
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Motivated creativity: A conservation of energy approach

Roskes, M.

Publication date
2013

Link to publication

Citation for published version (APA):
Roskes, M. (2013). Motivated creativity: A conservation of energy approach. [Thesis, fully
internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/motivated-creativity-a-conservation-of-energy-approach(d2ae378b-42eb-48c9-a626-e87346213dfe).html


 

85 

 
 
 
 
 

Chapter Five 
 
 

Understanding Creative Processes affects Creativity Judgments 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 



Motivated Creativity 

 

86 

Judgments of creativity determine which business start-ups receive financial support, 

which movies win the Academy Award, which restaurants receive Michelin stars, and 

which research is funded. Gaining understanding of the psychological processes 

underlying creativity judgment thus is crucial not only for advancing theory, but also to 

assist in evaluating ideas and products in an unbiased way. Does it make a difference 

when people are judging a product with, or without knowledge of the process through 

which it was achieved? On the one hand, it is possible that knowledge of the process 

that led up to a product increases respect and appreciation for the product, leading to 

higher creativity judgments. On the other hand, understanding the process through 

which a product came about may make the product seem more predictable and 

mundane, leading to lower creativity judgments. Here, we investigate how knowledge 

about the process through which products were realized influences creativity 

judgments. Addressing this issue, we first discuss two distinct processes that can result 

in creative output. Then we continue with discussing how insights from the hindsight 

bias literature can help to predict how knowledge of the process through which 

creative output was achieved may influence creativity judgments. 

A growing body of literature shows that creative outcomes can be the result of 

two distinct cognitive processes—people are able to come up with ideas that are 

equally creative by objective standards by (1) engaging in flexible thinking and 

exploring many different cognitive categories and approaches (e.g., Duncker, 1945; 

Oppenheimer, 2008; Simonton, 1997; Winkielman et al., 2003), as well as (2) 

systematic thinking and exploring a few cognitive categories or approaches 

systematically and in-depth (e.g., De Dreu et al., 2008; Dietrich & Kanso, 2010; 

Goldenberg & Mazursky, 2000; 2002; Roskes et al., 2012a; Sagiv et al., 2010). Even 

though both processes can lead to equally creative outcomes (e.g., ideas, insights, or 

drawings), we expect that creativity judgments may be differentially influenced by 

knowledge that a certain product resulted from a flexible or a systematic process. Ideas 

that are generated through a flexible way of thinking or sudden insights are surprising 

and seem to come ‘out of the blue’. When the exact same ideas are generated through a 

persistent and systematic way of thinking, it is easier to follow the reasoning and 

understand how someone came up with the ideas. In turn, this may make the idea seem 

more ordinary or predictable, and therefore less creative.  

Hindsight Bias and Creativity Judgments  

Our idea that the extent to which people can understand the process that led to a 

product or idea influences their evaluation of the product or idea resonates with 
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research on the hindsight bias—the phenomenon that people who are informed about 

an outcome tend to falsely believe that they would have predicted this outcome. 

Moreover, people tend to believe that they are not at all influenced by knowledge of the 

outcome, but that it was something they “knew all along” (Fischhoff, 1975; 1977; 

Hawkins & Hastie, 1990). For example, when people are provided with general-

knowledge questions and the correct answers, the questions seem simple and people 

overestimate the number of correct answers they would have known had they not 

received the answers (Fischhoff, 1977). Likewise, lay people who are unfamiliar with 

the results of a scientific experiment not necessarily predict correctly what the results 

will look like. However, after learning about the results of a scientific experiment, 

people often tend to feel that they knew all along what would happen, and as a 

consequence may be overcritical in judging the experiment as uninformative (Slovic & 

Fischhoff, 1977).  

The hindsight bias is prevalent especially when an outcome appears to be a 

logical result of preceding events, i.e., when one in hindsight can reconstruct how a 

process led up to a specific outcome. In contrast, when an outcome appears to be the 

result of unforeseeable chance, hindsight bias is considerably reduced. For example, 

Wasserman, Lempert, and Hastie (1991) provided different people with the same 

outcome information (e.g., the British won the British-Ghurka war in 1814) but this 

outcome either was the result of unforeseeable chance (a sudden unseasonal rainstorm) 

or the result of a plausible deterministic cause (superior discipline of the troops). When 

the outcome was described as having a deterministic cause, participants showed a 

hindsight bias in their judgments of how likely the outcome was. In contrast, being 

confronted with unexpected or surprising outcomes leads to a reversed hindsight bias. 

When people are highly surprised by an outcome, they selectively retrieve information 

from memory that stresses the low plausibility of the outcome (Müller & Stahlberg, 

2007). When judging the a priori likelihood of an unexpected outcome, people’s 

misattribution of their surprise or inability to understand the logic of the events leading 

to the outcome, leads them to conclude that they “would never have known it” 

(Mazursky & Ofir, 1990; Müller & Stahlberg, 2007; Pezzo, 2003).  

As mentioned, creative ideas can be the result of sudden insights and an 

associative way of thinking, but also from a persistent and systematic way of thinking 

(see De Dreu et al., 2008 for a summary). When thinking flexibly, many different 

cognitive categories and approaches are explored, and outputs (e.g., ideas) often shows 

internal dissimilarities. Because successively generated ideas are drawn from different 

cognitive categories, flexible idea generation appears relatively random and hard to 
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predict (Baas, De Dreu, & Nijstad, in press). A persistent and systematic way of thinking, 

on the other hand, leads to in-depth exploration of a limited number of cognitive 

categories. Outputs that are generated in a structured and persistent way thus often 

shows internal similarities (Cacioppo, von Hippel, & Ernst, 1997). Because successively 

generated ideas are drawn from the same semantic category, systematic ideation 

appears relatively structured, organized, and predictable (Baas et al., in press). 

The above suggests that understanding how ideas or products were generated 

influences the extent to which these ideas or product are judged as creative. Specifically, 

we propose that when a process leading to an outcome is easy to follow (because it is 

logical and systematic), and when people can understand how the process resulted in a 

particular outcome, people may feel that they would have come up with the exact same 

outcome, and perceive the outcome as relatively foreseeable, unoriginal, and uncreative. 

When a process leading to the same outcome is not easy to follow (because it is 

unexpected and relatively unsystematic), and when people have difficulty 

understanding how the process resulted in a particular outcome, people may feel they 

would never have thought of this outcome, and perceive the outcome as relatively 

surprising, original, and creative. In other words, we expect that creativity judgments 

are influenced by knowledge of the process leading to the judged outcomes. This 

influence may have unwanted effects on decisions that (partly) rely on creativity 

assessments (see Christensen-Szalanski & Willham, 1991). This follows the suggestion 

of Conley (2011), who noted that due to hindsight bias, the current process through 

which patent protection is awarded may “deny patent protection for logically guided 

research, while rewarding patent protection for inventions obtained through irrational 

behavior or luck” (p.2).  

In three experiments we test the hypothesis that providing people with 

information indicating a systematic (and in hindsight easy to follow) process leads to 

lower creativity judgments than providing people with information indicating a flexible 

(and in hindsight hard to follow) process. Critically, in the current research we compare 

creativity judgments of the exact same outcomes but vary information about the 

process through which the outcomes were produced. We test whether people integrate 

the process leading to an idea (or product) into their judgment of whether the idea (or 

product) is creative or not.  
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Experiment 5.1 

We expect that after people are informed about an outcome as well as the events 

leading up to the outcome, people tend to feel that they knew all along what would 

happen when they can easily reconstruct how the preceding events led to the outcome. 

We asked participants to evaluate a painting (“Dutch Interior” by Joan Miró), after 

showing two of the sketches that Miró made in preparation for this work. We expected 

that when people could easily reconstruct how the sketches eventually resulted in the 

painting (i.e., when the sketches look similar to aspects of the evaluated painting vs. 

when the sketches looked dissimilar to the evaluated painting), they would judge the 

painting as less creative. 

Fifty-seven students (40 female, Mage = 19.49, SD = 1.58) participated in the 

experiment for course credits. Four participants that were non-native Dutch speakers 

were excluded from the analyses, to ensure that all instructions and questions were 

clear to all. Participants were first presented with two sketches that Miró made for this 

painting. These sketches either looked relatively similar to the target painting or looked 

relatively dissimilar to the target painting. Participants judged (on a 7-point scale 

ranging from 1 = not at all to 7 = very much) the same target painting as less creative (M 

= 5.35, SD = 1.29 vs. M = 6.07, SD = 1.04), F(1,51) = 5.13, p = .028, η2 = .09, less original 

(M = 5.12, SD = 1.61 vs. M = 6.11, SD = .80), F(1,51) = 8.24, p = .006, η2 = .14, and less 

meaningful (M = 2.46, SD = 1.21vs. M = 3.56, SD = 1.50), F(1,51) = 8.50, p = .005, η2 = .14, 

when it was presented after two sketches that were relatively similar to the target 

painting than when it was presented after two sketches that were relatively dissimilar 

to the target painting (see Table 5.1 for the judgments in all experiments).  

Experiment 5.2 

In Experiment 5.1 participants judged one and the same painting as less creative 

when it seemed to be the result of a systematic and incremental rather than a flexible 

and divergent thought process. Experiment 5.2 extends these findings by focusing on 

the evaluation of ideas of others.  

Sixty-six students (49 female, Mage = 21.68, SD = 6.0) participated in the 

experiment for course credits. Four participants that were non-native Dutch speakers 

were excluded from the analyses. Participants read a short story in which the main 

character, the wolf in the fairytale of the wolf and the seven goats, came up with three 

different ideas to achieve a goal (i.e., entering the house with the little goats). The ideas 

were either similar (the wolf covered his ears with flour, covered his tail with flour, and 
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covered his paw with flour to make it white and look like he was mother goat) or 

dissimilar (the wolf lied to the goats about being mother, ate chalk to change the pitch 

of his voice, and covered his paw with flour). Participants evaluated (1 = not at all, 7 = 

very much) the same final idea (to cover his paw with flour) as less creative (M = 5.22, 

SD = 1.07 vs. M = 6.00, SD = .83), F(1,60) = 10.22, p = .002, η2 = .15, and less clever (M = 

5.56, SD = 1.22 vs. M = 6.23, SD = 1.04),  F(1,60) = 5.41, p = .023, η2 = .08, when it was 

presented after similar ideas than when it was presented after dissimilar ideas. The 

effect on perceived originality was in the expected direction but not significant (M = 

5.13, SD = 1.31 vs. M = 5.67, SD = 1.18), F(1,60) = 2.90, p = .094, η2 = .05). Thus, people 

were less impressed by an idea that was generated in a persistent and systematic 

manner (i.e., exploring only one category in-depth) than by the same idea if it was 

generated in a more flexible and associative manner (i.e., exploring many different 

categories).  

 

Table 5.1.  

Creativity judgments in all experiments 
 

 
 

Flexible process 
 

Systematic process 

    M SD   M SD 

Experiment 1 
     

 
Creative 6.07 1.04 

 
5.35 1.29 

 
Original 6.11 0.80 

 
5.12 1.61 

 
Meaningful 3.56 1.50 

 
2.46 1.21 

Experiment 2 
     

 
Creative 6.00 0.83 

 
5.22 1.07 

 
Original 5.67 1.18 

 
5.13 1.31 

 
Clever 6.23 1.04 

 
5.56 1.22 

Experiment 3 
     

 
Creative 4.42 1.47 

 
3.35 1.65 

 
Original 3.92 1.47 

 
3.04 1.56 

  Clever 5.65 1.23   4.81 1.70 
 

Experiment 5.3 

The results of Experiment 5.2 revealed that people evaluated ideas as less 

creative when they were preceded by ideas that shared characteristics with the idea 

that was being evaluated. These results, however, may be criticized because original 

ideas must be different from existing ideas. Furthermore, participants may have known 

the story about the wolf and the seven goats by the Grimm brothers and have 
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recognized the original story (as reflected in the flexible-condition) which may have 

influenced the results. Finally, the creativity of the preceding ideas may have differed in 

both conditions and it would be desirable to keep creativity level constant across 

conditions. Please note, however, that possible differences in creativity of preceding 

ideas should be irrelevant to evaluations of the target idea, which was the same across 

conditions. To Address these potential limitations, Experiment 5.3 used an alternative 

method in which participants evaluated ideas that were generated by other 

participants during an individual brainstorm task that were equally creative across 

conditions. 

Fifty-seven students (39 female, Mage = 19.91, SD = 2.25) participated in the 

experiment for course credits. Five participants that were non-native Dutch speakers 

were excluded from the analyses. The participants were asked to evaluate an idea that 

was generated by another participant during an individual brainstorm session in which 

ideas to protect the environment were typed into a computer for eight minutes (Roskes 

et al., 2012a, Experiment 1). Before the target idea that was to be judged appeared on 

the screen, the five preceding ideas were presented one by one. The ideas either 

reflected a flexible way of thinking (i.e., ideas in many different categories–aimed at 

achieving many different types of environmental goals), or a structured way of thinking 

(i.e., many ideas within few categories–aimed at achieving only a few different 

environmental goals). The preceding ideas in the flexible condition were: Turn off the 

car engine when standing still to reduce air pollution, wash laundry on a lower 

temperature to save energy, recycle glass to reduce waste, two-sided printing to protect 

forests, and live close to work to reduce the use of natural resources. The preceding 

ideas in the structured condition were: Introduce a maximum daily amount of energy 

that people may use to save energy, improve housing insulation to save energy, remove 

street lights at night to save energy, introduce standing places in airplanes to reduce air 

pollution, use motion-sensors for light and heating to save energy. The preceding ideas 

were selected to be equally creative across the conditions, each idea was matched with 

an equally original idea in the other condition (as indicated by the originality scores in 

Roskes et al., 2012a, Experiment 1; that is the proportion of people in the complete 

sample that came up with the given idea).  

The final target idea that was to be judged in both conditions was: turn off the TV 

instead of using standby to save energy. Participants evaluated (1 = not at all, 7 = very 

much) the same target idea as less creative (M = 3.35, SD = 1.65 vs. M = 4.42, SD = 1.47), 

F(1,50) = 6.17, p = .016, η2 = .11, less original (M = 3.04, SD = 1.56 vs. M = 3.92, SD = 

1.47), F(1,50) = 4.43, p = .040, η2 = .08, and less clever (M = 4.81, SD = 1.70 vs. M = 5.65, 
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SD = 1.23), F(1,50) = 4.23, p = .045, η2 = .08, when the idea followed from a relatively 

systematic sequence than when it followed from a relatively flexible sequence. 

Discussion 

Artists, such as writers and painters, sometimes cultivate mysteries surrounding 

the creation process, stressing that their creative breakthroughs were the result of 

divine inspiration and flashes of insight. Indeed, our findings suggest that this 

mystification may help them to achieve public praise. We showed that when evaluating 

creativity, people tend to take into account not only the outcomes, but also the 

processes that led to the outcomes. Understanding, in retrospect, the thought process 

leading to a novel product leads to lower creativity judgments than situations in which 

the thought process leading to a novel product is difficult to follow. Products that 

appeared to be the result of a persistent and systematic process were consistently 

evaluated as less creative than the exact same product or idea if it appeared to be the 

result of a more flexible, divergent, and associative process. 

An intriguing implication of this effect is that managers in need of creative 

solutions from their employees, teachers evaluating the creativity of their pupils’ 

writings, and policy makers deciding how to distribute financial resources among 

scientists and entrepreneurs, may be better able to evaluate the creative merits of these 

outputs without knowledge of the process through which they came about. Knowledge 

of the process leading up to an output may cause uncreative outputs to be over 

evaluated when they stem from a flexible and associative process that is difficult to 

follow, because an inability to understand how a process resulted in a specific outcome 

may cause a reversed hindsight bias and lead people to think that they never would 

have seen that coming (Mazursky & Ofir, 1990; Müller & Stahlberg, 2007; Pezzo, 2003). 

Additionally, highly creative outputs may go unnoticed when they are the result of a 

systematic process that in hindsight is easy to follow and thus seems predictable and 

unoriginal. These judges of creativity may overlook a brilliant idea or product because 

it was generated in systematic, organized, and structured way, and thus seem to do 

nothing more than “build on earlier work.”  

A second implication relates to the conceptualization of creativity. Creativity can 

be conceptualized as a process (i.e., creative vs. non-creative thinking) or as outputs 

such as products or ideas that can be evaluated on creativity (Goldenberg et al., 1999). 

In the scientific study of creativity, conceptualizing creativity as outputs may be more 

useful than conceptualizing creativity as a process, as it is hard (if at all possible) to 
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assess the creativity of a process without looking at the result (see Goldenberg et al., 

1999; Csikszentmihalyi, 1996). Separating creative vs. non-creative outputs from 

creative vs. non-creative thinking enables a true test of the possibility that creative 

products and ideas must be originating from a radically different process than non-

creative ideas because the result is so different and unique. 

Our work has a third implication by contributing to the discussion of how 

creativity should be evaluated. Creativity judgments are largely subjective, and 

consensual assessment by judges is a common and widely accepted method of 

assessing creativity (Baer, Kaufman, & Gentile, 2004; Dollinger, Urban, & James, 2004; 

Hennessey & Amabile, 1999). Subjective judgments of creativity determine which 

business start-ups receive financial support, which movies win the Academy Award, 

which restaurants receive Michelin stars, and which research is funded. Similarly, in 

many scientific studies on creativity, expert or lay judges assess the creativity of  

outputs such as ideas generated in brainstorm sessions (Bechtoldt, Choi, & Nijstad, 

2012), drawings (Eisenberger & Selbst, 1994), collages (Amabile, 1982), stories 

(Amabile, Hennessey, & Grossman, 1986), or music pieces (De Dreu et al., 2012). 

Following the definition of creativity as outputs that are both original and appropriate, 

subjective judgments of creativity of ideas are indeed positively influenced by both the 

originality and appropriateness of those ideas (Runco & Charles, 1993). Recent work, 

however, shows that these subjective judgments are influenced by characteristics of the 

judges, such as individuals differences in openness to experience (Silvia, 2008), level of 

expertise (Kaufman & Baer, 2012), and the judges’ creative ability (Caroff & Besançon, 

2008).  

Our current findings suggest that also contextual factors, such as knowledge of 

the process through which outcomes were generated can influence creativity 

judgments. Unfortunately, it is hard to reduce hindsight bias (for a meta analysis see 

Guilbault, Bryant, Brockway, & Posavac, 2004). For example, making people aware of 

this bias, does not decrease hindsight bias. We suggest that in order to achieve more 

reliable judgments, objective indicators of creativity could be used, such as objective 

originality or infrequency of ideas. When objective measures are not feasible or 

desirable, the process through which outputs were produced can be made invisible. For 

example, when judging ideas that generated during a brainstorm session, the ideas 

could be shuffled before there are judged as to conceal the order in which they were 

generated. 
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Finally, our work has a fourth implication by contributing to understanding why 

people are only modestly able to identify their own most creative ideas (Faure, 2004; 

Rietzschel, Nijstad, & Stroebe, 2010). When people have worked systematically toward 

a certain outcome, they may not recognize the creativity of this outcome due to 

knowing the process that step by step led up to this outcome. In contrast, people may 

overestimate the creativity of ideas that suddenly occurred to them.  

Studies on the hindsight bias showed that people perceived general-knowledge 

questions as easier after they learn the answers, but obviously the questions 

themselves did not become easier for people who were not provided with the answers. 

Learning about both a series of events, and the result of these events, makes the result 

seem more predictable and less surprising, especially when the result seems to be a 

logical consequence of the preceding events. People fail to recognize that they only 

understood the outcome in hindsight. The after-the-fact acquired outcome information 

is automatically integrated with one’s knowledge of the events preceding the outcome 

(Fischhoff, 1975; Hawkins & Hastie, 1990). Here we found evidence that creativity 

judgments are influenced by hindsight bias in a similar way. When people can easily 

follow the process leading up to a certain outcome, because it is systematic, they feel 

that this outcome was relatively predictable and unoriginal. When people cannot easily 

follow the process leading up to a certain outcome, because it is relatively unsystematic, 

they feel that this outcome was more surprising and original. 

  

 

 

 


