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Abstract

Companies increasingly engage in ideation exercises both with their employees and the public. One field experiment with
Marketing and Sales employees at a candy company and four laboratory studies demonstrate a novel strategy to promote
ideation quantity and quality. They reveal that prompting people to reflect on a history of their own unintentional outcomes
in different domains can promote subsequent ideation in brainstorming tasks. This occurs because reflection on one’s
unintentional outcomes can incite motivation to regain threatened control. We demonstrate this effect in various domains
and in several different contexts that have practical implications for both organizational managers and individuals. Further, we
identify a theoretically driven moderator of this effect, showing that the promotion of ideation occurs subsequent to control
threats in domains perceived as relatively malleable, in which there is an expectation that control can be regained, but does
not in domains perceived as relatively non-malleable.
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Introduction Mullen et al., 1991; Stroebe & Diehl, 1994) and help (Dennis
et al., 1996; Fitzsimons et al., 2008; Glover & Gary, 1976)
ideation quantity in brainstorming. Expanding on recent lit-
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2007; Buell & Otazo, 2014; Knipp, 2014; Olenski, 2015). vant contexts (Fultz & Hmieleski, 2021; Fulmer & Reich,

For example, the global design and consulting firm IDEO 2023; Kamprath & Henike, 2019; Lane et al., 2021), the cur-
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centered design philosophy, aiming to generate the greatest influence ideation quantity—reflecting on one’s own history

quantity of ideas by thinking expansively without imposing of unintentional outcomes generally (i.e., not specifically

restrictions on possible marketplace solutions (Biroscak . . . . .
p P ( unintentional outcomes of one’s ideation). We define an unin-
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tity of raw ideas produced without evaluation or inhibition Moser, 1994). Imagine a manager conducting an exercise
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or intentional outcomes in their past? We propose that reflect-
ing on one’s unintentional outcomes motivates individuals to
regain threatened control, consequently promoting ideation
quantity relative to reflecting on intentional outcomes. Under
this framework, the employees would suggest more ways to
promote their company’s product after reflecting on uninten-
tional outcomes. While influencing ideation quantity is the
primary focus of our intervention, in supplemental analyses,
we illuminate that this proposed intervention promotes ide-
ation quality in addition to quantity.

Conceptual Development

In line with Osborn’s (1953) original proposition of the ide-
ation protocol “brainstorming” wherein one is to generate as
many ideas as possible, we primarily examine ideation in the
present work based on the total number of ideas produced.
Ideation quantity is considered an appropriate and meaning-
ful metric both in prior research on brainstorming (Dennis
et al., 1996; Diehl & Stroebe, 1987; Fitzsimons et al., 2008;
Glover & Gary, 1976; Mullen et al., 1991; Paulus et al., 2018;
Reinig & Briggs, 2008; Stroebe & Diehl, 1994) and success-
ful industry practices (Biroscak et al., 2018; Bjelland &
Wood, 2008; Brunner et al., 2007; Buell & Otazo, 2014). For
example, the global design and consulting firm IDEO instructs
its employees to engage in brainstorming sessions wherein
they are encouraged to generate “wild ideas” and to “go for
quantity” (Biroscak et al., 2018, p. 69). While a corpus of
creativity and management literature has focused on ideation
quality (Brucks & Levav, 2022; Girotra et al., 2010; Reinig
et al., 2007; Reinig & Briggs, 2013; Runco & Acar, 2012)
which is a targeted factor in the idea selection phase of the
innovation process (Keum & See, 2017; Kotler & Keller,
2016), we position our research primarily as a complement to
this work, contributing to an earlier stage of the innovation
process—namely, the idea generation phase (Keum & See,
2017; Kotler & Keller, 2016). Importantly, ideation quantity
is treated as critical to initial phases of the innovation process
by many global organizations. In addition to IDEO’s focus on
quantity (Buell & Otazo, 2014), Astro Teller, CEO of Google’s
“Moonshot Factory,” considers idea quantity a necessity in
initial parts of the innovation process by providing a large
pool of ideas on which to elaborate (Beard, 2023).
Furthermore, organizations not only attempt to maximize ide-
ation quantity among their own employees but also engage in
mass crowdsourcing initiatives that recruit the public with
idea quantity as the primary goal. For instance, tech giant
IBM hosted an “Innovation Jam” event in which the initial
phase involved “People brainstorm[ing] a vast number of
ideas” (Bjelland & Wood, 2008) before any filtering of ideas
occurred to emphasize the importance of identifying tech-
niques promoting idea quantity in the marketplace.

Previous ideation theory indicates that aspects of ideation
processes like individual versus group brainstorming (Diehl
& Stroebe, 1987; Mullen et al., 1991; Stroebe & Diehl,

1994), simultaneous versus sequential presentation of infor-
mation (Dennis et al., 1996), positive reinforcement criteria
(Glover & Gary, 1976), and priming of corporate brands
(Fitzsimons et al., 2008) differently influence ideation. Prior
work on creativity has illuminated the benefits of intention-
ality and planning (Liu et al., 2023; Osburn & Mumford,
20006). For example, Liu et al. (2023) reveal a positive cor-
relation between daily creativity planning exercises and cre-
ative behaviors among students. However, recent literature
suggests that serendipitous or unexpected events can be har-
nessed to support innovation in managerially relevant con-
texts (Fultz & Hmieleski, 2021; Fulmer & Reich, 2023;
Kamprath & Henike, 2019; Lane et al., 2021). For example,
work linking serendipity and innovation investigates how
unexpected outcomes can be exploited to benefit organiza-
tional contexts (Fultz & Hmieleski, 2021) and how serendip-
ity can be “engineered” to enhance knowledge creation and
collaborative outcomes (Lane et al., 2021). Additionally,
research has demonstrated that unintentionally discovered
resources are preferred to otherwise identical intentionally
discovered resources specifically because their discovery
was perceived as serendipitous (Fulmer & Reich, 2023).
Within the context of this stream of emergent research high-
lighting the benefits of serendipitous or unanticipated occur-
rences, our proposed strategy is a natural fit for assisting
ideation in managerial contexts. We are motivated to unpack
more thoroughly the role of unexpected events as a key
driver in innovation with practical benefit by highlighting
their ability to promote ideation.

H,: People will generate more ideas after reflecting on a
history of their unintentional outcomes (vs. a history of
their intentional outcomes).

There is a psychological connection between intention
and effort (Ajzen, 1991; Caruso et al., 2010), and both inten-
tionality and effort are strongly linked to feelings of control
(Ajzen, 1991; Minohara et al., 2016; Strother et al., 2010),
implying that reflecting on one’s intentional outcomes should
be associated with high levels of control. Indeed, Ajzen’s
(1991) seminal Theory of Planned Behavior considers con-
trol and intentionality to be closely connected constructs,
characterizing them as complements and critical inputs to
predicting the performance of behavior. Further, prior work
has characterized personal control as “a belief that individu-
als can intentionally produce desired outcomes and prevent
undesired ones” (Skinner et al., 1988), highlighting the close
relationship that people perceive between intentionality and
control. Given the connection between intentionality and
control, we posit that reflecting on unintentional outcomes
should reduce feelings of control. In non-depressed popula-
tions, baseline levels of control are generally high, and peo-
ple only reach low control when their sense of control is
threatened (Alloy & Abramson, 1979; Taylor & Brown,
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1988). Our interest is in the potential ability of reflecting on
unintentional outcomes to lower this naturally high state of
baseline control.

H,,: People will feel less personal control after reflecting
on a history of their unintentional outcomes (vs. a history
of their intentional outcomes).

We posit that if reflecting on one’s unintentional out-
comes threatens feelings of control, this seemingly negative
response could actually have beneficial consequences. When
personal control is threatened, individuals have an automatic
inclination to regain control both within and outside the orig-
inal domain of threat (Fiske et al., 1996; Kay et al., 2008;
Landau et al., 2015; Mandel et al., 2017). When personal
control in any one domain is threatened, one’s global world-
view may temporarily shift, creating the desire to regain
power “in any given domain, to pursue goals, to obtain
desired outcomes, and generally to view the self as in con-
trol” (Landau et al., 2015, p. 696). Prior research demon-
strates that attempts to regain control can manifest through a
preference for advertisements of empowering products
(Cutright & Samper, 2014) and for utilitarian products asso-
ciated with problem solving (Chen et al., 2017). Additionally,
recent literature has illuminated influences of direct control
threats on creative outcomes (Mulatti & Treccani, 2023).
Specifically, Mulatti & Treccani (2023) found that individu-
als experiencing a direct control threat outperformed indi-
viduals induced to experience high control on divergent
thinking tasks, further supporting our proposal that motiva-
tion to regain control can manifest as promoted ideation
quantity.'

H,,: Feelings of personal control will mediate the rela-
tionship between reflecting on a history of unintentional
outcomes and subsequent ideation.

Notably, there are circumstances that are perceived as
uncontrollable, such that behavior and outcomes appear inde-
pendent. In such instances, control threats do not elicit moti-
vation to regain control (Mischel et al., 1974; Peterson et al.,
1993; Staub et al., 1971). Importantly, our framework recon-
ciles work indicating that control threats can prompt attempts
to regain control (Chen et al., 2017; Cutright et al., 2013;
Cutright & Samper, 2014; Fiske et al., 1996; Kay et al., 2008)
with work indicating that control threats can prompt inaction
(Mischel et al., 1974; Peterson et al., 1993; Staub et al., 1971),
illuminating that response to control threats depends critically
on the perceived malleability of the domain in which the
threat occurs. Specifically, we theorize that ideation quantity
should not be promoted after reflecting on unintentional

outcomes in domains perceived as non-malleable in which
one does not expect to regain control. Ideation quantity should
only be promoted following reflection on unintentional out-
comes in domains in which such reflection can elicit motiva-
tion to regain control. By synthesizing these two literatures on
control threat, our framework clarifies the conditions under
which the mediating effect of threatened control on ideation is
diminished, and its effect on ideation attenuates.

Classical research on fixed versus growth mindsets has
focused on individual-specific implicit theories of malleabil-
ity (Dweck & Leggett, 1988; Dweck et al., 1995), suggesting
that individuals differ in beliefs about the extent to which
ability can change in any given domain. However, aligned
with recent research indicating that people also hold domain-
specific beliefs of malleability (Gunderson et al., 2017; Ren
etal., 2025), we examine aggregate subjective perceptions of
domain malleability rather than differences in subjective per-
ception at the individual level. Specifically, we establish
three exemplars of domains perceived on average as rela-
tively malleable (public speaking, fitness, and creativity) and
one exemplar of a domain perceived on average as relatively
non-malleable (math) in order to demonstrate when our pro-
posed intervention promotes ideation and when it does not
(see Supplemental Material).

H,: People will generate more ideas after reflecting on a
history of their unintentional outcomes (vs. a history of
their intentional outcomes) in a domain perceived as rela-
tively malleable but will not generate more ideas after
reflecting on a history of their unintentional outcomes (vs.
a history of their intentional outcomes) in a domain per-
ceived as relatively non-malleable.

By examining the relationship between a reflection on
unintentional outcomes and ideation, the current research
makes several theoretical contributions. First, it adds to
emerging literature showcasing how serendipitous or unex-
pected events can be harnessed and engineered to support
innovation in managerial contexts (Fulmer & Reich, 2023;
Fultz & Hmieleski, 2021; Kamprath & Henike, 2019; Lane
et al., 2021; Torgersen et al., 2024). Second, it builds upon
research on domain-specific lay theories of malleability
(Gunderson et al., 2017; Ren et al., 2025) and control threats
(Mulatti & Treccani, 2023) to illuminate when control threats
can and cannot be used to support creative thinking.
Specifically, we show that the effect of control threat on cre-
ativity depends critically on the perceived malleability of the
domain in which the threat occurs. Finally, because our inter-
vention enhances both quantity and quality of ideation, we
contribute to literature on brainstorming strategies (Dennis
et al., 1996; Diehl & Stroebe, 1987; Fitzsimons et al., 2008;
Glover & Gary, 1976; Mullen et al., 1991; Stroebe & Diehl,
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1994) by demonstrating that individuals’ response to control
threat not only elicits compensatory motivation and persis-
tence, but can increase the ability to make connections when
brainstorming, beneficially shaping the quality of ideas
generated.

Overview of Studies

Study 1A demonstrated the ecological validity of our effect
in a field study conducted within a company. Study 1B
showed that reflecting on a history of unintentional outcomes
promotes subsequent ideation relative to a control condition,
and that reflecting on a history of intentional outcomes does
not discourage ideation. Study 2 offered initial evidence
indicating that the valence of outcomes reflected upon is not
the primary driver of this phenomenon. Study 3 illuminated
through mediation that reflection on unintentional outcomes
drives ideation quantity by indirectly threatening feelings of
control. Study 4 demonstrated an important and theoretically
relevant boundary condition of this effect—ideation quantity
is promoted only after reflection on unintentional outcomes
in domains in which ability is perceived as relatively mal-
leable. When ability in a domain is perceived as relatively
non-malleable such that there is no expectation that personal
control can be regained, the effect is eliminated.

For all studies, we report all measures and conditions and
have no data exclusions. Target sample sizes for experiments
1B-4 were determined in advance of data collection based on
the principle that researchers should collect at least 100 par-
ticipants per condition (Simmons et al., 2018). Data collec-
tion did not continue after data analysis for any studies. We
have made all our study material and data available on
Researchbox.org (https://researchbox.org/4134&PEER RE
VIEW_passcode=NUAGEH).

Study | A: Field Experiment: Marketing
and Sales Employee Ideation at a
Candy Company

Like previous ecologically valid tests of ideation (Dahl &
Moreau, 2002), Study 1A investigated our core prediction at
a company. Marketing and Sales employees at a candy com-
pany were sent instructions by a manager at the company to
reflect on histories of either unintentional or intentional out-
comes in a domain perceived as relatively malleable (public
speaking), and then to generate ideas of how to promote one
of the company’s existing products. Generating ideas to pro-
mote the company’s existing products is a core component of
these Marketing and Sales employees’ jobs, thus allowing
this test to show how our intervention could be directly
applied to benefit organizational managers in a naturalistic
setting. We predicted that Marketing and Sales employees at
the candy company would generate more ideas to promote
the product when they first reflected on a history of their
unintentional outcomes than when they reflected on a history

of their intentional outcomes. This study was pre-registered
on AsPredicted.org (https://aspredicted.org/82Y SLN).

Method

Participants. Ninety-seven Marketing and Sales employees
(M,,. = 35.81, SD = 6.50; 50.5% female) at a candy com-
pany participated in this field experiment. Sampling from
Marketing and Sales employees, for whom a central aspect
of their job is to ideate promotional strategy for their com-
pany’s existing products made this field experiment a highly

ecologically valid test of our core effect.

Procedure. Marketing and Sales employees were randomly
assigned to one of two outcome history conditions: inten-
tional or unintentional. They were sent instructions by a
manager at the company to reflect on the histories of either
intentional outcomes or unintentional outcomes. Employees
in the intentional outcome history condition were instructed
to: “Please think about the times you had to present in front
of an audience and it turned out as you intended. Write about
one of those times. Be as honest and open as you can.”
Employees in the unintentional outcome history condition
were instructed to: “Please think about the times you had to
present in front of an audience and it turned out differently
than you intended. Write about one of those times. Be as hon-
est and open as you can.” In this task and all writing tasks in
subsequent studies, participants had to type a minimum of
200 characters before they were able to proceed in order to
ensure engagement in the manipulation.

Next, all Marketing and Sales employees were told: “We
would like to promote our [Name of Company Product],
please list as many ways to promote the product as you can.”,
referring to one of the existing products of the company at
which the field experiment was conducted. Participants were
initially prompted to list as many ideas as possible to establish
the goal of idea quantity in the following task. Participants
then completed an ideation task. In this task and all ideation
tasks in subsequent studies, participants were given a dedi-
cated space to “List a SINGLE idea here”: and then could
choose either “List another idea” or “I am FINISHED listing
ideas.” If participants chose “List another idea,” they were
then provided with another dedicated space to list their idea.
Participants continued to be given the opportunity to list
another idea until they chose “I am FINISHED listing ideas”
or until they reached 12 ideas. This limit of 12 ideas was based
on initial tests run prior to the construction of the empirical
package, which indicated that providing a 12-item response
limit offered sufficient freedom to participants to generate as
many ideas as they could without constraint. Notably, partici-
pants listed ideas one by one and were unaware of the 12-item
limit. Additionally, none of the participants reached the maxi-
mum number of ideas in any of our studies, indicating that
these limits did not affect idea capacity. Finally, participants
completed demographic measures (age and gender).
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Results and Discussion

Ideation Quantity. Marketing and Sales employees generated
more ideas in the unintentional outcome history condition
(M = 2.56, SD = 1.85) compared to the intentional outcome
history condition (M = 1.73, SD = 1.47; (95) = 2.38,p =
.019, d = 0.50, 95% CI for the mean difference [0.14, 1.53]).

This result demonstrates the ecological validity of our
effect by showing the promotion of ideation quantity in a
real-world industry context, thus illustrating its applicability
and potential benefit to organizational managers.

Study IB: Reflecting on Unintentional
Outcomes Promotes Ideation Relative
to a Control Condition

Study 1B demonstrates that reflecting on unintentional out-
comes promotes ideation quantity relative to a control condi-
tion. Including a control condition allows us to pinpoint
whether reflecting on unintentional outcomes increases ide-
ation quantity or reflecting on intentional outcomes decreases
ideation quantity. In Study 1B, people ideated ways to relax
in the summer after reflecting on either unintentional out-
comes or intentional outcomes in the domain of fitness or
were assigned to a control condition. We predicted that peo-
ple would generate more ways to relax in the summer when
they first reflected on unintentional outcomes relative to
intentional outcomes. Additionally, we predicted that people
reflecting on intentional outcomes would ideate no more
than a control group, given that previous research has shown
that baseline feelings of control are high (Alloy & Abramson,
1979; Taylor & Brown, 1988). Therefore, both groups should
experience high personal control and not feel motivated to
regain control as would the group reflecting on unintentional
outcomes.

Method

Participants. Three hundred participants (M,,, = 40.78, SD
= 13.22; 58.0% female) from CloudResearch’s Connect par-
ticipated in exchange for monetary payment.

Procedure. Participants were randomly assigned to one of
three outcome history conditions: intentional, unintentional,
or control. In the intentional outcome history condition, par-
ticipants were instructed to: ‘“Please think about the times
you tried to get fit and it turned out as you intended. Write
about one of those times. Be as honest and open as you can.”
In the unintentional outcome history condition, participants
were instructed to: “Please think about the times you tried to
get fit but it turned out differently than you intended. Write
about one of those times. Be as honest and open as you can.”
Using a control manipulation from prior literature (Sloan
et al., 2007), participants in the control condition were
instructed to: “Describe what you did yesterday from the

time you got up until the time you went to bed. Please
describe your day as accurately and as objectively as possi-
ble.” to control for cognitive load among conditions and
given its neutral valence.

After completing the writing task, participants were
instructed to: “Please list ways to relax in the summer.”
before completing the ideation task. Notably, and only in
this study, the limit of ideation quantity was 10 ideas rather
than 12, but no participant reached the maximum number of
ideas, indicating that this limit did not affect idea capacity.
Finally, participants completed demographic measures (age
and gender).

Results and Discussion

Ideation Quantity. A one-way ANOVA revealed a significant
effect of outcome history condition on the number of ideas for
how to relax in the summer, F(2, 297) = 3.87,p = .022,d =
0.35. As predicted, planned contrasts revealed that partici-
pants generated more ideas in the unintentional outcome his-
tory condition (M = 1.91,SD = 1.45) compared to participants
in both the intentional outcome history condition (M = 1.48,
SD = 0.99; Fisher’s Least Significant Difference: p = .010; d
= 0.35, 95% CI for the mean difference [0.10, 0.76]), and the
control condition (M = 1.55, SD = 1.03; Fisher’s LSD: p =
.029; d = 0.29, [0.04, 0.69]), which did not differ from each
other (Fisher’s LSD: p = .697, d = —0.06, [-0.39, 0.26]). We
conducted planned contrasts using Fisher’s Least Significant
Difference test because it is considered the most appropriate
post-hoc analysis for comparisons among three independent
groups (Baguley, 2012; Meier, 20006).

Supplemental Ideation Quality Analysis. Using a methodology
supported by recent work validating the use of Large Lan-
guage Models to code divergent thinking tasks (Blanchard
et al., 2025; Organisciak et al., 2023; Zhang et al., 2025) as
well as ongoing ideation research (Brucks et al., 2026), we
fed a large language model (Claude) the ideas our partici-
pants generated. We prompted it to rate the creativity of ideas
based on an established method, analyzing the holistic qual-
ity of participants’ ideation (Runco & Mraz, 1992; see Sup-
plemental Material for all prompts). Notably, while we
adapted Runco and Mraz’s (1992) methodology, our ratings
were done by artificial intelligence rather than human judges.
A one-way ANOVA analyzing Claude’s ratings revealed a
significant effect of outcome history condition on the cre-
ativity of ideas for how to relax in the summer, F(2, 297) =
3.23, p = .041, d = 0.29. Planned contrasts revealed that
participants generated ideas that were more creative in the
unintentional outcome history condition (M = 1.87, SD =
1.14) compared to participants in both the intentional out-
come history condition (M = 1.57, SD = 0.83; Fisher’s LSD:
p = .027; d = 0.30, 95% CI for the mean difference [0.03,
0.56]), and the control condition (M = 1.57, SD = 0.84;
Fisher’s LSD: p = .029; d = 0.29, [0.03, 0.56]), which did
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not differ from each other (Fisher’s LSD: p = 975, d =
—0.01, [-0.27, 0.26]).

Study 1B demonstrates that reflecting on unintentional out-
comes can promote ideation quantity and quality rather than
that reflecting on intentional outcomes discourages ideation.

Study 2: Examining the Role of Valence

Study 2 replicates our core effect and provides initial evi-
dence inconsistent with the alternative explanation that,
because unintentionality is often perceived to result in neg-
ative consequences (Caruso et al., 2010; Palmer et al.,
2010), the valence of outcomes on which individuals reflect
drives ideation. In Study 2, people either reflected on inten-
tional outcomes, unintentional outcomes (no specified
valence), or unintentional positive outcomes. This study
was pre-registered on AsPredicted.org (https://aspredicted.
org/7V7_57D).

Method

Participants. Three hundred (M,,, = 39.45, SD = 13.02;
48.0% female) CloudResearch Approved participants par-

ticipated in exchange for monetary payment.

Procedure. Participants were randomly assigned to one of
three outcome history conditions: intentional, unintentional,
or unintentional-positive. In the intentional and unintentional
outcome history conditions, participants read prompts identi-
cal to those in Study 1A. Participants in the unintentional-
positive outcome history condition were instructed to:
“Please think about the times you had to present in front of
an audience and it turned out differently than you intended
but the outcome was positive. Write about one of those times.
Be as honest and open as you can.”

After completing the writing task, participants were told:
“We would like to promote a new sparkling water brand,
please list as many ways to promote the product as you can.”
Finally, participants completed demographic measures (age
and gender).

Results and Discussion

Ideation Quantity. A one-way ANOVA revealed a significant
effect of outcome history condition on the number of ideas to
promote a new sparkling water brand, F(2,297) = 3.97,p =
.020, d = 0.35. As predicted, planned contrasts revealed that
participants generated fewer ideas in the intentional outcome
history condition (M = 1.35, SD = 0.64) compared to par-
ticipants in both the unintentional outcome history condition
(M = 1.67, SD = 1.07; Fisher’s LSD: p = .023; d = 0.37,
95% CI for the mean difference [-0.60, —0.05]), and the
unintentional-positive outcome history condition (M = 1.70,
SD = 1.24; Fisher’s LSD: p = .013; d = 0.35, [-0.62,

—0.08]), which did not differ from each other (Fisher’s LSD:
p = .853,d =—0.02, [-0.31, 0.26]). We conducted planned
contrasts using Fisher’s Least Significant Difference test
because it is considered the most appropriate post hoc analy-
sis for comparisons among three independent groups (Bagu-
ley, 2012; Meier, 2006).

Supplemental Ideation Quality Analysis. Using the same meth-
odology as Study 1B, a one-way ANOVA analyzing Claude’s
ratings revealed a significant effect of outcome history con-
dition on the creativity of ideas to promote a new sparkling
water brand, F(2, 297) = 3.17, p = .043, d = 0.29. Planned
contrasts revealed that participants generated ideas that were
marginally less creative in the intentional outcome history
condition (M = 1.75, SD = 0.97) compared to participants in
the unintentional outcome history condition (M = 2.02, SD
= 1.18; Fisher’s LSD: p = .090; d = —0.25, 95% CI for the
mean difference [—0.59, 0.04]), and ideas that were less cre-
ative compared to participants in the unintentional-positive
outcome history condition (M = 2.13, SD = 1.29; Fisher’s
LSD: p = .016; d = —0.34, [-0.70, —0.07]), which did not
differ from each other (Fisher’s LSD: p = .500, d = —0.09,
[-0.44, 0.22]).

Although one simple effect for quality was only margin-
ally significant, these results replicate our core effect of ide-
ation quantity and provide initial evidence indicating that the
valence of outcomes on which one reflects is not primarily
driving this phenomenon.

Study 3: The Underlying Role of
Threatened Personal Control

Study 3 tests the mediating role of threatened control in driv-
ing subsequent ideation quantity. Research on threatened
control has indicated that control threats cause consumers to
attempt to regain control in various ways, such as showing
increased preference for advertisements of empowering
products (Cutright & Samper, 2014) or for product exten-
sions that offer structure by fitting with the larger brand
(Cutright et al., 2013). Additionally, recent work has indi-
cated that individuals experiencing a direct control threat
outperformed individuals induced to experience high control
on divergent thinking tasks (Mulatti & Treccani, 2023).
People in Study 3 reflected on histories of either uninten-
tional or intentional outcomes in the domain of fitness, then
reported their feelings of personal control, and subsequently
generated ideas of how to find a discount promotion on a
product. We predicted that people would feel threatened with
personal control when they reflected on unintentional out-
comes relative to when they reflected on intentional out-
comes, and that this threatened control would drive the
promotion of ideation quantity. Importantly, we chose to
measure personal control before rather than after the ideation
task because our theoretical framework predicts that people
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-0.52%*

Feelings of control

-16%*

Outcome history

(Intentional vs. Unintentional)

0.22)
0.31%

Ideation Quantity

Figure |. Mediation model in Study 3.

Note. The path coefficients are unstandardized betas. Values in parentheses indicate the effect of outcome history condition on the dependent variable

after controlling for the mediator.
*p<.05. Fp <.0l. #¥p <.001.

would have regained control subsequent to ideating.
Therefore, measuring personal control after ideation would
not detect any differences in control as a function of our
manipulation.

Method

Participants. Two hundred (Mage 39.58, SD 12.03;
50.5% female) CloudResearch Approved participants par-

ticipated in exchange for monetary payment.

Procedure. Participants were randomly assigned to one of
two outcome history conditions identical to those in Study
IB (see Supplemental Material for posttest manipulation
check).

After completing the writing task, participants completed
a 3-item scale of personal control (a0 = .90; Greenaway et al.,
2015). Participants were then told: “Please list as many ways
to find a discount promotion on a product as you can.”
Finally, participants completed demographic measures (age
and gender).

Results and Discussion

Feelings of Control. Participants in the unintentional outcome
history condition felt less personal control (M = 5.00, SD =
1.19) compared to participants in the intentional outcome
history condition (M = 5.52, SD = 1.03; #(198) = —3.33, p
= .001, d = —0.47, 95% CI for the mean difference [—0.83,
—0.21]).

Ideation Quantity. Participants generated more ideas to find a
discount promotion on a product in the unintentional out-
come history condition (M = 1.62, SD = 1.11) compared to
participants in the intentional outcome history condition (M
= 1.31, SD = 0.68; #155.73) = 2.33, p = .021,d = 0.33,
and Levene’s test was significant, F(1, 198) = 18.77,
p<<.001; thus, equal variances were not assumed; 95% CI
for the mean difference [0.05, 0.57]).

Supplemental Ideation Quality Analysis. Participants generated
ideas that were more creative to find a discount promotion on
a product in the unintentional outcome history condition (M
= 1.56, SD = 0.74) compared to participants in the inten-
tional outcome history condition (M = 1.36, SD = 0.57;
1(198) = 2.22, p = .027,d = 0.32, 95% CI for the mean dif-
ference [0.02, 0.39]).

Mediation. To test our proposed process, we conducted a
bootstrap analysis with 5,000 samples (Hayes, 2013; Model
4) using outcome history as the independent variable, feel-
ings of control as the mediator, and ideation quantity as the
dependent variable. Consistent with our theorizing, the anal-
ysis revealed that participants in the unintentional outcome
history condition felt lower personal control, resulting in
promoted ideation quantity [95% CI for the indirect effect:
0.0043, 0.2143]; see Figure 1.

These results support our proposed mechanism, according
to which reflecting on unintentional outcomes promotes ide-
ation quantity because this threatens personal control, elicit-
ing an attempt to regain it.

Study 4: Moderation by Perceived
Domain Malleability

Study 3 provided evidence that reflecting on a history of unin-
tentional outcomes promotes subsequent ideation quantity by
motivating people to regain threatened control through ide-
ation. This suggests that in domains in which ability is not per-
ceived as malleable, and consequently, there is a sense that
personal control cannot be regained, reflecting on uninten-
tional outcomes would not promote subsequent ideation quan-
tity but rather lead to inaction. Notably, the previous studies
have examined the effect of reflecting on unintentional out-
comes within the domains of public speaking and fitness,
domains for which we established that perceptions of ability
are malleable and consequently there is a sense that one can
regain control after reflecting on unintentional outcomes.
While classical work on fixed versus growth mindsets treats
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perceptions of domain malleability as an individual-specific
difference (Dweck & Leggett, 1988; Dweck et al., 1995),
recent research suggests that domain-specific lay theories of
malleability exist as aggregate subjective perceptions
(Gunderson et al., 2017; Ren et al., 2025). However, previous
work has shown that when a situation is perceived as uncon-
trollable, such that actions and outcomes appear independent,
people are not motivated to reassert control (Mischel et al.,
1974; Peterson et al., 1993; Staub et al., 1971). Our theoretical
framework predicts that in domains in which ability is, on
average, perceived as non-malleable, and consequently there
is no expectation that control can be regained, reflecting on a
history of unintentional outcomes will have no effect on ide-
ation relative to reflecting on a history of intentional outcomes.
People in Study 4 reflected on either unintentional outcomes
or intentional outcomes in either the domain of creativity,
which our pretest and prior literature (Fryer & Collings, 1991;
Plucker et al., 2004) suggests is perceived as a domain in
which ability is malleable, or the domain of math, which our
pretest suggests is perceived as a domain in which ability is
non-malleable. Notably, although some work has been inter-
preted as proposing that creativity is a fixed domain (Treffinger
et al., 1996), this research has been highly disputed by a sig-
nificant body of literature suggesting it is perceived otherwise
(see Plucker et al., 2004 for several references).

We predicted that reflecting on a history of unintentional
outcomes in the domain of math would not influence subse-
quent ideation quantity, given that it is a domain in which
ability is perceived as non-malleable. We predicted that only
when people reflect on a history of unintentional outcomes in
a domain in which ability is perceived as malleable would
subsequent ideation quantity be promoted. This study was
pre-registered on AsPredicted.org (https://aspredicted.org/
VKM VHQ).

Method

Participants. Four hundred and one (M,,, = 41.76, SD =
12.87; 57.4% female) CloudResearch Approved participants
participated in exchange for monetary payment.

Procedure. Participants were randomly assigned to condi-
tions in a 2 (domain perception: malleable [creativity] vs.
non-malleable [math]) X2 (outcome history: unintentional
vs. intentional) between-subjects design. In the unintentional
outcome history conditions, participants were asked to:
“Please think about the times you tried to be creative [to use
math] and it turned out differently than you intended. Write
about one of those times. Be as honest and open as you can.”
In contrast, in the intentional outcome history conditions,
participants were asked to: “Please think about the times you
tried to be creative [to use math] and it turned out as you
intended. Write about one of those times. Be as honest and
open as you can.”

B Intentional

O Unintentional

Number of Ideas

Malleable Non-malleable

Domain Perception

Figure 2. Ideation as a function of outcome history and
perceived domain malleability for Study 4.
Note. Error bars represent Standard Errors.

After completing the writing task, all participants were
then told: “Please list as many ways to find a discount pro-
motion on a product as you can.” Finally, participants com-
pleted demographic measures (age and gender).

Results and Discussion

Ideation Quantity. A 2 (domain perception: malleable [cre-
ativity] vs. non-malleable [math]) X2 (outcome history:
unintentional vs. intentional) ANOVA on the number of
ideas revealed a significant interaction between perceived
domain malleability and outcome history, F(1, 397) = 4.42,
p = .036, d = 0.20. As illustrated in Figure 2, in the mal-
leable conditions, participants generated more ideas in the
unintentional outcome history condition (M = 2.40, SD =
1.38) compared to the intentional outcome history condition
(M = 1.76, SD = 1.16; F(1, 397) = 13.08, Fisher’s LSD:
p<<.001; d = 0.50, 95% CI for the mean difference [0.29,
0.99]). In contrast, in the non-malleable conditions, partici-
pants generated the same number of ideas in the uninten-
tional outcome history condition (M = 2.05, SD = 1.31)
compared to the intentional outcome history condition (M =
1.94, SD = 1.22; F(1,397) <1, Fisher’s LSD: p = .548; d =
0.09, [-0.25, 0.47]).

Supplemental Ideation Quality Analysis. A 2 (domain percep-
tion: malleable [creativity] vs. non-malleable [math]) X 2
(outcome history: unintentional vs. intentional) ANOVA on
the creativity of ideas revealed a significant interaction
between perceived domain malleability and outcome history,
F(1,397) =3.91,p = .049, d = 0.20. In the malleable condi-
tions, participants generated ideas that were more creative in
the unintentional outcome history condition (M = 1.88, SD
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= 0.95) compared to the intentional outcome history condi-
tion (M = 1.42, SD = 0.70; F(1, 397) = 14.72, Fisher’s
LSD: p<.001; d = 0.55, 95% CI for the mean difference
[0.23, 0.70]). In contrast, in the non-malleable conditions,
participants generated ideas that were equally creative in the
unintentional outcome history condition (M = 1.74, SD =
0.99) compared to the intentional outcome history condition
(M = 1.62, SD = 0.79; F(1, 397)<1, Fisher’s LSD: p =
321;d = 0.14,[-0.12, 0.36]); see Figure 2.

These results illuminate an important and theoretically
relevant boundary condition of the influence of reflecting on
unintentional outcomes on subsequent ideation. Only when
the domain in which one reflects is a domain in which ability
is perceived as relatively malleable, consequently allowing
the expectation of possibly regaining threatened control,
does reflecting on unintentional outcomes promote ideation
quantity. In domains in which ability is perceived as non-
malleable which do not allow the expectation of regaining
control, reflecting on unintentional outcomes actually
prompts inaction.

Additionally, Study 4 provides evidence inconsistent with
the alternative explanation that unintentionality’s effect on
ideation is driven by a reflection on unintentional outcomes
inspiring greater compliance with instructions. If reflecting
on unintentional outcomes was increasing participants’ com-
pliance with instructions or engagement with the task, and
this led to the phenomenon we propose, the effect should not
be eliminated when people are prompted to reflect on unin-
tentional outcomes in domains perceived as relatively non-
malleable. That our core effect emerges only after reflection
on unintentional outcomes in domains perceived as relatively
malleable offers additional support for our proposed mecha-
nism of attempts to regain threatened control.

Notably, creativity, one of the domains in which people
were prompted to reflect, is itself conceptually close to ide-
ation, which presents a potential limitation of this study’s
design. However, the results of Studies 1A-3 offer evidence
that this phenomenon is robust and occurs for domains that
are less conceptually close to creativity (such as public
speaking and fitness), indicating that it is unlikely that this
potential limitation is the primary driver of the effect we
propose.

General Discussion

We find that reflecting on a history of unintentional out-
comes can promote ideation quantity. Furthermore, several
of the effect sizes characterizing the promotion of ideation
quantity in our empirical package fall into the traditional
standards for small-to-medium Cohen’s ds, with multiple
meeting the threshold to be considered medium effect sizes
(Cohen, 1988). Importantly, recent perspectives on the mean-
ingfulness of effect sizes (Gignac & Szodorai, 2016) indicate
that effect sizes between d = 0.20 and d = 0.40 are the norm
in psychological research, suggesting that the phenomenon

we propose has a significant impact based on conventional
and contemporary standards.

Theoretical Contributions

Primarily, the present research contributes to recent work
showcasing how serendipitous or unexpected events can be
harnessed and engineered to support innovation in manage-
rial contexts (Fulmer & Reich, 2023; Fultz & Hmieleski,
2021; Kamprath & Henike, 2019; Lane et al., 2021; Torgersen
et al., 2024). For example, Fultz and Hmieleski (2021) pro-
pose that unexpected outcomes can actually be exploited to
benefit organizational contexts, Lane et al. (2021) indicate
how serendipitous events can be manufactured to enhance
knowledge creation and collaborative outcomes, and
Kamprath and Henike (2019) discuss that while unexpected
events are typically perceived negatively, serendipitous or
unexpected outcomes can be sources of innovation.
Furthermore, related research has demonstrated that uninten-
tionally discovered resources are preferred to otherwise
identical intentionally discovered resources specifically
because their discovery was perceived as serendipitous
(Fulmer & Reich, 2023). In these ways, work has begun to
view unanticipated occurrences as practically relevant in
organizational contexts. Finally, through a systematic review
of literature describing a relationship between unexpected
outcomes and innovation, Torgersen et al. (2024) draw a con-
nection between unexpectedness and innovation through
shared common ground in that both stem from the unknown,
and similar competencies must be developed to manage
both. Related work has also pointed to a correlation between
tolerance of ambiguity and creativity (Zenasni et al., 2008).
Our studies contribute to this burgeoning research stream
regarding the practical power of serendipity by revealing that
unintended events, such as those upon which our participants
reflected, can be harnessed long after they take place in the
service of promoting innovative and creative outcomes.

Additionally, our studies contribute to a growing body of
recent literature on lay theories of domain-specific mallea-
bility (Gunderson et al., 2017; Ren et al., 2025) and conse-
quences of control threats (Mulatti & Treccani, 2023).
Specifically, while prior literature has suggested a connec-
tion between direct control threats and divergent thinking
(Mulatti & Treccani, 2023), our findings advance theory by
illuminating that control threats do not ubiquitously promote
divergent thinking. While prior work has taken an approach
of exploring individual-specific lay theories of malleability
(Dweck & Leggett, 1988; Dweck et al., 1995), we synthesize
implications from more recent literature that considers
domain-specific lay theories of malleability (Gunderson
et al., 2017; Ren et al., 2025) with work on divergent think-
ing (Mulatti & Treccani, 2023) to show that whether control
threats can be used to support creative thinking depends criti-
cally on the perceived malleability of the domain in which
the threat occurs.
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Finally, the current research contributes to work on brain-
storming strategies (Dennis et al., 1996; Diehl & Stroebe,
1987; Fitzsimons et al., 2008; Glover & Gary, 1976; Mullen
et al., 1991; Stroebe & Diehl, 1994). Specifically, previous
research has suggested that individual versus group brain-
storming (Diehl & Stroebe, 1987; Mullen et al., 1991;
Stroebe & Diehl, 1994), priming with different corporate
brand images (Fitzsimons et al., 2008), using different rein-
forcement criteria (Glover & Gary, 1976), and simultaneous
versus sequential presentation of information about the topic
of ideation (Dennis et al., 1996) can impact ideation. The
present studies are the first to draw a causal connection
between unintentionality and ideation. They add to the litera-
ture on factors influencing ideation by finding that reflection
on unintentional outcomes can promote both ideation quan-
tity and ideation quality. In so doing, our work suggests that
our proposed intervention is not merely causing a compensa-
tory response influencing motivation and persistence but can
increase the ability to make connections when brainstorm-
ing, beneficially shaping the quality of ideas generated.

Practical Implications

These results have important practical implications for both
organizations and individuals. Study 1A was conducted in
the field at a candy company and involved Marketing and
Sales employees generating ideas about how to promote one
of their company’s existing products in response to a man-
ager’s prompt using our manipulations, indicating the eco-
logical validity of the effect presented in this work. That
employees whose job it is to generate ideas to sell and pro-
mote their company’s products, ideated more ways to pro-
mote one of their company’s products when they first
reflected on a history of unintentional outcomes, plainly
demonstrates the phenomenon’s applicability in relevant
naturalistic settings. That our intervention is less aversive
than direct control threats (see Supplemental Study 1) indi-
cates its relative ethicality and supports its use as a brain-
storming strategy in managerial contexts. Further, Studies
1A and 2 demonstrate how encouraging employees and indi-
viduals to reflect on unintentional outcomes can promote
ideation in contexts with marketplace applications—new
ways to promote commonplace products such as candy
(Study 1A) or sparkling water (Study 2). Consequently, this
research has direct implications for organizational managers.
Companies engaging in brainstorming activities designed to
maximize idea quantity such as the global design and con-
sulting firm IDEO (Biroscak et al., 2018; Brunner et al.,
2007; Buell & Otazo, 2014), Google’s “Moonshot Factory”
(Beard, 2023), or those hosting crowdsourcing events like
tech giant IBM’s “Innovation Jam” (Bjelland & Wood,
2008), could apply our intervention in service of optimizing
ideation. Additionally, the results of Studies 3 and 4 indicate
how individuals’ own purchasing behavior could benefit
from enacting this intervention. Specifically, they show that

people could use this intervention to ideate ways to optimize
savings by locating discount promotions.

Furthermore, the results of Study 4 indicate that a reflection
on unintentional outcomes does not always promote subse-
quent ideation, demarcating the influence of this intervention
and illustrating how it should be used by organizational man-
agers and individuals. Specifically, Study 4 demonstrates that
reflecting on unintentional outcomes promotes ideation only
when the outcomes are in a domain perceived on average as
malleable but has no effect on subsequent ideation when the
outcomes are in a domain perceived on average as non-mal-
leable. This illuminates that people hoping to use this interven-
tion should ensure that those engaging in the exercise reflect
on unintentional outcomes in a domain perceived on average
as malleable to reap its benefits.

Notably, we caution against the interpretation that a
reflection on unintentional outcomes spontaneously occurs
to promote ideation quantity. As indicated by our
Supplemental Study 2, even when this strategy is explicitly
described, people fail to intuit the influence it will have on
ideation, suggesting that it is unlikely that it would occur
unprompted in the real world. Consequently, it is important
that organizational managers deliberately incorporate the
strategy that we are proposing into ideation exercises in
order to reap its practical benefits.

Limitations and Future Directions

Although the present studies examine domain-specific
beliefs of malleability (Gunderson et al., 2017; Ren et al.,
2025), research exploring individual differences could exam-
ine whether an individual’s implicit mindset impacts the
influence of reflecting on a history of unintentional outcomes
on subsequent ideation quantity. Individuals holding a fixed
mindset believe that characteristics such as intelligence and
ability are relatively immutable, whereas those holding a
growth mindset believe that characteristics like one’s ability
can change and develop significantly through actions
(Dweck, 2013; Dweck & Leggett, 1988). Work has exam-
ined individual-specific implicit theories of malleability
(Dweck & Leggett, 1988; Dweck et al., 1995), indicating
that not every individual would consider the exemplars of
domains perceived as malleable and non-malleable presented
in this research to be such. Therefore, it is likely that individ-
ual-specific theories of malleability would moderate the
present results. For example, reflection on unintentional out-
comes by individuals who hold a fixed mindset regarding the
domain of creativity would likely not result in promoted ide-
ation quantity due to a lack of expectation of regaining
threatened control in that domain.

While a practically important intervention for organiza-
tional managers and individuals is the primary contribution of
this work, future research could more deeply explore how the
underlying mechanism driving promoted ideation quantity
may depend on the valence of unintentional outcomes. While
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Study 2 in the present work offers initial evidence that the
valence of outcomes on which people reflect is not primarily
driving the effect we illuminate, the mechanism underlying
the results of Study 2 may differ depending on outcome
valence. While threatened control may still play a role when
the outcome is positive, future research could examine other
potential mechanisms that promote ideation quantity after
reflection on positive unintentional outcomes. For example,
after reflecting on positive unintentional outcomes, people
may feel increased perceived competence, a heightened feel-
ing of luck, or even a sense of divine protection, any of which
could reduce inhibition during brainstorming and lead to
higher ideation quantity. Furthermore, although the present
studies propose and find supporting evidence for threatened
control as the primary mechanism driving promoted ideation
subsequent to a reflection on valence unspecified uninten-
tional outcomes, other factors may be at play in addition to
threatened control. We believe that a reflection on uninten-
tional outcomes is most closely linked to feelings of control
because such reflection highlights perceived unpredictability
despite deliberate actions with intended outcomes.
Additionally, our comparison of the affective consequences
of reflection on unintentionality versus a control condition in
our Supplemental Study 1 indicates that reflection on unin-
tentional outcomes has no influence on Negative Affect,
offering evidence against an affect-based alternative account.
However, future research could explore additional mecha-
nisms contributing to the effect of a reflection on valence
unspecified unintentional outcomes on ideation quantity.

Finally, a limitation of the phenomenon we propose in this
work is the extent to which it spontaneously occurs. It is
unlikely that people spontaneously engage in these kinds of
reflection exercises on unintentional outcomes in natural
situations in which they are attempting to promote the quan-
tity of their ideation. However, we believe that these studies
illuminate the potency of this intervention and its benefits for
ideation if intentionally induced by organizational managers
and individuals.
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Note

1. However, we illuminate reflection on unintentionality as a less
aversive antecedent to threatened control than a direct manipula-
tion of control threat (see Supplemental Material for design and
results).
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