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Abstract
Motivated by the poorly understood nature of the term “mindsets” in the domain of entrepreneurship, we embarked on an
exploration encompassing three research goals: a) defining and assessing growth mindsets in entrepreneurship, b) investigating
how growth mindsets in entrepreneurship correlate with personality constructs, and c) exploring how growth mindsets predict
motivation related to being an entrepreneur. Overall, findings from a sample of entrepreneurs (n = 264) and non-entrepreneurs
(n = 330) reveal evidence consistent with the inference that a unidimensional, ‘growth mindset in entrepreneurship’ (GME)
construct underlies five distinct mindset measures closely related to entrepreneurship: mindsets of leadership, mindsets of
creativity, person mindsets, mindsets of intelligence, and mindsets of entrepreneurial ability. This GME construct correlated
positively with conscientiousness and openness (albeit with small effects), but did not consistently correlate with extraversion,
agreeableness, or neuroticism. We also found significant and positive relations for the GME with resilience and need for
achievement, but a significant (and unexpected) negative correlation with risk-taking.With respect tomotivation (operationalized
via expectancy-value theory), GME predicted self-efficacy, but only for individuals who did not identify as entrepreneurs. GME
exhibited limited utility in predicting enjoyment, utility, or identity evaluations related to value, but was robustly linked to cost
evaluations. We discuss the implications of these findings and suggest directions for future research.
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Introduction

What does it take to be an entrepreneur? Academic litera-
ture highlights the notion of a distinctive “entrepreneurial

mindset” that sets entrepreneurs apart. Although there is
considerable heterogeneity among definitions, the term
“entrepreneurial mindset” is typically understood to be
more than just a belief or attitude—it is a way of thinking,
acting, and being, an aligned set of traits, skills, motiva-
tions, and abilities that makes someone an entrepreneur
(e.g., Haynie et al., 2010; Kuratko et al., 2020; Shaver
et al., 2019). For example, ‘entrepreneurial mindset’ can
be defined as a “constellation of motives, skills, and
thought processes that distinguish entrepreneurs from
non-entrepreneurs and that contribute to entrepreneurial
success” (Davis et al., 2016, p. 2).

Overall, the preponderance of research related to the ‘en-
trepreneurial mindset’ focuses on the traits and abilities that
make someone an entrepreneur. Unfortunately, scholars pay
far less attention to the related, yet important, question of
whether people perceive that the constellation of these attri-
butes can be actively cultivated and developed, or is instead
innate—a talent with which people are blessed from birth. In
the current paper, we highlight this latter question. Our ap-
proach is built on the longstanding literature illustrating the
importance of beliefs about whether human attributes are
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innate or can be developed—what psychologists originally
referred to as implicit theories (Dweck, 2000; Dweck &
Leggett, 2000). The beliefs are ‘implicit’ because they can
guide behavior and create meaning systems without being
stated explicitly, and are ‘theories’ because they include gen-
eralities about the types of qualities that characterize most
people. This framework distinguishes between twomain types
of implicit theories—or “mindsets” as they are now called.
Individuals can vary in their mindsets from believing attri-
butes are relatively static entities (fixed mindset) to believing
attributes can be developed (growth mindset). Overall, draw-
ing on this framework, the present research examines to what
extent people believe that the traits and abilities essential for
entrepreneurship are malleable versus fixed, and we explore
possible consequences of these differential beliefs. Our study
emerges from a research context characterized by expanding
interest and application of mindset theory, which has thus far
been directed primarily toward academic achievement, health,
and social functioning (Sisk et al., 2018). We apply this
expanding body of research to the domain of entrepreneur-
ship. We pursue three specific research goals, outlined below.

Goal 1: Assessment of Mindsets

To operationally define and assess mindsets of entrepre-
neurial attributes, we first answer a fundamental psycho-
metric question—namely, there is a gap in the literature in
that researchers have yet to formally ascertain whether the
underlying latent structure of key mindsets is continuous
or categorical in nature. Despite multiple recent contribu-
tions in the literature, this has not yet been done formally
(e.g., Chen et al., 2021; Wang et al., 2021). Furthermore,
scholars have not yet examined the possibility that the
multiple mindsets relevant to a specific domain, such as
entrepreneurship, might reduce to a single, underlying,
“core” growth mindset. So, we examine five growth
mindsets that are most closely linked to entrepreneurship:
mindset of entrepreneurial ability, mindset of intelligence,
mindset of leadership, mindset of creativity, and mindset
of people (e.g., Burnette et al., 2020b). For our first re-
search goal, we seek to answer the following two
questions:

Research Question 1: Is the underlying structure of
growth mindsets that are relevant to entrepreneurship
categorical or continuous?
Research Question 2: Does a single construct underlie
the mindsets most relevant to entrepreneurship, sug-
gesting a core “growth mindset in entrepreneurship
(GME),” or are there multiple mindset constructs? If
so, what are they?

Goal 2: Correlates of Mindsets

The second research goal is to explore how mindsets of entre-
preneurial attributes relate to personality traits. A venerable
body of research has examined the personality traits that are
germane to entrepreneurs (and non-entrepreneurs), yet no ex-
tant work has looked comprehensively at the links between
personality and the mindsets most relevant to entrepreneur-
ship (e.g., Carland III et al., 1995; McGrath et al., 1992;
Stewart Jr & Roth, 2001). Addressing this lacuna in the liter-
ature, we first show how mindsets of entrepreneurship attri-
butes are related to The Big Five dimensions: openness, ex-
troversion, agreeableness, neuroticism and conscientious. We
also examine correlations with three additional personality
constructs that are relevant to entrepreneurship—risk-taking,
resilience, and need for achievement. The goal of the current
work is to show how growth mindsets relate to, yet are distinct
from, these important entrepreneurial-minded attributes.

With regard to prior mindset research, theory and findings
suggest that growth mindsets foster greater willingness to take
on challenges to pursue achievements even in the face of
obstacles, and to persist in pursuit of one’s goals (Burnette
et al., 2013; Rege et al., 2020; Schmidt et al., 2015; Yeager
& Dweck, 2012). We are cognizant of these findings in ap-
plying them to the domain of entrepreneurship and we suggest
that growth mindsets of entrepreneurship should correlate
positively with three attributes closely related to entrepreneur-
ship: risk-taking, resilience, and need for achievement.
Accordingly, we ask the following two questions:

Research Question 3: Are growth mindsets of entrepre-
neurial attributes related to the Big Five traits?
Research Question 4: Are growth mindsets of entrepre-
neurial attributes correlated positively with risk-taking,
resilience, and need for achievement?

Goal 3: Mindsets and Motivation

The third goal of this research is to determine whether the
previously identified dimension(s) or class(es) of entrepre-
neurial mindsets relate to entrepreneurial motivation, which
has never been done. We draw on expectancy-value theory
(Eccles et al., 1983), which outlines how the evaluations re-
garding one’s capacity to do well (efficacy) and the enjoyment
and utility of attaining the goal (value) predict motivation to
engage, persist, and succeed in particular tasks.

Mindsets and Efficacy In general, self-efficacy can be defined
as people’s confidence in their abilities, or the belief that ac-
tions will lead to desired end states (Bandura, 1977). Growth
mindsets indicate a belief that people have the ability to

8856 Curr Psychol (2023) 42:8855–8873



change, grow, and succeed, even in the face of obstacles. Prior
research, both correlational and experimental, across several
mindset domains demonstrates that growth mindsets tend to
predict greater expectations for success and greater levels of
self-efficacy (Donohoe et al., 2012; Dweck & Leggett, 2000;
Orvidas et al., 2018; Sriram, 2014; Thomas et al., 2019).

Mindsets and Value According to expectancy-value theory,
value can be described as self-relevance and importance
(Eccles & Wigfield, 2002; Renko et al., 2012). Intuitively,
the more one believes that their traits and abilities are mallea-
ble and that they can improve, the more one can see the value
in growing or developing skills and abilities. Indeed, research
demonstrates a link between growth mindsets and value in
several domains (Dweck, 2000; Orvidas et al., 2018;
Thomas et al., 2019). Here, growth mindset intervention re-
search shows a significant effect on enjoyment of, and identi-
fication with, for example, education (Aronson et al., 2002)
and increased intrinsic value and interest in a particular field
(e.g., computer science, Burnette et al., (2020a).

Mindsets, Efficacy, and Value in Entrepreneurship A few ear-
ly studies indicate that mindsets of entrepreneurship also
relate to expectancy-value, with the majority of research
into entrepreneurship focusing on self-efficacy (e.g.,
Pollack et al., 2012). More recent work extended prior
findings by examining the influence of a growth mindset
intervention (Burnette et al., 2020b) on not only self-
efficacy but also on dimensions of value, including aca-
demic and career interest in entrepreneurship. Results
showed that the growth mindset intervention indirectly in-
creased interest in pursuing both future entrepreneurship
coursework and a career as an entrepreneur, with these
indirect effects driven by increased self-efficacy.

Mindsets and Cost Evaluations Importantly, no extant studies
have investigated a key dimension highlighted by expectancy-
value theory—namely, whether a growth mindset might re-
duce the perceived costs of engaging in entrepreneurship (for
a review see Renko et al., 2012). This represents a gaping lack
of insight into an important aspect of research in this area of
inquiry. In expectancy-value theory, cost is understood to be a
dimension of value that subtracts from overall motivation by
indexing the effort, forgone opportunities, and negative emo-
tions (e.g., stress) associated with achieving a given end
(Eccles, 2005; Flake et al., 2015; Wigfield & Eccles, 2000).
We aim to examine these four questions about growth
mindsets and motivation:

Research Question 5: Is there a positive association
between growth mindsets and entrepreneurial self-
efficacy?

Research Question 6: Is there a positive association
between growth mindsets and evaluations of entrepre-
neurship value (enjoyment, identity, and utility)?
Research Question 7: Is there a negative association
between growth mindsets and the perceived costs of
entrepreneurship?
Research Question 8: Are associations between entre-
preneurial mindset and efficacy, value, or cost moder-
ated by entrepreneurial status?

Methods

Participants1

We recruited 800 participants (400 entrepreneurs, 400 non-
entrepreneurs) through Amazon’s Mechanical Turk
Marketplace (MTurk), integrating best practices (e.g., attention
checks, open-ended responses, CAPTCHA) for ensuring data
quality (Cheung et al., 2017). Data from MTurk have been
found to be high quality and appropriate for recruiting partici-
pants to provide insights on topics ranging in scope from mar-
keting (e.g., Brcic & Latham, 2016), to organizational culture
(e.g., Belmi & Pfeffer, 2015), to creativity (e.g., Loewenstein &
Mueller, 2016), to entrepreneurship-related phenomena (e.g.,
Chan & Parhankangas, 2017; Gunia et al., 2021; Hubner
et al., 2019). We compensated participants $0.50.

To recruit participants in both categories—entrepreneurs and
non-entrepreneurs—we launched one online survey (via
Qualtrics), that included branch logic. After consenting to par-
ticipate in the online survey, participants were asked a series of
screening questions: “Are you currently an entrepreneur?” (re-
sponse options: no/yes); if nowas selected on that first question,
then, “Have you ever been an entrepreneur?” (response options:
no/yes); and if no was selected on that second question, then,
“Which of the following best describes you? (response options:
“I have never really considered being an entrepreneur”; “I have
considered being an entrepreneur, but decided not to”; “I’m
actively considering being an entrepreneur”; “I used to be an
entrepreneur”). After this, all participants filled out the mea-
sures described below. The survey was branched so that entre-
preneurs received an additional set of questions that asked in
what year their venture was started, and in what industry their
venture is in. Of the 800 participants who completed the survey,
264 current entrepreneurs (Mage = 35.67, age range = 18–72,
SD= 11.40) and 330 non-entrepreneurs (Mage = 39.58, age
range = 18–78, SD= 14.20) provided complete data for analy-
sis (see Consort Diagram, Fig. 1).

1 Please see Table 1 for a breakdown of the demographics of our sample.
Based on a total sample of 594 participants, the study had 80% power to detect
an r of .114, with a two-tailed alpha of .05 (Faul et al., 2007).
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Measures

Consistent with best practices in the literature regarding trans-
parency (e.g., Anderson et al., 2019; Maula & Stam, 2019),
we have numerous files available on Open Science
Framework (OSF; anonymized for review). Our data and
measures can be found here: https://osf.io/gu4sc/?view_
only=d3b1f3f480dd4a22ab8e6b74c35411ea). Also, please
see Appendix A.

Mindsets Participants completed five mindset scales, each
with three items: mindsets of entrepreneurship (Burnette
et al., 2020b; e.g., “I have a certain amount of entrepreneurial
ability, and I can’t really do much to change it”, α = .93),
leadership (Burnette et al., 2010; e.g., “To be honest, I can’t
really change my ability to lead”, α = .87), creativity (Katz-
Buonincontro et al., 2016; e.g., “Some people are creative,
others aren’t—and no practice can change it”, α = .91),
intelligence (Castella & Byrne, 2015; e.g., “I don’t think I
personally can do much to increase my intelligence”,
α = .91), and people (e.g., “People can do things differently,
but the important parts of who they are can’t really be
changed”, α = .93). All items used the same 1–7 scale (1 =

strongly disagree, 7 = strongly agree). Scores are coded so that
higher scores indicate greater growth mindset.2

Traits Participants completed assessments of Big Five personal-
ity (Rammstedt & John, 2007) and three traits relevant to entre-
preneurship, including risk-taking (Jackson, 1976;Murphy et al.,
2019), resilience (Smith et al., 2008), and need for achievement
(Chen et al., 2012; Robichaud et al., 2001).We assessedBig Five
personality traits with eleven items. Due to low internal consis-
tencies of the five expected personality dimensions (extraversion
α = .54; agreeableness α = .54; conscientiousness α = .52; neu-
roticismα = .57; opennessα = .28), we do not calculate compos-
ite scores for each dimension or employ them in regression anal-
yses. Instead, we report the correlations of mindset with each
individual item from the scale. We assessed risk-taking with
ten items (e.g., “I enjoy being reckless”, α = .85). We assessed
resilience with six items (e.g., “I tend to bounce back quickly
after hard times”, α = .85). We assessed need for achievement
with four items (e.g., “I need to prove that I can succeed”,

2 Two items—one from the leadership scale and one from the intelligence scale—
were deleted because their wording was directionally opposite that of the other 13
items, substantially reducing scale reliability (and in the case of the intelligence
item, not exhibitingmetric invariance across entrepreneurs vs. non-entrepreneurs).

Non-Entrepreneurs Recruited
N = 416 (HITs filled on MTurk)

Entrepreneurs Recruited
N = 415 (HITs filled on MTurk)

Consented
N = 416

Consented
N = 415

Completed Surveys Received
N = 400

Completed Surveys Received
N = 385

Adequately Answered
Open-Ended Items and Age

Check: N = 330

Adequately Answered
Open-Ended Items and Age

Check: N = 264

Final Sample:
N = 594

Fig. 1 Consort Diagram

8858 Curr Psychol (2023) 42:8855–8873

https://osf.io/gu4sc/?view_only=d3b1f3f480dd4a22ab8e6b74c35411ea
https://osf.io/gu4sc/?view_only=d3b1f3f480dd4a22ab8e6b74c35411ea


α = .87). All items used the same 1–7 scale (1 = strongly dis-
agree, 7 = strongly agree), with higher scores indicating greater
presence of the trait.

Motivation: Efficacy, Value, and Cost Participants completed
assessments of entrepreneurial self-efficacy, value, and cost.
We assessed entrepreneurial self-efficacy with four items
(Zhao et al., 2005; e.g., “I am confident that I can identify new
business opportunities”, α = .91). We assessed entrepreneurial
value with ten items in total, based on a priori conceptualizations
of value (Flake et al., 2015). A factor analysis revealed that our
ten-item assessment of value reflected three dimensions, with
enjoyment and utility items clustering together as a single factor
measured with four items (e.g., “Being an entrepreneur is enjoy-
able” and “Being an entrepreneur could help me achieve other
important goals in my life”, α = .88). Identity value was
assessed with two items (e.g., “Being an entrepreneur is an
important part of my identity”, α = .95). And cost was assessed
with four items (e.g., “Being an entrepreneur demands toomuch
time”, α = .87). All items used the same 1–7 scale (1 = strongly
disagree, 7 = strongly agree). For the two dimensions of value,
higher scores thus indicated greater value. For the cost dimen-
sion, higher scores indicated greater cost, and thus less value.

Moderator: Entrepreneurial Status Participants indicated
whether they identified as an entrepreneur (“Are you currently
an entrepreneur”). Participants also reported demographics
and additional information about their business if they identi-
fied as an entrepreneur (see Table 1 and OSF repository3).

Data Analysis

The analytic plan for this paper followed the logic laid out in
the research goals (1, 2, and 3) and associated research ques-
tions (1–8). Please see Appendix B for details concerning the
methods and analyses used in each of the three major phases
of the analysis, with an emphasis on taxometrics, as this is a
relatively unfamiliar analytic procedure. All analyses were
conducted using R Version 3.6.1 (R Core Team, 2017).

Results

Goal 1

Research Question 1: What Is the Latent Structure of Mindsets
Relevant to Entrepreneurship?

Using an empirically estimated taxonic base rate of .41, the
mean CCFI value was .412, which supports continuous rather

than categorical latent structure. Specific CCFI values were as
f o l l o w s : MAXE IG = . 3 5 , L -Mo d e = . 2 3 , a n d
MAMBAC = .52. Thus, two of the three approaches provided
fairly strong support for a continuous latent structure, but the
MAMBAC method was inconclusive. So, for Research
Question 1, given the overall mean CCFI of .412, results sug-
gest that the latent structure underlying the mindsets in entre-
preneurship is continuous.

Research Question 2: How Many Dimensions Underlie
Mindsets Relevant to Entrepreneurship?

The results generated from both an exploratory factor analysis
as well as a confirmatory factor analysis led us to conclude
that a unidimensional model captures the data best (see
Appendix B as well as Tables 2, 3, and 4). We therefore tested
a g-factor model on the full dataset, using item-level data.
Results of this model are depicted in Fig. 2. We label the
general factor “Growth Mindset in Entrepreneurship
(GME),” and it is specified by each of the five mindset dimen-
sions, with mindset of entrepreneurship setting the metric. All
item-level loadings were above .80, and fit was good, robust
χ2 (60) = 153.47, p < .001; robust CFI = .98; robust
RMSEA = 0.065, 90% CI [0.05, 0.078]; SRMR = .035.
Findings support the view—for Research Question 2—that a
single dimension underlies these five growth mindsets.

Goal 2

Research Questions 3 & 4: Discriminant and
Convergent Validity of GME

Correlations with the GME to specific items (see Table 5)
ranged from nil (−.01 for the second extraversion item) to
moderate in size (.44 for the first openness item). Answering
Research Question 3, the GMEwas not consistently related to
extraversion items, agreeableness items, or neuroticism items.
However, growth mindset did display significant small posi-
tive associations with all items pertaining to conscientiousness
(r’s = .34 and .15) and openness (r’s = .44 and .15). The spe-
cific conscientiousness and openness items with the strongest
correlations to mindset index hard work and artistic interests,
respectively. The former association and largest (i.e., mindset
to hard work) is consistent with suggestions from mindset
theory that growth mindset promotes greater effort, especially
in the face of challenge (Burnette et al., 2013a, b; Rege et al.,
2020).

Answering Research Question 4, for convergent validity
(results are displayed in Table 6), as expected, growth mindset
exhibited a significant positive association with self-reported
resilience, r = .32, p < .001. The GME likewise exhibited the
expected positive association with need for achievement,
r = .19, p < .001. Contrary to expectations, GME displayed a

3 O S F r e p o s i t o r y : h t t p s : / / o s f . i o / g u 4 s c / ? v i e w _ o n l y =
d3b1f3f480dd4a22ab8e6b74c35411ea
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significant negative correlation with propensity for risk-tak-
ing, r = −.12, p = .004.

Goal 3

Research Questions 5–7: Does GME Predict Expectancy-Value,
Including Cost Evaluations?

Zero-order correlations are available in Table 6. To answer
this question in a more robust fashion, we constructed linear
regression models in which growth mindset was regressed on
each dimension of expectancy-value motivation separately,
while controlling for risk, resilience, and need for achieve-
ment (Table 7).

Entrepreneurial Self-EfficacyAnswering Research Question 5,
GME did not show much of an association with self-efficacy
at the zero-order level, r = .07. When controlling for risk, re-
silience, and need for achievement, there was no effect, b =
−.005, se = 0.04, p = .886. Thus, for Research Question 3, we
observe no evidence of a relation between GME and efficacy.

Enjoyment/Utility Answering Research Question 6, there was
no significant correlation of GME with enjoyment/utility at
the zero-order level, r = .00. When controlling for risk, resil-
ience, and need for achievement, growth mindset was signif-
icantly associated with the enjoyment/utility dimension of val-
ue, b = −0.081, se = 0.034, p = .016. The effect, however, was
negligible: increase in adjusted R-squared compared to model

Table 1 Participant
Demographics Entrepreneurs Non-entrepreneurs

N 264 330

Age Mage=35.67, age range=18–72, SD= 11.40 Mage=39.58, age range=18–78, SD= 14.20

Gender 58.7% male; 40.9% female 49.1% male; 49.1% female

Education 3.4% no college

21.6% some college or two-year degree

53.4% 4-year degree

21.2% more than 4-year degree

7.0% no college

24.8% some college or two-year degree

47.9% 4-year degree

20.3% more than 4-year degree

Race 2.3% American Indian/Alaska Native

8.3% Asian

15.2% Black or African-American

6.1% Hispanic/Latino

64.8% White

3.3% More Than One of the Above

0.4% Prefer Not to Answer

0.0% American Indian/Alaska Native

9.4% Asian

7.3% Black or African-American

7.3% Hispanic/Latino

71.5% White

2.7% More Than One of the Above

1.8% Prefer Not to Answer

Age of Venture 3.4% founded in 2020

12.9% founded in 2019

15.9% founded in 2018

11.7% founded in 2017

7.6% founded in 2016

8.7% founded in 2015

19.3% founded between 2010 and 2014

14.0% founded between 2000 and 2009

4.2% founded between 1990 and 1999

1.1% founded between 1970 and 1989

N/A

Industry Retail Trade: 14.8%

Art, Entertainment, Recreation: 11.4%

Information: 9.1%

Finance & Insurance: 8.7%

Professional, Scientific, & Technical: 7.6%

Wholesale Trade: 6.8%

Manufacturing: 6.1%

Health Care & Social Assistance: 5.7%

Multiple Other Categories 5% or less

N/A
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with all three controls was .005. In addition, the parameter
estimate for GME was negatively signed, which would indi-
cate that as mindset becomes more growth-oriented, value
decreases—suggesting that mindsets do not directly relate as
expected to enjoyment-utility value evaluations.

Identity Value GME was significantly associated with identity
value, after controlling for risk, resilience, and need for achieve-
ment, b = −0.26, se = 0.05, p < .001. Increase in adjusted R-
squared compared to the model with all three controls was
.026, with the overall model accounting for 31% of variance.
Directionality of the relationship was negative, indicating that
as growthmindset increases, identity value decreases. This neg-
ative association was also observed at the zero-order level, r =
−.14. These findings are opposite of what we expected.

CostAs Table 6 indicates, GME exhibited a moderately strong
zero-order correlation with the cost dimension of value, r =
−.40. The association held when controlling for risk, resil-
ience, and need for achievement, b = −0.38, se = 0.04,
p < .001. Adjusted R-squared doubled with the addition of

GME, from .105 to .208. Here, as GME increases, perception
of costs to entrepreneurship decreases as well, consistent with
growth mindset theory and providing an affirmative answer to
Research Question 7.

Research Question 8: Does Entrepreneurial Status Moderate
the Association of GME with Expectancy-Value?

To address this question, we constructed a series of linear
regression models, separately for each dimension of expectan-
cy-value. For each dimension, we first constructed a model
that regressed the outcome only on GME. Then, we added
entrepreneurial status as a moderator, with status operational-
ized as past/present entrepreneurs versus all others.

Self-Efficacy Although there was no significant zero-order asso-
ciation of GME with self-efficacy, a significant association
emerged when controlling for entrepreneurial status, b = 0.13,
se = 0.04, p < .001, adjusted R-square = .290, such that greater
GME was linked with greater self-efficacy, as expected. When

Table 2 Exploratory Factor
Analysis: How Many Factors
Underlie Growth Mindsets in the
Domain of Entrepreneurship?

Procedure # Factors Suggested Comments

Kaiser Criterion 1 The first eigenvalue is 3.80; the second is .60.

Scree Plot 1

Parallel Analysis 2 Plot suggests that the difference between 1 and
2 factors is very close.

Root Mean Square Residual 1–2 RMSR for 1-factor solution is .04, which suggests
adequate fit and parsimony. However, RMSR
does drop to 0 for two-factor solution.

Exact-fit test 2 This test was significant for 1-factor solution,
non-significant for 2-factor solution.

RMSEA 2 Lower bound of 90% confidence interval for
1-factor solution was > .10, suggesting poor
fit. Lower bound of the 90% CI for 2-factor
solution was 0.

Residual Matrices 1 No off-diagonal residuals were>.10

Interpretation 1–2 A case could be made that 2-factor model represents
a clustering of entrepreneurship/leadership on
the one hand and creativity/personality on the other.
The two factors correlate strongly, at .70.

Table 3 EFA Factor
Loadings: 1-Factor
Solution*

Variable Factor 1

Mindset of Entrepreneurship .83

Mindset of Leadership .81

Mindset of Creativity .84

Mindset of Intelligence .61

Mindset of Personality .77

*Using unweighted least squares estima-
tion with oblimin rotation

Table 4 EFA Factor Loadings: 2-Factor Solution*

Variable Factor 1 Factor 2

Mindset of Entrepreneurship .00 1.00

Mindset of Leadership .39 .47

Mindset of Creativity .67 .21

Mindset of Intelligence .46 .19

Mindset of Personality .92 −.08

*Using maximum likelihood estimation with oblimin rotation
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the interaction term was entered into the model, the interaction
was significant, b =−0.19, se = 0.08, p= .012, with adjusted R-
squared of .297. In this interaction, the effect of GME was sig-
nificant among non-entrepreneurs, such that each unit increase in
GME was associated with a .23-unit increase in entrepreneurial
self-efficacy (p < .001). However, among entrepreneurs, GME
was not significantly associated with entrepreneurial self-effica-
cy, b = .04, se = 0.05, p = .439 (estimated from a reparameterized
model in which entrepreneurs were coded as 0 instead of 1).

Enjoyment/Utility As already shown by the previous correla-
tion results, GME did not exhibit a zero-order association with
enjoyment/utility. Unsurprisingly, that held true when control-
ling for entrepreneurial status, b = 0.05, se = .03, p = .181.
And, equally unsurprisingly, entrepreneurs displayed signifi-
cantly more enjoyment of entrepreneurship than did non-en-
trepreneurs, b = 1.31, se = 0.10, p < .001.When the interaction
between GME and entrepreneurial status was entered into the
model, the interaction was marginally significant, b = 0.13,
se = 0.07, p = .060. For this interaction, the effect of mindset
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Fig. 2 G-Factor Model of Growth Mindset in Entrepreneurship

Table 5 Correlation Matrix: Growth Mindset in Entrepreneurship and Big-Five Personality Indicators

GME Extra1 Extra2 Agree1 Agree2 Agree3 Consc1 Consc2 Neuro1 Neuro2 Open1 Open2

Growth Mindset in
Entrepreneurship (GME)

1

Extraversion1 .30*** 1

Extraversion2 −.01ns .37*** 1

Agreeableness1 −.09* −.06ns .32*** 1

Agreeableness2 .39*** .19*** −.01ns .12** 1

Agreeableness3 .13** −.04ns .28*** .38*** .22*** 1

Conscientiousness1 .34*** .19*** .07ns 0.00ns .47*** .11** 1

Conscientiousness2 .15*** −.10* .17*** .18*** .16*** .35*** .37*** 1

Neuroticism1 .02ns 0.00ns −.33*** −.30*** −.17*** −.33*** −.20*** −.35*** 1

Neuroticism2 −.33*** −.27*** −.25*** −.11** −.46*** −.07ns −.53*** −.21*** .41*** 1

Openness1 .44*** .18*** −.11** −.16*** .28*** .03ns .26*** .11** .08ns −.23*** 1

Openness2 .15*** .02ns .20*** .12** .12** .34*** .11** .32*** −.20*** .03ns .17*** 1

*** p < .001; ** p < .01; * p <. 05; ns = not significant

Note: Growth mindset is coded such that higher scores indicate belief in greater malleability of the attribute (“growth” mindset). Items indicating Big-
Five personality traits have been coded such that higher scores indicated greater levels of the trait
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on interest/utility was significant and positive among entrepre-
neurs (b = 0.11, se = 0.05, p = .024), but non-significant
among participants who were not entrepreneurs (b = −0.02,
se = 0.05. p = .631). Overall, however, the interaction effect
was trivial, with adjusted R-squared increasing only by .003
with inclusion of the interaction (from .229 to .232).

Identity Value GME exhibited a small, but significant, zero-
order association with identity value, b = −0.21, se = 0.06,
p = .001, with an adjusted R-squared of .02. Entering entre-
preneurial status into the model, we found that the association
held, albeit with a smaller coefficient, b = −0.12, se = 0.04,
p = .008. Not surprisingly, there was a huge effect of entrepre-
neurial status on identity value, b = 2.78, se = 0.13, p < .001,
adjusted R-squared = .460. When the interaction between
GME and entrepreneurial status was entered into the model,
the interaction was significant, b = 0.36, se = 0.09, p < .001,
adjusted R-squared = 0.473. This model indicates that the ef-
fect of GME was significant among non-entrepreneurs, such
that each unit increase in growth mindset was associated with
a .31-unit reduction in identity value (b = −.31. se = 0.07,
p < .001). Among entrepreneurs, the effect of mindset on
value-identity was non-significant, b = .04, se = 0.06,
p = .473.

CostAs shown earlier, GMEwas significantly associated with
cost at the zero-order level, b = −0.433, se = 0.04, p < .001,
adjusted R-squared = .15. Controlling for entrepreneurship,
status this relationship held (b = −0.46, se = 0.04, p < .001),
with entrepreneurship status exerting a sizeable effect (b =
−.91, se = 0.11, p < .001), and overall adjusted R-squared in-
creasing to .240. When we included the interaction in the
model, the interaction was significant, b = −.38, se = 0.08,
p < .001, and the overall adjusted R-squared rose to .269.
The interaction indicates that the negative effect of GME on
the costs of entrepreneurship is even stronger (more negative)
among entrepreneurs than non-entrepreneurs. For non-entre-
preneurs, the effect of growth mindset was significant
(p < .001), such that each unit increase in GMEwas associated
with a .26-unit reduction in the costs linked to entrepreneur-
ship (b = −0.26, se = 0.06, p < −.001). But for entrepreneurs,
this effect was nearly two-and-a-half times the magnitude, b =
−.64, se = 0.05, p < .001.

Exploratory Question 1: Is GME Indirectly Linked to Value Via
Self-Efficacy among Non-Entrepreneurs but Not
among Entrepreneurs?

In answering Research Question 5, we failed to find a signif-
icant overall positive association between GME and

Table 6 Correlations for
Convergent Validity of the
Growth Mindset in
Entrepreneurship

GME Risk Resilience Need for Achievement

Growth Mindset in Entrepreneurship (GME) 1

Risk −.12** 1

Resilience .32*** .05ns 1

Need for Achievement .19*** .21*** .32*** 1

*** p < .001; ** p < .01; * p <. 05; ns = not significant

Note: Mindset variables are coded such that higher scores indicate belief in greater malleability of the attribute
(“growth”mindset). Risk, resilience, and need for achievement are coded such that higher scores indicate greater
agreement

Table 7 Correlation Matrix: Growth Mindset in Entrepreneurship and Efficacy/Value

GME Self-
Efficacy

Interest/
Utility

Identity Cost Status Risk Resil. NFA

Growth Mindset in Entrepreneurship (GME) 1

Self-Efficacy .07ns 1

Value: Interest/Utility .00ns .66*** 1

Value: Identity −.14*** .69*** .71*** 1

Cost −.40*** −.29*** −.32*** −.27*** 1

Entrepreneurial Status −.10* .53*** .48*** .67*** −.26*** 1

Risk −.12** .45*** .35*** .46*** −.11** .39*** 1

Resilience (Resil.) .32*** .24*** .20*** .12** −.28*** .07ns .05ns 1

Need for Achievement (NFA) .19*** .55*** .57*** .37*** −.24*** .20*** .21*** .32*** 1

*** p < .001; ** p < .01; * p <. 05; ns = not significant

Note: Core entrepreneurial mindset is coded such that higher scores indicate belief in greater malleability of the attribute (“growth” mindset)
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entrepreneurial self-efficacy. This was somewhat surprising in
light of results recently reported by Burnette et al. (2020b),
who found that a growth mindset intervention increased en-
trepreneurial self-efficacy in an undergraduate sample, and
that this elevated self-efficacy in turn served as a pathway
through which growth mindset indirectly increased interest
in entrepreneurship. In answering Research Question 8, how-
ever, we found that the effect of GME on self-efficacy was
moderated by entrepreneurial status, such that a positive asso-
ciation of GME with self-efficacy was in fact observed—but
only among non-entrepreneurs, rather than entrepreneurs. The
conjunction of these findings suggests a possible means of
reconciling the seeming discrepancy with prior results: per-
haps GME exerts an indirect effect on the dimensions of value
via self-efficacy—as found in Burnette et al. (2020b)—but
only among non-entrepreneurs. After all, Burnette et al.
(2020b) sampled students, not entrepreneurs.

To explore the possibility that the indirect effect of GME
upon value via self-efficacy is conditional based upon entre-
preneurial status, we examined a series of moderated media-
tion models. Specifically, we constructed moderated media-
tion models in which GME predicted each of the three value-
related outcomes: Identity Value, Interest/Enjoyment, and
Cost. As shown in Fig. 3, in eachmodel, entrepreneurial status
was allowed to moderate all three outcomes: mindset on self-
efficacy, self-efficacy on value, and the direct effect of
mindset on value (controlling for self-efficacy). And in all
models, self-efficacy mediated the effect of GME on the ulti-
mate value-based outcome.

For each of the three dimensions of value, there was a
significant indirect effect of GME via self-efficacy in the hy-
pothesized direction—for non-entrepreneurs only. Indirect ef-
fects for non-entrepreneurs, with bootstrapped 95% confi-
dence intervals, were as follows: for Identity Value, ab =
0.15, 95% CI [0.05, 0.26]; for Interest/Enjoyment, ab = 0.11,
95% CI [0.04, 0.18]; for Cost, ab = −0.05, 95% CI [−0.11,
−0.01]. These results are thus consistent with the view that,
among non-entrepreneurs, GME fosters identity value and
interest/enjoyment of entrepreneurship via an increased sense
of entrepreneurial self-efficacy, while reducing the perceived
costs of entrepreneurship via the same pathway. No such in-
direct effects were found among entrepreneurs, and the differ-
ences between indirect effects for entrepreneurs versus non-
entrepreneurs were statistically significant for each outcome.4

Altogether, the results of this exploration appear to replicate
Burnette et al. (2020b) but indicate that the pattern may not

generalize to actual entrepreneurs, as opposed to non-
entrepreneurs who are students.

Exploratory Question 2: Is GME Associated
with Entrepreneurial Status?

Recent developments from the mindset literature suggest that
the links between growth mindset and distal achievement out-
comes are often elusive and highly context-dependent. Meta-
analyses such as Sisk et al. (2018) highlight this emergent
conclusion (e.g., with distal outcomes in the academic do-
main). And, extant theory (from the organizational training
literature—Kirkpatrick, 1959; Kirkpatrick & Kirkpatrick,
2006) and evidence suggest that more proximate
outcomes—such as motivation and challenge-seeking behav-
ior in such domains as academics, mental health, and social
functioning—may be more reliable targets. Thus, we deliber-
ately elected not to prioritize as a pre-registered goal of this
study the distal question of whether or not growth mindsets
predict being an entrepreneur (and thus, by proxy, venture
creation). Nonetheless, we examine the issue here on an ex-
ploratory basis, and in doing so offer initial findings relevant
to a question not yet (to our knowledge) examined empirically
in the research literature.

As shown in Table 1, results indicate that the correlation of
growth mindset in entrepreneurship with entrepreneurial sta-
tus is r = −.10 and is statistically significant. Such an effect
size is equivalent to a Cohen’s d of .20 (Lenhard & Lenhard,
2016), which indicates that entrepreneurs exhibit a more fixed
mindset than non-entrepreneurs by approximately one-fifth of
a standard deviation.

Discussion

Theoretical and Practical Implications

In regard to the first goal, the assessment of growth mindsets
in entrepreneurship, we first conducted taxometric analyses,
which provided statistical evidence that the latent structure of
mindset constructs related to entrepreneurship is continuous
rather than categorical. To our knowledge, this is the first
investigation of its kind in the growth mindset literature. The
finding that the latent structure of mindset constructs is con-
tinuous provides a formal statistical warrant for use of factor
analyses. And, this result is quite plausible in light of a con-
fluence of findings from taxometric investigations—which
suggest that continuous latent constructs are susceptible to
minor shifts via manipulation (Ruscio et al., 2006)—and
mindset intervention research—which demonstrates that
light-touch interventions indeed can produce modest shifts
in mindsets in multiple domains (Burnette et al., 2020a, b;
Sisk et al., 2018).

4 Statistical significance for the difference in indirect effects was determined
by examining the index of moderated mediation (Hayes, 2018) in all three
models. For each dimension of value, the index of moderated mediation sig-
nificantly differed from zero based on bootstrapped confidence intervals (for
Identity Value it was −0.13, 95% CI [−0.24, −0.01]; for Interest/Enjoyment:
−.09, 95% CI [−0.17. -0.003]; for Cost: 0.05, 95% CI [0.01, 0.10].
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Practically speaking, our insights here might provide a lens
through which greater nuance can be observed regarding the
process bywhich a part-time entrepreneur becomes a full-time
entrepreneur, or by which someone who pursues a hobby
turns it into an identity and a business (e.g., Audretsch et al.,
2017). Put simply, it could be that someone who has a greater
growth mindset of entrepreneurship (see our validated mea-
sures in Appendix A) is more likely to make the transition—
and nowwe can measure it. And, since we know that mindsets
can be taught or primed, interventions along these lines can
facilitate greater entrepreneurial entry from accelerators, incu-
bators, and other settings in which aspiring entrepreneurs have
to consider how to assess the pitfalls of startup life (e.g.,
Bullough et al., 2014) and make (or not) the jump to full-
time entrepreneurship.

We next conducted factor analyses to better understand the
nature of growth mindsets that are relevant for entrepreneur-
ship. We found evidence of a unidimensional growth mindset
in entrepreneurship (GME) that underlies the five mindset
constructs relevant to being an entrepreneur (mindsets of en-
trepreneurship, mindsets of leadership, person mindsets,
mindsets of intelligence, and mindsets of creativity). This
finding suggests that interventions, trainings, or curricula
aimed at fostering stronger growth mindsets of entrepreneur-
ship might consider simultaneously including multiple mes-
sages of change: information about the potential for the brain
to make new connections; content concerning the potential to
develop creativity and leadership skills; the idea that generally
people can and do change with new experiences; and infor-
mation about the potential to improve entrepreneurial abilities.
This finding is entirely plausible in light of prior mindset

research, which finds evidence of overlap in some mindsets,
including intelligence and personality (Burnette et al., 2020a,
b).

In terms of our second research goal, testing the personality
correlates of mindsets, the unidimensional GME demonstrat-
ed small but significant positive correlations with standard
indicators of conscientiousness and openness, but did not con-
sistently correlate with indicators of extraversion, agreeable-
ness, or neuroticism. Such findings are in accord with prior
psychometric work on mindsets of intelligence and personal-
ity (Dweck et al., 1995). We also found that GME correlated
significantly and positively with resilience and need for
achievement but displayed a significant (and unexpected) neg-
ative correlation with risk-taking. These results suggest that
GME is a distinct construct. That is, GME is largely unrelated
to measures of Big Five personality but does display small to
moderate correlations with related constructs of resilience and
need for achievement. The positive relation between growth
mindsets and resilience as well as the desire to master and
learn new skills (i.e., need for achievement) is consistent with
past work (e.g., Schmidt et al., 2015; Yeager &Dweck, 2012).

However, it is unclear why GME might be negatively re-
lated to risk-taking. One potential explanation is that, in the
current work, we operationalized risk-taking at a dispositional
level. Perhaps growth mindsets encourage seeking challenges
related to learning and development in specific contexts but do
not foster a general inclination towards danger and adventure.
By contrast, a fixed mindset about one’s abilities might insti-
gate a desire to prove oneself to others, and being daring is one
way tomeet this goal. Overall, the current findings continue to
provide evidence that growth mindsets are not strongly or

Growth Mindset
of

Entrepreneurship

Entrepreneurial
Self-Efficacy

Interest/Utility
Identity
Cost

Entrepreneurial
Status

Fig. 3 Conditional Indirect Effect of Growth Mindset on the Three Dimensions of Value via Self-efficacy
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consistently linked to the Big Five but do relate to resilience
and the desire to learn and master new things. However, more
work is needed to understand relationships between growth
mindsets and different conceptualizations of willingness to
take risks and try new ventures.

Our third goal was to look at effects of growth mindsets on
motivation. Past work, primarily with student samples, reports a
positive association (Burnette et al., 2020b), whereas other work
only finds a relation between growth mindsets and self-efficacy
when threat is salient (Pollack et al., 2012). Our current study
extends and qualifies extant findings by sampling both entrepre-
neurs and non-entrepreneurs, and by examining cost as an im-
portant dimension of value. The expected significant positive
association of GME with self-efficacy emerged, but only among
non-entrepreneurs. The lack of a positive association among en-
trepreneurs may be related to differences between entrepreneurs
in threat salience (e.g., Pollack et al., 2012)—making this a
worthwhile topic for future research, as we note later when ad-
dressing limitations and future directions. Additionally, among
non-entrepreneurs, we find a significant indirect effect of GME
on each dimension of value via self-efficacy, consistent with
previous research (Burnette et al., 2020b).

With respect to direct links between mindset and value, our
work highlights the important—and heretofore under-exam-
ined—role of cost as a dimension of value. Results revealed
that GME displayed a significant negative association with the
perceived costs of entrepreneurship. Additionally, this associ-
ation was significant among both non-entrepreneurs and en-
trepreneurs but was significantly stronger among entrepre-
neurs. This was the largest and most robust outcome in the
current work, and it held controlling for other relevant predic-
tors. Although cost was introduced in the earliest formulations
of the theory (Eccles et al., 1983), it languished in relative
obscurity for over two decades, until a resurgence of interest
re-established its relevance (for a review, see Flake et al.,
2015). Yet, to date, cost as a dimension of expectancy-value
has not been explicitly examined as a factor predicting entre-
preneurial motivation (e.g., Renko et al., 2012). Our work
addresses this issue and from a practical standpoint our find-
ings suggest that fostering growth mindsets could reduce neg-
ative appraisals by reframing effort and work as progress.
Indeed, a plethora of work highlights the importance of these
evaluations for motivation to pursue goals, and this has par-
ticular relevance for the field of entrepreneurship where ob-
stacles can be seen as opportunities or hindrances.

Contrary to expectations, there was no total effect of GME
with enjoyment/utility conceptualizations of value, although
there was a significant (albeit very small) positive association
among entrepreneurs. Furthermore, there was a negative associ-
ation of GME with identity value only for non-entrepreneurs.
Among entrepreneurs, there was no significant association with
identity-value. Overall, in considering how our findings match
with past work on growth mindsets and expectancy-value

outcomes in entrepreneurship, we find that entrepreneurial status
is a critical moderator, with effects only replicating for self-
efficacy in individuals who do not identify as an entrepreneur.
Furthermore, we find little support for direct links between
growth mindsets and value—at least when conceptualized as
enjoyment, utility and identity. However, we do replicate past
work that finds an indirect link between mindsets and value via
self-efficacy—at least in the non-entrepreneurial sub-sample.

Limitations and Future Directions for Research

First, our work is limited in that we recruited participants from
the United States. Future work definitely needs to examine,
for example, “how the exposure to foreign countries” can aide
in developing entrepreneurial mindsets (Pidduck et al., 2020,
p. 14). Second, we used MTurk, and we acknowledge that
findings based on MTurk data should be replicated (e.g.,
Chmielewski & Kucker, 2020). Third, the current work is
cross-sectional and correlational, thus limiting conclusions
about the causal direction of effects (Sisk et al., 2018).
Fourth, with regard to the mindset measures we used, we did
not look specifically at how each individual measure affected
motivation. Because we did not have a theoretically-driven
reason for why one, versus another, mindset measure would
differentially predict motivation, using one parsimonious
growth mindset measure may increase replicability and be
more likely to generalize (e.g., Burnette et al., 2020b;
Costello & Osborne, 2005). Fifth, we did not differentiate
our sample of entrepreneurs based on what stage of venturing,
or type of venture, they were in (e.g., nascent, emerging,
growth, established, prosocial, antisocial; Lundmark &
Westelius, 2019). For example, there is evidence to suggest
that entrepreneurs at various organizational life cycle stages
will experience unique events, challenges, and setbacks
(Dibrell et al., 2011; Dodge & Robbins, 1992) and thus, this
may further moderate links between mindsets and motivation.
Relatedly, the association of mindsets and outcomes has been
shown to be especially important when threat is salient (e.g.,
Pollack et al., 2012). So, looking at what challenges arise at
different organizational life cycle stages, and how mindsets
affect whether and how aspiring and emerging entrepreneurs
react, and cope, is a very important topic for future research.
Sixth, we operationalized motivation using expectancy-value
theory. Although prominent in the research literature,
expectancy-value theory is not the only conceptual framework
available to address motivation. Future research might profit-
ably examine the association of entrepreneurial mindsets and
motivation using alternative models and operationalizations of
motivation. Finally, on an exploratory basis, we examined
whether growth mindset in entrepreneurship was linked to
entrepreneurial status. Counterintuitively, we found that non-
entrepreneurs were more growth-oriented than entrepreneurs
in their mindset. Such a finding may add to emergent results
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from the mindset literature suggesting that the links between
growth mindset and distal achievement outcomes are tenuous
and highly context-dependent. Future research, perhaps in-
volving longitudinal designs, will be needed to elucidate the
mechanisms through which growth mindsets might influence
more proximate outcomes relevant to entrepreneurship, and
perhaps, in turn and under some conditions, the concrete pro-
cesses by which individuals become entrepreneurs and create
ventures.

These limitations pave theway for future work to replicate and
extend existing findings. For example, future research could in-
vestigate links in more diverse samples, utilize experimental de-
signs, include entrepreneurs at different stages in their ventures,
and incorporate other relevant outcomes such as howGMEmight
affect identity and passion in entrepreneurship (Murnieks et al.,
2020) as well as in actual startup decisions. Additionally, in the
future it will be intriguing to examine if, and how, other person-
ality factors, such as grit, affect important outcomes among entre-
preneurs in concert with mindsets (Dixson, 2019).

Conclusion

We examined how beliefs about the malleable versus fixed
nature of the attributes required to be an entrepreneur can be
assessed in a statistically reliable way. We also explored if
these mindsets are important predictors of motivation. In ad-
dition to providing a methodologically sound measure to as-
sess growth mindsets of entrepreneurship, we leveraged the
longstanding literature on growth mindsets to outline how
mindsets relate to efficacy, value, and cost evaluations—all
critical motivators and predictors of achievement. The find-
ings point to the importance of understanding links in entre-
preneurs as well as non-entrepreneurs and highlights the im-
portance of growth mindsets for cost evaluations.

Appendix A. Measures5

Mindsets of Entrepreneurship

1. I have a certain amount of entrepreneurial ability, and I
can’t really do much to change it.

2. My entrepreneurial ability is something about me that I
can’t change very much.

3. To be honest, I can’t really changemy entrepreneurial ability.

Mindsets of Leadership

1. I have a certain amount of leadership ability, and I can’t
really do much to change it.

2. To be honest, I can’t really change my ability to lead.
3. Becoming a good leader takes time, effort, and energy.

Mindsets of Creativity

1. I have a certain amount of creativity and I really can’t do
much to change it.

2. You either are creative or are not—even trying very hard
you cannot change much.

3. Some people are creative, others aren’t—and no practice
can change it.

Mindsets of Intelligence

1. I don’t think I personally can do much to increase my
intelligence.

2. To be honest, I don’t think I can really change how intel-
ligent I am.

3. With enough time and effort, I think I could significantly
improve my intelligence level.

Mindsets of People

1. People can do things differently, but the important parts of
who they are can’t really be changed.

2. The kind of person someone is is something very basic
about them that can’t be changed very much.

3. Everyone is a certain type of person, and there is not much
that can be done to really change that.

Big Five

“How well do the following statements describe your person-
ality? I see myself as someone who...”

1. ...is reserved.
2. ...is generally trusting.
3. ...tends to be lazy.
4. ...is relaxed, handles stress well.
5. ...has few artistic interests.
6. ...is outgoing, sociable.
7. ...tends to find fault with others.
8. ...does a thorough job.
9. ...gets nervous easily.

10. ...has an active imagination.5 All items used the same 1–7 scale (1 = strongly disagree, 7 = strongly agree).
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11. ...is considerate and kind to almost everyone.

Risk Taking

“Using the scale below, please indicate the extent to which
you agree or disagree with the following statements.”

1. I enjoy being reckless.
2. I take risks.
3. I seek danger.
4. I know how to get around the rules.
5. I am willing to try anything once.
6. I seek adventure.
7. I would never go hang-gliding or bungee-jumping.
8. I would never make a high-risk investment.
9. I stick to the rules.

10. I avoid dangerous situations.

Resilience

“Please indicate how accurately that trait describes you...”

1. I tend to bounce back quickly after hard times.
2. I have a hard time making it through stressful events.
3. It does not take me long to recover from a stressful event.
4. It is hard for me to snap back when something bad

happens.
5. I usually come through difficult times with little trouble.
6. I tend to take a long time to get over set-backs in my life.

Need for Achievement

“To what degree do you agree with the following four
statements?”

1. I need to meet the challenge.
2. I need to continue learning.
3. I need personal growth.
4. I need to prove that I can succeed.

Self-Efficacy

“I am confident that I can…”

1. Identify new business opportunities
2. Create new products
3. Think creatively
4. Commercialize an idea or new development

Value- Enjoyment/Utility

“Please indicate the extent to which you agree or disagree
with the following statements.”

1. Being an entrepreneur is enjoyable.
2. Being an entrepreneur is interesting.
3. Being an entrepreneur could help me achieve other im-

portant goals in my life.
4. Being an entrepreneur provides more opportunities than

other career options.

Value- Identity

“Please indicate the extent to which you agree or disagree
with the following statements.”

1. Being an entrepreneur is an important part of my identity.
2. Being an entrepreneur is important to who I am.

Cost

“Please indicate the extent to which you agree or disagree
with the following statements.”

1. Being an entrepreneur demands too much time.
2. Being an entrepreneur is too much work.
3. I have so many other responsibilities that I am unable to

put in the effort necessary to be an entrepreneur.
4. Being an entrepreneur is too stressful.

Appendix B. Data Analysis

Goal 1

Research Question 1: Taxometric Analysis Taxometrics is a
quantitative analysis that assesses whether a set of observed
scores reflects an underlying categorical latent variable or an
underlying continuous latent variable (Borsboom et al., 2016;
Meehl, 1992; Ruscio et al., 2006; Ruscio & Ruscio, 2004). It
answers the question of whether observed scores are likely the
product of latent discrete classes or profiles, on the one hand,
versus continuous latent factors or dimensions, on the other.
This conclusion, in turn, offers researchers guidance on the
empirical techniques best suited for subsequent empirical
investigation—that is, should researchers undertake latent
class analysis (for categorical structures), or factor analysis
(for continuous structures).
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Taxometric analysis works by determining the fit of both
latent categorical and latent continuous models to the ob-
served data, then formally comparing these degrees of fit.
This approach provides a quantitative index of how much
better (or worse) a continuous measurement model captures
the data, relative to a discrete measurement model.
Specifically, and as implemented in the R package used here
(RTaxometrics; Ruscio & Wang, 2017), the software simu-
lates data assuming an ideal latent categorical structure, then
simulates data assuming an ideal latent continuous structure,
and then compares the fit of the observed data to each of the
two simulated datasets. Fit of the observed data to each sim-
ulated dataset is measured using a variant of the Root Mean
Squared Residual (RMSR). These two fit measures are then
combined into a single index of relative fit, referred to as the
Comparative Curve Fit Index (CCFI). The CCFI ranges from
0 to 1, with values substantially greater than .50 (.55 or higher)
representing support for a latent categorical model, values
substantially less than .50 (.45 or lower) representing support
for a latent continuous model, and values near .50 indicating
unclear results (Sakaluk, 2019). In practice, the above proce-
dure is performed using three different specifications of “ide-
al” categorical and continuous latent structure (for details, see
Ruscio &Wang, 2017), with a CCFI value generated for each
approach (termed “MAMBAC,” “MAXEIG,” and “L-
Mode,”, respectively), as well as an overall CCFI that aver-
ages all three outputs. In this way, researchers can determine
whether multiple approaches converge on the same
conclusion—either categorical or continuous latent structure
(Ruscio et al., 2006).

In accordance with conventional recommendations
(Ruscio &Wang, 2017), data were first checked to gauge their
suitability for taxometric analysis (for data analytics over-
view). Data checks indicated no issues with skew or with item
validities (discriminatory ability). Although some within-
group correlations were above recommended levels for
taxometrics, we proceeded with analyses.

For the present investigation, we entered composite scores
for each of the five mindset scales—Entrepreneurship,
Leadership, Creativity, Intelligence, and Personality—as con-
tinuous indicators into the taxometric analysis. In accord with
the suggestions of Sakaluk (2019), a researcher-provided ini-
tial estimate of the taxonic base rate (a parameter necessary to
simulate data under the assumption of idealized categorical
structure) was used—in this case .25. This initial estimate
allows CCFI values to be generated efficiently, during which
process the software generates an empirically estimated
taxonic base rate. The analysis was then re-run using the em-
pirical estimate of the base rate.

Research Question 2: Factor Analysis To determine the num-
ber of dimensions underlying growth mindsets of entrepre-
neurship, we conducted both exploratory and confirmatory

factor analysis. In order to improve generalizability of results,
we randomly split the data into training and test datasets (N =
297 in each case), conducting exploratory factor analysis with
the training data, and confirmatory factor analysis with the test
data.

Exploratory factor analysis was conducted using the R
package psych (Revelle, 2018). Number of factors was deter-
mined using a variety of criteria, including parallel analysis,
root mean square residuals, root mean square error of approx-
imation (RMSEA), and interpretability of resulting factor
loadings, in addition to Kaiser’s criterion and the scree plot.
When multi-factor solutions were estimated, oblimin rotation
was used, on the assumption that resulting factors were likely
to correlate.

Confirmatory factor analysis was conducted using the R
package lavaan (Rosseel, 2012). Model fit was assessed with
the Chi-squared test, Comparative Fit Index (CFI), RMSEA,
and Standardized Root Mean Residual (SRMR). Robust ver-
sions of these criteria were employed when deviations from
multivariate normality were indicated.

Exploratory Factor Analysis Exploratory factor analysis was
conducted on the training dataset. Given that each of the five
mindset scales was had been previously validated, we entered
composite scores for each scale (Flora, 2018). The strongest
correlations occurred between entrepreneurship and leader-
ship (.74) and between personality and creativity (.70).
Inspection of a Normal Q-Q plot in conjunction with results
of Mardia’s test suggested that the data could not be assumed
multivariate normal. Accordingly, unweighted least squares
estimation was used where possible.

Parallel analysis, inspection of a scree plot, and examina-
tion of eigenvalues in light of Kaiser’s criterion suggested the
presence of either one or two factors (see Table 2). Therefore,
we ran both a one-factor and a two-factor model for further
examination. Because any two factors would likely be corre-
lated (given than all variables represent facets of mindsets),
oblimin rotation was used to interpret loadings.

Factor loadings for the one-factor model are provided in
Table 3, for the two-factor model in Table 4. Additional
criteria for distinguishing between the two models—beyond
parallel analysis, a scree plot, and Kaiser’s criterion—were
based upon Flora (2018), and included root mean square re-
siduals (RMSR), visual inspection of the residual matrix, an
exact-fit test, Root Mean Square Error of Approximation
(RMSEA), and interpretation of factor loadings. Results are
summarized in Table 2.

The one-factor solution accounted for 60% of variance,
with all factor loadings greater than .50. RMSR was .04 and
inspection of residual matrix revealed that all residuals were
less than .10—both of which are consistent with good model
fit. However, the exact-fit test was significant (p < .001), and
the lower bound of the 90% confidence interval for RMSEA
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was > .10, with the latter finding in particular suggesting poor
fit. A two- factor solution was estimated using unweighted
least squares, but produced a Heywood case. A two-factor
solution using maximum likelihood was then estimated and
converged normally. Collectively, the two factors accounted
for 69% of the variance, and overall exhibited notably better
fit. The hypothesis of exact fit was not rejected (p = .67),
RMSR was < .01, and the lower bound of the 90% confidence
interval for RMSEA was 0. Interpretability, however, was not
entirely clear. As Table 4 shows, mindsets of entrepreneurship
and leadership clustered together—which makes theoretical
sense. But the loading for entrepreneurship was suspiciously
high (and indeed was out-of-bounds using other forms of ro-
tation). More worryingly, the remaining variables—intelli-
gence, creativity, and personality—did not uniquely and
strongly specify a single factor. Specifically, mindset of lead-
ership showed signs of cross-loading (.39 on the “personality”
factor, as well as .47 on the “entrepreneurship” factor).
Additionally, the two factors correlated strongly (.70), but
not above the threshold of .85, which is generally considered
sufficient to conclude that the latent structure is unidimension-
al (Brown, 2015).

Altogether, the general better statistical fit of the two-factor
model led us to slightly favor a two-factor structure in which
mindsets of entrepreneurship and leadership clustered togeth-
er, but parsimony and interpretability kept us open to the pos-
sibility of a one-factor solution.

Confirmatory Factor Analysis Confirmatory factor analysis
was conducted on the test dataset. Aswith the EFA, composite
scale scores for each mindset domain were used. Results of
Mardia’s test again suggested that the data could not be as-
sumed multivariate normal. Accordingly, models were esti-
mated using robust maximum likelihood estimation
(“MLM”).

A two-factor model was estimated, with the first factor
consisting of mindsets of entrepreneurship and leadership,
and the second factor consisting of mindsets of creativity,
intelligence and personality. For both factors, the metric of
the latent was set by the mindset scale that loadedmost strong-
ly on the factor during the exploratory stage of analysis. Thus,
mindset of entrepreneurship set the metric for Factor 1, and
mindset of personality set the metric for Factor 2. Model esti-
mation terminated normally. Fit of the model was good based
on multiple major indices: robust χ2 (4) = .705, p = .951; ro-
bust CFI = 1.00; robust RMSEA = 0.00; SRMR = .008. All
indicators loaded strongly on their assigned factors (> .70),
but the two factors exhibited an extremely high correlation
of .94. This correlation was well above the recommended
threshold of .85 for concluding that two factors represent a
single dimension.

Accordingly, a one-factor model was estimated with
mindset of entrepreneurship setting the metric of the latent.

Model estimation terminated normally. Fit of the one-factor
model was also good based on the same major indices: robust
χ2 (5) = 3.059, p = .691; robust CFI = 1.00; robust RMSEA =
0.00, 90% CI [0.00, 0.09]; SRMR= .015. All indicators load-
ed strongly on the single factor (≥ .70).

The good fit of the one-factor model, together with the very
high correlation of factors in the two-factor model, provided
strong support for unidimensional latent structure, and addi-
tional evidence boosted this support. First, we estimated an
alternative two-factor confirmatory model with a different pat-
tern of loadings. Specifically, we assigned mindset of person-
ality to load with the mindsets of entrepreneurship and lead-
ership, rather than with creativity and leadership. Fit of this
model was also excellent, χ2 (4) = 1.545, p = .819, indicating
that the initial two-factor specification did not seem to be
highlighting a particularly meaningful pattern of clustering.
Second, using the test dataset, we repeated the exploratory
factor analyses that we conducted earlier on the training
dataset. Parallel analysis, inspection of a scree plot, and
Kaiser’s criterion all suggested one rather than two factors.
But most importantly, a two-factor EFA using the test data
failed to yield the same pattern that was observed with the
training data, in which entrepreneurship and leadership clus-
tered together in one factor, while creativity, intelligence, and
personality clustered in another. Indeed, with the test data,
there was no interpretable second factor at all—factor load-
ings for the second factor were uniformly below .30. Thus,
EFA results for a two-factor solution from the test dataset did
not replicate those from the training dataset.

Goal 2

Research Questions 3 & 4: Correlation Analyses To examine
discriminant validity, we first report correlations of mindsets
with each of the items in the Big Five. For convergent validity,
we report correlations of mindsets with the three traits associ-
ated with successful entrepreneurship—namely, risk-taking,
resilience and need for achievement.

Goal 3

Research Questions 5–8: Regression Analyses All linear re-
gression models were reported using unstandardized parame-
ter estimates. These estimates were denoted with “b,” and
because both predictor and outcome variables were assessed
on 7-point scale, “b” indicates the expected change in out-
come (on the 7-point scale) for a 1 unit increase in growth
mindset. Statistical inference was made using a two-tailed
alpha of .05. For moderation analyses, dummy coding was
used to distinguish entrepreneurs (“1”) from non-
entrepreneurs (“0”). Mediation and moderation analyses were
conducted using the “Process” macro for R Version 3.5, beta
0.1 (Hayes, 2018). Prior to regression analyses, weak metric
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invariance of mindset items was established between entrepre-
neurs and non-entrepreneurs, ensuring that any significant in-
teractions observed in the data were not due to differences in
measurement properties of mindset between the two groups.
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