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ARTICLE

The Importance of Separating Appropriateness into Impact and Feasibility for 
the Psychology of Creativity
Joel Chan a and Christian D. Schunnb

aCollege of Information Studies, University of Maryland; bLearning Research and Development Center, University of Pittsburgh

ABSTRACT
Scientific progress on creativity research depends on having properly operationalized measures. In 
psychological research on creativity, it is common to operationalize creativity as the combination 
of novelty and appropriateness. However, the operationalization of appropriateness varies widely 
across researchers, studies, and domains (e.g. technical goodness, significance, elegance, useful-
ness, and feasibility). We argue that a core distinction between impact (how useful an idea is for 
solving the problem) and feasibility (how easy it is to realize the idea) underlies the variation. We 
further claim that this distinction is both possible to capture reliably in practice and psychologically 
significant. To test these claims, 318 ideas from 5 real-world social innovation problems (e.g. 
improving accessibility in elections) were rated for novelty, impact, and feasibility by a set of six 
experts selected for each of the 5 challenges. We find that all three constructs can be measured 
reliably and are statistically separable. Further, we show that distinguishing impact and feasibility 
reveals theoretically meaningful patterns of relationships with key psychological processes of 
creativity – analogy and conceptual combination – that would be difficult if impact and feasibility 
were conflated. These results demonstrate the theoretical importance of separating appropriate-
ness into impact and feasibility for the psychology of creativity.
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Introduction

Measuring the creativity of “products” is an important 
aspect of the scientific study of creativity. Early work on 
creativity sought to understand the characteristics of 
creative personalities, which required reliable ways of 
determining which people were creative and which ones 
were not (Guilford, 1950). In the current “sociocultural” 
approach to creativity research (Sawyer, 2012), other 
aspects of creativity are being studied: in Mel Rhodes’ 
classic 4P distinction (Rhodes, 1961), creativity research 
across multiple disciplines and fields now studies the 
characteristics of people, processes, and pressures that 
constrain or facilitate the generation of creative pro-
ducts. Across these domains of creativity research, it is 
frequently critical to be able to conceptualize and mea-
sure creative products in a rigorous manner.

Many definitions of creative products have been pro-
posed. One common thread is that both “novelty” and 
“appropriateness” are required for a product to be con-
sidered creative. As Sawyer (2012) described in his review 
of definitions of creativity, “Creativity is the generation of 
a product that is judged to be novel and also to be 
appropriate, useful, or valuable by a suitably knowledge-
able social group.” This is sometimes called the “standard 

definition of creativity” (Runco & Jaeger, 2012), and 
aligns with many other prominent theoretical definitions 
of creativity. For example, in Csikszentmihalyi’s Systems 
Model (Csikszentmihalyi, 1997), a product is considered 
creative if it has contributed to a domain, based on judg-
ments from an appropriate set of experts in that domain. 
Simonton’s (2016) tripartite model distinguishes statisti-
cal infrequency of the idea and surprise (with respect to 
the utility of the idea) as aspects of novelty, in part to 
incorporate the core idea of “blindness” from his 
Darwinian model of creativity (Simonton, 1999), but 
also includes a notion of appropriateness. Amabile’s 
(1983) componential conceptualization of creativity also 
emphasizes novelty and appropriateness as core aspects 
of creativity. A recent review of the literature on creativity 
(Puryear & Lamb, 2020) further documents the high 
regularity in definitions coalescing around the core 
dimensions of novelty and appropriateness. It is worth 
noting, however, that everyday judgments of creativity 
may weight the novelty criterion more highly than appro-
priateness (Pichot et al., 2022)

In this paper, we want to focus on the appropriateness 
dimension of the creativity of ideas. How should we 
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think about it and how should we measure it? And why 
might it matter? Although there does seem to be 
a general shared intuition that a creative idea should 
be “appropriate,” there is substantial variability in how it 
is conceptualized and measured across domains. For 
example, novel products can be considered creative if 
they are judged by domain experts to also be esthetically 
appealing (e.g. in music, art; Amabile, 1982; Gorder,  
1980), relevant to a problem (MacCrimmon & 
Wagner, 1994), correct/rigorous and/or significant (e.g. 
in scientific theories, mathematical proofs; Simonton,  
2009), elegant (e.g. in dance, mathematical proofs), tech-
nically good (e.g. in art; Amabile, 1982), or technically 
feasible (e.g. in engineering designs; Chan et al., 2011; 
Shah, Vargas-Hernandez, & Smith, 2003).

At first glance, the variation in ways of operationaliz-
ing appropriateness appears to involve incommensur-
able domain-specificity. However, we argue here that 
a different conceptualization of appropriateness cap-
tures an important core aspect of these variations. In 
particular, we propose that there are two consistently 
important dimensions of variation in how researchers 
conceptualize appropriateness: 1) impact (what is the 
degree of potential contribution to the domain of inter-
est) and 2) feasibility (to what extent is this contribution 
possible). To provide some pragmatic support for this 
conceptual distinction as well as suggestions of how it 
applies in different creative domains, we begin by 
reviewing a variety of cases that support the distinction.

Consider the NIH’s primary review criterion of 
“overall impact/benefit” for funding proposals, relative 
to the role of pilot or “proof-of-concept” data (feasibil-
ity): the former criterion indexes the expected degree of 
potential contribution to the particular research or soci-
etal problem of interest, while the latter indexes the 
degree to which the proposed contribution is possible. 
Consider also how the NIH separates impact from fea-
sibility in its “high risk, high reward” funding 
programs,1 many of which do not require pilot data 
(lowering criteria for feasibility) in favor of extraordin-
ary potential for broad impact. On the flip side, consider 
the many papers that are considered to be “incremen-
tal,” not necessarily for lack of novelty (they are often 
quite different from prior work), or feasibility (they are 
often technically correct and/or rigorous!), but for lack 
of impact (advancement in some important aspects of 
understanding) (Sandberg & Alvesson, 2011; Sverdlov,  
2018). In design and engineering, consider the differ-
ence between the many proposed mechanisms for 
achieving flight before the Wright brothers’ break-
throughs, which were certainly high in potential impact 
but low in feasibility (they did not work): in other 
words, “the Wright brothers did not invent the concept 

of the airplane; rather, they invented the first practical 
airplane” (Anderson, 2004, p. vii). The recent landmark 
result on fusion ignition from the Lawrence Livermore 
National Laboratory is also significant because of how it 
is increasing the feasibility of the very high impact and 
novel idea of controlled fusion for clean renewable 
energy (Bishop, 2022) . Indeed, it is often easy to think 
of ideas that would be impactful in theory, but could 
never be realized (e.g. a perpetual motion machine).

While these examples come from scientific and engi-
neering creativity where impact and feasibility have 
relatively straightforward definitions, the distinction 
between impact and feasibility can also be mapped to 
the variations in how people operationalize appropriate-
ness across other domains of creative achievement. For 
example, creativity in art or music often strikes 
a delicate balance between maximizing impact (e.g. 
esthetic appeal and emotional resonance/depth) and 
feasibility (e.g. Do the notes actually work together? 
Can we even create this sculpture or successfully execute 
this special effect in the film?). Picasso’s Cubism can be 
seen as an example of when this balance succeeds in 
bringing forth new ideas that are both highly impactful 
and feasible, and thereby radically transforming 
a domain (Sgourev, 2013). In sports, we often celebrate 
athletes as creative who not only defeat their opponents 
or break records, but do so while rewriting the rules for 
what is possible. Simone Biles is a recent example of this, 
who broke records in gymnastics by also inventing new 
gymnastics skills and expanding our sense of what is 
possible in gymnastics (Orbey, 2019). The intuition 
behind separating impact and feasibility is also consis-
tent with prominent theoretical conceptualizations of 
creativity (though it is not clearly discussed as such): 
for example, Csikszentmihalyi’s (1997) systems view of 
creativity proposes that creative products are those 
which a field of knowledgeable/qualified individuals 
(who draw on and work within a common domain) 
deem to be a useful contribution to their shared domain. 
From this viewpoint, it makes sense that the most crea-
tive products are both impactful (i.e. a meaningful 
potential contribution to the domain of interest) and 
feasible (i.e. there is a reasonable expectation that the 
potential contribution could be realized). Similarly, 
Boden’s (2004) prominent notion of transformational 
creativity also rests on the difficulty of constructing 
novel products that are both impactful (recognized as 
a significant contribution to a domain) and feasible 
(rewrites the rules for what is possible).

In addition to arguing for the empirical separability 
of impact from feasibility, we also argue that failing to 
distinguish impact and feasibility can substantially limit 
the understanding of the psychological antecedents of 
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creativity. In particular, separating impact and feasibil-
ity will likely reveal distinct patterns of creativity ante-
cedents with respect to the question of creative 
inspiration. People build on prior knowledge when gen-
erating new ideas, whether they like it or not (Jansson & 
Smith, 1991; Linsey et al., 2010; Ward, 1994), and 
whether they are aware of it or not (Marsh & Bower,  
1993; Marsh & Landau, 1995; Marsh, Landau, & Hicks,  
1997; Schunn & Dunbar, 1996). An active area of crea-
tivity research studies the conditions under which dif-
ferent kinds of knowledge – e.g. drawing from 
conceptually distant domains of knowledge, exploring 
unusual conceptual combinations of prior knowledge – 
are helpful or harmful to creative outcomes (Sio, 
Kotovsky, & Cagan, 2015) or vary in usage and percep-
tion as a function of expertise (Ball, Ormerod, & Morley,  
2004; Bonnardel & Marmèche, 2005). Distinguishing 
when the variations in outcomes of certain knowledge 
sources signal acceptable risks (e.g. high potential 
impact but low feasibility) or dead-ends (low potential 
impact, regardless of feasibility) is both theoretically and 
practically important. Relatedly, a growing body of 
research on bias against highly novel research in peer 
review (Boudreau, Guinan, Lakhani, & Riedl, 2014; 
Wang, Veugelers, & Stephan, 2016)—of both publica-
tions and grants – could benefit from clearly investigat-
ing and distinguishing impact and feasibility: how much 
do reviewers’ downwardly biased scores for novel 
research reflect their judgment of low (expected) impact 
vs. difficulty understanding how the proposed solutions 
could be feasibly created or used in the domain? As 
another example, distinguishing impact and feasibility 
might help explain why outsiders to a field seem to 
benefit from collaboration with insiders (Arts & 
Fleming, 2018): could the mechanisms be better identi-
fication of impactful problems or enhanced ability to 
develop the feasibility of their ideas?

In this paper, we investigate the feasibility and sig-
nificance of empirically distinguishing impact and fea-
sibility when measuring the creativity of ideas. We 
demonstrate that distinguishing impact and feasibility 
is both possible (i.e. they can each be measured reliably 
and separated statistically and are separately predictive 
of an aggregate measure of creativity) and psychologi-
cally significant (i.e. they can be tied to distinct psycho-
logical phenomena). For example, we show that 1) 
drawing from conceptually distant domains of knowl-
edge can lead to less impactful, but not necessarily less 
feasible, ideas; and 2) exploring unusual conceptual 
combinations of prior knowledge can lead to less feasi-
ble, but not necessarily less impactful, ideas. We do this 
by examining creative outputs across a range of real 
tasks with people actually trying to solve them, rather 

than in a lab with a single fictitious task. While the use of 
a controlled task in a lab setting can produce critical 
insights, the gap between lab tasks and real-world crea-
tivity is often large, and establishing the validity of 
a construct is more meaningful when tested with 
a range of real-world tasks and contexts.

Study 1: Is it possible to separate impact and 
feasibility in practice?

Our first objective is to demonstrate that it is possible to 
measure impact and feasibility separately in practice. To 
do this, we investigate the following research ques-
tions: 1) can domain experts provide reliable judgments 
of impact and feasibility; 2) are impact and feasibility 
measures obtained from expert judges statistically separ-
able; and 3) are separate impact and feasibility measures 
obtained from expert judges valid, in the sense that they 
are predictive of aggregate creativity?

Setting

The setting for this study is OpenIDEO, a Web-based 
innovation platform that crowdsources design ideas 
from people across the world for a variety of difficult 
social innovation problems, such as revitalizing strug-
gling urban neighborhoods or increasing accessibility of 
voting. Concept submissions take the form of solution 
proposals. These proposals, although not fully com-
pleted designs, are typically well thought out, with sub-
stantial amounts of detail and often

including media (e.g. videos, sketches, and diagrams) 
as supplements to illustrate the ideas involved (see 
Figure 1 for an example). The platform was run by expert 
designers from IDEO, a design firm with a strong track 
record of design innovation. At the time of data collec-
tion, there were 12 completed innovation challenges on 
the platform, with a total of 2,344 design concept submis-
sions for the platform, submitted by 1190 unique 
contributors.

Each innovation challenge is sponsored by an organi-
zation with expertise in the domain of the problem. The 
OpenIDEO team assembles an expert panel for each 
challenge to select the most promising concepts to be 
shortlisted for further development. The shortlist typically 
consists of about 20 concepts. After additional develop-
ment of the concepts (typically lasting 3–4 weeks), the 
expert panel then selects a small subset of the shortlisted 
concepts for immediate implementation. Thus, prior to 
the implementation phase, the concepts are not definitive 
proposals and still undergo refinement.

Through consultation with the OpenIDEO team, we 
identified shortlist status (whether each concept makes it 
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into the shortlist) as their face valid measure of aggregate 
creativity; the final selection of winners is also driven by 
characteristics of the proposer, while the shortlist is 
a clearer measure of the creative potential of the ideas on 
their own. Finally, the shortlist panel selection by experts is 
consistent with the prominent use of expert panels in 
creativity research to determine creativity (Amabile, 1982).

We sampled five challenges involving a total of 318 
concepts to collect expert ratings. Our sampling criteria 
included the number of contributed concepts, topical 
diversity, and the availability of appropriate experts to 
give additional ratings of impact and feasibility. The 
challenge titles were as follows:

(1) Vibrant Cities (N = 119 concepts): How might 
we restore vibrancy in cities and regions facing 
economic decline?

(2) Bone Marrow (N = 41 concepts): How might we 
increase the number of registered bone marrow 
donors to help save more lives?

(3) Voting Accessibility (N = 47 concepts): How 
might we design an accessible election experience 
for everyone?

(4) Human Rights (N = 62 concepts): How can tech-
nology help people working to uphold human 
rights in the face of unlawful detention?

E-trash into real cash 

Companies can end up with left-over electronics and components for electronics, imagine if there was a marketplace for them to sell their scrap, 

trash, and left-over chemicals to other companies that need it.

Example Use cases: 

1: Big Corp makes 50,000 widgets that need ingredient A in the casing. Unfortunately, the widgets are discontinued and Big Corp is left with 

mountains of ingredient A that they don't foresee using the future. They are about to throw it all away since they need the space in their warehouse 

when Big Corp goes to E-trash.com and finds Fancy Corp who just decided to make 100,000 gizmos that really need ingredient A. E-trash 

facilitates the transaction and mountains of ingredient A don't go to the landfill! 

2: Big Corp has thousands of version 1 doodads that they used for the last couple of years but now they need new version 2. They need to get rid 

of it quickly and so they go to E-trash.com and put it up to find out that Fancy Corp really needs doodads and version 1 works perfectly! 

Transaction made! Alternatively, version 1 just isn't applicable anymore but ingredient B in it could be very valuable so through E-trash.com they 

find a recycler who specializes in extracting ingredient B from old electronics and then selling it to other companies. 

Description: 

It would be an on-line marketplace for businesses to find business buyers for their large quantities of e-waste. Sellers could post, either publicly or 

to select partners, what "waste" they have available and then buyers could bid on the "waste" that they could actually use. Lots of e-products and 

electronic components can be re-used and re-purposed. This would provide a method for companies to make money off of their waste and to find 

necessary products and components at a discount. 

Figure 1. Example concept (text and visuals) to illustrate typical amount of detail per concept.
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(5) Web Entrepreneurs (N = 49 concepts): How 
might we support web entrepreneurs in launch-
ing and growing sustainable global businesses?

The details of the composition of the expert panel for 
each challenge were not always formally released, but 
shortlisted concepts were often announced in a blog 
post addressed to the OpenIDEO community that 
included some information about the expert panels. 
For the Vibrant Cities challenge, the panel included 
a group of Detroit and revitalization advisors, including 
experts from the Steelcase workplace furnishing com-
pany, and IDEO’s Chicago office.2 For the Bone Marrow 
challenge, the panel included experts from Stanford 
University’s Haas Center for Public Service and students 
leading the grassroots 100KCheeks program for bone 
marrow registration drives.3 For the Voting 
Accessibility challenge, the panel included experts 
from the Information Technology and Innovation 
Foundation, LA County, and IDEO.4 For the Human 
Rights challenge, the panel consisted of four experts 
from Amnesty International.5 And for the Web 
Entrepreneurs challenge, the panel included experts 
from the European Commission and local tech startup 
incubators and investing firms.6

Methods

For each of the challenges, we recruited at least six 
different expert raters who had at least 2–3 years of post- 
graduate work and/or industry experience that provided 
them relevant knowledge about the problem domain 
and prior solutions. Specifically, the qualifications and 
characteristics of the experts for each of the challenges 
were:

(1) Vibrant Cities (N = 6 experts): three Master’s in 
City and Regional Planning students, with pro-
fessional experience in community development 
work and historic preservation; one Master’s in 
Architecture student, with professional experi-
ence in site development and civil engineering; 
one Facade Renovation Program manager at the 
Urban Redevelopment Authority (8+ years of 
experience); and one project development spe-
cialist at the Urban Redevelopment Authority, 
with a Master’s in Public Management and 4+ 
years of experience.

(2) Bone Marrow (N = 6 experts): two PhD students 
in Behavioral Decision Sciences, with research 
focus on behavioral health interventions, nudges, 
and prosocial behavior; one donor search 

specialist at a large national bone marrow donor 
program, with 7+ years of experience; one 
Assistant Professor of Nursing, with extensive 
experience with bone marrow transplant 
patients; one graduate student in Public Health 
with 20 years of experience, including 5 years 
with a bone marrow transplant program; and 
one Outreach and Recruitment coordinator for 
a large international marrow matching 
organization.

(3) Voting Accessibility (N = 6 experts): two PhD 
students in Political Science; two PhD students 
in Assistive Technologies; one PhD student in 
Rehabilitation Science; one Master’s in Public 
Administration student, who was personally 
visually impaired and an activist for accessibility.

(4) Human Rights (N = 6 experts): one master’s stu-
dent in International Human Rights; one 
Associate Director of Research at a Human 
Trafficking Center; one PhD student focused on 
International Human Rights Law, with an MA in 
Human Rights Studies; one Associate Director of 
Advocacy at a Human Trafficking Center, and an 
MA Candidate in International Administration; 
one Professor of Political Science; and one PhD 
student in Criminal Justice.

(5) Web Entrepreneurs (N = 7 experts): one adjunct 
faculty focused on Entrepreneurship; one mas-
ter’s student in Entrepreneurship; one MBA stu-
dent who was a CEO and co-founder of a startup; 
one innovation consultant with a Master’s in 
Entrepreneurship; one co-founder of startup 
who was a PhD student in Entrepreneurship 
and had an MA in Entrepreneurship; one 
Professor of Entrepreneurship, who was 
a former CIO and CTO at a large multinational 
tech incubator, with a PhD in Information 
Systems and an MBA; and one innovation spe-
cialist at a tech startup incubator.

The expert raters were each provided with the mate-
rials for just their focal domain problem: the challenge 
brief (with associated materials in the brief) and all 
concepts submitted for the challenge. They were 
instructed to rate each concept on the three dimensions 
of NOVELTY, IMPACT, and FEASIBILITY, using a Likert- 
like scale ranging from 1 (worst) to 6 (best). Raters spent 
an average of 4 min rating each concept. Table 1 shows 
how the dimensions were described and anchored for 
the raters.

Analyses used a mean rating across expert raters for 
each concept for each dimension. Table 2 shows exam-
ples of concepts whose mean expert ratings exemplified 
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combinations of low vs. high for impact and feasibility 
from the “Voting Accessibility” challenge. To illustrate 
concepts varying in novelty, a low-rated concept for the 
Voting challenge was “Get a reminder in the mail to 
vote” and a high-rated concept for the same challenge 
was “Use near-field 

communications devices to automate configuring com-
mon settings for different accessibility needs.”

Table 3 shows the inter-rater reliability of each mea-
sure for each challenge and summarized overall. In all 
cases, the raters were able to produce ratings with at 
least moderate reliability, and, as is typical in measures 
of complex real-world creativity, in no cases was the task 
so easy as to produce very high reliabilities. Indeed, it is 
not uncommon for creativity studies to use 10 or more 
raters to achieve high aggregate reliability, even with 
expert judges (Amabile, 1982; Kaufman, Baer, Cole, & 
Sexton, 2008). Features of the rating task that make it 
challenging include aggregating judgments over differ-
ent aspects of the overall concept (e.g. some parts may 
be more novel or more feasible than others) and evalu-
ating concepts that are not completely fleshed out (e.g. 

impact and feasibility judgments may require additional 
information).

Results & discussion

Table 4 shows that all three measures had meaningful 
variability. The intercorrelations were relatively small, 
which is consistent with the claim of separability of the 
constructs (including IMPACT and FEASIBILITY). We stress 
here that our claim is not that impact and feasibility

are completely independent, but rather that they are 
separable. Further, each of our three measures captured 
some important aspects of the SHORTLIST measure. The 
bivariate correlations reveal that shortlisted concepts 
are, on average, more novel, impactful, and feasible. 
However, there was substantial variability in the magni-
tude of the correlations: IMPACT was most predictive of 
SHORTLIST, r = .26, followed by FEASIBILITY, r = .20, and 
then NOVELTY, r = .13.

To explore how these constructs jointly relate to 
SHORTLIST, we fitted a generalized linear mixed model 
(GLMM) predicting concepts’ SHORTLIST as a function 

Table 1. Rating Scale for Expert Rating of Ideas, with Anchors for the Scale Endpoints.

Dimension Description
Scale 

Endpoints
Scale Endpoint 

Anchors

Novelty How surprising was this concept to you? How different do you think it is from the 
“status quo”?

6 Took me completely by surprise, a really 
new and interesting concept

1 Very obvious/standard solution and/or 
duplicate of something I already know 
about

Impact Assuming it works (i.e. leaving aside implementation feasibility), how much 
potential for impact do you think this concept has? How well do you think this 
concept, if implemented, would solve the major dimensions of the problem?

6 Will make highly significant progress on 
multiple major dimensions of the 
problem

1 Will not help with any of the major 
dimensions of the problem

Feasibility How easy will it be to implement this concept, given your knowledge of current 
available resources? (intuition: how many barriers are there to 
implementation, and how hard would it be to overcome those barriers? fewer 
and easier barriers means higher feasibility)

6 Feasible to implement now in most 
settings where this problem exists

1 Effectively impossible to implement now in 
any setting where this problem exists

Table 2. Example Concepts with Low and High Impact/Feasibility Scores Based upon Mean Expert Ratings from the “Voting 
Accessibility” Challenge. Concepts paraphrased/condensed from original descriptions.

Feasibility

Low High

Impact Low Represent each vote with a ball and fill a clear visible box with the 
balls (Impact=1.5; Feasibility=2.0)

Have children accompany their parents to the polling stations 
(Impact=2.3, Feasibility=4.0)

High Create a long-term project to research and prototype an ideal 
universal polling place (Impact=4.3, Feasibility=2.2)

Create and use secure online/mobile voting systems for people with 
accessibility issues (Impact=4.8, Feasibility=4.7)

Table 3. Inter-Rater Reliabilitya for Each of the Measures, Overall and for Each of the Challenges
Overall Vibrant Cities Bone Marrow Voting Access Human Rights Web Entrepr.

NOVELTY 0.57 0.51 0.50 0.62 0.69 0.54
IMPACT 0.65 0.64 0.64 0.64 0.64 0.68
FEASIBILITY 0.70 0.67 0.71 0.75 0.67 0.70
N concepts 318 119 41 47 62 49
N raters 6 6 6 6 7

aIntra-class correlation (ICC), Type II, consistency.
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of their IMPACT, FEASIBILITY, and NOVELTY, aggregated 
across experts, with random effects of challenge (i.e. 
a categorical variable to indicate which OpenIDEO chal-
lenge a given concept was a part of) and author (i.e. 
a categorical variable to indicate which participant 
authored the concept since participants could author 
multiple concepts), to account for potential within- 
challenge and within-author statistical dependencies. 
Consistent with the OpenIDEO team’s (2013) claim 
that the potential for impact was the most significant 
(but not the only) consideration for being shortlisted, 
a concept’s estimated IMPACT was the most predictive of 
being shortlisted, γ10 = 0.88, 95% CI = [0.37, 1.42], p  
< .001 followed by FEASIBILITY, γ20 = 0.56 [0.13, 1.02], p  
= .01. Interestingly, NOVELTY was not a significant inde-
pendent predictor of being shortlisted, γ30 = 0.39 [−0.12, 
0.90], p = .14, conditional on impact and feasibility. 
Perhaps, novelty is helpful to produce ideas that can 
be impactful and feasible, but itself is not worth valuing 
in selecting ideas for implementation – we turn to the 
issue of process in Study 2. This overall model is a good 
fit for the data, improving fit over a baseline null model 
(with just random effects of challenge and author), χ2 

(3) = 30.17, p < .001.

Study 2: Is separating impact and feasibility 
psychologically significant?

Our second objective is to demonstrate that separating 
impact and feasibility is psychologically significant. To 
do this, we explore the extent to which these constructs 
have different relations to two psychological phenom-
ena that are often related to creativity: analogy and 
conceptual combination. We discuss these constructs 
in the following paragraphs, along with how they 
might interact differently with the constructs of impact 
and feasibility.

Analogies are previous/existing ideas that share rela-
tional similarities with a target problem (Gentner, 1983; 
Gick & Holyoak, 1980). They have been shown to be an 
important source of creative ideas, both in analyses of 

real-world creativity (Chan & Schunn, 2015; Dunbar,  
1997; Gentner et al., 1997; Holyoak & Thagard, 1996) 
and in experimental observations of creative ideation 
(Chan et al., 2011; Dahl & Moreau, 2002). Early theore-
tical work (Gentner & Markman, 1997; Holyoak & 
Thagard, 1996; Poze, 1983; Ward, 1998) argued that 
conceptually far analogies are especially helpful for crea-
tivity, and many studies have shown positive effects of 
far analogies, at least for novelty (Chan et al., 2011; Chiu 
& Shu, 2012; Dahl & Moreau, 2002; Hender, Dean, 
Rodgers, & Jay, 2002). By far, we mean analogies that 
share relational similarities but differ on a number of 
other “surface” attributes that are not relevant to the 
core relational mapping (e.g. atom and solar system, 
which share relational similarities w.r.t. the schema of 
a core body being orbited by satellite entities but differ 
in the attribute of scale). However, a growing number of 
studies (Chan, Dow, & Schunn, 2015; Dunbar, 1997; Fu 
et al., 2013; Gonçalves, Cardoso, & Badke-Schaub, 2013; 
He & Luo, 2017; Madjar, Shalley, & Herndon, n.d.) 
suggest that far analogies actually lead to less creative 
ideas. However, these studies sometimes did not mea-
sure appropriateness explicitly, or conflated impact and 
feasibility subdimensions in their measurement of 
appropriateness. Here, we explore whether separating 
impact and feasibility gives us further insight into the 
relationship between conceptual distance of analogies 
and creative output. It is possible that far analogies 
produce less feasible (by virtue of more technical gaps 
in supporting components that are not yet resolved), but 
potentially more impactful, ideas (in which case the risk 
of pursuing these ideas is worth accepting). 
Alternatively, far analogies could in fact lead to less 
impactful ideas as well by relying on approaches that 
are generally better for other purposes, even if they are 
feasible (in which case greater caution in pursuing these 
ideas is warranted). However, it could also be that far 
analogies just tend to lead to less feasible and less 
impactful ideas. If separating impact and feasibility is 
psychologically significant, we should be able to detect 

Table 4. Mean, Standard Deviation, Range, and Bivariate Correlations for Creativity 
Measures

Correlations

Variable M (SD) Min-Max NOVELTY IMPACT FEASIBILITY

SHORTLIST .12 (.33) 0–1 .13* .26*** .20**
NOVELTY 3.2 (0.8) 1–6 .25*** .00
IMPACT 3.2 (0.8) 1–6 .29***
FEASIBILITY 3.5 (0.9) 1–6 –

Note: * p < .05; ** p < .01; *** p < .001.
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these distinct patterns of relationship of conceptual dis-
tance of analogical sources with impact vs. with 
feasibility.

Conceptual combination is a psychological process in 
which people combine or integrate two or more ideas 
into a new idea with properties that cannot be reduced 
to its constituent ideas (e.g. “fusion” cooking or “mash- 
ups” and hip-hop sampling in music). This process has 
also been shown to be an important source of creative 
ideas (Ward, 2001). Here, too, conceptual distance is 
a potentially important variable: prominent theories of 
creativity propose that conceptually far combinations 
are more likely to lead to creative ideas (Blasko & 
Mokwa, 1986; Koestler, 1964; Mednick, 1962; 
Rothenberg, 1979). Empirical work mostly confirms 
that conceptually far combinations do tend to improve 
novelty of ideas (Doboli, Umbarkar, Subramanian, & 
Doboli, 2014; Gielnik, Frese, Graf, & Kampschulte,  
2011; Mobley, Doares, & Mumford, 1992; Nagai, 
Taura, & Mukai, 2009; Wilkenfeld, 1995; Wilkenfeld & 
Ward, 2001; Wisniewski, 1997), but effects on appro-
priateness are less clear, with some showing negative 
effects (Baughman & Mumford, 1995; Mobley, Doares, 
& Mumford, 1992), and others showing no effect on 
appropriateness (Doboli, Umbarkar, Subramanian, & 
Doboli, 2014) or aggregate creativity (Chan & Schunn,  
2015). Here, we explore whether separating impact and 
feasibility can give us further insight into the relation-
ship between far conceptual combinations and creative 
output. For example, do far combinations lead to 
increased risk of worse ideas, ideas that are difficult to 
implement (but still potentially impactful), or some 
other configuration of effects?

In sum, our research questions in this study are as 
follows:

(1) Does conceptual distance of inspiration sources 
from the problem domain have statistically dif-
ferent patterns of relationship to the impact vs. 
feasibility of resulting ideas?

(2) Does conceptual combination distance of 
inspiration sources have statistically different 
patterns of relationship to the impact vs. feasi-
bility of resulting ideas?

We emphasize that our goal here is not to test a priori 
hypotheses about the effects of far analogies and concep-
tual combinations. Alternative predictions about the direc-
tion or magnitude of statistical relationships could be 
made, given the general nature of current theories and 
lack of prior empirical work on this divide. Instead, the 

purpose is simply to conduct exploratory statistical tests of 
whether separating impact and feasibility reveals mean-
ingfully distinct patterns of relationships to conceptual 
distance of analogical sources and to conceptual distance 
of conceptual combinations. If such differential relation-
ships are found, then this provides important evidence that 
separating impact and feasibility is psychologically 
significant.

Methods

Inspiration sources for concepts

The OpenIDEO dataset provides a convenient way for 
us to explore how properties of the inspiration 
sources for concepts are predictive of the concepts’ 
creativity (or novelty, impact, and feasibility): all chal-
lenges on OpenIDEO included an inspiration phase 
(now called the research phase), where contributors 
post inspirations meant to provide raw materials (e.g. 
case studies of stakeholders and descriptions of solu-
tions to analogous problems) for generating later con-
cepts. During the formal phase for collecting 
concepts, OpenIDEO contributors are strongly 
encouraged to cite inspirations they built on to gen-
erate their concepts. This encouragement came in the 
form of norms (e.g. explicit instructions for the con-
cepting phase and comments on posts from the 
OpenIDEO facilitators encouraging participants to 
cite inspirations) and the structure of the challenges, 
as well as explicit instructions and affordances in the 
user interface for uploading and editing ideas. Our 
sample includes 555 unique inspirations that were 
cited across the 5 challenges.

Measuring conceptual distance

Because of the large number of needed similarity judg-
ments (e.g. 153,735 judgments for all possible pairwise 
comparisons between inspirations), we used 
a computational approach to measure conceptual dis-
tance. Specifically, we built a Latent Dirichlet Allocation 
(LDA) probabilistic topic model (Blei, Ng, Jordan, & 
Lafferty, 2003)—which is an unsupervised machine 
learning technique for learning topical structures from 
unstructured text – to capture how problem statements 
and inspirations differ in their topical compositions.

The LDA topic model jointly learns the latent topical 
structure (i.e. the presence of topics defined as statistical 
distributions over words) within a corpus of documents, 
along with the estimated topical composition (defined 
as a statistical distribution over the set of learned topics) 
of each document in the corpus. The approach 
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represents the topical composition of each document as 
a vector of weights for each of the learned topics. These 
dimensions can then be used to compare documents or 
words based on how similar or different they are with 
respect to these dimensions, by computing the 
Euclidean dot product of their respective topic weight 
vectors. This dot product – also called “cosine 
similarity”7 — ranges from −1, for an identical topical 
composition, to 1, for a very different topical 
composition.

The LDA computational approach is analogous to the 
method of Latent Semantic Analysis (LSA) (Landauer & 
Dumais, 1997), which is more commonly used in psy-
chological research, in that both approaches rely on 
distributional semantics or “words of a feather flock 
together.” That is, both methods essentially estimate 
a latent set of semantic dimensions in a corpus from co- 
occurrence patterns of words within and across docu-
ments. Here, we selected LDA for its advantages in terms 
of interpretability and coherence of topical dimensions 
(for a recent demonstration of this on scientific docu-
ments, see Bellaouar, Bellaouar, & Ghada, 2021), which 
we used to guide our development of the model. LDA 
has also previously been validated for capturing seman-
tics in other settings (Griffiths & Steyvers, 2004; Griffiths, 
Steyvers, & Tenenbaum, 2007; Schwartz et al., 2013).

The dataset we used to construct this LDA model 
consisted of all documents in the full OpenIDEO dataset, 
i.e. 2,341 concepts, 4,557 inspirations, and 12 challenge 
briefs (6,910 total documents). The documents were pre- 
processed by splitting the documents into tokens using 
the TreeBank Tokenizer from the open-source Natural- 
Language Toolkit Python library and removing stopwords 
(e.g. “the” and “this”) using the open-source MAchine 
Learning for LanguagE Toolkit (MALLET) (McCallum,  
2002) stopword list. We then used MALLET to train an 
LDA model on this corpus with 400 topics, with default 
parameters (asymmetric priors for topic-document and 
topic-word distributions, optimized using MALLET’s in- 
package optimization option). With the resulting learned 
topical dimensions, we then compute cosine similarities 
between all pairs of documents.

We applied two transformations to the cosine simi-
larity scores before running our analysis. First, to 
enable comparability of cosine scores across chal-
lenges, we normalized the cosines within each chal-
lenge as z-scores. We did this because mean 
conceptual distance of inspirations from the problem 
domain (but not between inspirations within 
a domain) varied significantly across challenges 
Second, because we are interested in conceptual dis-
tance as a construct, rather than similarity, we sub-
tracted the cosine similarity z-scores from 0, so that 

larger numbers indicate more distance between two 
documents. This enables us to interpret results in 
terms of the effects of distance (higher is more dis-
tant) rather than similarity. We call this transformed 
measure the cosine distance between two documents.

With these transformations, we then operationalize 
conceptual distance as follows:

● ANALOGY-DIST (conceptual distance of an analogical 
source to the challenge domain) is the mean of the 
cosine distances between the challenge brief docu-
ment and each inspiration cited by the concept.

● COMBIN-DIST (conceptual distance between concep-
tual combinations of concepts) is the mean of the 
cosine distances between each pair of inspirations 
cited by the concept.

While it may seem unusual and inappropriate to 
measure analogical distance with an overall computa-
tional semantic distance measure, we believe this 
approach is reasonable in this case for a few reasons. 
First, the analogical distance is multifaceted: what 
aspects of a problem or idea count as “structural” for 
computation of structural similarity (Gentner & 
Markman, 1997) is not an inherent property of the 
items but is jointly determined by the context and the 
nature of the pair of items being mapped (Holyoak & 
Thagard, 1989). In this specific setting, too, contributors 
to the platform have already placed a floor on the struc-
tural distance because they have already made 
a mapping to the problem; on the margin, then, overall 
semantic distance is a reasonable proxy for the dimen-
sion of “surface dissimilarity” that is central to the con-
cept of analogical distance.

As further validation, previous work using this LDA 
approach applied to OpenIDEA data (omitted for 
review) observed a substantial (r = .53) correlation 
between the cosine distances and human Likert-like 
judgments of conceptual distance between a subset (N  
= 544) of document pairs. Notably, this correlation was 
larger than the highest correlation between individual 
human judges’ ratings of conceptual distance (r = .48).

To give intuition for the distance measure, consider 
these examples of inspirations from the Electronic 
Waste challenge that were near/far from their challenge 
brief document (descriptions condensed/paraphrased):

● Near ANALOGY-DIST (cosine distance =.37): Bicycle 
turns e-waste into copper (describes a self- 
contained portable cable recycling unit in Africa 
that recycles copper from cables)

● Far ANALOGY-DIST (cosine distance =.99): Emotional 
Accounting (describes how people value possessions 
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not just in terms of their “fair value” but also in 
terms of their “affective tag,” i.e., how it makes them 
feel, and both of these valuations influence whether 
people dispose of their possessions)

Analyses

Because concepts are clustered within authors (who can 
post multiple concepts) and within challenges (each 
challenge accepts many concepts), we use a linear 
mixed model to ensure that estimates of the effects of 
ANALOGY-DIST and COMBIN-DIST on impact and feasibility 
are not artifacts of random effects of challenge (are some 
challenges more difficult?) and author (are some 
authors more creative?). We fit models using the lme4 
package’s (Bates, Maechler, Bolker, & Walker, 2013) 
lmer function in R with default settings, including 
restricted maximum likelihood (REML) estimation of 
the model parameters.

All concepts had the opportunity to receive feed-
back (in the form of comments) and update their 
concepts in response to feedback. Feedback and 
iteration are often positive contributors to the crea-
tivity of concepts; for example, suggestions and ideas 
can be incorporated into ideas to improve their crea-
tivity (Chan, Dang, & Dow, 2016), feasibility, or 
diversity (Dow et al., 2010); comments and feedback 
can also motivate more effort, which can improve 
creative performance (Roy, Gauvin, & Limayem,  
1996). We therefore include FEEDBACK—the number 

of comments received from others (i.e. excluding 
author responses to comments)—as a control vari-
able in all statistical models.

Results

Far inspirations tend to yield useless ideas

Table 5 shows analogy-distance model results for each 
of the dependent measures. ANALOGY-DIST has no statis-
tically significant effect on NOVELTY (although the coeffi-
cient leans in the predicted, positive, direction), and no 
statistically significant effect on FEASIBILITY. The primary 
finding is that ANALOGY-DIST has a statistically significant 
negative relationship with IMPACT, such that an increase 
of 1 standard deviation in inspiration distance predicts 
a decrease of approximately 0.14 points on expert-rated 
IMPACT. FEEDBACK has a significant positive relationship 
with all measures.

Far combinations tend to yield impossible ideas

In this set of analyses, our effective N drops to 200 concepts 
because not all concepts cited at least 2 inspirations. 
Table 6 shows the results of our models for each of the 
dependent measures. COMBIN-DIST has no statistically signif-
icant relationship with NOVELTY (although the coefficient 
leans in the predicted, positive, direction), and no statisti-
cally significant relationship with IMPACT (although the 
coefficient leans in the negative direction). The primary 
finding is that COMBIN-DIST has a statistically significant 

Table 5. Model Estimates and Fit Statistics for Cross-Classified Multilevel Linear Regressions 
of NOVELTY, IMPACT, and FEASIBILITY on ANALOGY-DIST

NOVELTY IMPACT FEASIBILITY

Fixed effects
ANALOGY-DIST 0.04 [−0.07, 0.15] −0.14* [−0.25, −0.03] −0.01 [−0.14, 0.12]

FEEDBACK 0.01* [0.00, 0.02] 0.02*** [0.01, 0.03] 0.02*** [0.01, 0.03]

Intercept 3.15[2.96, 3.33] 3.06[2.95, 3.18] 3.33[3.21, 3.47]

Model fit statistics
Deviance 708.10 717.70 809.90
Reduction from null 6.19* 26.47*** 12.14***

Note:: m p < .10; * p < .05; ** p < .01; *** p < .001; 95% CI (Wald) = [lower, upper].

Table 6. Model Estimates and Fit Statistics for Cross-Classified Multilevel Linear Regressions of 
NOVELTY, IMPACT, and FEASIBILITY on COMBIN-DIST

NOVELTY IMPACT FEASIBILITY

Fixed effects
COMBIN-DIST 0.01 [−0.09, 0.09] −0.07 [−0.17, 0.02] −0.15** [−0.25, −0.05]

ANALOGY-DIST 0.08 [−0.10, 0.25] −0.22* [−0.41, −0.04] −0.15 [−0.37, 0.06]

FEEDBACK 0.01 [−0.00, 0.02] 0.02** [0.01, 0.03] 0.01* [0.00, 0.02]

Intercept 3.17[2.90, 3.44] 3.02[2.79, 3.25] 3.07[2.79, 3.32]

Model fit statistics
Deviance 427.56 444.36 482.69
Reduction from baseline 0.00 2.56 8.03**
Reduction from null 2.61 17.89*** 16.94***

Note:m p < .10; * p < .05; ** p < .01; *** p < .001; 95% CI (Wald) = [lower, upper].
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negative relationship with FEASIBILITY, such that an increase 
of 0.10 units in COMBIN-DIST (on a scale of 0 to 1) predicts 
a decrease of 0.15 points on expert-rated FEASIBILITY.

General discussion

Summary and interpretation of findings

In this paper, we have argued that it is theoretically impor-
tant to separate impact and feasibility when examining 
changes in overall appropriateness during creative cogni-
tion. Our data provide two points of support for this argu-
ment. First, we show that impact and feasibility are 
predictors of a face-valid aggregate creativity measure 
(shortlisting of ideas by an expert panel on OpenIDEO) 
but are also statistically separable, with only a modest cor-
relation between the two measures (r = .29). Second, we 
show that separating these sub-dimensions of 
appropriateness

reveals psychologically distinct patterns of creative phe-
nomena (see Figure 2): far inspirations yield useless ideas 
(i.e. negative effects on impact), while far combinations 
yield impossible ideas (i.e. negative effects on feasibility). 
This suggests that the distinction between impact and 
feasibility is psychologically significant when it comes to 
distinguishing potential impacts of analogical distance and 
combination distance of inspiration sources for creative 
outcomes.

We hypothesize that other theoretically important 
questions will gain empirical clarity by distinguishing 
impact and feasibility. For example, separating 
impact and feasibility may allow us to clarify the 
intuitive notion of “useful bad ideas” in brainstorm-
ing or other creative processes (Dix et al., 2006): we 

argue that these ideas are high in potential impact 
but low in feasibility (hence “bad”) but can never-
theless spur forward creative progress. To illustrate, 
consider Gruber and Barrett (1974)’s close analysis of 
Darwin’s creative process from his detailed note-
books, which identified several prior theories that 
were potentially impactful but technically incorrect. 
For example, the theory of coral formation aimed to 
explain a core puzzle that Darwin’s theory of evolu-
tion by natural selection ultimately explained, but 
was incorrect in its entirety. Gruber and Barrett 
argued that this theory provided a crucial intuition 
of struggle and branching. Another example was the 
monad theory of evolution, which provided a crucial 
intuition of an irregular branching tree of nature 
(Gruber & Barrett, 1974). Gruber and Barrett called 
these useful bad ideas “by-productive thinking” 
because they seemed to be “important steps toward 
the theory of evolution through natural selection 
being taken as by-products of efforts that seemed to 
move in other directions” (Gruber & Barrett, 1974, 
p. 111). Similar patterns of by-productive thinking 
(and their antecedents) may be possible to study in 
other creative settings by carefully distinguishing 
impact and feasibility. There may also be useful 
connections here between this conception of “useful 
bad ideas” and Corazza’s dynamic creativity frame-
work (Corazza, 2016; Corazza, Agnoli, & Mastria,  
2022), which highlights the importance of “inconclu-
sive outcomes” to the creative process, such as 

Figure 2. Summary of results. Analogical distance has a significant negative relationship with impact (left panel), while combination 
distance has a significant negative relationship with feasibility (right panel). * p < .05; ** p < .01.
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Edison’s “failed” prototypes or Van Gogh’s 
“scrapped” sketches.

As another example, Weisberg (2015) argues that 
because appropriateness can be quite unstable over 
time (e.g. people becoming less creative over time or 
becoming more creative during one’s lifetime after 
death), creativity research might be better off narrowing 
the research focus to understanding the people and 
processes that reliably produce intentional novelty. We 
believe this restriction gives away too much and argue 
instead that separating impact and feasibility can 
address at least some of these criticisms of the construct 
of appropriateness and its place in the definition of 
creative people/products. For example, feasibility 
(because of its conceptualization) might be easier to 
gain stable consensus on (in contrast to impact, which 
might involve uncertain predictions of the success of an 
idea) ideas that are both novel and feasible may be more 
likely to be creative (i.e. also impactful), as Uzzi, 
Mukherjee, Stringer, and Jones (2013) found.

Based on these empirical results and theoretical 
implications, we recommend that future research on 
the psychology of creativity makes clear distinctions 
between impact and feasibility.

Limitations and future work

Our evidence for the separability of impact and feasi-
bility was obtained from the analysis of a wide range of 
OpenIDEO’s concepts across diverse, real-world pro-
blems, but these are largely in the domain of design. 
Additional research is needed to formally test broader 
uses. We expect that a similar breakdown (e.g. signifi-
cant vs. technically correct) is both possible and desir-
able for other domains, such as mathematics, scientific 
discovery, and the arts. Furthermore, the OpenIDEO 
setting included a wide variety of problem domains, 
lending some empirical warrants to hypothesizing gen-
eralizability of our measurement approach.

Relatedly, the most natural scope of generalization 
for our claims about creative products is to creative 
ideas or concepts since that is what we directly test 
empirically. However, we expect that distinguishing 
impact and feasibility will still be theoretically useful 
and psychologically significant for other forms of crea-
tive products, but may be more difficult to measure 
reliably or require adaptation of measurement proce-
dures. For example, impact and feasibility may be less 
reliable for earlier stage creative products, such as “idea 
fragments” (Sosa, 2019), or preinventive structures or 
sketches (Finke, Ward, & Smith, 1996), given that they 

may be by necessity more vague and unformed (Suwa & 
Tversky, 1997).

Methodologically, there is a potential bias in our 
separability results due to our rating procedure 
since we explicitly asked experts to assess impact 
without considering feasibility (and vice versa). 
While our experts did raise concerns about some 
aspects of the rating procedure (e.g. requesting 
a change in anchoring from 1-to-6 to 6-to-1), they 
reported finding the distinction between impact and 
feasibility to be quite natural. Nevertheless, we 
acknowledge that a more stringent test of the separ-
ability claims would be to ask for ratings of impact 
and feasibility without explicitly asking them to 
ignore the other dimensions.

We acknowledge that our inter-rater reliabilities 
and effect sizes, while meaningful, were relatively 
low. Both of these issues are not uncommon in field 
research, representing a tradeoff when moving from 
tightly controlled lab settings to messier, naturalistic 
settings; however, we do think it is important to 
complement our externally valid but somewhat noisy 
evidence with more precisely measured evidence. For 
instance, it may be possible to achieve higher levels of 
reliability in measuring novelty/impact/feasibility by 
increasing the number of expert raters to 8–10 or 
more; for example, in Amabile’s original studies with 
the Consensual Assessment Technique, 10 or more 
judges were typically required to achieve high levels 
of reliability (Amabile, 1983), though this may require 
simpler problems for which it is easier to find experts 
(vs. the more complex, expertise-intensive real-world 
problems we studied). It may also be useful to more 
precisely measure conceptual or combination distance 
(e.g. through controlled stimuli measured exclusively 
using human judgments) rather than measuring them 
at scale using computational text analysis methods.

Additionally, our evidence for the psychological signif-
icance of separating impact and feasibility comes primar-
ily from a correlational study that is able to identify 
relationships, not causal effects. However, discovering 
causal effects was not our primary goal: we aimed to test 
whether measuring impact and feasibility could reveal 
psychological relationships that are meaningful for crea-
tivity but impossible/difficult without distinguishing 
impact and feasibility. We look forward to future work 
that uses separate measures of impact and feasibility to 
bring new empirical clarity to the psychology of creativity.

Notes

1. https://commonfund.nih.gov/highrisk.
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2. https://web.archive.org/web/20120517125857mp_/ 
http://www.openideo.com/fieldnotes/openideo-team- 
notes/vibrantcitiesrefinement/.

3. https://web.archive.org/web/20120522231743mp_/ 
http://www.openideo.com/fieldnotes/openideo-team- 
notes/evaluation-and-the-bone-marrow-donation- 
challenge.

4. https://web.archive.org/web/20120523003400mp_/ 
http://www.openideo.com/fieldnotes/openideo-team- 
notes/announcing-our-voting-challenge-shortlist/.

5. https://web.archive.org/web/20120519033623mp_/ 
http://www.openideo.com/fieldnotes/openideo-team- 
notes/welcome-to-the-amnesty-refinement-phase/.

6. https://web.archive.org/web/20120515061010mp_/ 
http://www.openideo.com/fieldnotes/openideo-team- 
notes/web-start-up-shortlist/.

7. Cosine similarity is related to, but distinct from, the 
cosine trigonometric function: smaller cosine angles 
between two vectors correlate with values closer to 1 
(more similar, pointing in the same direction).
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