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ABSTRACT

Supporting creativity is a grand challenge in HCI. A critical
component of creativity is the ability for divergent thinking,
and divergent thinking can be fostered through looking at
the problem through the lens of a different person, by as-
suming a role. Prior work found that assuming a role and
affective stimulation with images may lead individuals to be
more creative. In this work, we investigate the use of roles in
stimulating the creativity of individuals in two complemen-
tary studies. In the first study, we implemented an online
instrument for augmenting creativity with roles and images,
and recruited crowd workers (n = 60) to complete a diver-
gent thinking task while assuming a role. Interestingly, and
in contrast to earlier findings, our analysis could not confirm
the computational priming having an effect on the outcome
of a small batch of creative tasks. In the second study, we
observed the effect of roles on the ideation process of indi-
viduals when they reach an impasse in the flow of ideas. Our
complementary studies highlight that adopting roles can
help when one runs out of ideas, but this is not a silver bullet
for improving divergent thinking, especially in online crowd-
sourcing environments that are increasingly being used for
experiments and data collection in behavioural science. Our
work informs the design of future crowd-powered creativity
support tools and contributes a timely case study to the body
of literature in the growing field of creativity support online.
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1 INTRODUCTION

Paid online labour markets have rapidly developed into a way
to cost-effectively tap into the collective insights of diverse
crowds [22, 27, 35]. Crowds consist of individuals, and an
individual’s creativity can be enhanced through creativity
support tools [56, 57]. A key research area concerning these
tools is the ideation phase [25, 66]. Prior work suggests that
computational priming in the ideation phase (e.g. by asking
individuals to assume roles or by showing an affect-laden
image) may lead to ideas that are more creative [40, 46, 63].
Lewis et al., for instance, found small but significant evidence
that “positive affect-laden images positively influence idea
generation” [40].

In this paper, we investigate augmenting an individual’s
thinking process through adopting different roles in two
complementary studies. In the first study, we investigated
the effect of impersonating a self-selected role on the creativ-
ity of individual crowd workers when working on a batch
of simple divergent thinking tasks. Workers (n = 60) un-
derwent three counterbalanced conditions sequentially: a
control condition (generating ideas without a role), and two
priming conditions (generating ideas while impersonating
a role and while impersonating a role depicted in a stimu-
lating image). We evaluated the creativity of the ideas and
quantitatively investigated how workers perceive the roles
as a tool to accomplish the task.
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In the second study, we evaluated strategies of using roles
in the ideation phase when faced with an impasse in the
flow of ideas. These strategies include: self-selecting multiple
roles to solve the task, self-selecting only one role, and being
assigned a role.

Interestingly, the results of the first study are not in line
with the findings of related research [40, 46, 63]. We found
that when adopting a role and working on small batch of
standard creative tasks, online crowd workers are not more
likely to generate ideas that are more creative. The results
of the second study, however, highlight that - if given at the
right time and for the right problem — roles constitute an
appropriate tool for overcoming an impasse in the flow of
ideas and stimulating creativity. Our findings suggest that
successfully using roles to encourage divergent thinking
must involve planning and consideration for how the roles
are framed, when the roles are used, and whether the roles
are familiar to participants, without introducing too many
choices in the task which can slow people down and affect
their task performance and their perception of task difficulty.

Our complementary studies contribute an incremental and
unexpected result to the science of creativity and its applica-
tion in the context of crowdsourcing: adopting roles is not a
silver bullet for improving creativity in online crowdsourced
environments. Our contradictory findings help crowdsourc-
ing researchers and practitioners begin to understand some
of the benefits and limitations of the use of roles in stimulat-
ing the crowd’s creativity and supporting divergent thinking.

2 RELATED WORK

Crowdsourcing [33] — as a contemporary means of reach-
ing vast crowds online for completing work distributed in
small chunks - offers unprecedented opportunities for out-
sourcing creative work [64]. Humans excel in recombination,
analogical transfer and divergent thinking while machines
fall short in these fundamental characteristics needed for
creativity [34]. Our work is situated within the intersection
of three key areas that unlock the potential of individuals by
augmenting creativity.

Wisdom of Many from the Single Individual

To more efficiently elicit information, researchers have inves-
tigated whether the mechanism of wisdom of the crowd [62]
can be applied to a single individual. In these experiments,
information was sourced not from the crowd, but from a
single individual and measures were employed to increase
the diversity of the individual’s responses.

Herzog and Hertwig presented dialectical bootstrapping as
an approach to improve estimates from a single person [31].
The approach aims at reducing a person’s error by averaging
two guesses made under different conditions. The second
guess is geared towards making the person draw from an at
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least partly different set of knowledge than the first guess.
While the individual may assume the first guess is reliably
reflecting the best information available, a forced second
guess may contribute additional information [65]. The av-
erage of the two guesses is expected to bracket the ground
truth [36, 37, 42], thereby simulating the wisdom of many.

The above method is geared towards improving quantita-
tive estimates of a known fact. In studies involving divergent
thinking, however, answers are highly subjective and no
ground truth is available [35]. The approach described above
nevertheless demonstrates that a person’s creative perfor-
mance can be increased using different stimuli. One key
enabling factor of this augmentation in a person’s creative
ability is the manipulation of context.

Computational Priming in Crowdsourcing Tasks

In most things that humans do, context matters. Similarly,
the task environment - i.e., context — of a crowdsourcing task
may affect the outcome of the task [17]. Context, in this case,
refers to any information that can be used to characterise
the situation of the crowd worker [23]. Visual computational
priming manipulates this context and activates behaviour
via exposure to a stimulus [46].

The manipulation of context has proven to be a fruitful
ground for recent research. For instance, IT-enabled stimuli
may help individuals explore their knowledge base more
deeply [3]. Cognitive priming has been used to improve elec-
tronic team brainstorming sessions [21]. August et al. showed
that contextual framing affects the motivation of participants
for taking part in a study [8]. Chandler and Kapelner came
to the same conclusion, and further showed that framing a
crowdsourcing task may lead to an increase in the quantity
and quality of the task outcome [13]. De Rooij et al. investi-
gated priming with avatars and creative stereotypes [20, 43].
Their results suggest that a non-creative avatar may diminish
creativity, but a creative avatar may not augment creativity.

Nguyen et al. showed that framing a task with positive
affective language may reduce the frustration of participants
and lead to an increase in work quality [48]. The framing
of a task may also influence the attention of a worker [9].
Morris et al. applied affective priming theory in crowdsourc-
ing [46]. The authors found weak, but significant evidence
that priming with positive stimuli in the form of images in
the ideation phase increases the originality of the ideas cre-
ated. Lewis et al. applied affective computational priming to
Guilford’s Alternative Uses task [28], a standard test of di-
vergent thinking, by giving study subjects negative, neutral
or positive stimuli in the form of an image [40]. Based on
their findings, the authors suggest that priming with posi-
tive affect-laden images positively influences the quality of
generated ideas.
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Analogical Thinking to Support Creativity

Analogical thinking is another method of augmenting one’s
creativity. Information from unrelated and distant domains
has been shown to be inspirational and applying foreign
skills, methods and tools from another domain may lead to
creative solutions [71]. Engineers, for instance, often take in-
spiration from nature in solving problems. Similar strategies
can be observed in everyday ideation where individuals use
objects and information they discover as creative resources
for developing and shaping ideas [41].

Analogical thinking is an example of the human ability to
transcend the limits of reasoning within their own domain
of expertise. Humans “can also reason about beliefs which
would arise under hypothetical scenarios” [53]. This human
ability spurred research into supporting creativity by mak-
ing individuals assume roles. Teevan and Yu investigated
whether assuming roles while solving a creative task in-
spired people to produce ideas that are more creative [63]. In
their study, the mechanism of the “wisdom-of-an-individual-
assuming-roles” spurred the participants to come up with
ideas of higher perceived creativity than without roles.

As a summary, there exist only a few case studies that
specifically look into augmenting the creativity of workers
in online labour markets. Further, while the evidence in the
studies suggests that roles may indeed help boost the creativ-
ity of individuals, further research is more than warranted,
given that these marketplaces are becoming increasingly
important research assets for behavioural science and for
industry use cases [52].

3 STUDY 1: AUGMENTING THE CROWD WITH
ROLES

Our first study aims to augment the creativity of individ-
ual workers online. We build on prior work by Teevan and
Yu [63], Lewis et al. [40], and Morris et al. [46]. In a within-
subject study, we explore the effect of priming with a role on
the creativity of individual crowd workers while they work
on a small batch of divergent thinking tasks. We formulate
the following hypotheses.

H1. Participants with a positive attitude towards the roles
will produce ideas that are more creative than participants
with a negative attitude.

Based on prior work [40, 46, 63, 70], we expect that roles
allow crowd workers to increase their divergent thinking abil-
ities and produce ideas of greater creativity. We expect that,
overall, participants will have a positive attitude towards
adopting roles as helpful cognitive tools in accomplishing
the task. We further expect that online workers who have
a positive attitude towards the roles will produce ideas that
are more creative than workers who do not care as much.
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H2a. Priming with a role reduces the time taken to come
up with ideas.

H2b. Priming with a role and an additional image reduces
the time taken to come up with ideas even further.

Some scholars have advocated using time as a measurement
of creativity support [32]. Other scholars have criticised the
use of time. For instance, a long time spent on a task may
be a sign of a high level of creative engagement, but may
not be indicative of the creativity of a person [11]. While we
acknowledge that time spent on a task may not be a direct
measure for a person’s creativity, we still hypothesise that
when supported by assuming a different role, a person has
to expend less effort to come up with ideas than without a
role, thus being able to come up with ideas more quickly.

Study Design Consideration

To provide a comparison point for our results, we decided
on Guilford’s Alternative Uses task [28] that has been used
in many prior studies, e.g. [40, 46]. In the task, participants
generate as many uses for a common object (e.g. a brick or a
paperclip) as possible until they run out of ideas. The number
of ideas is used as a measure of creativity in this test.

In our study, we modified the task and limited the number
of ideas per condition for three reasons. First, as suggested
by Snyder et al, fluency - i.e., the number of ideas — does
not necessarily equate to originality and creativity of the
ideas [61]. Second, extrinsically motivated crowd workers are
unlikely to spend a lot of time and thought on simple, repet-
itive tasks [26]. Therefore, it is difficult to assess whether
a worker genuinely ran out of ideas in one of our study’s
conditions or simply wanted to move on after contributing
what seems like a passing amount of ideas. Our setup tries
to mitigate this “spill-over” effect from one condition to an-
other where workers continue to generate ideas, irregardless
of the priming condition. Finally, the commonly used way
for scoring creative thinking tasks — the combination of fre-
quency (number) and uniqueness (rarity) of ideas — has been
criticised for leading to confounding results [59, 68]. This
is because more answers will inevitably lead to a higher
probability of there being unique answers [59, 60]. Assessing
the uniqueness is the most common way of scoring creative
tasks that require divergent thinking [59]. For these reasons,
we settled on evaluating the ideas from one perspective only:
the unusualness of the generated ideas.

We designed a repeated measures study with three coun-
terbalanced conditions to minimise the effect of a single
individual’s personal characteristics on the task outcome.
Each crowd worker was given one task and completed three
conditions sequentially. We describe the procedure in the
following section.
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Figure 1: The list of roles and images used for priming.

Procedure

We invited participants from Prolific! - an online labour mar-
ket designed for behavioural and user research - to assume
self-selected roles while providing answers to the Alterna-
tive Uses task. The online workers were asked to provide
ideas for unique and unusual uses of a common object. Half
the participants were assigned a brick as object, the other
half a paperclip. We developed a custom web-based survey
instrument to administer the study. The survey instrument
and procedure were carefully piloted with three members of
Prolific before launching the actual study.

1. 2. 3. 4. 5. 6.
Ideate uses Ideate uses Ideate uses Final
Demo- Select two for common for common for common -
graphics [> roles [> object :> object :> object :> question-
(NOROLE) (ROLE) (ROLEIMG) naire
. Firefighter, .
Example: Baker Firefighter Baker
Randomized order of conditions

Figure 2: Overview of the stages of Study 1.

Survey Stages. Figure 2 summarises the six distinct stages
of the study. Each stage was presented to the participant
on a separate web page. After providing basic demographic
information in the first stage, participants were instructed to
select two different and familiar roles from a list of roles. The
22 roles (see Figure 1) were adapted from Yu et al. [71] who
originally elicited the roles from crowd workers in response
to two design problems.

In each of survey stages 3-5 (see screenshots in Figures 3a-
3c¢), workers were instructed to come up with four unique
and unusual uses for the respective object (brick or paperclip)
under different conditions.

Priming Conditions and Task Instructions. Participants se-
quentially completed three different conditions (see Table 1).
The order of the conditions was randomised and fully coun-
terbalanced. In the NOROLE condition (Figure 3a), we adopted
the instructions from related literature [40, 46, 63]. In the

Iwww.prolific.ac

Table 1: Task instructions in each condition.

Condition  Instruction
NOROLE

“In this task, your goal is to think of unique and un-
usual uses for a <PAPERCLIP/BRICK>. For example,
using a <paperclip/brick> as an earring is an unusual
and unique use. However, using a <paperclip to bind
papers/brick to build a wall> is not unique or unusual.”
ROLE “Imagine you are a <ROLE>. As a <ROLE>, think of
unique and unusual uses for...”

“Imagine you are a <ROLE>, <IMAGE>. As a <ROLE>,
think of unique and unusual uses for...”

ROLEIMG

ROLE condition, the instructions were slightly modified (see
Table 1 and Figure 3b). The ROLEIMG condition further ex-
tended the instructions by additionally priming participants
with an image depicting the role (Figure 3c). The images used
for priming were taken from Unsplash, a stock photography
website, by searching for the name of the role and, in some
cases, iteratively expanding the search until an appropriate
image was found. The full set of images, as well as the source
code of the custom-coded survey instrument, are available
in a repository on GitHub?,

The specific instructions on each stage were followed by
a set of explanations:

This task is spread over 3 stages. Stage <1/2/3>
is below. Your answers must, however, be unique
across all stages. Please provide 4 different answers
— one answer per textbox below. There is no min-
imum or maximum word count, simply explain
the use case concisely.

DO NOT (!) use any external sources (e.g., websites,
people) to complete this task.

In the final stage, we inquired about the overall difficulty
of the task, as well as the self-rated novelty and usefulness
of the created uses for the object. We also were interested
in investigating how crowd workers perceive the roles. To

Zhttps://github.com/joetm/crowd-roles
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Your Task (1/3)

Your goal is to think of uni
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DO NOT () ust

(e.g., websites,

(a) NOROLE condition

Imagine you are a Bodybuilder

As a Bodybuilder, think of unique and unusual uses for a PAPERCLIP.
For example, using a paper cl ring is an unusual and unique use. However, using a paper clp to bind papers is not unique or }
‘ | I

uuuuuu 1

This task is spread over 3 stages. Stage 25 below.
Your answers must, however, be unique

stages.

Please provide at least 4 different answers - one answer per textbox below.
Thereis ply explain the

DO NOT (1) use any external sources (e.g., websites, people) to complete tis task.

Uset

(b) ROLE condition

Imagine you are a Baker

(c) ROLEIMG condition

Figure 3: Screenshots of the three task conditions. Figures 3a
and 3c depict the brick task, Figure 3b the paperclip task.

this end, we adapted psychometric questionnaire items from
the literature to measure the attitude towards the roles [2],
the perceived usefulness of the roles in accomplishing the
task [19], and the engagement of the participant, as mea-
sured by a super-ordinate construct composed of interest,
enjoyment, and concentration [29, 55].
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Participants

We invited native-English-speaking members from Prolific
in small batches (n = 4). To maximise the diversity in our
sample, the intake was opened at different days of the week
and at different times of the day over a one month period. The
study took 15.37 min on average to complete (SD = 9.93 min).
Each participant was paid UK £2.25 resulting in an average
hourly pay of £8.78 (UK minimum wage at the time: £7.83).
Prior to completing the study, all participants were asked for
their consent and had the option to cancel their participation
at any time.

Our only screening criteria was English as first language.
We controlled for cheating behaviour with two questions.
Participants were reminded to answer the questions truth-
fully and that the answer would not affect their compensa-
tion. We identified 16 participants who admitted to having
used external information sources to complete the task and
eleven participants who had completed a similar study ear-
lier. We fully compensated these participants, but excluded
their answers from further analysis. We further excluded two
participants who did not enter unique uses for the common
object. We continued running the study until each of the 12
treatment combinations in our counterbalanced design was
filled with five participants.

Participant Demographics. The 60 participants in our final
sample (33 male, 24 female, three of unreported gender) were
aged from 18 to 64 (M = 34, SD = 11) years. The participants
had completed on average 173 studies on Prolific (SD = 207)
with a low number of rejections (M = 0.78, SD = 1.27).
Half the participants were in full-time employment, and six
worked part-time. Ten participants were not in paid work
(e.g. homemaker, retired or disabled), eight unemployed (and
job seeking), and six did not report their employment status.
The sample contained eight students.

Results

In this section, we first present an evaluation of the created
ideas. We then summarise the questionnaire responses before
we analyse the results in regard to the research questions. We
report the results on a 7-point Likert scale from 1 (Strongly
Disagree) to 7 (Strongly Agree), if not otherwise mentioned.

Evaluation of the Ideas. A brief analysis of the ideas suggests
that the ideas were vastly differing in their representation
(see the examples in Table 2). The roles seemed to have helped
workers to come up with ideas that were more nuanced
(detailed or geared toward a specific use case) than without
the role. Further, an analysis of the number of words per idea
revealed that the ROLEIMG condition produced, on average,
longer ideas. A pairwise t-test confirmed the difference as
significant for the paperclip task (see the bottom of Table 3).
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Table 2: Examples of the brick task by P59 (longest time taken overall and in each condition) and P41 (shortest time overall).

Worker  NOROLE ROLE ROLEIMG

P59 Place [a brick] next to you when sitting  (Mathematician) Use the sides of the (Physicist)Placing [bricks] on the soles of
on a bus to reserve that spot for your brick to derive mathematical equations your feet to insulate yourself from elec-
friend who will be getting on at a later that represent one example of random tric shocks in a thunderstorm.
stop. impurities on a flat surface.

P41 As a pillow (Cashier) As a weapon (Baker) To flatten dough

To further gauge the creativity of the ideas, we hired work-
ers from Amazon Mechanical Turk (MTurk). The workers
were asked to identify the most unusual use for the com-
mon object from a randomly-sampled triplet consisting of
one participant-provided use per condition (see Figure 4).
The meaning of “unusualness” was explained in the task
instructions with the same examples used in the main study.
Workers were blind to the conditions and paid US $0.03
per evaluated triplet. In total, we evaluated 120 randomly-
sampled triplets — 60 for the paperclip and 60 for the brick.
Each triplet was assigned to three crowd workers. The data
was aggregated with a majority voting rule, i.e., we counted
one vote for a condition if at least two workers agreed on
the condition.

Which of the following uses for a brick is most unusual?

Select an option
Use1 1

Use1 Use2 Use3

use the indent to Use2 2
place money in

Using a brick as

build a kennel
a foot massager

3

Use3

Figure 4: Example of the external evaluation task on MTurk.

The MTurk workers fully agreed in about one third (30.8%)
of the triplets. In 59.2% of the cases, the third vote was used
as a tie breaker to form an agreement on one of the three
conditions. In the rest of the cases (10%), no agreement be-
tween the three raters was achieved. We report these cases
separately and do not consider them in our evaluation.

Given this evaluation of ideas in triplets, no single condi-
tion could be determined to produce the most unusual uses
for the respective object (see the top of Table 3). For the brick,
the choices of the crowd workers were evenly distributed
over the three conditions. For the paperclip task, the MTurk
workers voiced a slight preference for the uses produced
when being primed with a role and an additional image.

Perceived Difficulty of the Task and Self-rated Performance.
On average, the participants thought the task was moderately
difficult (M = 2.15, SD = 0.92; on a scale from 1 (Very
Difficult) to 5 (Very Easy)). Participants were moderately
challenged by the task (M = 5.53, SD = 1.10), and did not
think of themselves as being particularly skilled (M = 3.35,
SD = 1.29) or very good at the task (M = 4.20, SD = 1.55).

Table 3: Top: Count of most unusual ideas per condition in
the external evaluation. Bottom: Average number of words
per idea and condition.

Di -
Task NOROLE ROLE ROLEIMG ’S"egrf :e
Brick 18 17 18 7
Idea count .
Paperclip 16 17 22 5
Brick 953  10.167  10.89F
Idea length . . .
Paperclip 8.15 9.85 10.31

T(p >.05),* (p <.05)

The task was nevertheless perceived as engaging (M = 4.76,
SD = .69). Participants reported a high level of concentration
(M =6, SD = .90). The task was enjoyable (M = 4.80, SD =
1.52), but only slightly interesting (M = 4.11, SD = .63).

On average, the participants rated their set of created
ideas as average in both novelty (M = 4.08, SD = 1.20)
and usefulness (M = 3.80, SD = 1.47), as measured on a
Likert-scale from 1 (Not Novel/Not Useful At All) to 7 (Very
Novel/Very Useful).

Perception of the Roles in Solving the Task. Interestingly, the
participants did not perceive the roles as making the task
easier to complete (M = 3.68, SD = 1.63) nor did they think
the roles made them more effective in completing the task
(M = 3.93, SD = 1.66). The participants also thought the
roles did not help in accomplishing the task more quickly
(M = 3.67, SD = 1.94). Overall, the participants regarded
using roles as only a little useful in accomplishing the Alter-
nate Uses task (M = 3.8, SD = 1.86). Similarly, the attitude of
the participants towards roles was, on average, only slightly
positive (M = 4.15, SD = 1.68).

In summary, while participants had, on average, a slightly
positive attitude towards the roles, participants seemed to
be not entirely decided on whether the roles helped them in
completing the task. This was also reflected in some of the
qualitative feedback received from participants: “I’m not sure
if the roles helped or hindered my ability to come up with uses
for the brick” (P51).

Influence of Attitude towards the Roles on the Creativity of
Ideas (H1). To analyse whether the attitude towards adopting
roles has an effect on the creativity of the ideas, we grouped
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the participants into two groups: participants with a negative
attitude towards the roles (Likert ratings 1-3; 17 participants)
and with a positive attitude (ratings 5-7; 22 participants).

Participants with a negative attitude towards the roles
thought the task was more difficult (M = 1.76, SD = .66)
than participants with a positive attitude (M = 2.32, SD =
.95), £(36.73) = 2.15,p < .05, d = .66. Both groups rated
the novelty of their ideas in a similar way (M = 4, SD =
1.41 versus M = 4.14, SD = 1.21), #(31.48) = .32, p > .05.
Participants with a positive attitude rated the usefulness
of their own ideas slightly higher than participants with
negative attitude (M = 4.27, SD = 1.39) and (M = 3.88,
SD = 1.58), £(32.10) = .81, p > .05.

Influence of Roles on Task Completion Times (H2). The three
conditions took between 2.5 min (2 users) and 50 min (P59) to
complete. Intuitively, we expected the participants to come
up with ideas more quickly when given a role (H2a) and
when stimulated with an image depicting the role (H2b).
A Friedman test did not, however, reveal significant differ-
ences between the time taken for the conditions (means:
210.9, 223.2, 259.0 seconds for conditions NOROLE, ROLE, and
ROLEIMG, respectively), y? = 4.43, df = 2, p > 0.05.
Inspecting the data, we found that the ROLEIMG condition
had more outliers than the other two conditions. The means,
and in particular one of the outliers (P59), showed a clear
progression, but inverse to what we initially predicted: P59
spent most time on the condition with the image and the
least time on the condition without a role. The majority of
the participants seem to however have been unaffected by
the given roles when working on the small batch of tasks.

4 STUDY 2: SUPPORTING CREATIVITY WITH
ROLES

To investigate the effect and impact of assigning roles on
creativity further — and to shed light on what might have
caused the results in the online study — we organised dyadic
interviews with eight students from our campus. Dyadic
interviews are a useful approach when analysing a shared
experience [45]. We decided on this approach, as individual
differences within the interviewed groups were less impor-
tant and instead, we wanted to draw from the synergy be-
tween both interview partners and shed light on additional
information that may not have been discussed had we inter-
viewed participants individually. Holding joint interviews
also had a pragmatic reason. A brainstorming session can
potentially last a very long time. By having the participants
announce that they finished the brainstorming, we created
a social dynamic that prevented participants from dwelling
too long (and potentially unproductively) on the task. The in-
terviews lasted between 10 and 25 minutes. We compensated
each student with a coffee voucher worth US $5.
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Procedure

The participants (P1-P8; 6 men, 2 women, aged 19 to 29
years; six Bachelor, one Master and one PhD student) were
invited in groups of two. The two participants in each group
were first briefed about the study and its procedure and then
asked to select between a brick or paperclip as object. The
participants then completed the Alternative Uses test indi-
vidually. Participants were instructed to write down unique,
useful, but unusual uses for the object (brick or paperclip) of
their choice. The meaning of “unusualness” was explained
with the same examples used in the online study. The partici-
pants were instructed to signal when they started struggling
with coming up with new ideas.

Once both participants had depleted their initial repertoire
of ideas, the participants were asked to complete the same
task with the same object, but under a different condition.
Participants in the first group (P1-P2) were allowed to freely
consider several roles from a list of possible roles (baker,
carpenter, construction worker, user interface designer, bar-
ber, nanny, and firefighter). Participants in the second and
third group (P3-P6) were instructed to choose exactly one
role. The latter better mimics the online study, but we were
also curious about what would happen if people were al-
lowed to freely consider several roles at a time and switch
between them, if necessary. Lastly, participants in the last
group (P7-P8) were assigned a random role from the list.
Next, participants were asked to individually resume the
task, assuming the new role (or roles). We followed up with
a rich open-ended inquiry of the participants’ experiences
around what happened when they stepped into a role, and
concluded the interview with a discussion on creativity and
the potential of assuming roles in general.

Results

Participants P1 (male, 19) and P2 (female, 23) were the ones
who selected a set of multiple roles. Initially, P1 came up with
eight ideas and P2 with six ideas. Having to choose from a
list of roles while completing the task clearly did not help P1
and P2 much in the task, as P1 did not come up with any new
ideas, whereas P2 also only managed to come up with one
new idea. The two participants explained that they spent a
considerable amount of effort on thinking what role would
best fit the task at hand. The two participants had to ensure
they could assume the role and know the role enough for it
to be helpful in completing the task which clearly was not
overall a good strategy. A further selection criteria for the
role was that it had to be “open enough so that the brick could
be re-purposed for the task” (P1). Both P1 and P2 reported that
additional, and in this case harmful, considerations entered
their thought process, resulting in being blocked or delayed
in their creative thinking. P1 perhaps explained it best:
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“I clearly got stuck in having to choose a role, as I
started to consider which of the roles I might have
most experience or information about”

Participant P2 was also affected by choice overload [54]. She
stated being over-committed to the role and thus “got blocked”
on trying to relate the common object to a different role.

The other participants, however, concluded in unison that
assuming a single role helped them significantly in coming
up with new ideas. P3 (male, 21) and P4 (female, 23), for
instance, managed to more than double the amount of their
ideas by assuming a role after they had initially run out of
new uses for the objects, from three initial ideas to nine to-
tal ideas, and from six to 12, respectively. Further, P3 noted
how assuming a role “helped me to come up with surprising
and weird ideas that actually relate to real-life use.” P3 noted
that the “scenarios” helped him “to drive it in the right direc-
tion” and in getting unstuck. P5 (male, 22) agreed that roles
made it “easier to think about new ideas.”

P8 (male, 29) noted that the role ‘“contextualized and struc-
tured his thinking,” forcing his line of thought to be more
specific, compared to ‘coming up with ideas haphazardly and
out of the blue” without the role. While the role helped P8
to come up with four more specific ideas over the five ideas
that he already had, some of his ideas were similar in their
meaning. For instance, he refined his idea of “supporting
a desk” to “elevating a countertop for better ergonomics.”
Clearly, the roles helped P8 to come up with ideas that were
more narrowly focused and specific to the role. P8, however,
also noted that this narrow focus may be a disadvantage, if
one is looking for broader and holistically applicable ideas.
Based on our analysis, the ideas produced under the priming
condition seemed to also be more articulate and detailed
than the initial ideas. We acknowledge that validating this
will require more studies, which we leave as future work.

Self-reflection and Development of ldeas. After noting the fact
that there is nothing to stop people from doing such mental
exercises on their own when working on tasks requiring
creativity, the discussion turned into self-reflection on the
human cognitive capacity and how little, in fact, we know on
how to better exploit our brains in everyday settings. P4, for
instance, was “surprised on how well [assuming a role] worked,”
while P3 stated that ‘T realized how the brain really seems
equivalent to a search engine in that if you give it a specific
task, it will come up with answers.” P5 shared the sentiment,
emphasising that creativity typically is fostered by a real
problem-solving need: “if you have a problem you want to
solve yourself, [roles] will stimulate you.” Indeed, coming up
with creative uses for a brick is not a real-world and relatable
problem, per se, but when assuming the role of for instance
a baker, one might well start to envision an entire host of
problems where a brick could be useful.
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When asked what could be improved to make roles useful
for the task, the participants made a number of suggestions.
First, the participants thought the extent to which assuming
a role could stretch their divergent thinking abilities highly
depends on the role. The main criteria for selecting the role
was that it needs to relate to the task and the object. When
asked about why assuming roles produced more ideas, P4
thought that being given “a more focused task makes it easier
to come up with real, but unusual uses.” P4 added that “broad
topics” were not as helpful as specific ones and that a baker
is about “general work” that she could not relate to. P2 also
reported that he had trouble relating the chosen role to the
task: ‘T thought the baker was unrelated to the paperclip and
struggled to come up with more ideas.” Second, P3 mentioned
that expanding the roles with scenarios might be helpful
for the given task: “Scenarios would help the participant in
producing more ideas and in more detail” In other words,
providing a specific context could be helpful. Furthermore,
P3 mentioned that the paperclip can be seen as a tool, which
he perceived as being helpful in coming up with uses for the
object. Third, being given the role in the beginning would
have been more helpful: “If I had been primed from the get
8o ‘but only had a brick’, I would have been more successful in
embodying that role and coming up with more uses” (P1).

5 DISCUSSION

Given the inherent emphasis of crowdsourcing in collecting
insights rapidly, inexpensively and accurately, it has been
suggested as a key approach for creativity support [7, 71].
In our study we set to augment the individual’s creative
thinking process through adopting different roles.

The apparent undecidedness of participants was surpris-
ing. A part of the crowd workers in our online study seem to
have been inspired by the role and the image, as suggested
by the increase in variance in the time taken to complete the
condition. The participants were engaged and concentrated.
However, we could not significantly differentiate between
the results provided in the different conditions in our study,
even between assigning no role at all and having a role plus
a stimulating image which, according to prior work, could
have well led to a positive effect on creativity [40, 46, 63].
While the attitude towards the roles was slightly positive,
the roles were not perceived as being strongly effective or
even useful in accomplishing the task in the online study.

Methodologically, the interviews allowed us to both ob-
serve and inquire in an open-ended fashion about the effect
of roles in a creative task, which ended up being highly in-
sightful. For instance, noticing the participants having a clear
revelation after assuming a role and continuing the task with
new ideas would have been challenging to accomplish in
an online labour platform. Yet, both the online study and
interviews are crucial in understanding different aspects of
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the effects of roles on divergent thinking. While the arguably
simple task in the online study did not manage to isolate an
effect of roles, in the interviews we could clearly discover
how they altered people’s thinking and why.

While more studies are needed, our findings certainly sug-
gest that roles can be useful but are not a silver bullet for
augmenting an individual’s creativity, especially in online
crowdsourcing markets where people are typically hired to
complete short tasks in a repeated fashion. In the Alternate
Uses task, people go for “low-hanging fruit” first and deplete
their repository of ideas that are easy to recall - a phenom-
enon called the path of least resistance [67]. On the other
hand, the findings from the interviews are in line with re-
lated work on the crucial characteristics of context [1, 17] in
crowdsourcing and with Amabile’s framework for concep-
tualising creativity into domain-relevant skills, creativity-
relevant skills, and task motivation as a set of necessary and
sufficient components of creativity [4].

The participants in our second study who were given a
list of roles reported having trouble making use of the roles
as additional considerations entered their thought process,
resulting in being blocked in producing ideas. Participants
who were briefed about the task and then given the choice
of selecting a single role, however, reported that the role
helped them in coming up with more ideas, once their flow
of ideas began to ebb away. Speculating further based on the
interview results, setting limits might be helpful in foster-
ing creativity. Too much liberty might backfire in form of
participants getting stuck on making decisions rather than
proceeding to complete the task at hand.

The results of our second study also highlight that, if given
at the right time and for the right problem, roles constitute a
tool for overcoming an impasse in the flow of ideas. Specific
scenarios that prime participants to regard the role as a tool
in a certain context may inspire the participants and produce
answers with a more narrow focus. Further, having prior
knowledge of the role seems to be advantageous: A familiar
and “relatable” role helps more than a randomly assigned
role in fostering one’s divergent thinking process. What is
remarkable and often neglected about this type of role-play
is how it constitutes a free-of-cost and accessible tool by
anyone in a variety of real-life situations. Indeed, assuming
the role of others is nothing new to us humans, as that is
the very mechanism that allows us to practice and learn
empathy [15]. We just often fail to employ this tool in other
areas of life, such as in creative pursuits.

Creativity Studies on Crowdsourcing Platforms

Creativity support tools, including crowdsourced solutions,
enjoy increased traction in academia [25, 50, 51]. The expe-
riences reported in this paper, however, lead us to critically
examine the characteristics of crowdsourcing marketplaces
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for creativity studies. Researchers typically exploit one of the
online labour markets, such as MTurk or Prolific. Research
in the Social Sciences, in particular, has seen an increase in
the use of MTurk and similar online platforms [6]. These
online labour markets all suffer from various issues and
challenges [14, 34]. For instance, the workers are a highly
self-selected group of people (c.f. [16]) and researchers have
to carefully monitor the work quality, e.g. with Instructional
Manipulation Checks [49] and gold standard questions [18].

To this end, our findings suggest that conducting creativity
research on these platforms is challenging for various other
reasons. Crowd-powered creativity support tools operate in a
space in which there is no right answer to a task, making the
validation of work and the accuracy of workers far from triv-
ial. Subjective tasks are prone to cheating [34]. In our studies,
16 workers, in fact, confessed to searching for answers on-
line. Further, crowdsourcing platforms largely consist of a
nonreplenishing subject pool [14] making participants’ non-
naiveté a challenge for studies involving creativity in these
platforms. Eleven participants in our study mentioned they
had completed the Alternate Uses test with the same object
before. Clearly, these biases are difficult to prevent, but at
the same time preventing such bias is a precondition for
creativity-related studies to produce valid results.

Yet, the convenience and accessibility of crowdsourcing
platforms make them compelling options for running stud-
ies similar to ours, or building creativity support systems in
which repetitive creative tasks are completed under different
mental or digital contexts. We provide design recommenda-
tions for these studies and systems in the next section.

Design Recommendations for Using Roles in
Computational Priming

The contrast between our two studies revealed important
considerations for the use of computational priming and
the design of creativity support tools. Based on the findings
and lessons-learned from our studies, we provide recommen-
dations for the use of roles in creativity studies on crowd-
sourcing platforms and in crowd-powered creativity support
tools.

Choose the right time point for priming. Priming may be a
way to combat a decline in productivity [40]. A key element
therefore is choosing the right time point for computational
priming. Supported by prior work [65], our findings indicate
that workers may be most conducive to being primed when
they reach an impasse in the flow of ideas. While we found
evidence that priming workers from the very start may more
narrowly scope the answers provided, the task outcome may
not be more creative. This finding implicates that creativity
support tools should monitor the productivity of their users
to identify the right time point for computational priming
to overcome an impasse in the flow of ideas.
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Let workers self-select a suitable role. Timely on-demand
access to stimuli has been proven to be beneficial in brain-
storming [58]. In our study, participants who selected a single
role performed better than participants who selected multi-
ple roles. There are, however, other factors to consider when
selecting roles. The framing of the task should feed into the
person’s expertise and skills in creative thinking [5]. The
wrong role may lead to an increase in cognitive stress due to
thinking that the ideas must be related to this role or simply
not having enough information about the role. Further, prim-
ing cannot help with impossible tasks, i.e., tasks in which
the person would first need to acquire new knowledge [46].
Being given the wrong role may therefore reduce a person’s
capacity to come up with ideas. Supported by the suggestion
in related literature to give people autonomy concerning the
means, but not necessarily the ends [5], one way of assuring
that a person knows the role is to let the person self-select
the role. We believe the strategy of self-selecting a single
role may be more effective than providing a detailed de-
scription of the role because this strategy ensures a good fit
between the role and the person selecting the role. Another
approach would be to automatically assign a role based on
the worker’s profile, e.g. from information extracted from
social networks [24].

A narrowly focused task may inspire more targeted ideas. A
more focused task may make it easier for workers to come
up with real, but unusual ideas. Further, we speculate that
framing a task with a sense of urgency may lead workers to
produce more creative ideas at a higher level of detail. Task
instructions, such as “assume you are a construction worker
and you only have a brick” or “imagine you are stranded on
anisland and the only object you have available is a paperclip”
may be more effective than less detailed task instructions.

Prevent over-commitment to the role. Designers of creativ-
ity support tools should aim to prevent workers from over-
committing to the role, which may lead workers to get stuck
or blocked in their train of thought. Workers should be al-
lowed to deviate from a given role, if they believe it advances
their creative output. Further, designers should consider the
ethical implications of computational priming. For a short
discussion of ethical implications of computational priming
see [46].

Prevent over-exposure to other contexts. Last, online workers
may be affected by a multitude of stimuli due to multitask-
ing [40]. Workers on crowdsourcing platforms, in particular,
are known to engage in multitasking as a strategy to max-
imise their earnings [30, 38]. It is possible that multitasking
may reduce the effectiveness of computational priming on
crowdsourcing platforms because the context of workers
cannot be controlled. Measures could be implemented to
monitor the multitasking behaviour of workers, for instance
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to detect if the worker potentially becomes exposed to other
stimuli and contexts.

Limitations

We acknowledge certain key limitations in our study. First,
workers were not specifically instructed to associate their
ideas with the given role. While this decision did not restrict
the free will, it may have confused some of the participants.
Further, the examples given in the task instructions may
have had an anchoring effect on some participants.

Second, prior research has shown the order of microtasks
may impact the work quality [10, 47, 63]. To minimise inter-
task effects in our study, we counterbalanced the order of the
conditions in the study design. Nevertheless, it is likely that
some participants just continued with their train of thought
in subsequent stages and may thus have not been affected
by the role as much as we expected.

Last, abrupt contextual switches may be counterproduc-
tive [44, 69]. For instance, contextual switches may confuse
workers and reduce their performance [39]. Inspiration from
far domains may also harm creativity [12]. We chose to con-
duct a within-subject study in hope of more clearly demon-
strating the effect of roles to the workers. While this did not
take place at a magnitude we expected, we believe that the
context switch itself did not play a role in the success, or
lack thereof, of our study.

6 CONCLUSION

We investigated the effect of impersonating a role on the
creativity of an individual in two complementary studies. In
the first study, we invited 60 workers from an online labour
market to complete a simple divergent thinking task. Each
online worker completed the task without any assigned role,
with a role, and with a role and an additional stimulus (in
the form of an image depicting the role). In our second study,
we investigated the use of roles in one’s perception of the
divergent thinking process.

Contrary to related work, our results indicate that in an
online setting while working on a small batch of simple cre-
ative tasks, neither roles nor an additional priming image
had a significant effect on the creativity of the ideas gener-
ated by the crowd workers. Our qualitative inquiry in the
interviews, on the other hand, suggests that roles facilitate
one’s divergent thinking. Our results may inform the design
of creativity studies in crowdsourcing marketplaces and the
design of crowd-powered creativity support tools.
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