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ABSTRACT 

The purpose of this study is to understand the effect of viewing art on cognitive 

processes. This thesis uses a well-established priming paradigm to examine how people 

respond to styles of art with varying degrees of unexpectedness (realism, surrealism, and 

abstraction). Sixty-one participants completed the priming task. The results replicated the 

classic priming effect for the realistic images in which participants responded faster to 

related pairs of images than unrelated pairs of images. When presented with surreal 

paintings the reaction time slowed, suggesting that viewing paintings that are unexpected 

yet meaningful (and perhaps by extension creative) slows down cognitive processes. 

Completely non-representational art remains a mystery as the responses to abstract art 

were not significantly different from the realistic related paintings. Future studies should 

recruit participants with more artistic training to determine if there may be individual 

differences related to experience with art that influence the response to non-

representational art.  

 Keywords: visual art, creativity, efficiency, prediction coding, priming 
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Priming with Real Art Images 

 In 2014 over three million people paid for admission to the Museum of Modern Art 

in New York (Kennedy, 2014). Individual collectors have purchased abstract paintings by 

famous artists such as Pablo Picasso and Jackson Pollock for over $140 million dollars 

(Hajela & Ilnytzky, 2015; Vogel, 2006). In 1970 the U.S. government appropriated $9.06 

million to the National Endowment for the Arts (NEA) and by 1980 that number increased 

by 1600% to $154.61 million. After severe cutbacks in the late 1990s the NEA funding has 

been rising steadily again and for 2015 Obama appropriated $146.02 million 

(“Appropriations History,” 2015). Why do people invest so much in art? Perhaps people 

who admire fine art don't find it puzzling that societies value conglomerations of color, 

form and line that sit on a wall inanimately, gathering dust. But from a neuropsychological 

point of view it is strange that we receive a reward sensation from something that has no 

practical benefit to survival. Appreciation of the arts may be one of the defining 

characteristics of what makes us human. In order to understand the neural processes that 

underlie artistry and creativity we must observe how art influences cognition. This thesis 

provides a framework for studying art and cognition by comparing two disparate goals of 

the human brain: efficiency and creativity. 

Literature Review 

Efficiency 

The most important goal for any organism is surviving—once survival skills are 

established attention can shift to thriving. Organisms that respond fastest and most 

appropriately to environmental stimuli have the highest chances of survival. The brain 

increases efficiency and accuracy in response to stimuli it has previously encountered by 
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using cumulative experience to form predictions. In humans this can be an implicit process, 

as seen in a variety of priming tasks, or explicit, such as consciously drawing from a bank 

of memories to plan future actions (Schacter & Addis, 2007). The brain adapts to the 

environment by correcting errors in its predictions about input (Clark, 2013). The brain's 

process of reducing the difference between the expected and actual experiences has been 

studied in relation to a variety of tasks including perception, action, and some types of 

learning (Friston, 2010. See also 25 articles from 2012 discussing "prediction coding" in a 

special selection of commentaries at 

http://www.frontiersin.org/Theoretical_and_Philosophical_Psychology/researchtopics/Foret

hought_as_an_evolutionary/1031).  

Priming 

Although a unified account of prediction coding in the human brain has only recently 

come to light, it fits well with decades of research on various types of priming. 

Behaviorally, the most common types of experimental priming occur when responses to 

repeated stimuli become faster (repetition priming) (e.g. Scarborough, Cortese, & 

Scarborough, 1977), and when responses to related stimuli are faster than unrelated stimuli 

(semantic priming) (e.g. Sperber, McCauley, Ragain, & Weil, 1979). These effects have 

been found in verbal and non-verbal tasks (e.g. Tulving & Schacter, 1990). An interesting 

extension of these priming tasks involves adding another condition: sometimes the target 

stimulus would be an impossible non-object or non-word (e.g. Kroll & Potter, 1984). In the 

lexical decision task and the object decision task the participant determines whether the 

target is a real word or object or not. Participants respond faster to real objects than non-

objects, however, the response to a non-object differs depending on how similar it is to a 
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real object. For example, participants would respond slowly to the word flargle because it 

follows the rules of English, but the stimulus yklx evokes a faster response because it is not 

a possible word in English (Ratcliff, Gomez, & Mckoon, 2004). The faster response to 

illegal non-words suggests the brain is good at distinguishing between relevant and 

irrelevant stimuli. The term latent inhibition refers to "the capacity to screen from conscious 

awareness stimuli previously experienced as irrelevant" (Lubow, 1989). The ability to 

screen out irrelevant distractions is conducive to efficient processing.  

Creativity 

 Carson and colleagues (2003) suggest that a low score on measures of latent 

inhibition (meaning poor inhibition) is correlated with high scores on measures of 

creativity, especially in people with high IQ. Other researchers have also suggested that 

creative individuals absorb seemingly irrelevant information that may later lead to insight 

(Ansburg & Hill, 2003; Dorfman, Martindale, Gassimova, & Vartanian, 2008). Carson et 

al. (2003) also discuss the occurrence of low latent inhibition scores in people with 

schizophrenia, suggesting there may be a relationship between inability to appropriately 

filter stimuli and mental disorders such as schizophrenia. Interestingly, schizophrenia does 

not occur naturally in the animal population (Xu, Schadt, Pollard, Roussos, & Joel, 2015). It 

may be that a uniquely human ability to tolerate errors in prediction coding can be 

maladaptive if the scales tip too far in that direction. 

 Sternberg wrote several books and articles on creativity and defined it as "the ability 

to produce work that is novel and appropriate" (Sternberg, 1999), which remains an 

acceptable working definition today for many psychologists. However, as Dr. Theodore 

Levitt noted, creativity involves thinking whereas innovation involves doing (Levitt, 2002). 
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The remainder of this thesis will orient around creativity as a form of thought, rather than a 

form of action. In the above-mentioned study about latent inhibition (Carson et al., 2003), 

the authors note that one aspect of creativity is "the ability to perceive and describe what 

remains hidden from the view of others.”  

 Creative cognition seems to go against the grain of adaptive cognitive processing in 

many ways. Not only is it associated with reduced latent inhibition, it has also been found 

to be related to mind wandering (Wiggins & Bhattacharya, 2014), slow responses on some 

types of tasks (Dorfman et al., 2008; Vartanian, Martindale, & Kwiatkowski, 2007), 

backtracking (Damian & Simonton, 2011), mistakes (Amabile, 1998; Balkin, 1990), and 

even the opposite effect on repetition priming tasks (Vogt & Magnussen, 2007). 

Art 

 The reverse repetition priming effect was discovered in an eye-tracking study that 

compared artists and non-artists as they viewed art. Non-artists demonstrated the expected 

effect: they had fewer, longer fixations on images with each repetition of the same image. 

Artists, on the other hand, showed more fixations on a particular image each time it was 

repeated (Vogt & Magnussen, 2007). This suggests that artists do not more efficiently 

categorize information as they gain experience with it, at least in the case of art images. 

Instead they visually explore more as they come back to viewing a work of art.  

 The study by Vogt and Magnussen (2007) also found that non-artists focused on 

semantically meaningful objects in the images, such as faces and hands, whereas the artists' 

viewing patterns covered the entire picture in a more dispersed pattern. This lines up with 

what Betty Edwards, a researcher and professor at California State University, discovered 

as she developed art curriculum: the key to drawing or painting realistically is to separate 
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form from meaning. To help her students achieve this, Edwards had her students turn 

reference images upside-down to make them less prototypical and harder to identify as the 

students worked on copying them (Edwards, 1999). 

 Perhaps non-representational art allows the viewer to enter the disengagement from 

meaning that artists experience as they translate the visual patterns of their world. 

Researchers have found that when viewing abstract art, laypersons’ viewing patterns were 

similar to the way artists view art in general. Pihko et al. (2011) found that art experts and 

laypersons had very different viewing patterns for representational images but for abstract 

images there was no significant difference between the artist and non-artist gazes. In the 

representational paintings the laypersons focused on meaningful objects (replicating the 

finding in Vogt & Marnussen, 2007) whereas art experts’ gazes were more global with brief 

fixations on relationships between objects. In the abstract art there were no meaningful 

symbols to distract the laypersons’ brains so they were able to view the forms and colors in 

the painting more globally, like the art experts.   

Unexpectedness 

 Detaching meaning from the world around us seems like a bad idea for developing 

survival skills but it appears that it is a key ingredient in perceiving the world though an 

artistic lens. Does reducing the efficiency of semantic access also help creative processing 

in a broader sense? A recent line of investigation by Simone Ritter and colleagues suggests 

that exposure to unexpected stimuli allows people to perform better on a measure of 

creativity, which implies that experiencing unusual stimuli produces a more creative state 

of mind. In a study by Ritter et al. in 2012, participants experienced a virtual reality scene 

in which laws of physics (perspective, velocity and gravity) were broken. Another group of 
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participants experienced the unexpected scene through a normal video instead of by being 

immersed in the virtual reality, and a control group experienced an ordinary virtual reality 

scene. After experiencing the virtual reality or watching the video participants completed 

the Unusual Uses Task (Guilford, 1967), which is a measure of cognitive flexibility. 

Participants in the unexpected virtual reality condition with the violated laws of physics 

performed significantly better than both other groups on the Unusual Uses Task (Ritter et 

al., 2012).  

 Works of art by surreal artists such as Salvador Dalí often depict fantasy worlds in 

which the laws of physics are manipulated (See Figure 1). Based on the work by Ritter it 

would be reasonable to hypothesize that viewing surreal art might promote cognitive 

flexibility. However, the puzzling failure to find a significant difference between the video 

of the unexpected scene and the normal virtual reality experience does not support that 

hypothesis. Perhaps there are individual differences in the level of mental engagement in 

vicarious experiences such as viewing images or videos. 

The Current Study 

 The goal of this study is to begin forming a scientific picture of how people respond 

to art. The design of this study replicates the classic relatedness priming task but uses real 

art images. The central question for the current study is, if the brain labels something as 

“art” does that change its expectations? Will art stimuli yield the same results as traditional 

psychology priming experiments? Is completely non-representational art the equivalent of 

an illegal non-object in priming tasks? This study hypothesizes that viewing art images that 

deviate from reality (such as surreal and abstract art) will slow down reaction time on a 

relatedness judgment task. 
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Methods 

Participants 

 Sixty-one participants were recruited through the SONA Psychology subject pool at 

the University of Houston. They received one SONA credit for their participation, which 

counted as extra credit in psychology courses. Participants' ages ranged from 18 to 33 years 

old with an average age of 21.34 (+/-2.84 standard deviation). There were 17 males 

(27.9%), 40 females (65.6%), 1 transgender (1.6%), and 3 participants who declined to 

report their gender (4.9%). The group of participants was composed of the following races 

or ethnicities: 10 Asian (16.4%), 11 Blacks/African American (18.0%), 15 Hispanic/Latino 

(24.6%), 9 White/Caucasian (14.8%), 10 Mixed (16.4%), 3 Other (4.9%), and 3 participants 

who declined to report their race or ethnicity (4.9%). 

Apparatus 

 Participants completed questionnaires using pen and paper at a desk in the 

laboratory. For the computer task they viewed images on a Windows PC computer running 

Windows 7 Enterprise on an iMac. Images were presented using E-Prime 2.0 software 

(Schneider, Eschman, & Zuccolotto, 2001). The images were formatted to ensure they were 

the same size using Microsoft Powerpoint and Paint software. Statistical analyses were 

conducted using R version 3.2.0 (2015-04-16) (R Core Team, 2015) on a Macintosh 

computer running Mavericks OS X 10.9.5. 

Stimuli 

Participants were presented with 150 image pairs resulting in a total of 300 art images. 

The first image in a pair was always a realistic image and the second image was in one of 

the following conditions: 1) realistic and related, 2) realistic and unrelated, 3) surreal and 
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related, 4) surreal and unrelated, or 5) non-representational (coded as unrelated). The 

related images were always images containing the same item. For example, a picture of a 

girl followed by a picture of a different girl, a picture of a basketball followed by a different 

picture of a basketball, a picture of diamond jewelry followed by a different picture of 

diamond jewelry, etc. In this sense the definition of related was very narrow in order to 

make the decision as quick and clear-cut as possible. Three independent raters judged if the 

pairs of images contained the same object or not and the agreement between the primary 

investigator and the raters was 86% (129 of the image pairs). See Figure 2 for an example 

of each condition. There were 30 image pairs in each of the 5 categories. In addition to 

these images, participants saw three practice trials at the beginning of the experiment (6 

additional images). In the practice trials the target images were 1) surreal related, 2) 

realistic unrelated, and 3) non-representational.  

 Images were chosen with the goal of maximizing external validity. Some images 

were very famous and others were from less well-known artists. Five of the images were by 

the author of this paper. Four images were from professional artists in the small town of 

Wenatchee, WA. The remaining images were acquired from an online image database 

called ArtStor through the University of Houston's subscription, from the free image 

database WikiArt, from Google Images, or from the artist directly via e-mail. Note that 

Vladimir Kush provided more images than any other artist (10 images) and all of his work 

is in the surrealism category. This may result in his particular style of painting 

disproportionately influencing effects between the surrealism categories and the other 

categories, rather than the concept of surrealism itself. Future studies investigating the 

effect of surrealism should attempt to find a broader range of surrealistic art. 
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Measures 

Participants completed three brief questionnaires. Please see Appendix A for the 

complete questionnaires. 

1) Artistic Background Questionnaire 

This two page questionnaire was designed specifically for this study to collect 

information related to artistic appreciation and creativity in a wide range of activities or 

interests. It asks for quantitative and qualitative information about participants' experiences 

with visual art, drama, music, writing, reading, watching movies, and going to museums. It 

also asks about how much art they have on display in their home and whether they have 

family members who are professional artists. The more frequently a participant indicates 

that they participate in any activity that might be related to creativity and the higher their 

interest in creative experiences the higher they score on this questionnaire (see Appendix A 

for scoring).  

2) Creative Achievement Questionnaire 

This standardized measure of creativity was found to be valid and reliable by Carson 

and colleges (Carson, Peterson, & Higgins, 2005). It measures how many recognized 

achievements participants have in a variety of categories including art, music, drama, 

humor, cooking, architecture, science, and writing. Participants with many achievements 

score highly on this questionnaire. 

3) Exit Questionnaire 

This questionnaire asked participants about how we can improve this study in the future. Of 

particular interest is the question of whether they named the objects in the art images in 

their mind as they saw them and how difficult they found the computer task. 
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Procedure 

When participants arrived they were invited into a room with a desk and computer. The 

experimenter explained that participation did not involve any anticipated risks, it was 

entirely voluntary, participants did not have to answer any question they did not wish to 

answer, and they could stop participating at any time. The experimenter then left the room 

to give the participant time to read and sign the consent form.  

After signing the consent form, participants completed the Artistic Background 

Questionnaire. If the participant had questions about how to answer any of the questions, 

the researcher clarified the intent of the question as much as possible and indicated the 

nature of the question in the comments box on the Procedure Checklist (See Appendix B). 

Participants took approximately 5 minutes to complete the questionnaire.  

After completing the Artistic Background Questionnaire half of the participants 

completed the Creative Achievement Questionnaire before the computer task and the other 

half completed the computer task before the Creative Achievement Questionnaire. This 

order was counter balanced because the questionnaire may have influenced the participants' 

mood. Anecdotally, one participant specifically said that they were sad about how few 

achievements they had after completing the questionnaire.  

In the computer task participants were given verbal instructions from the researcher and 

then they saw written instructions on the screen before practice trials. Each slide of written 

instructions contained one to three sentences and remained on the screen for ten seconds. 

Participants saw the prime image on the screen for 1000 ms followed by the target image 

which lasted 400 ms. After the target image a grey screen with black text "Related / 

Unrelated" appeared and terminated when the participant pressed a button on the key board. 
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The F and J keys were chosen because they have bumps that the participants can feel to 

make sure they are on the right keys. The responses were counter-balanced such that for 

half of the participants F indicated related and for the other half J indicated related. For the 

versions of the task in which J indicated related the text screen said "Unrelated / Related" 

because J is on the right side of the keyboards. Participants were told to use F with their left 

hand and J with their right hand. After the text screen a grey screen with a black fixation 

cross appeared and lasted 3000 ms before advancing to the next prime image. Participants 

received a break half way through the task and they were strongly encouraged by the 

researcher to take as long of a break as they wanted. The total time for the computer task 

ranged between 14 and 31 minutes. See Figure 3 for the experimental design. In addition to 

the counterbalancing the response hand, there were two different random orders of the 

images. This resulted in 4 versions of the task (image order A, press F for related images; 

image order A press J for related images; image order B press F for related images; and 

image order B press J for related images).  

 After the Creative Achievement Questionnaire and the computer task, all 

participants completed the exit questionnaire. Upon completion of the exit questionnaire 

they were thanked for their time and compensated with one point of SONA credit for a 

Psychology class. 

Results 

Accuracy 

 One participant was excluded from all analyses due to an error in recording the data. 

For the remaining 60 participants, separate one-way repeated measures ANOVAs were run 

for accuracy and reaction time to compare the five conditions. They were run using the 
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multilevel linear modeling approach in R (R Core Team, 2015). Average accuracy for the 

five conditions was as follows: Real-Related = 93.67% (SD =  5.97), Real-Unrelated = 

86.28% (SD = 13.05), Surreal-Related = 80.17% (SD =  11.64), Surreal-Unrelated = 

88.00% (SD = 13.21), and Abstract = 91.00% (SD = 12.31). A repeated-measures one-way 

ANOVA revealed a significant difference in the model (p < .0001). Post hoc Tukey 

pairwise comparisons revealed significant differences in the following contrasts: real-

unrelated vs. real-related (z = -4.363, p < .001), surreal-related vs. real-related (z = -7.972, p 

< .001), surreal-unrelated vs. real-related (z = =3.346, p = .007), surreal-related vs. real-

unrelated (z = -3.609, p = .003), surreal-unrelated vs. surreal-related (z = 4.626, p < .001), 

abstract vs. real-unrelated (z = 2.789, p = .042), and abstract vs. surreal-related (z = 6.397, p 

< .001). See complete results in Table 1 and a graph of the results in Figure 4. 

Reaction Time 

 For the reaction time analysis the data were filtered to ensure that they reflected 

responses consistent with the way the conditions were coded. All slides in which fewer than 

80% of the participants responded with the response coded as "correct" were dropped from 

the analyses. This resulted in the removal of 15 slides. Of those slides, 6 were from the 

Surreal-Related category, 5 were Real-Unrelated, 2 were Surreal-Unrelated, and 2 were 

Abstract. In addition to removing trials, participants with extreme deviations in accuracy 

and/or reaction times were also removed. The criteria for removing participants were less 

than 80% accuracy overall or 5 or more trials with a reaction time greater than 5000 ms. 

This resulted in removal of 5 participants from the reaction time analyses.  

 A one-way repeated measures ANOVA using the remaining 55 participants revealed a 

significant difference between the conditions (p <.0001).  
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Four a priori orthogonal contrasts were created to analyze the effects of realism and the 

effects of relatedness. To examine the effect of realism, two a-prior contrasts were created: 

A comparison between the realistic art and the non-realistic art (surreal and abstract 

conditions combined) found no effect of realism (p = .1387). Within the non-realistic art 

there was a significant different between the surreal and abstract paintings (p <.0001) with a 

faster response to abstract paintings than the combination of the surreal conditions. 

For relatedness, the comparison between realistic related and realistic unrelated 

conditions revealed a significant effect (p<.001), which replicated the classic priming effect 

in which participants responded to the related condition faster than the unrelated condition. 

Although visual inspection of the data suggests a similar trend in the comparison of the 

related and unrelated surreal images, the effect was not significant (p = .1518).  

Post hoc analyses revealed the following pairwise comparisons with significant differences: 

real-unrelated vs. real-related (z = 3.780, p = .002), surreal-related vs. real-related (z = 

3.304, p = .009), surreal-unrelated vs. real-related (z = 4.756, p < .001), abstract vs. real-

unrelated (z = -3.265, p = .009), abstract vs. surreal-related (z = -2.789, p = .042), abstract 

vs. surreal-unrelated (z = -4.241, p < .001). See results in Table 2. See graph of results in 

Figure 5. 

Creativity Measures 

One of the goals of this study was to create a new measure that evaluates some traits 

associated with creativity and determine how well it relates to measures that are already 

widely used. However, a very strong correlation between the Artistic Background 

Questionnaire (ABQ) created for this study and the validated Creative Achievement 

Questionnaire (CAQ) (Carson et al., 2005) would be unreasonable given that one 
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questionnaire asks participants about outstanding creative achievement in a variety of 

domains whereas the other asks about daily experiences and emphasized visual art. A 

Pearson's r correlation analysis between the CAQ and the ABQ revealed a medium-size 

positive effect (r = .30096, p = .01278). 

Regression analyses run on the creative assessments with reaction time as the outcome 

variable revealed no significant relationships. For overall reaction time, the CAQ did not 

predict reaction time (t =.509, p = .6132) nor did the Artistic Background Questionnaire (t= 

.049, p = .9614). A possibility exists that only the reaction time to some types of stimuli 

would be related to the creativity measures and the abstract and surreal-unrelated conditions 

would be the most likely candidates. A regression using just the reaction time in the abstract 

condition as the outcome variable also failed to find significant differences. For the CAQ p 

= .2996; for the ABQ p = .9911. The regression with the surreal-unrelated reaction time 

also failed to find significant results. For the CAQ p = .371; for the ABQ p = .448.  

Discussion 

Summary and Importance of Findings 

 Compared to the real-related condition, reaction time was significantly slower in the 

real-unrelated condition, which replicates the expected priming effect. The surreal-related 

condition was also significantly slower than the real-related condition, which suggests that 

surreal art does slow down cognition, even when it depicts semantically similar objects. 

This fits into the prediction coding theory because it demonstrates that people are less 

efficient at processing unexpected stimuli. It also adds to a possible interpretation of the 

Ritter et al. (2012) study in which participants experienced unusual virtual reality scenes. It 

could be that as reaction time slows down, latent inhibition decreases, which may be a 
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mechanism driving creative cognition. While the current study did not measure any creative 

outcomes and cannot make any causal interpretations, the results suggest that speed should 

be measured in future studies of creativity. In the abstract condition participants responded 

significantly faster than in either of the surreal conditions, which suggests that it is much 

easier for participants to recognize that it does not contain a related object. This aligns with 

the finding that illegal non-objects and non-words evoke faster responses in the object and 

lexical decision tasks. But it seems at odds with the theory of creativity proposed thus far in 

the study. The evidence presented suggests that creativity may involve inefficiency and 

inaccuracy. Abstract art seems to push the boundaries of unexpectedness too far and break 

the attachment to semantics too much, resulting in faster processing. Perhaps certain 

individuals are able to search for meaning in non-representational art, but based on the 

insignificant findings in the regression with the creative test scores and abstract reaction 

time it seems this is not the case, at least not within the psychology students used as 

participants in this study. Future studies could recruit professional artists to determine if any 

individual differences exist in people with formal training and extensive experience with 

abstract art.  

Limitations and Future Directions 

 This study has several limitations, the first of which is the lack of a measure after 

the art viewing task to determine if it had any influence on creative cognition. In addition, a 

control task of non-art images would be useful to determine if art influences cognition 

differently than everyday imagery. To remedy this a control task has already been designed 

and data collection will begin soon. Another interesting addition to this task would be to 

compare creative and less creative individuals. The initial proposal for this study involved 
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collecting data from art students, however due to limited time and the difficulty recruiting 

art students only 8 artists have been collected so far. Revisions to the IRB proposal have 

been approved to allow data collection in the art building, which will begin in the Fall 2015 

semester.  

 A final note, but certainly not a trivial point, is that artistic achievement or interest 

and creativity are definitely not the same thing. Art is a very small subset of creative 

endeavors and it is unclear to what extent creativity is a unified construct (Dietrich & 

Kanso, 2010). It may be possible for someone to have high propensity in art and limited 

abilities in other domains traditionally considered “creative”. It is precisely because of this 

difficulty in determining where to draw the boundaries of creativity that studies involving 

sub-forms of creativity (such as art) as well as measures of creativity more broadly must be 

conducted. While creativity likely involves many distinct parts, we must investigate it in 

small, manageable pieces in order to reveal the larger body.  

Conclusion 

 Months after collecting the data for this study I read the following quote in a novel 

by Sarah Lewis: "When someone thinks they understand something, the mind edits reality 

so efficiently that errors can be hard to perceive, but when someone observes a scenario that 

they are unfamiliar with, a part of the brain operates inefficiently, giving us time to see 

outliers and consider their significance" (Lewis, 2015). This claim is not based on 

measurements of reaction time or brain activity; rather the author formed it from many 

anecdotes about creative accomplishments in areas such as improvisational music, archery, 

writing film scores, mountaineering, urban landscaping, politics, technology, and physics 

research. Artists (including novelists) and scientists share an appreciation for careful 
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observation. They then use different methods to disseminate their observations to the 

public. This study provides evidence for Lewis' claim using a larger sample of quantitative 

data to describe the phenomenon. 
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Tables 

 

!
!

Real0
Related!

Real0
Unrelated!

Surreal0
Related!

Surreal0
Unrelated!

Abstract!

Real0Related! ! ! ! ! !
Real0Unrelated! 04.363***! ! ! ! !
Surreal0Related! 07.972***! 03.609**! ! ! !
Surreal0Unrelated! 03.346**! 1.017! 4.626***! ! !
Abstract! 01.575! 2.789*! 6.397***! 1.772! !

***p<.001 **p<.01       *p<.05 

Table 1: Accuracy Z-Scores for Post Hoc Pairwise Comparisons 

 

 

 

 

!
!

Real0
Related!

Real0
Unrelated!

Surreal0
Related!

Surreal0
Unrelated!

Abstract!

Real0Related! ! ! ! ! !
Real0Unrelated! 3.780**! ! ! ! !
Surreal0Related! 3.304**! 00.476! ! ! !
Surreal0Unrelated! 4.756***! 0.976! 1.452! ! !
Abstract! 0.515! 03.265**! 02.789*! 04.241***! !
***p<.001 **p<.01       *p<.05 

Table 2: Reaction Time Z-Scores for Post Hoc Pairwise Comparisons 
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Figures 

 

 

Figure 1: An example of objects defying gravity in the surrealist painting El juego lúgubre 

by Salvador Dali (Dali, 1929).   



PRIMING ART 

! 23!

 

 

Figure 2: Examples of trials from all five conditions  
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Figure 3: Computer task design 
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Figure 4: Accuracy Results 
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Figure 5: Reaction Time Results 
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Appendix A: Measures 

 

PROCEDURE CHECKLIST 

 

Subject ID ________  Date: ___________       
 
 

Complete Procedure Administrator Comments? 

 Consent Form signed   

 Pre-Questionnaire (Artistic 
Background) 

  

 Creative Achievement 
Assessment 

  

 Computer Task A_F   

 Post-Questionnaire   

 Choose One: 
___ Gift Card 
___ SONA Credit 

 If gift card, which one? 
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Artistic Background Questionnaire 
 
Age: 
 
Race/Ethnicity: 
 
Gender: 
 
Which is your dominant writing hand?  
 
 ___Right  ___Left  ___I’m ambidextrous 
 
Highest completed level of education: 
 
 ___Middle school  ___High school ___Associate’s degree 
 
 ___Bachelor’s degree  ___Master’s degree ___Doctoral degree 
 
 ___Other (please describe:) 
________________________________________________ 
 
College major (if applicable): 
______________________________________________________ 
 
 
1. If you are an artist, please describe the genre of art that you make (photorealism, 
surrealism, abstract, impressionist, environmental, political, etc.). 
 
 
2. Do you speak more than one language fluently?  ___Yes ___No 
 
3. How many works of art do you have in your current residence?   
 
 ___0-2  ___3-5  ___6-8  ___9-11 ___11 or more 
 1 point  2 points  3 points  4 points  5 points 
 
4. What is your favorite style of visual art? 
 
 
5. What type of books do you prefer? 
 
 ___Realistic Fiction  ___Fantasy/Sci-Fi ___Non-Fiction 
 1 point   2 points   0 points 
 
6. What type of movies do you prefer? 
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 ___Realistic Fiction  ___Fantasy/Sci-Fi ___Non-Fiction 
 1 point   2 points   0 points 
 
7. Please indicate how often you do the following activities: 
 
 a. Draw, paint, or sculpt 
  
___Never ___Rarely ___Occasionally ___Often ___Almost Always 
 0 points  0 points  1 point   2 points  3 points 
 
 b. Participate in a theater production 
 
___Never ___Rarely ___Occasionally ___Often ___Almost Always 
 0 points  0 points  1 point   2 points  3 points 
 
 c. Write for fun (short stories, poems, novels, plays, journaling, etc.) 
 
___Never ___Rarely ___Occasionally ___Often ___Almost Always 
 0 points  0 points  1 point   2 points  3 points 
 
 d. Play a musical instrument or sing 
 
___Never ___Rarely ___Occasionally ___Often ___Almost Always 
 0 points  0 points  1 point   2 points  3 points 
 
 e. Play video games 
 
___Never ___Rarely ___Occasionally ___Often ___Almost Always 
 0 points  0 points  1 point   2 points  3 points 
 
 f. Read for fun 
 
___Never ___Rarely ___Occasionally ___Often ___Almost Always 
 0 points  0 points  1 point   2 points  3 points 
 
 g. Visit museums or art galleries 
 
___Never ___Rarely ___Occasionally ___Often ___Almost Always 
 0 points  0 points  1 point   2 points  3 points 
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 Creative Achievement Questionnaire 

Shelley Carson  

Harvard University 

I. Place a check mark beside the areas in which you feel you have more talent, ability, or 
training than the average person. 

visual arts (painting, sculpture)  

music  

dance 

 individual sports (tennis, golf)  

team sports 

architectural design  

entrepreneurial ventures  

creative writing  

humor 

inventions  

scientific inquiry  

theater and film  

culinary arts 

II. Place a check mark beside sentences that apply to you. Next to sentences with an asterisk 
(*), write the number of times this sentence applies to you.  

A. Visual Arts (painting, sculpture) 

__ 0. I have no training or recognized talent in this area. (Skip to Music).  

__ 1. I have taken lessons in this area. 

__ 2. People have commented on my talent in this area. 

__ 3. I have won a prize or prizes at a juried art show. 

__ 4. I have had a showing of my work in a gallery. 

__ 5. I have sold a piece of my work. 
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__ 6. My work has been critiqued in local publications. 

*__ 7. My work has been critiqued in national publications. 

B. Music 

__0. I have no training or recognized talent in this area (Skip to Dance). 

__1. I play one or more musical instruments proficiently. 

__2. I have played with a recognized orchestra or band. 

__3. I have composed an original piece of music. 

__4. My musical talent has been critiqued in a local publication. 

__5. My composition has been recorded. 

__6. Recordings of my composition have been sold publicly. 

*__7. My compositions have been critiqued in a national publication. 

C. Dance 

__0. I have no training or recognized talent in this area (Skip to Architecture). 

__1. I have danced with a recognized dance company. 

__2. I have choreographed an original dance number. 

__3. My choreography has been performed publicly. 

__4. My dance abilities have been critiqued in a local publication. 

__5. I have choreographed dance professionally. 

__6. My choreography has been recognized by a local publication. 

*__7. My choreography has been recognized by a national publication. 

D. Creative Writing 

__0. I do not have training or recognized talent in this area (Skip to Humor). 

__1. I have written an original short work (poem or short story). 

__2. My work has won an award or prize. 

__3. I have written an original long work (epic, novel, or play). 
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__4. I have sold my work to a publisher. 

__5. My work has been printed and sold publicly. 

__6. My work has been reviewed in local publications. 

*__7. My work has been reviewed in national publications. 

E. Humor 

__0. I do not have recognized talent in this area (Skip to Inventions). 

__1. People have often commented on my original sense of humor. 

__2. I have created jokes that are now regularly repeated by others. 

__3. I have written jokes for other people. 

__4. I have written a joke or cartoon that has been published. 

__5. I have worked as a professional comedian. 

__6. I have worked as a professional comedy writer. 

*__7. My humor has been recognized in a national publication. 

F. Inventions 

__0. I do not have recognized talent in this area. 

__1. I regularly find novel uses for household objects. 

__2. I have sketched out an invention and worked on its design flaws. 

__3. I have created original software for a computer. 

__4. I have built a prototype of one of my designed inventions. 

__5. I have sold one of my inventions to people I know. 

*__6. I have received a patent for one of my inventions. 

*__7. I have sold one of my inventions to a manufacturing firm. 

G. Scientific Discovery 

__0. I do not have training or recognized ability in this field (Skip to Theater). 

__1. I often think about ways that scientific problems could be solved. 
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__2. I have won a prize at a science fair or other local competition.  

__3. I have received a scholarship based on my work in science or medicine. 

__4. I have been the author or coauthor of a study published in a scientific journal. 

*__5. I have won a national prize in the field of science or medicine. 

*__6. I have received a grant to pursue my work in science or medicine. 

__7. My work has been cited by other scientists in national publications. 

H. Theater and Film 

__0. I do not have training or recognized ability in this field. 

__1. I have performed in theater or film. 

__2. My acting abilities have been recognized in a local publication. 

__3. I have directed or produced a theater or film production. 

__4. I have won an award or prize for acting in theater or film. 

__5. I have been paid to act in theater or film. 

__6. I have been paid to direct a theater or film production.  

*__7. My theatrical work has been recognized in a national publication. 

I. Culinary Arts 

__0.  I do not have training or experience in this field.  

__1.  I often experiment with recipes.  

__2.  My recipes have been published in a local  cookook.  

__3.  My recipes have been used in restaurants or  other public venues.  

__4.  I have been asked to prepare food for celebrities or dignitaries.  

__5.  My recipes have won a prize or award.  

__6.  I have received a degree in culinary arts.  

*__7. My recipes have been published nationally. 

J. Please list other creative achievements not mentioned above. 
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Scoring of the Creative Achievement Questionnaire 

Each checkmarked item receives the number of points represented by the question number 
adjacent to the checkmark.  If an item is marked by an asterisk, multiply the number of 
times the item has been achieved by the number of the question to determine points for that 
item. Sum the total number of points within each domain to determine the domain score. 
Sum all ten domain scores to determine the total CAQ score. 
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Exit Questionnaire 
 
Thank you for participating in this study! Before you leave if you could please give us a 
few comments about your experience we would greatly appreciate it. 
 
1. How difficult was it for you do decide if the images were related? 
 
 Easy   Medium     Difficult 
 
2. Were you familiar with any of the images you saw today? 
 
 No  Yes, a few  Yes, many  I don’t know 
  
 
3. When you saw images of real objects, did you say the words for them to yourself? 
 
 Yes  No  Sometimes  I don’t know 
 
4. Do you believe you have any experiences or conditions that might have had a significant 
impact on your responses?  
 
 
 
 
 
 
5. Is there anything else the researchers could have done to make the experience more 
comfortable or enjoyable for you? 
 
 
 
 
 
 
6. Do you have any other comments that might be useful to the researcher? 
 
 
 
 
 
 
 

If you think of any other feedback after leaving the study, please feel free to  
contact us at uhlnbb@gmail.com 


