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C rowdsourcing is an emerging par-
adigm that industry, government, 
and academia employ to har-

ness thousands of individuals’ cogni-
tive abilities. Microtask crowdsourcing 
lets users contribute at a time scale of 
minutes. Typically, such tasks require 
minimal time and cognitive effort, but 
combined individual efforts can result 
in major accomplishments. Although 
microtask platforms are desirable to 
employers for their speed, scalability, 
and low cost, task performance var-
ies greatly. To improve performance, 
researchers have explored creating 
games to motivate workers,1 adminis-
tering qualification tests to eliminate 
unqualified workers, incorporating ver-
ification tasks to confirm that workers  

are paying attention,2 decomposing 
complex tasks into smaller, simpler 
subtasks, and duplicating effort across 
many workers to increase the likeli-
hood of good results.3 Although this 
research has inspired new best prac-
tices for task design, improvements are 
still possible. Here, we show how prim-
ing can help improve performance on 
microtask crowdsourcing platforms.

Priming Overview
Psychological literature defines prim-
ing as the temporary, implicit activa-
tion of behavioral tendencies as a result 
of exposure to environmental stimuli.4 
Primes might be visible (supraliminal) 
or hidden (subliminal), and the con-
nection between them and subsequent 
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behavior is usually outside conscious aware-
ness. Primes can take many forms, such as vid-
eos, images, text, and music.

Consider the following experiment from 
social psychology, in which research partici-
pants were asked to pass judgment on a stranger. 
Before meeting this person, participants briefly 
held a cup of either hot or iced coffee. Those 
who held the warm cup judged the stranger as 
having a “warmer,” more generous personality.5 
In another study, researchers primed partici-
pants with word puzzles containing stereotypes 
about the elderly, such as “Florida,” “old,” and 
“gray.” After completing the puzzles, partici-
pants exposed to the stereotype words walked 
significantly slower down a hallway than those 
who were given neutral words.6 Researchers 
have also found that résumés reviewed on a 
heavy clipboard were judged as more substan-
tive than those reviewed on a light-weight clip-
board.7 In each of these experiments, simple 
priming techniques induced significant behav-
ioral changes, all without conscious awareness 
on the part of research participants.

Outside the laboratory, marketers have suc-
cessfully used priming techniques to influence 
consumer behavior and cognition. For example, 
when shown food advertisements during tele-
vision viewing, children consumed 45 percent 
more food during and after viewing than when 
shown nonfood advertisements.8 In another 
example, racial cues in political advertisements 
primed racial attitudes, influencing preference 
for a particular political candidate.9

These examples notwithstanding, priming  
is easier said than done and can be difficult to  
apply in real-world contexts. Designers who 
wish to embed priming techniques within 
applied contexts face some limitations: priming 
effects are transient and don’t last very long, 
and it isn’t always practical to embed primes 
in real-world scenarios. Fortunately, microtask 
crowdsourcing platforms are largely immune to 
these shortcomings. We argue that such plat-
forms are extremely well-suited for priming 
because tasks are brief, and the work environ-
ment is highly structured, making it easy to use 
various priming techniques.

We began our research with affective priming —  
a technique used to induce various affective 
states (such as happiness or sadness) to influence 
behavior. For our purposes, we wanted to see 
whether we could prime positive affect, given 

that a well-established link exists between 
positive affective states and performance. 
For example, when people are happy, they see 
more connections between ideas and see more 
ideas as relevant to the problem, thus increas-
ing the probability that they’ll find a solution. 
Additionally, they’re more likely to believe that 
effort will result in good performance, which in 
turn influences goal commitment, goal setting, 
and persistence.10 We can also observe these 
effects in the context of priming research. In 
one study, researchers primed positive affect 
by giving students a bag of candy and then 
asked them to solve 10 anagrams. The study 
found that participants induced with posi-
tive affect performed better, were more persis-
tent, tried harder, and reported higher levels of 
motivation than those who didn’t receive the  
candy.10

Here, we address two questions:

•	 Can we apply affective priming in real-world 
human-computer interaction scenarios?

•	 Can affective priming enhance performance 
in microtask crowdsourcing platforms?

Drawing from our recent research,11,12 we 
describe two affective priming experiments 
conducted on Amazon Mechanical Turk (MTurk). 
Using two priming techniques, we show that we 
can prime affect on microtask crowdsourcing 
platforms, thereby enhancing performance.

Priming with Images
In our first experiment, we studied how affec-
tive priming influences creative idea genera-
tion on AMT. In microtask markets, motivating 
creative performance can be difficult. Extrinsic 
rewards, such as money, can weaken the intrin-
sic motivations that drive creative achievement. 
Thus, we wanted to see whether a simple affec-
tive prime could improve creative performance 
in a for-pay microtask market.

Experiment 1 Details
We can induce affect in several ways, ranging 
from lengthy (10 minutes or more) mood induc-
tion procedures to microsecond subliminal 
presentations. In this experiment, we used pho-
tographs as the affective prime (see Figure 1).

To create a database of images that induce 
positive, neutral, and negative affect, we used 
AMT to collect affective ratings for 33 images 
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(20 ratings per image). We referenced the Inter-
national Affective Picture System (IAPS) manual 
and used the 9-point Self-Assessment Manikin 
(SAM) scale for affect ratings. A complete list of 
our dataset and ratings is available elsewhere.11

We selected the image with the highest rat-
ing (a laughing baby) and the lowest rating (dead 
bodies after the 2010 earthquake in Haiti) for the 
positive and negative primes, respectively. For 
the neutral prime, we selected the image with a 
rating closest to the median (a hammer).

For our experiment, we recruited 240 par-
ticipants on AMT and asked them to complete 
Guilford’s “unusual uses” task. This is a stan-
dard creativity task that asks participants to 
generate unusual uses for a common object. We 
asked participants to think of novel uses for a 
brick or a quarter. Each participant was also 
randomly assigned to one of four priming con-
ditions (positive, neutral, negative, and control) 
and received the following instructions:

In this task, your goal is to think of as many unique 
and unusual uses for a common object. For exam-
ple, using a paper clip as an earring is an unusual 
and unique use. However, using a paper clip to bind 
papers is not unique or unusual. Try to think of as 
many unique and unusual uses as possible. DO NOT 
use any external sources (e.g., websites, people) to 
complete this task.

To proceed, the participants clicked a “next” 
button, which brought them to a webform in 
which they were required to give between 10 
and 20 responses (see Figure 1). Unbeknownst 
to our participants, the background image on 
the form was used to prime behavior.

Results
After excluding individuals who didn’t follow 
our instructions, we had 226 participants in 

our analyses. To examine our priming condi-
tions’ effects, we had three expert raters ana-
lyze the quantity and quality of the ideas our 
participants submitted. These raters assessed 
quality using a scale from 1 to 5. To calibrate 
their ratings, they first examined a small sub-
set of the responses and discussed their ratings 
until they agreed on a strategy. The raters were 
naïve to our hypotheses and to our experimen-
tal conditions.

Our data suggests that although the effect 
isn’t large, positive images can inf luence idea 
generation in a crowdsourcing setting. For both 
the brick and quarter tasks, participants who 
were primed to feel positive affect generated 
more original ideas than those primed for neu-
tral affect. Participants primed with positive 
stimuli generated significantly more original 
responses (brick: μ = 2.76, σ = 1.31; quarter: 
μ = 2.76, σ = 0.96) than participants primed to 
feel neutral affect (brick: μ = 2.58, σ = 1.22,  
p < 0.04; quarter: μ = 2.56, σ = 0.94, p < 0.008). 
Surprisingly, the responses from participants 
primed with negative images were also rated 
as significantly more original (brick: μ = 2.85,  
σ = 1.30; quarter: μ = 2.71, σ = 0.87) than 
those primed to feel neutral affect (brick: μ = 2.58,  
σ = 1.22, p < 0.05; quarter: μ = 2.56, σ = 0.94, 
p < 0.02). We propose an explanation for this 
finding later in the article. The priming condi-
tions didn’t seem to affect the total number of 
ideas participants gave (good or bad).

Priming with Music
In our second experiment,12 we used music to 
prime affect. We wanted to see whether expo-
sure to a short musical stimulus could signifi-
cantly enhance performance on a subsequent 
insight-based problem-solving task. We also 
wanted to see whether we could deploy the 
prime before the focal task, rather than directly 
alongside it. As with our first experiment, we 
conducted this experiment on AMT because we  
wanted to see whether we could observe prim-
ing effects in a real-world crowdsourcing 
scenario.

Experiment 2 Details
For music primes, we chose two instrumental 
pieces that have been used previously in mood 
induction research. The positive prime was 
Bach’s “Brandenburg Concerto no.3” (a spirited, 
up-tempo piece played by jazz flutist Hubert 

Figure 1. The crowdsourced microtask in experiment 1. The 
photograph of the laughing baby acts as a positive affective prime.
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Laws); the negative prime was Prokofiev’s 
“Alexander Nevsky: Russia under the Mon-
golian Yoke” (a dreary piece performed by the 
Los Angeles Philharmonic and played at half-
speed). To validate these primes, we asked AMT 
workers to listen to 30-second excerpts and rate 
them using the SAM scale. As expected, par-
ticipants reported feeling significantly happier 
when listening to the Bach piece than when lis-
tening to the Prokofiev piece.

In our experiment, we presented these primes 
as a part of a supposed verification task. We 
asked workers to listen to the audio and describe 
what they heard to prove that they were pay-
ing attention. We recruited 176 participants for 
the experiment, and randomly assigned them to 
three different conditions. Participants assigned 
to the positive condition listened to a 30-second  
excerpt of the Bach piece, whereas those 
assigned to the negative condition listened to a 
30-second excerpt of the Prokofiev piece. Par-
ticipants assigned to the neutral condition sim-
ply wrote down the date. Participants couldn’t 
proceed to the actual task until they completed 
this preliminary verification task.

Immediately after the priming task, par-
ticipants were given Mednick’s Remote Associ-
ates Task (RAT) — a cognitive test that requires 
insight and creative problem-solving. In a typi-
cal RAT, participants are shown three words and 
asked to generate a fourth that forms a two-word 
phrase or compound with the other three. For 
example, if given the words “aid,” “rubber,” and 
“wagon,” the correct answer would be “band,” as 
in “band-aid,” “rubber band,” or “bandwagon.” 
In our exper iment , we asked par t icipants  
to complete 20 RAT items, and they had at most 
30 seconds to solve each problem (see Figure 2).

Results
As we hypothesized, participants in the positive 
priming condition significantly outperformed 
those in the neutral and negative conditions. A 
one-way analysis of variance between subjects 
revealed that the priming condition had a signif-
icant effect on RAT scores. Post hoc tests showed 
that performance was significantly better when 
participants were primed with positive music, 
relative to the neutral, nonpriming condition. 
When primed with positive music, they solved 
13.5 RAT items out of 20. By comparison, those 
assigned to the negative and neutral conditions 
solved only 11.8 and 11.5 items, respectively.  

Just listening to a 30-second excerpt of happy 
music boosted performance by 10 percent (see 
Figure 3).

To our knowledge, these results are the first 
to show significant affective priming effects 
from short musical excerpts outside the labo-
ratory. Previous research conducted in the lab 
used similar methodologies but required par-
ticipants to listen and reflect on the musical 
pieces for 10 minutes.13 Our research shows that 
we can prime music-evoked affect on a much 
shorter time scale ( just 30 seconds) and use it 
in a real-world crowdsourcing environment, 
where we can’t control extraneous variables 
(such as background noise).

Implications and Limitations
Our two experiments differed in several 
respects. The methodologies varied with respect 
to prime type (images versus music) and priming 
sequence (during the task versus immediately  

Figure 2. The Remote Associates Task, as 
administered on Amazon Mechanical Turk.  
The correct answer to this problem is “boat.”

Figure 3. Experiment 2 results. Positive music 
primes significantly enhanced performance on 
the Remote Associates Task — a test for insight 
and creative problem-solving.
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prior to it). Our dependent measures also dif-
fered across the two experiments. We used 
the unusual uses task (a divergent creative 
task) in experiment 1 and the RAT (a conver-
gent creative task) in experiment 2. In a third 
experiment still in progress, we’re exploring 
yet another combination, and we see trends 
showing that positive images also improve per-
formance on the RAT. Taken together, these 
experiments show that different affective 
priming techniques can improve the quality of 
creative work in microtask crowdsourcing envi-
ronments. This suggests that crowdsourcing 
designers have some flexibility in terms of what 
primes they want to use (images or music) and 
how they want to use them (before or during 
the task).

Interestingly, we found that negative primes 
improved performance in experiment 1. Other 
researchers have had similar results,14 but it 
isn’t clear how or when negative affect sup-
ports creative work. Possibly, arousal by itself, 
irrespective of positive or negative valence, can 
influence creativity in certain domains. If the 
prime is sufficiently arousing, it might posi-
tively influence performance simply by increas-
ing attention and engagement. However, more 
work is needed to test this hypothesis. Although 
scholars have described links between arousal 
levels and performance,15 less is known about 
how arousal might specifically affect insight 
and creative problem solving.

Although our results strongly support the 
notion that priming techniques can be applied 
in online crowdsourcing environments, our 

experiments have some limitations. Most nota-
bly, our dependent measures (the RAT and Guilford 
task) aren’t ordinary crowdsourcing tasks and 
thus lack a certain degree of ecological valid-
ity. However, we believe that they make up for 
this in predictive validity. High performance on 
these creative tasks is known to correlate with 
creative achievement in other domains. Thus, 
we argue that our results with regard to per-
formance should generalize to many different 
crowdsourcing tasks that require creative prob-
lem solving.

Finally, although some employers desire cre-
ative performance on microtask crowdsourcing 
platforms,16 qualities such as patience, attention, 
and persistence are also extremely important. 
In the sidebar “Priming Goal Pursuit in Crowd-
sourcing Environments,” we describe work that 
looks at how priming might help boost perfor-
mance in domains beyond creativity.

B ased on what we’ve learned from our experi-
ments and those from psychologists in the 

lab, we offer a few preliminary design consider-
ations for anyone wanting to apply priming to 
crowdsourcing platforms.

First, priming mechanisms should be kept 
outside conscious awareness. Research sug-
gests that priming effects can be diminished, or 
even reversed, if they’re consciously observed.9 
In general, keeping the primes subtle and their 
actions implicit is best. Moreover, priming 
effects don’t last long, so priming manipula-
tions should immediately precede or co-occur 

Priming Goal Pursuit in Crowdsourcing Environments

Affective priming is one direction we’ve explored, but we 
believe other priming techniques might also be appli-

cable to crowdsourcing environments. For example, in addi-
tion to priming affect, primes can be used to activate goals 
related to persistence, attention, and patience, among oth-
ers. Indeed, various techniques can prime the pursuit of task- 
relevant goals. For example, in one laboratory study, par-
ticipants primed with a cooperation goal were more likely to 
cooperate in a subsequent game involving competition over 
scarce resources.1 In another study, words related to achieve-
ment goals primed participants to persist longer on puzzles.1 
Applied to crowdsourced microtasks, we can imagine a person 
reading a passage on persistence as a verification task prior to 
working on a task requiring patience. Workers who choose 
to stay on retainer2 could be primed with game-like primes, 

such as a word scramble, while they wait for their focal task 
to begin. To achieve these ends, designers will need to inte-
grate primes in a contextualized way that doesn’t detract from 
the primary task. Fortunately, many existing primes, such as 
images, video, and music, can be naturally integrated into the 
interface of a crowdsourcing platform with limited technical  
expertise.
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with the target task. Finally, primes won’t 
improve performance on impossible tasks — 
priming isn’t a substitute for learning. Workers 
who don’t have the knowledge or skills to do a 
task won’t be influenced by primes.

Priming also has implications for interfaces 
beyond the crowdsourcing context. In experi-
ments with drawing software on a tablet device, 
we found that those taught to use software with 
happy images drew a higher number of original 
drawings than those taught without images or 
with negative or neutral ones.11 Although prim-
ing outside a microtask crowdsourcing context 
might be harder to study, the potential impact 
on user performance could be even greater.

Before we go forth and start designing for 
particular behavior, however, we must consider 
the ethics of priming. Just as we’ve shown that 
priming can improve worker performance, we 
must acknowledge that these same techniques 
could negatively influence behavior and cog-
nition. For instance, primes could potentially 
cause people to work longer hours without 
appropriate compensation. In our view, primes 
should only be employed to help crowdworkers 
excel at the jobs they willingly signed up to do, 
and workers should receive compensation for 
extended effort.

Priming can also be controversial because it 
runs contrary to our notions of free will. We 
like to believe that our behavior is solely the 
product of conscious deliberation. But we must 
accept that we’re influenced by our environ-
ment in ways we don’t consciously recognize. 
As hardware, software, and interface design-
ers, we’re already inf luencing the world in 
this manner. The colors we pick for a device 
or interface are priming for certain outcomes, 
whether we explicitly acknowledge this or not.17 
So are the fonts used in this publication — 
indeed, different font sizes and styles can influ-
ence recall, comprehension, and affect. We have 
the power to build on many years of cognitive 
science research and make interfaces and sys-
tems that leverage our innate human abilities 
and empower us to be more creative, produc-
tive, and successful. We must always use these 
tools and techniques responsibly.�
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