus,
there was support for H3d. These results
are summarized in Table 4.

To further assess linear and nonlinear
thinking style balance across the profes-
sional groups, a hierarchical regression
was constructed using linear and nonlin-
ear thinking balance as the dependent
variable. Because of multicollinearity con-
cerns with the professional groups and
thinking style preferences, age, gender,
educational background, and thinking
style balance were converted to z-scores.
As illustrated in Table 5, gender, age, and
educational background were entered as
the first step in the model. To test the
extent to which professional group status
explains significant variance in thinking
style balance beyond demographic vari-
ables, four of the five professional groups
were dummy coded and entered as step
two in the model. As expected, profes-
sional group status explained a significant
amount of additional variance (AR*=
0.11, p < .01) though entrepreneurs dem-
onstrated the only significant relationship
to thinking style balance (f=-0.29,
P <.01) among the professional groups.
Unexpectedly, educational background
also emerged as a significant predictor of
thinking style balance (8=-0.17, p < .05)
in the final regression model. Overall,
these results provide support for H3a,
H3b, and H3c.

To further assess the relationship
between linear and nonlinear thinking
style balance and entrepreneurship, a
hierarchical regression was constructed
using years in current business as the
dependent variable. Given the range of
businesses and industries represented in
the entrepreneur sample, we sought to
select a generalizable measure of success
across the types of entrepreneurial ven-
tures. As illustrated in Table 6, gender,
age, and educational background were
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Table 5
Results of Hierarchical
Regression Analyses
Predicting Linear and
Nonlinear Balance®

Variables Model 1 Model 2
Gender® -0.10 -0.11
Age -0.05 -0.08
Education -0.09 —0,17*
Group 1°¢ —0.20**
Group 2° 0.09
Group 3¢ 0.06
Group 4° -0.12
AR? 0.03 0.11
Total R? 0.03 0.14
AF 2.35* 6.27%+*
n=219.

*Standardized regression coefficients are
shown.

1 = male; 2 = female.

‘Groups 1, 2, 3, and 4 are k— 1 dummy
variables for k different professional
groups in the study. Group 1 = entrepre-
neurs; Group 2 =accountants; Group
3 = actors; and Group 4 = executives.

*» < .10.

*p < .05.

*#*p < .01.

entered as the first step in the model. To
control for differences across business
types and industries, the number of
employees at current business and the
five major industries represented in the
entrepreneur sample were dummy coded
and entered as control variables in step
2. As expected, thinking style balance
explained a significant amount of addi-
tional variance (AR*=0.12, p<.05)
beyond the demographic and control
variables whereas balanced thinking
demonstrated a significant relationship
with years in current business (f=-0.32,
P <.05) in the final model. Overall, these

results provide support for the relation-
ship between linear and nonlinear think-
ing balance and the longevity of business
activities among entrepreneurs.

Di .

The primary purpose of this study was
to advance entrepreneurial cognition
research by assessing the comparative
extent to which entrepreneurs employ a
nonlinear thinking style, consistent with
a popularly held stereotype, or whether
they possess a more versatile balance of
linear and nonlinear thinking styles in
problem solving and decision-making.
As we found in a preliminary study
(Groves et al. 2008), our present results
indicate that indeed, entrepreneurs
utilize much greater balance and versa-
tility in linear and nonlinear thinking
than their professional actor and accoun-
tant counterparts, whose predominant
thinking style profiles followed expected
patterns (e.g., actors greatly prefer a non-
linear thinking style though accountants
favor a linear style). In a more conven-
tional and revealing comparison, we also
found, as expected, that frontline man-
agers exhibit a more linear thinking style
compared with entrepreneurs. Further-
more, entrepreneurs and senior manag-
ers demonstrated similar profiles with
respect to the balanced use of linear and
nonlinear modes of decision-making and
problem solving. These results stand in
stark contrast to the popular notion that
entrepreneurs generally prefer intuitive,
emotion-driven, and imaginative think-
ing and decision-making styles at the
expense of analytic, data-driven, and
logical thinking. Overall, our results
suggest that entrepreneurs possess linear
and nonlinear thinking style balance in
both their alertness to diverse sources of
information (e.g., internal and external
sources) and the cognitive processing of
such information to facilitate decision-
making and problem solving.

Our results have potentially important
implications for entrepreneurship educa-
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Table 6
Results of Hierarchical Regression Analyses Predicting
Years in Business for the Entrepreneur Sample*

Variables Model 1 Model 2 Model 3
Gender® 0.06 0.06 0.06
Age 0.66** 0.60** 0.52%*
Education -0.29* -0.24 —0.37*
Number of Employees 0.15 0.23
Industry 1¢ -0.13 -0.02
Industry 2¢ -0.18 -0.01
Industry 3¢ -0.13 -0.08
Industry 4° -0.17 -0.15
Industry 5 0.08 0.07
Linear and Nonlinear Thinking Balance —0.32*
AR? 0.62 0.06 0.12
Total R? 0.62 0.68 0.80
AF 12.81** 0.71 7.83*
n=39.

*Standardized regression coefficients are shown.

1 = male; 2 = female.

‘Industry 1, 2, 3, 4, and 5 are k—1 dummy variables for k different industries
represented by the entrepreneurs in the study. Industry 1 = financial services; Indus-
try 2 = software development; Industry 3 = consulting services; Industry 4 = hospital-
ity; Industry 5 = real estate; Industry 6 represents all other industries represented in

the entrepreneur sample.
*p < .05.
**n < .01.

tion and the ongoing development and
support of aspiring entrepreneurs. In
presenting empirical results that offer
greater insight into the thinking style of
successful entrepreneurs, this study
suggests that academic programs in
entrepreneurship education that overem-
phasize the centrality of nonlinear think-
ing at the expense and even devaluation
of linear approaches may risk developing
future entrepreneurs who are prone to
the cognitive errors associated with non-
linear modes of thought. However, entre-
preneurship programs are typically set
within a broader educational environ-
ment that reflects a strong linear bias in

curriculum and pedagogical approaches
(Mintzberg and Gosling 2002; Pfeffer and
Fong 2002). Nonetheless, the results of
this study underscore the importance of
linear and nonlinear thinking style
balance for entrepreneurial cognition
and the likelihood of new venture
success, indicating that entrepreneurship
education programs should include com-
ponents that assist aspiring entrepre-
neurs with assessing and developing
their thinking style versatility.

An unanticipated outcome of our
study, where years of formal education
were linked with thinking style balance
(with those having fewer vyears of
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formal education displaying stronger
nonlinear thinking style profiles), sug-
gests that education may actually serve
an important function in building linear
and nonlinear thinking style balance. In
sharp contrast to the popular image of
successful entrepreneurs as college
dropouts (e.g., Budman 1997; Storey
and Morgan 1998), our results suggest
that successful entrepreneurs are more
likely to possess a balanced linear and
nonlinear thinking style profile and
advanced education may help contrib-
ute to the development of such cogni-
tive versatility. However, some scholars
support the notion that universities and
other higher education institutions with
predominantly linear-oriented formal
education inadvertently suppress intui-
tive, creative, lateral, emotional, and
other dimensions of nonlinear thinking
in the development of aspiring entre-
preneurs (e.g., Paauwe and Williams
2001). On the contrary, our results
suggest that attaining a traditional
linear-oriented advanced degree may
actually facilitate entrepreneurial suc-
cess through building greater linear and
nonlinear thinking style versatility and
balance, particularly when entering stu-
dents with less formal business educa-
tion favor nonlinear thinking and lack
the ability to judiciously and effectively
use linear thinking tools in problem
solving and decision-making. Our find-
ings are consistent with those of recent
studies (Marvel and Lumpkin 2007;
Rauch, Frese, and Utsch 2005), which
found the human capital variable of
formal education to be related to
new venture growth and innovation
radicalness—both critical to entrepre-
neurship success. Therefore, our unex-
pected finding of a link between years
of formal education and linear and non-
linear thinking style balance may help
illuminate the debate regarding the
importance of formal education to the
entrepreneurship success, and should
be the focus of future research.
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The finding that executives also dem-
onstrated linear and nonlinear thinking
style balance lends additional credence
to our hypothesis that the utilization of
intuition and other nonlinear sources
may increase with managerial seniority,
given the range of concrete experiences,
active experimentations and holistic
experiential learning, and reflective
observations that are accrued through
greater managerial experience (Agor
1986; Allinson, Chell, and Hayes 2000;
Isenberg 1984; Kolb 1984; Mintzberg
1976). This value of managerial experi-
ence as a vital source of human capital
supporting entrepreneurship success
(Rauch, Frese, and Utsch 2005) by
increasing thinking style balance may
help to further explain why Lange et al.
(2007) found that their more-
experienced Babson College BS alums
launched businesses that performed sub-
stantially better than those founded by
their MBA alums, who possessed signifi-
cantly less entrepreneurship experience.

Future Research Directions
and Limitations

This study examined the potential
association between entrepreneurial cog-
nition and linear and nonlinear thinking
style balance. A compelling finding in
our study is the observation of a positive
link between entrepreneur linear and
nonlinear thinking style balance and
years in current business, suggesting that
a balanced thinking style may be critical
for new venture survival and viability.
Future research should more specifically
and directly examine the relationship
between entrepreneur thinking style
balance and key measures of business
survival, longevity, and profitability
across various industries and business
contexts.

Although our findings here have
focused on a general pattern of linear
and nonlinear thinking style balance for
successful entrepreneurs, we have not
specifically examined the thinking style
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patterns of entrepreneurs in different
stages of the entrepreneurship process.
Yet even in the new venture nascent and
start-up stages where such nonlinear
dimensions as creativity, vision, and flex-
ibility are often considered paramount,
more linear skills also are needed for
maintaining meticulous attention to
detail; and for supplying order, stability,
and continuity (Johnson, Danis, and
Dollinger 2008). Nevertheless, future
research should begin to more carefully
examine the possible prominence and
interplay of linear and nonlinear think-
ing style dimensions within and across
the stages of entrepreneurship and
managerial functions of new venture cre-
ation and management.

Future research also should compare
entrepreneurs’ linear and nonlinear
thinking style profiles with those of
additional managerial groups from mul-
tiple levels and industries, as these pro-
fessional groups have been frequently
compared in other studies (Baron 1998;
Cunningham etal. 2002; Malach-Pines
et al. 2002; Stewart and Roth 2001; Tan
2001), to gain a broader perspective of
entrepreneur linear and nonlinear think-
ing style patterns. According to Rowe’s
(2001) entrepreneurial model of organi-
zational leadership in which linear
(managerial) and nonlinear (visionary)
performance dimensions are balanced,
we may continue to find that successful
entrepreneurs possess greater linear
and nonlinear thinking style balance
than early-career managers. As such,
future research is needed to better
understand the developmental implica-
tions for enhancing linear and nonlinear
thinking style balance and versatility
among managers in small, medium,
and large organizations, leading to
increased productivity through organi-
zational intrapreneurship (Antoncic and
Hisrich 2003; Carrier 1994; Thornberry
2003).

For the purpose of extending the
present general depiction of entrepre-

neurial thinking style, future research
should also examine possible variations
based on such personal characteristics
as gender and culture. For example,
Vance etal’s (2007) cross-validation
research on linear and nonlinear think-
ing found that women tend to have
higher nonlinear profiles than do men,
a finding consistent with research on
other thinking style measures (Allinson
and Hayes 1996; Gardner and Martinko
1996). Past research also points to fun-
damental  cross-cultural  differences
affecting perception and thinking style,
such as a Germanic “uncertainty avoid-
ance” favoring precision and predict-
ability (Hofstede 1980; del Junco and
Bris-dos-Santos 2009) that could predis-
pose one toward linear thinking,
whereas an Asian holistic thinking ten-
dency (Nisbett 2003) might encourage a
predominant nonlinear thinking style.
This track of future research related to
gender and cultural differences would
be useful to ascertain whether there is
a divergence of linear and nonlinear
thinking style among entrepreneurs
with diverse backgrounds and other
personal characteristics.

The present study’s findings should
be considered in the context of several
limitations. First, the relatively limited
number of entrepreneurs may weaken
the credibility of the findings concerning
differences in thinking style profiles
across the five professional groups.
Second, the entrepreneur sample was
largely comprised of consulting, profes-
sional, and financial service companies,
which poses the potential concern that
our findings may not generalize to high-
tech industries such as biotechnology.
Future research across a range of indus-
tries is needed to enhance the external
validity of our findings. A third potential
limitation involves the LNTSP’s forced-
choice methodology, which has been
criticized by some researchers (e.g.,
Cornwell and Dunlap 1994) on grounds
that the methodology potentially intro-
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ducing false differences across scales. On
the other hand, several other scholars
(e.g., Chan and Bentler 1993, 1996;
Saville and Willson 1991) have demon-
strated that forced-choice, ipsative items
produce reliable factors and also limit
social desirability bias, a potentially criti-
cal concern when assessing thinking
styles and other cognitive measures.
Future research should utilize differing
quantitative and qualitative methodolo-
gies and research designs to corroborate
our findings concerning linear and non-
linear thinking style balance and advance
the study of entrepreneurial cognition.

Finally, we also encourage empirical
studies that examine how thinking style
balance potentially impacts new venture
start-up viability, profitability, and lon-
gevity across diverse industries. Particu-
larly illuminating would be studies that
simultaneously examine the relationship
between predominantly linear, balanced,
and nonlinear thinking style profiles and
other emerging entrepreneurial cogni-
tion constructs, such as perseverance.
Given that perseverance has been shown
to be associated with successful entre-
preneurs and higher new venture earn-
ings (Markman, Baron, and Balkin 2005),
the present study’s findings suggest that
future research may uncover a strong
relationship between linear and nonlin-
ear thinking style balance and high per-
severance for successful entrepreneurs.
In closing, we encourage entrepreneur-
ship scholars to examine the relation-
ships among thinking style profiles,
including predominantly linear, nonlin-
ear and balanced thinking, and the range
of common entrepreneurial cognitive
biases, such as overconfidence, excessive
risk taking propensity, and counterfac-
tual thinking (Baron 1998; Busenitz and
Barney 1997). Overall, these research
efforts stand to advance the field of
entrepreneurial cognition and potentially
produce valuable insights for the devel-
opment of aspiring entrepreneurs and
new venture success.
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