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ABSTRACT

Groups of people tend to generate more diverse ideas than
individuals because each group member brings a different
perspective to the table. But while someone working alone
can suffer from fixation and have difficulty of thinking outside-the-box, in this paper we show that it is possible to help
them think more like a group by asking them to approach a
problem from different perspectives. We present a study of
54 crowd workers in which some individual workers were
asked to assume the role of various relevant experts while
solving a problem. We find that participants who were asked
to assume different roles came up with more creative ideas
than those who were not. These findings suggest there is an
opportunity for problem solving tools to bring the wisdom of
the crowd to individuals.
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INTRODUCTION AND RELATED WORK

Crowdsourcing researchers are familiar with the idea of the
wisdom of the crowd, whereby information from multiple
people is pooled to produce a better outcome than each individual could produce alone [18]. However, working with
other people comes at a cost; the crowd, for example, costs
money; explaining a task to someone else costs effort; waiting for a reply costs time. Tasks may also contain private information that we do not want to share with others [10], or
we may not want to give up ownership of the output produced by a task [13]. As a result, we tend to do most of our
tasks ourselves. The challenge is: we are just one person, and
tend to fixate on the knowledge and skills we have [6].
Existing idea generation and creativity literature has explored a variety of approaches to help people think diversely
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lems, to manipulating the media and tools used during problem solving, to controlling exposure to information and experience sources. For example, the six hats method asks people to wear different metaphorical hats representing different
thinking perspective [5, 17]. Switching attentions between
ambiguous sketches has been found to increase divergent
thinking [20], and recent researchers harness the online
crowds as sources of novel ideas [4, 22].
This paper builds on the wisdom of the crowd to ask: Can we
help an individual think like a crowd? Instead of crowdsourcing a task to multiple people for diverse solutions, it may be
possible to selfsource [19] the task to the same person in different contexts. There is some evidence this may be possible
for concrete tasks [1, 7, 20]. For example, participants in one
study were asked to answer twice to, “What percentage of
the world’s airports are in the United States?” [21]. When
both answers were averaged it produced a more accurate response than either individually, but the accuracy was still
much worse than when the two answers were drawn from
different participants. This is consistent with work by Ariely
et al. [1] that found that averaging multiple guesses from an
individual helps somewhat, but not as much as average multiple guesses from different people. In this paper we extend
these findings from concrete estimation tasks to more complex, creative tasks. Additionally, instead of simply eliciting
multiple answers from an individual, we investigate approaches to bring out a crowd out of an individual by having
the same person approach a problem multiple times as if they
were a different person with a different mindset each time.
The wisdom of the crowd arises when we aggregate people’s
diverse, independent perspectives [1]. To create a similar
phenomenon within an individual we must work to artificially create diverse, independent experiences for that individual. For example, when Vul and Pashler [21] made participants wait three weeks between providing answers, they
found that “the benefit of re-asking yourself the same question rises to 1/3 the value of a second opinion.” Asking people to consider alternative [9] or opposite [12] outcomes can
help people overcome anchoring effects and produce less biased judgments, and Herzog and Hertwig [8] found that they
could help individuals estimate the dates of historical events
if they asked them to give a second answer from the opposite
perspective of their first. Crowdsourcing research has shown
a person’s frame of reference impacts how they do a task,
with, for example, the previous task influencing performance
on the next task [3, 14].

We combine crowdsourcing with selfsourcing to help people
approach creative problems from multiple perspectives by
asking them to imagine assuming the role of various relevant
experts. Role playing has been shown to help people experience new perspectives. Boess [2] found it helped students in
their design work, and Matthews et al. [11] found it beneficial for therapeutic systems. Recent research by Yu et al. [22]
used role playing to support the crowdsourcing of creativity,
and found that crowd workers generate more creative ideas
when asked to consider a problem from the perspective of an
expert in an unexpectedly related domain. We build on these
findings to look at how assuming different roles generated
by crowd workers can help an individual experience different
perspectives. We present a crowd-based study that asks a single person to assume multiple roles while generating creative
ideas. By comparing solutions generated in this way with
those from a single perspective, we find evidence that individuals produce more creative ideas when primed with roles.
METHODOLOGY

We conducted a crowd-based study to explore whether people generate better ideas by searching for inspiration from the
perspectives of multiple out-of-the-box domains than just
searching for inspirations on their own.
Idea Collection

To collect ideas, individuals were given a difficult design
problem that required a creative solution, and asked to come
up with three potential solutions. To assist with this, we
asked participants to search the Internet for inspiration. We
required that each inspiration be drawn from different domains so that it could not serve as solutions on its own. Instead, participants applied the inspiration directly or indirectly to the problem to generate their own solution.
Conditions

We designed a control condition, which we refer to as the norole condition, where participants searched for inspiration on
their own and then used the inspiration to solve the problem
by following the instruction below:
Please go to the Internet and find three useful ideas that
could inspire good solutions for the above problem. These
ideas could be knowledge, skills, or methods other people
use to solve a similar problem in their own domain. Please
don’t search for ideas related to this [task] problem. The
useful ideas have to be about similar problems in a non[task] related domain.
Participants were provided with a form with three sections
representing the three useful ideas they were asked to collect.
For each idea they were asked to paste a link to the site they
found for inspiration and then use that inspiration to generate
text describing a solution for the given problem.
We designed the treatment condition to ask individuals to
search for inspiration from the perspective of three different
roles (the method of generating these roles will be explained
in the later section). We refer to this condition as the multiple-roles condition. The instructions for read as follows:

Please go to the Internet and find three useful ideas a
[role 1], [role 2], and [role 3] might have that could
inspire good solutions for the above problem. These
ideas could be knowledge, skills, or methods a [role 1],
[role 2], or [role 3] uses to solve a similar problem in
his or her own domain. Please don’t search for ideas
related to this [task] problem. The useful ideas have to
be about problems in the domain that a [role 1], [role
2], or [role 3] deals with.
As in the no-role condition, participants were provided with
a form with three sections, each asking for a link and text. In
this condition, however, sections were also labeled with one
of the three roles they were to be using for inspiration.
Participants

We recruited 54 participants via Mechanical Turk. Seventeen
were male, the rest female. Ages ranged from 21 to 61, with
a mean of 34. Each participant was randomly assigned to one
of the two conditions, with 33 falling in the no-role condition, and 21 falling in the multiple-roles condition. The discrepancy across conditions occurred naturally. It may be random, as both tasks were presented in similar ways, or more
people may have quit mid-task in the multiple-roles condition. Each participant was paid $2 to complete the task. Using Mechanical Turk qualifications, we only allowed unique
workers who have more than 95% task approval rate to take
the task, and we auto-approved all of the submitted ideas.
Creativity Tasks

For the creativity tasks we selected two problems from the
set of problems described by Yu et al. [22], one related to
redesigning a power strip, and the other related to dry cups.
We assigned one of the problems to a participant randomly.
Power strip problem: Have a look at the power strip under your desk. How many of its outlets are being used?
How many of them would you like to use, but you can't,
because a giant power brick (transformer) in the adjacent outlet is blocking it? How could you fit all the different plugs in all the outlets?
Cup problem: When we finish washing cups and glasses,
we have to either spread them out individually, but then
they take up all the counter space. Alternatively, we can
stack them, but then the cups never dry completely and
it is hard to separate them from each other later. How
can you dry many cups quickly so that they don’t take up
too much space and moisture doesn’t get trapped between them?
Roles

We likewise used the roles Yu et al. [22] developed for these
tasks to represent unexpected potential experts in the problem domain. Each role was identified by crowd workers
based on the abstract structures of the task. For example, an
abstract structure for the power strip problem is, “How can
you fit objects of different sizes into a container?” and this
led crowd workers to identify “a warehouse dock loader” as
a potential expert. Yu et al. found that when workers used

Condition
No-role
Multiple-roles

Idea 1
2.50
3.40

Idea 2
2.27
3.40

Idea 3
2.00
2.57

Table 1. The average creativity score across ideas as rated by
an independent judge. Creativity is the average of the idea’s
novelty and practicality (based on a 7-point Likert scale).

these roles to generate creative ideas they found better inspiration because the roles led to analogies in different domains.
Given we want to provoke individuals to think outside-thebox, we borrowed the roles from their study. However, instead of asking multiple workers to assume the roles, we
asked individual participants to assume three different roles.
The order of the roles was randomized. We predicted that by
taking on new roles, people would explore different ways of
thinking and exceed their existing creative capability. The
roles we used in the study included: a warehouse dock loader,
a landscaper, a sculptor, a magician, an artist for the power
strip problem, and a contortionist for the cup problem.
Idea Evaluation

After each idea was generated we asked participants to selfrate how hard it was for them to come up with the idea (“How
difficult was it for you to generate this idea?”), and to report
how creative they thought the idea was (“How creative is this
idea?”). Responses were collected using a 7-point Likert
scale. At the end of the entire task, participants were also
asked to name their favorite idea of the three.
In addition to the self-reported data, we also had an independent judge (a HCI graduate student) evaluate ideas blind
to condition. For this we drew on previous research for robustly rating creative idea quality, which considers an idea
as being creative if it is both novel and practical [4, 22]. Novelty was defined for our judge as an idea that was not obvious
and differed from existing available solutions. Practicality
was defined as how realistically an idea achieved its goal and
whether it could be designed and manufactured. The two
measurements were provided using 7-point Likert scales and
averaged to produce an overall creativity score.
RESULTS

Using the data we collected, we analyze the impact of assuming multiple roles on the creativity of the ideas generated by
our participants, as well as on their ability to generate multiple ideas over time. Two example ideas generated for the
No-role:
Make the power brick (transformer) smaller or located
at a different spot along the power cord so that it is not
in the way or interfering with the power outlets.
Multiple-roles (role: an expert on topology):
For this design I would have it in the shape of the tree,
and have a spot for the transformer at the bottom of the
tree, and have all the other plugs at the top of the tree.
Figure 1. Example ideas generated by workers in the no-role
and multiple-roles conditions for the power-strip problem.

Condition
No-role
Multipleroles

Measure
Creativity
Difficulty
Favorite
Creativity
Difficulty
Favorite

Idea 1
5.30
3.24
11
5.33
3.81
6

Idea 2
5.18
3.88
8
4.81
3.71
5

Idea 3
4.97
4.21
14
5.29
3.81
10

Table 2. The average self-reported creativity and difficulty
level across ideas (based on a 7-point Likert scale), and the
number of times each idea was listed as favorite.

power-strip problem are shown in Figure 1, the first by a
worker in the no-role condition, and the second by a worker
in the multiple-roles condition.
Measures of Creativity

As described in the previous section, we collected two
measures of creativity for the ideas our participants generated: one that relied on the assessment of an independent
judge (Table 1), and another based on participants’ own selfreported assessment of their ideas (Table 2). In general, we
find evidence to suggest that asking people to assume different roles encouraged creative thinking. As reported by one
participant in the multiple-roles condition, “I tend not to be
very creative, but this got my brain working.”
According to the ratings provided by an independent judge,
the ideas generated in the multiple-roles condition were generally more creative than the ideas generated in the no-role
condition, as can be seen in Table 1. In fact, when considering only ideas with above average creativity scores, we find
that 47% of the multiple-roles ideas are above-average, as
compared with only 34% of the no-role ideas. We conducted
a T.test analysis on the judged creativity, and found that creativity score averaged across the ideas from the multipleroles condition (M=3.13, SD=1.40) was higher than that of
no-role condition (M=2.26, SD=1.72), t(52)=2.02, p<.05.
This result suggests that participants were able to generate
more creative ideas when they changed their thinking by assuming the roles of other experts.
These differences do not, however, appear when we analyze
the self-reported data (Table 2). Here we see no significant
difference in the self-reported creativity of the ideas generated from a no-role (M=5.15, SD=1.51) as compared with
multiple-roles (M=5.14, SD=1.54). This could mean that
there was no difference. However, it could also be because
our participants had a hard time judging the creativity of their
ideas without the context of the ideas that other people had
generated for the problem. Further, workers were probably
biased towards viewing ideas that they came up with as creative, as it allowed them to view their work in a positive light.
They may also have thought a high creativity score would
make their work more likely to be accepted.
Generating Multiple Ideas

When we look an individual participant’s creative problem
solving ability over time, we observe that there was a general
trend for participants to generate less creative ideas as they
were asked to continue to come up with new ones. Idea 3

(M=2.22, SD=1.51), for example, was generally judged by
our independent judge to be less creative than Idea 2
(M=2.71, SD=2.05), t(53)=1.67, p<.05. As might be predicted given what we know about the wisdom of the crowd,
this suggests the best way to collect three creative ideas
would be to ask three different people to each generate one
idea, which is the equivalent of taking the first – and most
creative – idea from three of our participants.
When we look at the favorite idea selected by each participants, however, we find they tended to prefer their most recent idea; 24 participants said they liked their third idea best,
while only 17 and 13 liked the first and second ideas best,
respectively. This could be a result of a recency effect, with
participants reflecting a cognitive bias towards the most recent idea they generated. But it suggests that in the case of
self-assessed creativity, the wisdom-of-an-individual-assuming-roles may produce a comparable outcome to taking
the first idea from three different people assuming the role,
as is done in a standard wisdom-of-the-crowd approach.
We expected the roles would make it easier for people to
generate multiple ideas, as it can be progressively harder for
an individual to come up new ideas while brainstorming
alone. We hypothesized that the different roles would help
keep participants from getting stuck viewing the problem
from a single perspective. We see that there is a trend in the
difficulty levels participants reported in generating ideas, as
shown in Table 2. We observed that the difficulty of coming
up with a new idea seemed to increase over time in the norole condition, while the difficulty seemed staying the same
in the multiple-roles condition. Further study is needed, however, to confirm whether this trend is true, as a repeated
ANOVA analyses did not yield a significant difference. This
could be an artifact of the study design, as participants were
asked to generate three solutions at one time. Future study
could separate the process into three isolated steps and only
show each participant one step at a time.
Can We Help an Individual Think Like a Crowd?

Taken collectively, our findings suggest it may be possible
to use the crowd to help an individual think like a crowd by
having them assume different roles. Individuals appear to be
more creative when they assume the roles of multiple other
experts during idea generation, and may also have an easier
time generating ideas over time. Additionally, when we compare the creativity of the ideas an individual was able to
achieve by assuming different roles with the wisdom of the
crowd, where three different individuals to solve the problem
independently, it appears the approach may begin to help an
individual approximate the aggregated output of a crowd.
DISCUSSION

Individuals often develop particular ways of thinking. Research consistently shows that people tend to fixate on a particular perspective and thus have difficulty addressing problems creatively [6]. With the refined disciplinary divisions in
modern education, people are becoming increasingly specialized. While deep knowledge and skills in a domain has

many advantages, it can also increase fixation. To break fixation, people often choose to solicit opinions from other people or work in groups. Authors, for example, send papers out
for peer review, companies run focus groups, and friends ask
each other for advice. However, external resources are not
always available and, when they are, they come at a cost. In
addition, to protect private information or control the intellectual property, people might be reluctant to have others
solve their problems for them. In this paper we focused on
how to bring multiple perspectives to an individual to help
them perform tasks effectively and creatively. We were interested in methods and tools that break fixation and routine.
We explored the use of roles as a way to encourage multiple
perspectives through a combination of crowdsourcing and
selfsourcing. Our findings suggest that simply by asking people to assume new roles and explore new domains, people
can become more creative than would be if they relied solely
on their own way of thinking. We found evidence to suggest
that different roles supported an individual’s creative idea
generation and that considering different roles may make it
easier to continue generating ideas. Looking forward, we believe there may be many ways to help individuals solve their
real-world problems in real-world contexts by thoughtfully
combing crowdsourcing and selfsourcing [19].
The work presented in this paper should be interpreted within
the context of understanding the limitations to the exploratory study we conducted. Additional raters could provide a
more valid external representation of creativity, and a more
structured presentation of information to participants during
the study could help more tightly control the priming effects.
Further, asking participants to think aloud as they generated
their ideas or conducting interviews after the experiment
could provide insight into how the roles actually changed
participants’ mindset during problem solving.
However despite the fact that our findings were drawn from
an exploratory study, we think these preliminary findings are
promising and suggest interesting areas for further research.
For example, it may be possible to encourage people to think
differently by actively changing their location, the time when
information is requested, or their mode of thinking. Instead
of asking participants to generate three ideas at once, it might
be effective to solicit new ideas every hour.
CONCLUSION

In this paper we proposed supporting creativity by creating
internal crowds within an individual by asking people to imagine themselves assuming different roles. We conducted a
crowd-based study that demonstrated the potential of having
a single person address creative problems by assuming the
role of various crowd-generated experts. Our findings suggest that this approach could be used to help bring the wisdom of the crowd to an individual. Our findings can inform
the design of tools intended to support selfsourcing personal
creativity. Looking forward, we are interested in exploring
different ways to change contexts, including location, time,
and mode of thinking.
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