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Evaluating individual creativity is an important challenge in creativity research. We developed a training
module for non-expert judges in which participants learned the definitions of components of creativity
and received expert feedback in an interactive creativity judgment exercise. We aimed to test whether
and how the training module would increase the reliability and validity of non-expert ratings. Study 1 (N = 79)
showed that the training had a positive effect on the test–retest reliability and validity of creativity ratings.
Study 2 (N = 126) replicated the results on test–retest reliability and validity but with low absolute values, indi-
cating that trainedparticipants cannot substitute experts. In addition, Study 2 showed that the effect of the training
module on the validity of creativity ratings was mediated by increased validity of ratings of novelty and elabora-
tion. The results are discussed in terms of theoretical and practical relevance.

© 2014 Elsevier Inc. All rights reserved.
1. Introduction

Despite a growing interest in creativity research, the field is often
challenged because of the difficulty in finding reliable and valid
methods to assess individual creativity. In the literature various
measures of individual creativity, including divergent thinking
tests, attitude inventories, ratings by peers, and judgments of prod-
ucts, are described (Lubart, 1994). One of the most used techniques
to evaluate individual creativity is the Consensual Assessment Tech-
nique (Amabile, 1982, 1996; Hennessey, 1994; Kaufman, Baer, &
Cole, 2009; Kaufman, Baer, Cole, & Sexton, 2008; Kaufman, Gentile,
& Baer, 2005; Runco, 1989). This technique consists of assessing an
individual's level of creativity by assessing the creativity level of cer-
tain products made by this individual. The technique is based on giv-
ing minimal information about creativity to a group of judges who
have to rate the creativity of a set products relative to other products
in the sample (Amabile, 1996; Dollinger & Shafran, 2005). Because
creativity is a relative construct it is commonly expected that judges
should be familiar with the domain, i.e. experts or, at least, gifted
novices (Amabile, 1996; Dollinger & Shafran, 2005; Kaufman et al.,
2009). Several studies show that experts have a good interrater
agreement (Kaufman et al., 2009; Kaufman et al., 2008; Kaufman,
Baer, Cropley, Reiter-Palmon, & Sinnett, 2013; Kaufman et al.,
2005). A potential difficulty, however, in using this technique is find-
ing and asking experts to evaluate sometimes hundreds of products;
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this may pose a real challenge to creativity researchers (Cropley &
Kaufman, 2012). The aim of the present paper is twofold. From a
practical viewpoint we aim to investigate whether it is possible to
teach novices how to evaluate the creativity of products made by in-
dividuals. From a more conceptual/theoretical viewpoint a parallel
aim that we have is to shed more light on the underlying processes
of learning to judge creativity. By doing this we aim to understand
how exactly people arrive at creativity judgments.

1.1. Previous research

Recently, Dollinger and Shafran (2005) suggested that non-
expert judges could becomemore familiar with a domain of products
by exposing them their prototypes. They conducted an experiment
in which they compared expert judges' creativity ratings of drawings
(made by university students) with trained non-expert judges' rat-
ings of the same drawings. The training module consisted of present-
ing 16 representative drawings to non-expert judges before they had
to evaluate the target drawings. Their results showed that trained
judges' and expert judges' ratings loaded on a single principal com-
ponent; thus expert and trained non-expert judges' mean creativity
ratings were highly correlated. They concluded that showing non-
expert judges representative drawings previous to the actual crea-
tivity judgment can make their creativity ratings more similar to ex-
pert judges' creativity ratings. However, because this study had no
control group, it is difficult to assess causality and the extent to
which their training module increased the validity of non-expert
judges' creativity ratings compared to a baseline. Considering the
number of participants in their study – 5 expert judges and 5 non-
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1 We decided to limit the number of dimensions to be evaluated by the participants to
make the judgment process not too complex. Since the products to be evaluatedwere chil-
dren's drawings, we dropped judgments of resolution/usefulness from the ratings.
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expert judges – it is even more critical to have a baseline to which
they could have compared the trained group. Dollinger and Shafran
(2005) suggested that further research should be conducted to gen-
eralize their results regarding the possibility to enhance the exper-
tise of non-expert judges with a training module.

According to most creativity researchers (Besemer & O'Quin,
1999; Caroff & Besancon, 2008; Runco & Charles, 1993; Storme &
Lubart, 2012) creativity ratings of a product typically involve rating
subcomponents of creativity, such as novelty, resolution and elabo-
ration. These subcomponents are used in various scales such as
the Creative Product Semantic Scale (CPSS; Besemer & O'Quin,
1999; White & Smith, 2001; White, Shen, & Smith, 2002; O'Quin &
Besemer, 2006) and the Creative Solution Diagnosis Scale (CSDS;
Cropley & Kaufman, 2012), to judge creative ideas, products or de-
signs. A study conducted by Cropley and Kaufman (2012) suggests
that novices can be reliable judges when they are provided with
precise criteria to assess creativity. The study aimed to develop the
Creative Solution Diagnosis Scale, based on four subcomponents of
creativity (relevance, novelty, elegance and genesis). The results
showed that novices had a high level of interrater agreement
(Cronbach's α ranging between .87 and .98) when rating the same
products. Note that in this study the researchers did not assess the
validity of the novices' creativity ratings by comparing their ratings
with ratings of experts, but nonetheless the study shows that relevance,
novelty, elegance and genesis are meaningfully related to each other. It
appeared that these four components of creativity loaded on a single
factor which the authors called ‘functional creativity’.

In sum, previous research suggests that novices may learn to judge
creativity as long as they have knowledge of the existing products in
the domain to be rated (Dollinger & Shafran, 2005) and knowledge of
the subcomponents of creativity (Cropley & Kaufman, 2012). Yet to
our knowledge there are no existing studies that directly investigated
the role of these subcomponents when novices are taught to judge
creativity. In the present paper, we report on two studies in which we
implement a new training module that we compare to a control group
of individuals who are not trained. To give our trainees an analytical
understanding of what creativity is, we provide them with a precise
definition of creativity involving the subcomponents of creativity. This
allows us to investigate the underlying mechanisms involved in the
learning of rating creativity. In addition, our trainees are not only pas-
sively exposed to representative prototypes of the products to be
judged, as in Dollinger and Shafran's (2005) study; but they also receive
expert feedback in an interactive creativity judgment exercise.

Our aim was twofold. First, we investigated whether our training
module, compared to a control module, would increase the reliabil-
ity and validity of creativity judgments. Second, to show the under-
lying mechanism of learning to judge creativity, we investigated
whether the effect of the training could be (partially) explained by
the extent that trainees made correct use of the subcomponents of
creativity.

1.2. Principles of the training module

In this section we describe the basic principles behind our training
module. Wewill elaborate further on the procedural details of the train-
ingmodule in theMethod section. In order to study the effect of training
non-expert judges, we developed a specific training module based on
children's drawings. The training module consists of two stages. The
first stage consists in providing participantswith a definition of creativity
based on explaining to them that products (in this case drawings) differ
in creativity because they differ in elaboration, novelty and resolution.
More specifically, they are explained that they should take these three
subcomponents into account when deciding on the creativity level of a
given drawing. In this first stage trainees are also shown prototypical
drawings to familiarize them with different levels of creativity. Thus,
the first stage aims to give participants an analytical understanding of
creativity and familiarize them with representative drawings of varying
levels of creativity.

In the second and last stage participants get an opportunity to exer-
cise judging creativity levels of a new set of drawings. First, they are
asked to rate the creativity level of a set of drawings. Then they receive
feedback on how well they did. Compared with the first stage, the sec-
ond stage is a more interactive feedback stage in which participants
learn to rate creativity.

To sum up, the training consisted of first presenting participants
with a precise definition of creativity, then showing participants proto-
typical drawings, and finally providing participants with feedback on
the accuracy of their creativity judgments in a creativity rating exercise.
We expected that the training, compared to a control condition, would
improve the reliability and validity of creativity judgments in a final set
of drawings, and that this would be mediated by improvements in the
validity of judgments of the subcomponents of creativity.

1.3. Overview of the studies

This article reports on the results of two studieswhich aimed at test-
ing the effectiveness of a training module for judging creativity,
intended for non-expert individuals, and to investigate learningmecha-
nisms of creativity judgments. Our first study aimed at investigating
whether it is possible to learn to judge creativity, and the size of the
effectiveness of our trainingmodule.We hypothesized that trained par-
ticipants would producemore reliable and more valid creativity ratings
than non-trained participants. To this end, we assessedwhether trained
participants agreed more with each other (i.e. had higher interrater re-
liability) than non-trained participants. We also assessed whether
trained participants weremore stable over time (i.e. had higher tempo-
ral stability) in their creativity judgments than non-trained participants.
Finally, we assessed whether the ratings of trained participants, com-
pared to the ratings of non-trained participants, were more reliable
andmore in agreementwith the ratings of expert judges (i.e. had higher
validity).

The second study aimed at investigating the underlying psycho-
logical mechanisms of learning to judge creativity. Because the train-
ing module provided our participants with a precise definition of
creativity based on novelty, elaboration and resolution, we expected
that the training module would also improve the trained partici-
pants' validity of novelty and elaboration judgments. More specifi-
cally, we expected that the more valid the judgments of novelty
and elaboration are (i.e. the more in agreement with expert judges'
evaluations of novelty and elaboration), the more valid the judg-
ments of creativity would be as well. In other words, we hypothe-
sized that increased validity of novelty and elaboration judgments
would mediate the relationship between the training module and
the validity of creativity judgments.1

2. Study 1: global effect of the training on reliability and validity

Participantswere randomly assigned to a training or controlmodule.
The control module was comparable to the training module to the
extent that participants were exposed to the same drawings as in the
training module, but participants received no definition of creativity
and no feedback on their accuracy in the exercise session. Including
this condition to our study design allowed us to rule out alternative
explanations for the effect of the training, and assess the extent to
which the training had an effect compared to a baseline of non-trained
participants.
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After the training (or the control) module, participants had to rate
the creativity of a set of children's drawings. We hypothesized that,

1) the training module, compared to the control module, would in-
crease inter-individual reliability – i.e. the interrater agreement
– of the creativity ratings,

2) the training module, compared to the control module, would in-
crease the intra-individual reliability – the temporal stability –

of the creativity ratings,
3) the trainingmodule, compared to the controlmodule,would increase

the validity – i.e. the agreement with expert ratings – of creativity
ratings.

2.1. Method

2.1.1. Participants
All participants were 2nd year college students (66 females, 13

males) participating for course credit points. Themean age of the partic-
ipants was 20.50 (SD= 3.21). Students in psychology were chosen be-
cause they are one of the targets of this training module; i.e. if the
training is effective, they could be hired and trained in order to evaluate
the creativity level of products. Participants first received the training
(N=39) or the control module (N=40), and thenwere asked to eval-
uate the creativity level of twenty new drawings.

2.1.2. Materials
For the training we used children's drawings. These drawings were

made on a computer version of EPoC (Evaluation of the Potential of Cre-
ativity; Lubart, Besançon, & Barbot, 2011) during a graphic integrative
thinking task. Originally, this task was designed to assess the creativity
level of children aged from 6 to 12 years old. Children had to produce
original and elaborate drawings with a specific constraint which
consisted in the inclusion of four abstract shapes. Based on previous
data collection (Lubart et al., 2011), we selected 28 drawings to be
used in the trainingmodule, and used the same 28 drawings in the con-
trol module as well. These drawings were previously indicated by ex-
pert judges to be representative of differing levels of children's
creativity (Lubart et al., 2011).

2.1.2.1. The training module. The trainingmodule consisted of two stages.
In the first stage, the familiarization stage, participants were explained
that the creativity level of a drawing is characterized by its degrees of
novelty, resolution and elaboration. Participants were providedwith def-
initions of novelty, resolution and elaboration based on the items of the
CPSS (Besemer & O'Quin, 1999). Specifically, they were explained that a
drawing is novel when it is original, surprising and germinal; has high
resolution when it is valuable, logical and useful; and elaborate when it
is organic, elegant, complex, understandable and well-crafted. Then par-
ticipants were shown fourteen drawings all at once and were explained
that these drawings are representative examples of different creativity
levels. Knowing the definition of creativity, participants were asked to
watch the drawings to get an idea of the range of creativity among the
drawings. All the drawings were presented on the same screen, ranked
from the least creative drawing to the most creative one. For each draw-
ing, participants could see how they had been previously graded by ex-
perts, on a scale between 1 (not creative at all) and 7 (very creative).
Participants could watch the drawings as long as they wanted to. In the
second stage, the exercise stage, participants had to take a test with four-
teen new drawings. Participants were instructed to evaluate those new
drawings' creativity level considering their novelty, resolution and elabo-
ration. All the drawings were presented on the same screen to allow for
comparison, and participants rated each drawings' creativity level on a
Likert scale ranging from 1 ‘not creative at all’ to 7 ‘very creative’. After
participants completed rating of all the drawings, the creativity ratings
given by EPoC's experts appeared alongside each drawing. Participants
could thus see the actual creativity level of each drawing.
2.1.2.2. The control module. The control module also consisted of two
stages. In the first stage, participants saw exactly the same fourteen
drawings as in the first stage of the training condition, but received dif-
ferent instructions. The drawings were presented as examples of the
material they would have to rate during the study and no mention of
creativity was made at this stage. Importantly, in contrast with partici-
pants in the training module, participants in the control module also
did not receive a definition of what constitutes creativity: They were
just passively exposed to the same fourteen drawings used in the famil-
iarization stage of the training condition. Then in the second stage, par-
ticipants were exposed to the same set of fourteen drawings that were
used in the exercise stage of the training condition. The difference
with the training condition was that instead of rating the creativity
level of the drawings, participantswere now instructed to find the num-
ber of differences between a given drawing and a slightly modified ver-
sion of it. The modified version of the drawing consisted of the same
drawing with added shapes by the experimenters. Participants had to
indicate the number of differences and received the real number of dif-
ferences as feedback. All the drawings were presented on the same
screen: participants could see for each drawing their own estimation
of the number of differences (ranging between 1 and 7) and the real
number of differences (ranging between 1 and 7).

In sum, the control module was similar to the training module on
two aspects: 1) Participants saw the same twenty-eight drawings; and
2) Participants were involved in an exercise task with feedback. The
main difference was that in the control module, participants received
no definition of creativity, and the exercise that they did was not
intended to teach them to rate creativity. Because in both conditions
participants saw the same drawings we could rule out the effect of
mere exposure to the drawings on the actual creativity ratings. With
these two conditions, we could test the effect of providing precise defi-
nitions of creativity and giving expert feedback on the reliability and the
validity of creativity ratings.

2.1.3. Procedure
The whole procedure was computerized. The total duration of both

modules was between 20 and 30 min. Upon arrival at the lab partici-
pants were randomly assigned to the training or the control module.
Participants were explained that the experiment was about drawings
made by children. No reference to creativity was made. Participants
were either alone or with another participant in the cubicle, back to
back, so they could not seewhat the other participantwas doing. The in-
structions were computerized and participants had to remain silent.

2.1.3.1. Assessing participants' creativity judgments. After the training
(or control module) the computer program automatically switched to
the measurement of the dependent variables. To this end, all partici-
pants had to rate the creativity level of twenty new drawings (also se-
lected from the EPoC). Participants from the training condition were
instructed to evaluate the twenty drawings in relation to one another
using what they learned before during their training. More specifically,
they assessed each drawing's creativity on a Likert scale ranging from 1
‘not at all creative’ to 7 ‘very creative’. Participants from the control con-
dition were also asked to evaluate the creativity level of the twenty
drawings on the same 7-point Likert scale. In both conditions, all the
drawings were presented in random order on the same screen to
allow for comparison. Finally, to be able tomeasure the temporal stabil-
ity of the creativity ratings all participants had to come back four weeks
later to rate the creativity of the same drawings again. Participants were
directly asked to rate the same twenty drawings, without being trained
again.

2.1.3.2. Expert judges. Experts were six art teachers (four women and
two men) at the elementary school level. Their average age was
45.33 years old (SD= 10.05). All experts hadmore than ten years of ex-
perience working with children. They all studied arts and had at least



2 We conducted this analysis on the data from the secondmeasurement (4 weeks later)
aswell, in order to investigate the long-termeffect of the trainingmodule on the validity of
creativity ratings. Four weeks later, trained judges still agreed significantly more with ex-
perts, than non-trained judges did, t(77) = 5.17; p b .001.
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participated in one art exhibition themselves. Our expert judges did not
take part in our training module. They were asked to rate the creativity
of the same twenty drawings in relation to one another on a Likert scale
ranging from 1 ‘not at all creative’ to 7 ‘very creative’. All the drawings
were shown on the same screen in random order.

2.2. Results

2.2.1. Interindividual reliability of creativity judgments: interrater agreement
We calculated Cronbach's α of the ratings across the twenty

drawings, separately for the trained and non-trained judges, and
for the expert judges' creativity ratings. Because Cronbach'sα is sen-
sitive to the number of judges (Kaufman et al., 2009; Kaufman et al.,
2013), and because the number of expert judges was nearly six times
smaller than the number of the trained and non-trained judges, we
used a re-sampling technique when computing Cronbach's α for
our novice judges (Kaufman et al., 2013). Indeed, interrater reliabil-
ity increases systematically with increasing numbers of judges
(Schmitt, 1996). This jeopardizes the comparison of groups with
different sample sizes. To deal with this problem, Kaufman et al.
(2013) suggested to calculate Cronbach's α of the bigger group
(in the case our group of novice judges) by randomly re-sampling
smaller sets of judges from the original sample that are equal to the
number of judges in the smaller group (in this case our expert
raters). We repeated the re-sampling procedure 10,000 times, and
computed Bootstrapped Confidence Intervals (BCI).

The results of this analysis showed that non-trained (α = 0.78;
95% BCI = [0.57; 0.90]) and trained judges (α = 0.91; 95% BCI =
[0.87; 0.95]) did not differ significantly from each other regarding
their interrater agreement. Interestingly, both our novice groups
also did not differ from our experts (α = 0.89; 95% BCI = [0.81;
0.94]), whose level of interrater agreement was nevertheless compa-
rable with reports in previous research on expert judges (Kaufman
et al., 2009). In sum, the results suggest that there is neither a signif-
icant difference between trained and non-trained novice judges, nor
between novices and expert judges regarding the level of interrater
agreement.

2.2.2. Intraindividual reliability of creativity judgments: temporal stability
Temporal stability of creativity judgments was computed by correlat-

ing for each participant the ratings at the first measurement with the
ratings at the second measurement. Because distributions of correlation
coefficients are not symmetrical, we normalized the correlation coeffi-
cients using Fisher's transformation (Fisher, 1921),which transforms cor-
relation coefficients into Z-values. An independent samples T-test
revealed that trained participants had significantly higher transformed
correlations (M = 1.09; SD = 0.35) than non-trained participants (M
= 0.70; SD = 0.31), t(77) = 5.29; p b .001; Cohen's d = 1.18. This
means that trained participants had significantly higher correlations be-
tween the first and secondmeasurements, than non-trained participants
In other words, their creativity judgments proved to be more stable over
time.

2.2.3. Validity of creativity ratings: agreement with experts
Before proceeding with our analyses, for each drawing, we com-

puted the average experts' rating. Next, we computed for each par-
ticipant the correlation between their own ratings of each drawing
and the average expert rating of the same drawings. Analyses were
again conducted with transformed correlation coefficients using
Fisher's transformation. An independent samples T-test revealed
that trained participants' ratings were significantly more valid,
than non-trained participants' ratings, t(65.86) = 4.58; p b .001;
Cohen's d = 1.04. This means that trained participants rated the
twenty drawings significantly more like experts, with average trans-
formed correlations of .75 (SD = .19), compared with non-trained
participants, who had an average transformed correlation of .49
(SD = .30).2

2.3. Discussion

As expected, the results revealed that the training module signifi-
cantly increased the average agreementwith expert ratings, and thereby
the validity of our trained participants' creativity judgment. Regarding
the reliability of our novices' creativity judgments, the training module
(compared to the control module) significantly improved the stability
of creativity judgments among our novice judges. Yet, the interrater
agreement among trained novices did not prove to be higher than the
interrated agreement among non-trained novices. Thus, whereas our
training significantly increased the validity and intraindividual reliabili-
ty of our trained novices' creativity ratings, interindividual reliability did
not appear to be affected by the training. Our novices even had levels of
interrater agreement similar to our expert judges. The latterfinding sug-
gests that our novices were from a homogeneous population; indeed
they were all students of psychology, with approximately the same
age and education, and most were female. We come back to this in the
General discussion section.

However, from a theoretical and conceptual perspective, the results
of this study show that rating creativity can indeed be learned. There-
fore, to better understand how the training module taught our novices
to rate creativity, in the next study we investigate the underlying psy-
chological mechanisms involved in learning to rate creativity. Such an
understanding of the mechanisms underlying the learning of creativity
judgments could not only suggest options to improve future training
modules, but also shed light on the nature of creativity judgments,
which is of high theoretical and conceptual relevance (Caroff &
Besancon, 2008).

3. Study 2: explaining the effect of the training

To further understand how the training module increased the valid-
ity of creativity ratings, we conducted a second study. Recall that the
trainingmodule provides definitions of novelty, resolution and elabora-
tion (the subcomponents of creativity). However, in the previous study
we did not assess the novices' ratings of novelty, resolution and elabora-
tion, because we first wanted to establish that the training directly af-
fects the reliability and validity of creativity judgments. Now that we
have established this, in the current study we also assess judgments of
these subcomponents of creativity, prior to actually assessing judgments
of creativity. Because creativity judgments depend partly on the judg-
ment of these subcomponents (Caroff & Besancon, 2008; Runco &
Charles, 1993; Storme & Lubart, 2012), we expect that the more accu-
rate (i.e. more valid in terms of agreement with expert judges' ratings)
those judgments are, the more accurate general creativity judgments
should be as well. More specifically, we hypothesized that the positive
effect of the training module on the validity of creativity ratings,
would be mediated by the increase in validity of the subcomponents
of creativity ratings due to the training.

3.1. Method

3.1.1. Participants
All participants were 2nd year college students (115 females, 11

males) participating for course credit points. The mean age of the re-
spondents was 21.33 (SD= 4.99). Participants first received the train-
ing (N = 63) or the control module (N = 63), and then were asked to



4 Interrater agreement for ratings on novelty and elaborationwas comparable to those ob-
tained on creativity ratings. Experts showed satisfactory interrater agreement on both ratings
(novelty:α= 0.92; 95%CI= [0.87; 0.96], elaboration:α= 0.93; 95%CI= [0.89; 0.97]), and
trained novices did not differ significantly (novelty: α= 0.89; 95% BCI = [0.84; 0.93], elab-
oration: α = 0.92; 95% BCI = [0.88; 0.95]) from non-trained novices (novelty: α = 0.88;
95% BCI = [0.71; 0.93], elaboration: α= 0.91; 95% BCI = [0.86; 0.95]), nor from experts.

5 Trained participants, compared to non-trained participants, were also more stable
over time regarding elaboration ratings, t(124)= 3.88; p b .001. The difference in novelty
ratings between trained and non-trained participants did not reach significance, although
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evaluate the novelty, the elaboration and the creativity level of thirty-
one new drawings.

3.1.2. Materials
The training module and the control module were identical to the

first study. We used the same 20 drawings as in the first study to mea-
sure the dependent and mediator variables, and added 11 other draw-
ings to increase the generalizability of our results. The whole
procedure was mostly similar to the procedure of the first study except
for some aspects that we detail in the present section.

3.1.3. Procedure
The total duration of both conditions was between 30 and 45 min.

Each participant was randomly assigned to the training condition or to
the control condition. After receiving the training module (or the con-
trol module), participants rated the 31 drawings they had never seen
before on three dimensions: novelty, elaboration and creativity.3 Partic-
ipants gave the three ratings separately on three consecutive screens.
Thus, participants first rated each drawing's novelty and elaboration
(the order of which was counterbalanced across participants), and
then rated each drawings' creativity, relative to the other drawings on
7-point Likert scales ranging from 1 ‘not at all (novel, elaborate or crea-
tive)’ to 7 ‘very (novel, elaborate or creative)’. We chose to measure the
subcomponents of creativity prior to measuring creativity judgments,
because we assume that creativity judgments are the result of novelty
and elaboration judgments. As in Study 1, all the drawings were
presented in random order on the computer screen. After rating each
drawing's novelty (or elaboration) participants pressed ‘Validate’, and
the program switched to the next screen. On the second screen the
same drawings were again presented, but in another randomized
order as on the previous screen. Participants now rated each drawing's
elaboration (or novelty) level. On the third and final screen (again with
the drawings in a new randomized order), participants rated the crea-
tivity level of each drawing. In both conditions, and for each dimension
under evaluation, participants were specifically instructed to rate the
drawings in relation to one another. Participants from the training con-
dition were explicitly instructed to use what they had previously
learned during the trainingmodule regarding the definition of creativity
and its subcomponents. Participants in the control condition were not
asked to do this. Finally, similar to the previous study, we again mea-
sured the temporal stability of the creativity ratings; all participants
had to come back seven weeks later to rate the novelty, elaboration
and creativity of the same 31 drawings again. Participants were directly
asked to rate the drawings, without being trained again.

3.1.3.1. Experts. The experts were the same as in the first study, and they
rated the same drawings as the participants. The drawings were again
presented on the same screen and in random order. Similar to the nov-
ices, experts were instructed to rate the elaboration, novelty and crea-
tivity of each drawing in relation to one another (also on three
consecutive screens) of the same 31 drawings (the order of which was
counterbalanced between experts). Experts always rated the creativity
level of the drawings first to enable comparability of the results with
the results in the previous study.

3.2. Results

3.2.1. Interindividual reliability of creativity judgments: interrater agreement
Weused the same re-sampling procedure as in Study 1. The results of

this analysis showed that non-trained judges (α = 0.91; 95% BCI =
[0.84; 0.95]) did not differ from trained ones (α = 0.93; 95% BCI =
[0.90; 0.95]), and together they did not differ from experts either
(α = 0.89; 95% BCI = [0.81; 0.94]). The current study suggests
3 Again we did not take into account resolution in order to limit the number of dimen-
sions under investigation.
that the training module had no observable effect on the level of
interrater agreement.4
3.2.2. Intraindividual reliability of creativity judgments: temporal stability
An independent samples T-test with the transformed correla-

tion coefficients as the dependent variable revealed that trained
novices had a significantly higher transformed correlation between
the first and second measurements (M = 0.15; SD = 0.11), and
thus were significantly more stable over time, than non-trained
novices (M = 0.06; SD = 0.13), t(124) = 3.76; p b .001; Cohen's
d = 0.75.5
3.2.3. Validity of the creativity ratings
Results regarding validity were also replicated. As in Study 1, we

computed the correlation between each participant's rating and aver-
age experts' ratings of the same drawings, and coefficients were nor-
malized. An independent samples T-test revealed that trained
participants' ratings were significantly more valid, than non-trained
participants' ratings, t(124) = 5.77; p b .001; Cohen's d = 1.01. This
means that trained participants rated the 31 drawings significantly
more in agreementwith experts, with average transformed correlations
of .22 (SD= .11), compared with non-trained participants, who had an
average transformed correlation of .11 (SD= .11).6
3.2.4. The mediating role of novelty and elaboration ratings
Finally, we tested the two hypothesized mediators which could ex-

plain how the training module increased the validity of creativity rat-
ings. It was hypothesized that the training module exerted influence
on the validity of creativity ratings through increasing the validity of
novelty and elaboration ratings. To conduct this two-mediator analysis,
we followed the recommendations of Preacher and Hayes (2008).
When one has more than one mediator variable, it is preferable to use
a single integrative analysis than two simple mediation analyses. We
used Preacher and Hayes (2008) SPSS macro, in order to compute the
direct and indirect effects. Their method allows the computation of a
total indirect effect, along with indirect effects of each of the mediators
controlling for the other ones. In a multi-mediator model the total indi-
rect effect is the sum of the specific indirect effects of each suggested
mediator.

We entered themean correlation coefficients of creativity (i.e. valid-
ity of creativity ratings) as the dependent variable, the training module
(dummy coded: 1 = training module; 0 = control module) as the in-
dependent variable, and the mean correlation coefficients of novelty
and elaboration ratings (i.e. validity of novelty and elaboration ratings)
as themediators. Themean correlation coefficient of novelty and elabo-
ration ratings was computed the same way as the mean correlation co-
efficients of creativity ratings. For both novelty and elaboration, we
computed for each participant the correlation between their own rating
and the average expert rating. Correlation coefficients were then nor-
malized using Fisher's transformation.

For the mediation analysis we followed Preacher and Hayes’ (2008)
recommendation to use bootstrapping. For this bootstrap procedure, we
set the number of samples to 1000. The model and the estimates of the
the means were in the expected direction, t(124) = 1.37; p = .17.
6 Seven weeks later, the difference between trained and non-trained judges regarding

the validity of creativity judgments had disappeared, t(124) = 0.70; p = .48.



Table 1
Mediation of the training module on the validity of creativity ratings through the validity
of originality and elaboration ratings: Unstandardized estimates of the indirect effects are
estimated with Bootstrapping (N = 1000).

Effect Path Estimate SE p

Direct Training → Creativity .08 .02 b .01
Training → Novelty .05 .02 .03
Training → Elaboration .08 .02 b .01
Novelty → Creativity .20 .08 .01
Elaboration → Creativity .30 .10 b .01

Indirect Total .03 .01 b .01
Through novelty .01 .01 .03
Through elaboration .02 .01 b .01
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direct and indirect effects are reported in Fig. 1 and the detailed statis-
tics are reported in Table 1.

The analysis indicated that the training module significantly in-
creased the validity of novelty (B= .05; p b .05) and elaboration ratings
(B=.08; p b .01). The validity of creativitywas significantly increased by
the validity of novelty (B=.20; p b .05) and elaboration ratings (B=.30;
p b .01) aswell. Furthermore, this analysis revealed that the total indirect
effect was significantly different from zero (B= .03; p b .01), suggesting
that the effect of the training on the validity of creativitywasmediated by
novelty and elaboration. The separate indirect effects of novelty (B=.01;
p b .05) and elaboration ratings (B= .02; p b .01), showed that bothme-
diators contributed significantly to the total mediation effect. The medi-
ation was only partial because the direct effect of the training module
on the validity of creativity ratings is still significant when controlling
for the two mediators (B = .08; p b .01).

3.3. Discussion

Our second study replicated the results of Study 1 and provided
clues about the mechanism behind the learning process of judgments
of creativity. Like in Study 1, trained participants had significantly
more valid creativity ratings compared with non-trained participants,
and the effect size was comparable as the one found in Study 1. More-
over, the trainingmodule, compared to the control module again signif-
icantly increased the stability of creativity ratings over time among our
novices. Also similar to Study 1, the training module did not increase
significantly the level of interrater agreement, and the interrater agree-
ment of novices was again comparable with the interrater agreement
among expert judges. Note, that absolute levels of validity and temporal
stability were lower in Study 2 compared with Study 1.

The trainingmodule allowedus todemonstrate hownovices learn to
judge creativity. As expected, the trainingmodule increased the validity
of novelty and elaboration ratings, which in turn increased the validity
of creativity ratings. In conclusion, the positive effect of our training
module on the validity of creativity ratings is explained by its positive
influence on novelty and elaboration ratings.

4. General discussion

In the present paper, we investigated whether a training module,
compared to a controlmodule, would increase the validity and reliability
Fig. 1. Effect of the trainingmodule on the validity of creativity ratings through the validity
of originality and elaboration ratings. Note. *p b .05; **p b .01.
of creativity judgments of non-experts. We also studied the underlying
mechanism of learning to judge creativity, by investigating whether
the effect of the training could be explained by the extent that trainees
made correct use of the subcomponents of creativity judgments. These
two aims have respectively practical and theoretical relevance.

From a theoretical viewpoint, our studies revealed that it is possible
to teach novices how to rate creativity more like experts, as was appar-
ent from significantly higher validity scores among trained novices,
compared to non-trained novices. Moreover, the training also increased
the intraindividual reliability (i.e. temporal stability) of novices' creativ-
ity judgments. The first study not only showed that trained non-experts
could rate creativity significantly more like experts, but it also showed
that trained judges' ratings were more stable over time compared to
non-trained judges' ratings. The second study allowed us to go further
in understanding this effect. It appeared that the training module in-
creased the validity of novelty and elaboration ratings, which, in turn,
increased the validity of creativity ratings. Similar to Study 1, the train-
ingmodule again appeared to increase the temporal stability of the cre-
ativity judgments compared to the control module.

The above findings are relevant from a theoretical perspective, be-
cause they show us that rating creativity can be learned and how it
can be learned. Such an understanding of learning mechanisms is im-
portant when we want to understand the nature of creativity judg-
ments. In existing literature, people who are considered skilled in
rating creativity are either experts (Kaufman et al., 2009; Kaufman
et al., 2008; Kaufmanet al., 2013) or peoplewhoare creative themselves
(Caroff & Besancon, 2008). It is assumed that these individuals have a
better understanding of what composes creativity. The findings of the
present paper suggest that creativity judgments are composed of judg-
ments of novelty and elaboration, and that lay people can be taught
what creativity is by teaching them that they should pay attention to
these criteria when judging products for their creativity.

From a practical viewpoint however, the absolute value of agree-
ment between our trained novices with our experts might be consid-
ered too low to present the training module as an alternative to
expert ratings. This is especially the case considering the results of
Study 2 in which the average correlation between trained novices and
experts did not exceed .22. Yet in Study 1, the average correlation be-
tween trained novices and overall expert ratings was considerably
higher (.75). One could contend that this finding is related to the
order in which the different dimensions were rated. Experts rated crea-
tivity first, and then the other two dimensions, whereas this was the
other way around for the novices. This is because we consulted experts
once, after both studies had been conducted. We aimed at getting the
experts' initial intuitive judgment of creativity, and therefore asked
them to rate creativity first. Because of this, in Study 2, our novices pos-
sibly engaged in a different cognitive process than our experts. In other
words, if our experts had rated novelty and elaboration first, just like the
novices, the validity levels could have beenmore similar to the ones that
we found in Study 1. However, considering the fact that our novices in
Study 2 were less stable over time in their creativity judgments, com-
pared to our novices in Study 1, it seems that in Study 2 our novices
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somehow hadmore difficulty in rating creativity. Therefore, we deem it
more likely that the relatively more analytical cognitive investment in-
volved in rating novelty and elaboration (prior to rating creativity)went
at the cost of the relatively more intuitive process of judging creativity.

Note that the positive aspect of Study 2 is that it gives us insights in
the cognitive process of judging creativity – as novelty and elaboration
ratings significantly predicted creativity judgments – but the results
also suggest that when people judge creativity they should do so in an
intuitive manner. In this sense Study 2 is not an exact replica of Study
1, and one should interpret the differences regarding validity with cau-
tion. The lower validity scores in Study 2 could be either due to the fact
that it is not possible to turn novices into experts, or the order in which
we assessed our dependent variables.

In sum, although our training module proved to be effective (com-
pared to our control module), at this point we cannot conclude that
we can easily replace experts with trained novices. Nevertheless, con-
sidering the relatively short and inexpensive nature of our training
module, future endeavors could investigate different and possibly
more effective teaching strategies. Perhaps a longer training spread
over several sessions, could improve the effectiveness. The present
studies imply that one should take extra caution in deciding on the
exact dependent variables depending on the research aim. Especially
when the aim is practical in nature – i.e. to test whether a trainingmod-
ule works – we recommend to only assess creativity judgments as the
prime dependent variable, as these judgments might be especially un-
stable among novices and easily affected when other dimensions are
rated as well.

An unexpected finding was that our studies provided no evidence
that the training module increased interrater agreement among our
novices. Moreover, the absolute level of interrater agreement was very
high and comparable to the level of interrater agreement among our ex-
perts (N .90). Our novices were from a homogeneous population which
could explain the extent to which they agreed with each other. Thus it
seems that our training was not strong enough to increase an already
existing high level of consensus among our novices. Nonetheless, our
training did improve the stability of creativity judgmentswithin individ-
uals. Thus although the training did not improve inter-individual reli-
ability, it did improve intra-individual reliability.

Note that, whereas interrater agreement is very important for ex-
perts, because it is a check on their agreement in the specific domain
to be rated, for non-experts a high interrater agreement alone cannot
guarantee any validity of their creativity judgments. Therefore, a valid-
ity check with experts is especially crucial when focusing on novices,
because it is the only evidence that we can have to demonstrate that
novices actually learned to judge creativity like experts. As is evident
from their lower agreement with experts, our non-trained judges
seemed to agree on something else than the real creativity of the draw-
ings. Thus a high interrater agreement tells us that judges agree with
each other, but not on what they agree. Therefore, we believe that the
emphasis should be more on agreement with experts.

4.1. Strengths, limitations and future directions

A strength of our research lies in the use of an experimental design,
involving a comparable control condition. This allowed us to isolate the
effect of the trainingmodule from other variables. Furthermore, our re-
search did not only focus on interrater agreement but also focus on tem-
poral stability and validity. Previously, Storme and Lubart (2012)
showed in a correlational study that novelty, resolution and elaboration
judgments were predictors of creativity judgments. Our research adds
to their findings and is the first to use a learning paradigm in showing
that novelty and elaboration are part of the complex process of judging
creativity.

Although our studies provide interesting results, they have limita-
tions as well that could be addressed in further research. Future re-
search could use participants from a more heterogeneous population
(in age and gender), as this could increase the generalizability of find-
ings. It would be interesting to replicate the studies on other popula-
tions, especially older populations, which could respond differently to
the training module. The training could also be adapted for other prod-
ucts made by children, such as stories, or products designed by adults. A
stronger test of our ideawould be to use productswithwhich lay people
are less familiar with. One could contend that most people are familiar
with children's drawings and can therefore easily improve their creativ-
ity judgments with a short training. Training for example Western lay
people to judge the creativity of traditional indigenous masks from
Oceania might be much more difficult.

Finally, our studies did not take into account resolution as a predictor
of creativity judgments, which is also an important feature of creativity.
Providing that the training module gives a definition of resolution, it
could be hypothesized that resolution judgments also mediate the rela-
tionship between the training module and the validity of creativity
ratings.

As a conclusion, the results of the present paper show that in princi-
ple it is possible to teach lay people to judge creativitymore like experts,
at least in the area of children's drawings, and suggest ways to design a
training module based on the subcomponents of creativity judgments.
However, our results also call for more research to investigate the
boundary conditions and generalizability of this effect, and perhaps
more importantly whether it is possible to turn novices into experts
quicker than the time that we need to find experts.
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