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ABSTRACT

Research suggests that learning to perform magic tricks can promote both physical
and psychological wellbeing. The current study extended this work by examining the
impact of learning magic tricks on divergent thinking. A group of 10- to 11-year-old
children completed Guilford’s Alternate Uses Test both before and after participating
in either a magic-based, or art-based, activity. As predicted, compared to the
art-based activity, the magic-based activity resulted in a significantly greater increase
in both AUT Fluency and AUT Originality scores. Rosenberg’s Self-Esteem Scale and
Dweck’s Implicit Theories of Intelligence Scale for Children was also completed after
each activity, and participants’ self-esteem scores were higher after the art-based
activity than the magic-based activity. In an exploratory aspect of the study, the AUT
was re-administered to both groups three weeks later, and yielded no significant
differences. The practical and theoretical implications of these findings are discussed,
along with recommendations for future research.

Subjects Pediatrics, Psychiatry and Psychology, Science and Medical Education
Keywords Magic, Psychology, Creativity, Divergent thinking, Conjuring, Self-esteem, Children

INTRODUCTION

Research suggests that learning to perform magic tricks can result in a range of
psychological and physical benefits, including improved fine and gross motor movements,
enhanced social skills and raised self-esteem (for reviews, see Lam, Lam & Chawla, 2017,
Wiseman & Waltt, 2018; Bagienski & Kuhn, 2019). Similar magic-based interventions
can also have a positive impact within a pedagogical context, and have been used to
promote science education, increase curiosity and heighten critical thinking skills (for a
review, see Wiseman ¢» Watt, 2020). The current study builds on this work by examining
whether learning to perform magic tricks also enhances children’s divergent thinking.
Showing someone how to perform a magic trick involves two main stages. In the first
stage, the person sees a sequence of events in which their expectations about causation
are violated. For instance, a performer might show a box to be empty, wave a magic wand
and produce a bowling ball from the box. Magicians refer to this as the ‘effect.” In the
second stage, the performer revealed the secret to the illusion. For instance, the performer
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might explain how the box contained several cleverly placed mirrors that concealed the
bowling ball. Magicians refer to this as the ‘method.” Divergent thinking is usually seen as
the ability to create many different solutions to a problem or issue, and several strands of
research suggest that such thinking may be enhanced by seeing magic tricks and/or
learning the secrets to these tricks. Each of these strands of work will be discussed in turn.

In terms of watching a magic effect, some researchers have explored the impact of
experiencing events that violate expectations or appear impossible. According to this
approach, people perceive and understand the world using mental models (referred to
as ‘schemata’), and the reliance on such schemata during problem solving results in the
production of more predictable and traditional solutions. Similarly, any activity that
disrupts or disconfirms such schemata will help individuals to generate more novel and
original ideas. The results from several strands of research confirm this notion.

First, some researchers have examined the effect that disrupting people’s stereotypical
thinking about social categorisations has on their divergent thinking. For instance,
Vasiljevic & Crisp (2013) asked participants to generate either stereotypical social
categories (e.g., ‘poor student’) or non-stereotypical categories (e.g., rich student’), and
then complete a test of divergent thinking. Those who had generated the non-stereotypical
social categories obtained higher scores. Similarly, Goclowska ¢ Crisp (2013) had
participants generate adjectives to describe either a stereotypical target (e.g., a male
mechanic) or non-stereotypical target (e.g., a female mechanic), and then complete the
Guilford Alternate Uses Test (AUT: Guilford, 1967). The AUT is one of the most widely
used measures of divergent thinking, and involves participants attempting to generate
alternative uses for everyday objects. Those working with the non-stereotypical targets
generated a greater number of more original ideas.

Second, developmental psychologists have shown a positive relationship between
children’s divergent thinking and their preference for fantasy-orientated play (i.e., play
involving magical powers, impossible events, or imaginary companions). For instance,
Russ & Grossman-McKee (1990) reported that the degree to which children appeared to
enjoy fantasy play was positively correlated with their AUT scores. In a longitudinal study,
Russ, Robins & Christiano (1999) showed that children’s preference for fantasy play was
correlated with divergent thinking over a 4-year period. More recently, Bunce ¢» Woolley
(2021) found a positive correlation between children’s preference for fantasy play, and
measures of both verbal and physical creativity.

Third, other work has examined whether people become more divergent thinkers when
they experience magical, fantastical or other ‘impossible” events. Subbotsky, Hysted ¢ Jones
(2010) had children complete a divergent thinking test, watch a short film that either
featured ‘magical’ events (e.g., talking animals or wizards performing the impossible) or
involved the same characters performing non-magical actions, and then completed the test
a second time. The children who viewed the ‘magical” film clip subsequently obtained
significantly higher divergent thinking scores than those watching the ‘non-magical’ film
clip. Similarly, Ritter et al. (2012) placed students into a virtual environment and had them
experience either ‘magical’ events (e.g., a suitcase that inexplicably changed size and a
bottle that levitated) or non-magical events, and then complete the AUT. Participants who
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had experienced the ‘magical” events exhibited significantly higher divergent thinking
scores.

The above work suggests that witnessing a magic trick may help to boost divergent
thinking. In addition, discovering the method of a trick may also foster divergent thinking.
Past work suggests that being exposed to examples of divergent thinking enhances
creativity (for reviews, see Scott, Leritz & Mumford, 2004a, 2004b), and several studies have
demonstrated that discovering the secret to some magic tricks involves divergent
thinking. For instance, Danek et al. (2014) showed that solving magic tricks resulted in the
same type of ‘a-ha’ experience associated with suddenly figuring out the solutions to
insight problems. Similarly, Hedne, Norman ¢» Metcalfe (2016) explored metacognitive
awareness in insight problem solving by asking participants to rate how close they felt to a
solution whilst attempting to solve a series of magic tricks. Thomas ¢ Didierjean (2016)
also showed how presenting participants with false solutions to magic tricks prevented
the type of creative thinking necessary to solve the trick. This work is supported by an
MRI study conducted by Parris et al. (2009), in which participants’ brain activity was
monitored while they watched a magic trick. The results suggested that watching the trick
activated the anterior cingulate cortex, which is associated with processing anomalous
information (Fugelsang ¢ Dunbar, 2005) and cognitive flexibility (Leber, Turk-Browne ¢
Chun, 2008).

In addition to this empirical work, educational practitioners and researchers have
presented anecdotal evidence to suggest that learning magic tricks boosts divergent
thinking and several organisations have employed such tricks in creativity workshops
(e.g., Vidler & Levine, 1981; McCormack, 1985, 1990; Tognazzini, 1993; Hepworth, 2007).

Given the large body of work suggesting a relationship between learning to perform
magic tricks and divergent thinking, it’s perhaps surprising that very few experimental
studies have explored the topic. Haritaipan, Saijo ¢ Mougenot (2018a) showed novice
design students descriptions of different kinds of magical illusions and then asked them to
create a novel form of mug. Compared to a group that hadn’t seen the descriptions, the
students produced more creative designs. A follow up study showed that this effect was
enhanced when the students saw both the illusions and the types of methods often used by
magicians to create these tricks (Haritaipan, Saijo & Mougenot, 2018b). Most recently,
Li (2020) conducted a study with students enrolled on a course about the design and
development of software applications. Participants completed the AUT and then took part
in a five-stage, magic-based, intervention that was designed to boost divergent thinking.
This involved them producing solutions to a simple problem (e.g., how do you transfer a
ring from one finger to another), seeing a trick that seemed to present a magical solution to
the problem, considering possible solutions to the trick and discovering how it was
achieved, performing the trick for one another, and coming up with creative solutions to
other problems. Participants were interviewed after the intervention and completed the
AUT asecond time. A thematic analysis revealed that participants believed that the process
had helped them to develop a childlike perspective, promoted curiosity, and helped to
boost creative problem solving. Although the study didn’t involve a control group,
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participants’ post-intervention AUT scores were significantly higher than their
pre-intervention scores.

Although these results are promising, it’s difficult to draw strong conclusions as the
studies were conducted with specific cohorts (design students) and/or often did not involve
appropriate control conditions. The current study began to address these issues by
exploring whether school children’s divergent thinking skills were increased by them
learning magic tricks, and comparing the magic-based intervention with a matched
art-based activity. In the study, children first completed the AUT, participated in either a
magic-based or art-based intervention, and then completed the AUT a second time.
Participants’ AUT responses were blind coded for both Fluency (number of ideas) and
Originality (novelty of ideas). These two scales were chosen because they reflected key
processes involved in the creation of magic tricks. It was predicted that both sets of
post-intervention scores would be significantly higher after the magic-based activity than
the art-based activity.

A secondary aspect of the study examined whether learning magic tricks may boost
self-esteem and a growth mindset. Due to the time restraints, these measures were only
administered post-intervention and thus provided limited insights.

Some researchers have speculated that the sense of mastery involved in learning and
presenting a magic trick might boost self-esteem (e.g., Ezell ¢ Klein-Ezell, 2003). Previous
research into this notion has obtained mixed results. For instance, Ezell ¢ Klein-Ezell
(2003) taught magic tricks to physically and psychologically challenged children, and
obtained increased scoring on The Student Self-Concept Scale. In a similar study involving
severely emotionally disturbed children, Levin (2007) informally reported increases on
Rosenberg’s (1965) Self-Esteem Scale (SES), but did not carry out any statistical analysis of
their data. Other researchers have failed to find such effects. Kwong (2007) reported that a
magic-based intervention did not significantly boost hospital inpatients’ SES scores, and
Sui & Sui (2007) did not obtain an overall significant increase in patients’ scores on the
Chinese General Self-Efficacy Scale. The current study added to this work by examining
whether the magic-based and art-based interventions impacted on participants’ SES
scores.

Dweck’s (2000, 2006) ‘mindset’ theory posits that people vary in the degree to which they
believe that their abilities and skills are either malleable (‘Growth Mindset’) or
unchangeable (‘Fixed Mindset’). A large body of work suggests that a Growth Mindset is
associated with higher levels of resilience and achievement, and that certain activities
help people moved from a Fixed Mindset to a Growth Mindset (for reviews, see Burnette
et al., 2013: Dweck ¢ Yeager, 2019). Given that learning how to perform a magic trick
involves the acquisition of both new information and skills, it seems plausible that it might
help to develop a growth mindset. To our knowledge, no previous work has examined how
learning magic tricks might impact on mindset. The current study examined this issue by
having participants complete Dweck’s (2000) ‘Implicit Theories of Intelligence Scale for
Children’ (ITISC).

Finally, a few weeks after the formal study, an opportunity arose to have participants
complete the AUT, SES and ITISC again. Data from the two conditions were compared,
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but no predictions were made about these exploratory analyses and the results are
reported for completeness.

METHOD

Participants

The study involved children in two classes of a North London Primary School. All children
enrolled in Year 6 were invited to participate, with 63 returning written parental
consent (Age: 10-11 years old: 26 male, 35 female, 2 no response). Six participants did not
take part in the exploratory session (N = 57: 25 male, 31 female, 1 no response).

Design

The study employed a 2 (Intervention: ‘Magic’ and ‘Art’) x 2 (Time: ‘Pre-intervention’ and
‘Post-intervention’) mixed design, with two dependent variables (AUT Fluency and
AUT Originality scores). Participants also completed the SES and ITISC during the
post-intervention period, and during the third, exploratory, session they completed the
AUT, the ITISC and SES. Due to the lack of previous research on this topic, it wasn’t
possible to estimate an expected effect size in advance of the experiment. However the
sample size had a high chance of detecting a medium effect (d = 0.5, p < 0.05, 2-tailed,
power = 0.8). No other measures were administered or data collected.

Materials

Magic intervention

Due to time constraints, the children were only taught one magic trick. This trick is easily
available from magic stores and has various names, including ‘Die Vision’ and ‘Colour
Vision.” This trick was chosen because it was economical to purchase, fooling, relatively
easy to master and the solution could be figured out via divergent thinking. A researcher
first showed participants a simple magic trick in which a child was given a cube with
different coloured faces, and asked to place the cube into a small box. Despite not being
able to see into the box, the researcher was able to tell which colour was facing upwards.
Participants were given several minutes to discuss the trick in groups and offer suggestions
about how it was done. Participants were then shown the secret of the trick, provided
with the apparatus and asked to practice the trick in pairs. Finally, they were given the
opportunity to perform the trick in front of the class.

Art intervention

A researcher showed participants how to make a one-point perspective drawing. This
involved them drawing a horizon line and vanishing point, and then using this set-up to
draw a road that appeared to go into the distance. Participants were shown how the
same technique could be used to draw a railway track, a river and a tunnel. Finally,
participants were then provided with a paper template, shown how to use it and asked to
create their own perspective pictures. This activity was created to share many of the
features associated with the magic-based intervention, including being participatory, fun,
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visual, interesting, counter-intuitive and encouraging a sense of self-mastery. However, it
did not involve any trickery, or generate a seemingly impossible event or experience.

Alternate uses test (AUT: Guilford, 1967)

During the formal part of the study, participants were presented with a drawing of either a
skipping rope or a mug, and given 3 min to note down as many uses for the object as
possible. The two drawings were counterbalanced across the Pre-intervention and
Post-intervention periods for each participant. During the third test session, all
participants were given 3 min to produce as many uses as possible for a ruler.

Two independent blind raters counted the number of ideas listed on each AUT response
sheet (Fluency) and rated the overall novelty of the ideas on a 7-point scale between ‘1:
Not very creative’ to 7: Very creative’ (Originality). All inter-rater reliabilities were high
and statistically significant (Pre-intervention (N = 63): Fluency r = 0.99, p < 0.001;
Originality r = 0.91, p < 0.001 Post-intervention (N = 63): Fluency r = 1, p < 0.001;
Originality r = 0.88, p < 0.001 Third-session (N = 57): Fluency r = 1, p < 0.001, Originality
r = 0.91, p < 0.001). Fluency and Originality measures were obtained for each participant
by averaging the two raters’ scores.

Self-esteem scale (SES: Rosenberg, 1965)

Participants were presented with 10 statements about self-esteem (e.g., ‘I feel I have a
number of good qualities’) and indicated their level of agreement to each statement on a
scale between 1 (strongly disagree) and 4 (strongly agree). Higher scores reflected higher
levels of self-esteem.

Implicit theories of intelligence scale for children (ITISC: Dweck, 2000)
Participants were presented with three statements about whether they believe their
intelligence is fixed (e.g., “‘You have a certain amount of intelligence and you can’t do much
to change it’) and indicated their level of agreement to each statement on a scale between 1
(strongly agree) and 6 (strongly disagree). Higher scores reflected higher levels of a growth
mindset.

Procedure

The study received ethics approval (number LMS/PGT/PGT/UH/02830) from the
University of Hertfordshire Research Ethics Committee. The study was conducted during
school hours in lieu of a regular lesson. Participants were randomly assigned to the two
conditions (with the occasional exception to avoid timetable clashes). Participants
completed the AUT (‘Pre-Intervention’), took part in either the magic or art intervention,
and completed the AUT a second time (‘Post-Intervention’). During the post-intervention
period, participants also completed the SES. An unexpected opportunity arose to carry
out additional testing 17 days after the study, and during this third session participants
completed both the AUT and the SES.
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Table 1 AUT fluency scores.

Pre-intervention Post-intervention Total
Magic intervention 5.37 7.10 6.23
(N =31) (2.14) (3.28) (2.34)
[4.58-6.16] [5.89-8.30] [5.50-7.00]
Art intervention 6.45 6.31 6.38
(N=32) (3.36) (2.76) (2.77)
[5.24-7.66] [5.31-7.31] [5.62-7.14]
Total 5.92 6.70
(2.86) (3.03)
[5.20-6.64] [5.93-7.46]
Note:
Means, standard deviations (parentheses), and 95% CI [square parentheses], of AUT Fluency scores by Intervention and
Time.

Table 2 AUT originality scores.

Pre-intervention Post-intervention Total
Magic intervention 3.5 4.26 3.88
(N=31) (1.24) (1.53) (1.26)
[3.04-3.95] [3.70-4.82] [3.56-4.24]
Art intervention 4.31 4.16 4.23
(N =132) (1.65) (1.42) (1.40)
[3.73-5.00] [3.64-4.67] [3.80-4.60]
Total 391 4.21
(1.50) (1.50)
[3.54-4.29] [3.84-4.57]
Note:
Means, standard deviations (parentheses), and 95% CI [square parentheses], of AUT Originality scores by Intervention
and Time.

AUT Fluency (Table 1): A 2 x 2 mixed ANOVA showed a non-significant effect upon
AUT Fluency scores of Intervention (F [1, 61] = 0.05, p = 0.82, eta squared = 0), a
significant effect of Time (F [1, 61] = 5.01, p = 0.03, eta squared = 0.07) and a significant
interaction (F [1, 61] = 7.23, p = 0.01, eta squared = 0.10).

Post hoc paired t-tests revealed that the pre to post scores were not significantly
different for the Art Intervention (t3; = 0.30, p(2—t) = 0.77, d = 0.05), and that the post
scores were significantly higher than the pre scores for the Magic Intervention (3, = 3.38,
p(2-t) = 0.002, d = 0.62).

AUT Originality (Table 2): A 2 x 2 mixed ANOVA showed a non-significant effect
upon AUT Originality scores of Intervention (F [1, 61] = 1.13, p = 0.29, eta squared = 0.02),
a non-significant effect of Time (F [1, 61] = 3.65, p = 0.06, eta squared = 0.06), and a
significant interaction (F [1, 61] = 8.86, p = 0.004, eta squared = 0.12).

Post hoc paired t-tests revealed that the pre to post scores were not significantly
different for the Art Intervention (t3; = 0.72, p(2—t) = 0.48, d = 0.1), and that the post
scores were significantly higher than the pre scores for the Magic Intervention (t3 = 3.5,
p(2—t) = 0.001, d = 0.55).
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Secondary analyses
SES scores were significantly higher after the art intervention than the magic intervention
(Magic N =31, M =29.32, SD = 4.27, CI [27.76-30.89]; Art N = 32, M = 32.41, SD = 4.51,
CI [30.78-34.03]; ts; = 2.79, p(2—t) = 0.007, d = 0.70).

The ITISC scores were not significantly different between the two conditions
(Magic N = 31, M = 4.35, SD = 0.75, CI [0.27-4.08]; Art N = 32, M = 4.50, SD = 1.08,
CI [0.39-4.89]; tg; = 0.62, p(2—t) = 0.54, d = 0.19).

Exploratory analyses

During the third testing period, there were no significant differences between the
conditions in either AUT Fluency (Magic N = 26, M = 6.27, SD = 2.01, CI [5.46-7.08]; Art
N =31, M =6.52, SD = 2.80, CI [5.49-7.54]; ts5 = 0.37, p(2—t) = 0.71, d = 0.10) or AUT
Originality (Magic N = 26, M = 4.19, SD = 1.62, CI [3.54-4.85]; Art N = 31, M = 4.48,
SD = 1.77, CI [3.83-5.13]; t55 = 0.64, p(2—t) = 0.52, d = 0.17).

The SES scores remained significantly higher among those that had experienced the art
intervention (Magic N = 26, M = 29.80, SD = 4.23, CI [28.08-31.53]; Art N =31, M = 32.24,
SD = 4.60, CI [30.55-33.93]; t55 = 2.06, p(2—t) = 0.04, d = 0.55).

The ITISC scores remained non-significant between the two conditions (Magic N = 26,
M = 4.45, SD = 0.85, CI [0.34-4.10]; Art N = 31, M = 4.43, SD = 1.19, CI [0.49-3.99];
tss = —0.06, p(2—t) = 0.95, d = 0.02).

DISCUSSION

This study examined whether learning to perform a magic trick helped to boost children’s
divergent thinking. As predicted, compared to children participating in an art-based
intervention, those learning a magic trick subsequently exhibited significantly higher AUT
Fluency and Originality scores.

On a theoretical level, there are two main types of explanations that may account for the
findings. A large body of work has shown that merely experiencing an event that disrupts
existing schemata (including generating non-stereotypical social categories, engaging in
fantasy play, or experiencing seemingly impossible events in a virtual environment)
promotes divergent thinking (see, e.g., Ritter et al., 2012; Vasiljevic & Crisp, 2013; Bunce ¢
Woolley, 2021). This work would suggest that witnessing the magic trick might account for
the increase in AUT scores. In this study, participants saw a magic trick in which one
person appeared to read another person’s mind. This demonstration may have violated
participants’ existing schemata and beliefs about the privacy of thoughts, and resulted in
them subsequently displaying greater levels of divergent thinking. However, other research
has noted that many magic tricks are much like insight problems (see, e.g., Lamont ¢
Wiseman, 1999; Kuhn, Amlani & Rensink, 2008; Rensink ¢ Kuhn, 2015) and thus
discovering the method of the trick may play a key role in promoting divergent thinking.
In the current study, the method used to determine the colour selected during the trick is
both clever and counter-intuitive. According to this perspective, discovering this clever
solution may have enhanced their divergent thinking skills. Future work could examine
these two competing explanations by, for instance, exploring whether divergent thinking is
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enhanced by observing magic tricks or must also involve discovering the secrets behind the
illusions. Additional work could also examine whether a magic-based intervention also
affects other aspects of participants’ responses on the AUT (e.g., flexibility and elaboration),
and their scores on similar tests (e.g., The Torrance Test of Creative Thinking). Finally, in
this study participants were taught a single trick that allowed them to apparently read
someone’s mind. Future research could examine the impact of a greater diversity of magic
tricks, including those that involve a far greater range of methods and effects.

On a more pragmatic level, learning magic tricks may provide an effective way of
enhancing divergent thinking in the classroom and beyond. Educational organizations,
researchers and writers have frequently emphasized the need to nurture divergent thinking
from a young age (e.g., Torrance, 1977; Kimbell, 2000; Craft, 2005; Edwards, McGoldrick ¢
Oliver, 2006; Kim, 2011; Robinson, 2015). Recent research in the area has focused on
developing interventions that are relatively brief, practical to deliver and empirically
based, including work examining the impact of adopting multiple perspectives (Gaither,
Fan & Kinzler, 2019), playing certain types of video games (Blanco-Herrera, Gentile ¢
Rokkum, 2019) and encouraging free expression (Moreau ¢ Engeset, 2016). The type of
magic-based intervention used in this study was relatively brief, easy to deliver, enjoyable,
fitted into children’s current appetite for fantasy books and films, and was easily
incorporated into a lesson format. Perhaps most promising of all, the study obtained these
effects after participants had only learned and performed a relatively simple magic trick.
Future work in this area could examine whether this impact could be magnified by
children learning a greater number of more elaborate tricks, and whether this type of
intervention is especially beneficial to certain types of participants (e.g., those with a prior
interest in magic/performance or those that especially enjoy fantasy oriented play). This
work could also examine whether any effect is limited to certain age groups and types
of magic tricks. For example, Gopnik ¢ Astington (1988) suggest that many children under
the age of four struggle to appreciate many magic tricks because they have yet to fully
establish a strong sense of natural causality.

These findings add to the growing literature exploring the positive impact that learning
magic tricks can have on psychological wellbeing and thinking skills (see Bagienski ¢
Kuhn, 2019; Wiseman & Watt, 2018, 2020). Wiseman ¢ Watt (2018, 2020) noted that it is
often problematic to draw strong conclusions from this research, as the studies have
often tended to involve clinical populations and failed to employ control conditions.
The current study involved a cohort of children and took place in an educational setting.
In addition, it compared the effects of learning a magic trick with discovering how to make
a one-point perspective drawing. This control condition was carefully created and
possessed many of the features associated with the magic intervention, including being
visual, interactive, enjoyable, interesting and encouraging a sense of self-mastery. It is
hoped that this type of control condition will prove helpful to other researchers in this area,
and may help to build a more systematic body of work from which it is possible to draw
stronger conclusions.

Results from the secondary aspect of the study suggested that self-esteem was
significantly higher among children who had participated in the art intervention compared
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to those who had learned how to perform a magic trick. However, this finding should be
treated with caution as the data was only collected during the post-intervention period,
and thus doesn’t provide a properly controlled measure of the potential impact of the
interventions. Future research could follow up on this finding by measuring SES during
both the pre-intervention and post-intervention periods. If this future work suggests that
the effect is genuine, then it will clearly be important to understand the mechanisms at
play. For instance, it could be that the art intervention provided a greater sense of mastery,
or that presenting the magic trick to the class may have proved challenging for some
children. This work could also investigate whether participants’ self-esteem was affected by
whether they were able to solve the magic trick, with an inability to figure out the secret
causing a lowering of self-esteem. Understanding such effects will clearly be important for
the future development of magic-based interventions.

Results from the secondary aspect of the study also suggested that participant’s ITISC
scores were not significantly different between the two conditions. However, again, there is
good reason to treat this finding with caution. First, as noted above, the ITISC was only
administered after the magic-based and art-based activities, and so may not have detected
the impact of the interventions. Second, the ITISC measures whether participants believe
that their intelligence is fixed or malleable, whereas the study involved learning new skills
and abilities. Future research could address these issues by comparing mindset scores pre
and post intervention, and employing a measure that reflects participants’ beliefs about
their ability to change in general.

Finally, exploratory data collected three weeks after the formal study suggests that the
boost to divergent thinking created by the magic-based intervention had dissipated. Again,
this finding should be treated with caution because some participants were not involved in
the additional testing session and the object used in the AUT wasn’t counter-balanced
across participants. However, future work could examine whether this apparent decline is
genuine and, if it is, whether magic-based interventions delivered over an extended period
of time and involving several tricks, have a larger and longer-lasting eftect.

CONCLUSIONS

The findings from this study suggest that children participating in a magic-based
intervention showed greater gains in divergent thinking compared to those participating in
a matched art-based intervention. It adds to existing literature on the relationship between
experiencing seemingly impossible events and divergent thinking, and the impact of
learning magic tricks on wellbeing. It represents one of the few studies in the area to
employ a control group and a cohort not involving design students. It also contributes to
existing work exploring ways of boosting creativity in the classroom, and offers a relatively
brief and highly practical way of increasing children’s divergent thinking. It is hoped that
future research builds on these findings by examining the impact of different types of
magic tricks, identifying the types of cohorts that find magic-based interventions especially
beneficial, and exploring ways of increasing the longevity of the effect. If such work is
successful, both educational practitioners and parents will have a novel and fascinating
way to bring out the magic in children’s minds.

Wiseman et al. (2021), Peerd, DOI 10.7717/peerj.11289 10/14


http://dx.doi.org/10.7717/peerj.11289
https://peerj.com/

Peer/

ADDITIONAL INFORMATION AND DECLARATIONS

Funding

The authors received no funding for this work.

Competing Interests
The authors declare that they have no competing interests.

Author Contributions

e Richard Wiseman conceived and designed the experiments, analyzed the data, prepared
figures and/or tables, authored or reviewed drafts of the paper, and approved the
final draft.

e Amy Wiles conceived and designed the experiments, performed the experiments,
analyzed the data, prepared figures and/or tables, authored or reviewed drafts of the
paper, and approved the final draft.

e Caroline Watt analyzed the data, prepared figures and/or tables, authored or reviewed
drafts of the paper, and approved the final draft.

Human Ethics
The following information was supplied relating to ethical approvals (i.e., approving body
and any reference numbers):

The study received ethics approval from the University of Hertfordshire Research Ethics
Committee (LMS/PGT/PGT/UH/02830).

Data Availability
The following information was supplied regarding data availability:
The raw data are available in the Supplemental File.

Supplemental Information
Supplemental information for this article can be found online at http://dx.doi.org/10.7717/
peerj.11289#supplemental-information.

REFERENCES

Bagienski S, Kuhn G. 2019. The crossroads of magic and wellbeing: a review of wellbeing-focused
magic programs, empirical studies, and conceivable theories. International Journal of Wellbeing
9(2):41-65 DOI 10.5502/ijw.v9i2.740.

Blanco-Herrera JA, Gentile DA, Rokkum JN. 2019. Video games can increase creativity, but with
caveats. Creativity Research Journal 31(2):119-131 DOI 10.1080/10400419.2019.1594524.

Bunce L, Woolley J. 2021. Fantasy orientation and creativity in childhood: a closer look. Cognitive
Development 57(5):100979 DOI 10.1016/j.cogdev.2020.100979.

Burnette JL, O’Boyle EH, VanEpps EM, Pollack JM, Finkel EJ. 2013. Mind-sets matter: a
meta-analytic review of implicit theories and self-regulation. Psychological Bulletin
139(3):655-701 DOI 10.1037/a0029531.

Craft A. 2005. Creativity in schools: tensions and dilemmas. London: Routledge.

Wiseman et al. (2021), PeerdJ, DOI 10.7717/peerj.11289 11/14


http://dx.doi.org/10.7717/peerj.11289#supplemental-information
http://dx.doi.org/10.7717/peerj.11289#supplemental-information
http://dx.doi.org/10.7717/peerj.11289#supplemental-information
http://dx.doi.org/10.5502/ijw.v9i2.740
http://dx.doi.org/10.1080/10400419.2019.1594524
http://dx.doi.org/10.1016/j.cogdev.2020.100979
http://dx.doi.org/10.1037/a0029531
http://dx.doi.org/10.7717/peerj.11289
https://peerj.com/

Peer/

Danek AH, Fraps T, von Miiller A, Grothe B, Ollinger M. 2014. It’s a kind of magic—what
self-reports can reveal about the phenomenology of insight problem solving. Frontiers in
Psychology 5:1408 DOI 10.3389/fpsyg.2014.01408.

Dweck CS. 2000. Self-theories: their role in motivation, personality, and development. New York,
NY: Psychology Press.

Dweck C. 2006. Mindset: the new psychology of success. New York: Random House.

Dweck CS, Yeager DS. 2019. Mindsets: a view from two eras. Perspectives on Psychological Science
14(3):481-496 DOI 10.1177/1745691618804166.

Edwards M, McGoldrick C, Oliver M. 2006. Creativity and curricula in higher education:
academics’ perspectives. In: Jackson N, Oliver M, Shaw M, Wisdom J, eds. Developing Creativity
in Higher Education: An Imaginative Curriculum. London: Routledge, 59-73.

Ezell D, Klein-Ezell CE. 2003. M.A.GI.C.W.O.RK.S. (Motivating activities geared-to instilling
confidence-wonderful opportunities to raise kid’s self-esteem). Education and Training in
Developmental Disabilities 38:441-450.

Fugelsang JA, Dunbar KN. 2005. Brain-based mechanisms underlying complex causal thinking.
Neuropsychologia 43(8):1204-1213 DOI 10.1016/j.neuropsychologia.2004.10.012.

Gaither SE, Fan SP, Kinzler KD. 2019. Thinking about multiple identities boosts children’s
flexible thinking. Developmental Science 23(1):e12871 DOI 10.1111/desc.12871.

Goclowska MA, Crisp RJ. 2013. On counter-stereotypes and creative cognition: when
interventions for reducing prejudice can boost divergent thinking. Thinking Skills and Creativity
8(1):72-79 DOI 10.1016/j.tsc.2012.07.001.

Gopnik A, Astington JW. 1988. Children’s understanding of representational change and its
relation to the understanding of false belief and the appearance-reality distinction. Child
Development 59(1):26-37 DOI 10.2307/1130386.

Guilford JP. 1967. The nature of human intelligence. New York: McGraw-Hill.

Haritaipan L, Saijo M, Mougenot C. 2018a. Leveraging creativity of design students with a
magic-based inspiration tool. In: DS 93: proceedings of the 20th international conference on
engineering and product design education (E & PDE 2018), London: Dyson School of
Engineering, Imperial College, 265-270.

Haritaipan L, Saijo M, Mougenot C. 2018b. Impact of technical information in magic-based
inspiration tools on novice designers. International Journal of Technology and Design Education
29(5):1153-1177 DOI 10.1007/s10798-018-9476-x.

Hedne MR, Norman E, Metcalfe J. 2016. Intuitive feelings of warmth and confidence in insight
and noninsight problem solving of magic tricks. Frontiers in Psychology 7(1408):1314
DOI 10.3389/fpsyg.2016.01314.

Hepworth SDJ. 2007. Magical experiences in interaction design. In: Proceedings of the 2007
international conference on designing pleasurable products and interfaces. 108-118.

Kim KH. 2011. The creativity crisis: the decrease in creative thinking scores on the Torrance tests
of creative thinking. Creativity Research Journal 23(4):285-295
DOI 10.1080/10400419.2011.627805.

Kimbell R. 2000. Creativity in crisis. Journal of Design and Technology Education 5(3):206-211.

Kuhn G, Amlani A, Rensink R. 2008. Towards a science of magic. Trends in Cognitive Sciences
12(9):349-354 DOI 10.1016/j.tics.2008.05.008.

Kwong E. 2007. Magic and acquired brain injury. In: Canadian association of physical medicine
and rehabilitation 2007 annual scientific meeting.

Wiseman et al. (2021), Peerd, DOI 10.7717/peerj.11289 12/14


http://dx.doi.org/10.3389/fpsyg.2014.01408
http://dx.doi.org/10.1177/1745691618804166
http://dx.doi.org/10.1016/j.neuropsychologia.2004.10.012
http://dx.doi.org/10.1111/desc.12871
http://dx.doi.org/10.1016/j.tsc.2012.07.001
http://dx.doi.org/10.2307/1130386
http://dx.doi.org/10.1007/s10798-018-9476-x
http://dx.doi.org/10.3389/fpsyg.2016.01314
http://dx.doi.org/10.1080/10400419.2011.627805
http://dx.doi.org/10.1016/j.tics.2008.05.008
http://dx.doi.org/10.7717/peerj.11289
https://peerj.com/

Peer/

Lam MT, Lam HR, Chawla L. 2017. Application of magic in healthcare: a scoping review.
Complementary Therapies in Clinical Practice 26(1):5-11 DOI 10.1016/j.ctcp.2016.11.002.

Lamont P, Wiseman R. 1999. Magic in theory: an introduction to the theoretical and psychological
elements of conjuring. Hatfield: University of Hertfordshire Press.

Leber AB, Turk-Browne NB, Chun MM. 2008. Neural predictors of moment-to-moment
fluctuations in cognitive flexibility. In: Berenbaum M, ed. Proceedings of the National Academy
of Sciences. Washington, D.C: United States National Academy of Sciences, 13592-13597.

Levin D. 2007. Magic arts counseling: the tricks of illusion as intervention. Georgia School
Counselors Association Journal 23:14-23.

Li T. 2020. Use of magic performance as a schema disruption method to facilitate flexible thinking.
Thinking Skills and Creativity 38(1):100735 DOI 10.1016/j.tsc.2020.100735.

McCormack AJ. 1985. Teaching with magic: easy ways to hook your class on science. Learning
14:62-67.

McCormack AJ. 1990. Magic and showmanship for teachers. Florida: An Ideas Factory Production.

Moreau CP, Engeset MG. 2016. The downstream consequences of problem-solving mindsets: how
playing with LEGO influences creativity. Journal of Marketing Research 53(1):18-30
DOI 10.1509/jmr.13.0499.

Parris BA, Kuhn G, Mizon GA, Benattayallah A, Hodgson TL. 2009. Imaging the impossible: an
fMRI study of impossible causal relationships in magic tricks. NeuroImage 45(3):1033-1039
DOI 10.1016/j.neuroimage.2008.12.036.

Rensink RA, Kuhn G. 2015. A framework for using magic to study the mind. Frontiers in
Psychology 5:1508 DOI 10.3389/fpsyg.2014.01508.

Ritter SM, Damian RI, Simonton DK, van Baaren RB, Strick M, Derks J, Dijksterhuis A. 2012.
Diversifying experiences enhance cognitive flexibility. Journal of Experimental Social Psychology
48(4):961-964 DOI 10.1016/j.jesp.2012.02.009.

Robinson K. 2015. Creative schools: revolutionizing education from the ground up. London, UK:
Allen Lane.

Rosenberg M. 1965. Society and the adolescent self-image. Princeton, NJ: Princeton University
Press.

Russ SW, Grossman-McKee A. 1990. Affective expression in children’s fantasy play, primary
process thinking on the Rorschach and divergent thinking. Journal of Personality Assessment
54:756-771 DOI 10.1207/s15327752jpa5403&4_28.

Russ SW, Robins AL, Christiano BA. 1999. Pretend play: longitudinal prediction of creativity and
affect in fantasy in children. Creativity Research Journal 12(2):129-139
DOI 10.1207/s15326934crj1202_5.

Scott G, Leritz LE, Mumford MD. 2004a. The effectiveness of creativity training: a quantitative
review. Creativity Research Journal 16(4):361-388 DOI 10.1080/10400410409534549.

Scott G, Leritz LE, Mumford MD. 2004b. Types of creativity training: approaches and their
effectiveness. Journal of Creative Behavior 38(3):149-179
DOI 10.1002/j.2162-6057.2004.tb01238.x.

Subbotsky E, Hysted C, Jones N. 2010. Watching films with magical content facilitates creativity
in children. Perceptual and Motor Skills 111(1):261-277
DOI 10.2466/04.09.11.PMS.111.4.261-277.

Sui P, Sui M. 2007. Use of magic: creative means for psychosocial rehabilitation. In: International
health and mental health conference. Hong Kong.

Wiseman et al. (2021), Peerd, DOI 10.7717/peerj.11289 13/14


http://dx.doi.org/10.1016/j.ctcp.2016.11.002
http://dx.doi.org/10.1016/j.tsc.2020.100735
http://dx.doi.org/10.1509/jmr.13.0499
http://dx.doi.org/10.1016/j.neuroimage.2008.12.036
http://dx.doi.org/10.3389/fpsyg.2014.01508
http://dx.doi.org/10.1016/j.jesp.2012.02.009
http://dx.doi.org/10.1207/s15327752jpa5403&4_28
http://dx.doi.org/10.1207/s15326934crj1202_5
http://dx.doi.org/10.1080/10400410409534549
http://dx.doi.org/10.1002/j.2162-6057.2004.tb01238.x
http://dx.doi.org/10.2466/04.09.11.PMS.111.4.261-277
http://dx.doi.org/10.7717/peerj.11289
https://peerj.com/

Peer/

Thomas C, Didierjean A. 2016. Magicians fix your mind: how unlikely solutions block obvious
ones. Cognition 154:169-173 DOI 10.1016/j.cognition.2016.06.002.

Tognazzini B. 1993. Principles, techniques, and ethics of stage magic and their application to
human interface design. In: Rauterberg M, Menozzi M, Wesson J, eds. INTERACT’93, IFIP TC13
international conference on human-computer interaction. New York: ACM, 355-362.

Torrance EP. 1977. Creativity in the classroom: what research says to the teacher. Washington,
D.C.: National Education Association.

Vasiljevic M, Crisp RJ. 2013. Tolerance by surprise: evidence for a generalized reduction in
prejudice and increased egalitarianism through novel category combination. PLOS ONE
8(3):¢57106 DOI 10.1371/journal.pone.0057106.

Vidler DC, Levine J. 1981. Curiosity, magic and the teacher. Education 101:273-275.

Wiseman R, Watt C. 2018. Achieving the impossible: a review of magic-based interventions and
their effects on wellbeing. Peer] 6(1):e6081 DOI 10.7717/peer;j.6081.

Wiseman R, Watt C. 2020. Conjuring cognition: a review of educational magic-based
interventions. Peer] 8(4):e8747 DOI 10.7717/peerj.8747.

Wiseman et al. (2021), Peerd, DOI 10.7717/peerj.11289 14/14


http://dx.doi.org/10.1016/j.cognition.2016.06.002
http://dx.doi.org/10.1371/journal.pone.0057106
http://dx.doi.org/10.7717/peerj.6081
http://dx.doi.org/10.7717/peerj.8747
http://dx.doi.org/10.7717/peerj.11289
https://peerj.com/

	Conjuring up creativity: the effect of performing magic tricks on divergent thinking
	Introduction
	Method
	Results
	Discussion
	Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


