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Abstract

Although earlier studies have highlighted the relationship between the participation to
several leisure activities and creative performance, the research has generally focused on
short-term effects, and a question still remains partially open regarding the sustainability
of its effects on the long term.

The purpose of this thesis is to explore the contribution of leisure activities (art and sport)
practiced during adolescence on the creative potential of young adults.

Methodology - This quantitative study relies on a secondary analysis of data already
collected in an extensive research conducted by Barbot et al., (2021) at Pace University.
The methodology is based on a survey of 129 young adults, using various instruments to
measure different dimensions of leisure participation and creative potential: narrative
creativity, divergent thinking (originality, flexibility, fluency), mental flexibility, and
associative thinking.

Findings - The contribution of the participation to leisure activities on creative potential
appeared to be rather limited in the studied sample. However, our findings revealed that
scores obtained by young adults who practiced two or more forms of leisure activities for
more than 3 months during adolescence, were higher than scores of those who practiced
none or one activity, specifically for narrative creativity, divergent thinking (flexibility
and fluency) and associative thinking. The duration of the practice of sport also emerged
as a factor contributing to higher flexibility scores in divergent thinking and higher
associative thinking scores.

Value - Given that creativity is a valuable asset at individual, professional and social level,
this study could contribute to developing pedagogical strategies that can be used in school
curricula to stimulate adolescents practicing leisure activities as a means of maintaining

and developing their creativity and enhance creative potential in young adulthood.

Keywords: creativity, creative potential, divergent thinking, mental flexibility,

associative thinking, narrative creativity, leisure activities, art, sport.
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1 CREATIVITY A SOUGHT-AFTER
HUMAN CHARACTERISTIC

Creativity is at the root of all progress, whether cultural, economic, social, educational or
industrial (Erwin et al., 2022; Fink & Benedek, 2019). All the innovations that make our
lives easier are born of a creative spirit (Forgeard & Eichner, 2014; Puccio & Cabra, 2011,
Sarooghi et al., 2015). The analysis of various sectors confirms however the dramatic
erosion of the ability to innovate in our world (Kozlov, 2023; Park et al., 2023), and
unfortunately, studies point out that our children’s education does not contribute to
maintaining or developing their creative potential (Grupas 1990; Kerka, 1999; Navarro
Ramon & Chacon-Lépez, 2021; Sternberg, 2017). However, it has been shown that
certain activities, such as art (Dunbar, 2008), sport (Buning et al., 2021) and video gaming
(Cabelkova et al., 2020), contribute to the development of creative potential at short-term.
This study examines whether the practice of these leisure activities during adolescence,
outside the school curriculum, can contribute to the maintenance and development of

creative potential in adulthood, that is, on the longer term.

1.1 Evolution of the notion of creativity: from a gift to a multifaceted

concept

The study of creativity has always been tinged with associations to mystical beliefs
(Sternberg & Lubart, 1999, 2016). In antiquity, creativity was thought to be a kind of
supernatural inspiration, a divine gift. One could only create what his muses dictated
(Lubart et al., 2015), and even today some people still refer to their own muse as a source
of inspiration (Sternberg & Lubart, 1999, 2016). Step by step, the definition of the concept
of creativity evolves. It is only in the second half of the 20th century that, creativity has
been a more important object of study in psychology with a fundamentally empirical
approach. It follows the tradition initiated by Guilford in 1950, assessing creativity with
reference to personal attributes, such as intelligence or personality (Batey & Furnham,
2006) and introducing aspects of cognition such as divergent thinking (cf. infra 81.6.1;
Barbot et al., 2015). Guilford (1950) thought that creativity could be studied with a
psychometric approach and proposed a paper and pencil task called the ‘Unusual Uses
Test’, making of divergent thinking tasks the main instruments for measuring creative

thinking. Based on these criteria, many researchers, starting with Guilford (1950) and



Torrance (1966), developed creativity measures and established their psychometric
properties (Glaveanu, 2019). Building on Guilford’s work, Torrance (1966) developed
the Torrance Tests of Creative Thinking (TTCT), presenting tasks that involve divergent
thinking and other problem-solving skills, and offered the possibility to score the subject
for fluency, flexibility, originality, and elaboration (cf. infra § 2.2.1). These tests had an
additional convenience of enabling comparison of everyday people on a standard
creativity scale (Sternberg & Lubart, 1999, 2016). With and after Guilford (1950),
researchers began progressively to agree with the idea of a concept of creativity relying
on multiple components (Amabile, 1983, 1996; Batey & Furnham, 2006; Cropley, 1992;
Eysenck, 1993, 1995; Guilford, 1950; Keegan, 1996, as cited in Kerka, 1999; Lubart et
al., 2015; Mumford & Gustafson, 1988). This multivariate approach to creativity,
combines individual factors such as cognitive (intelligence, knowledge), conative (style,
personality, motivation), emotional factors, and environmental context, being the
backbone of creative potential, a source of both stimulation (Dodds et al., 2002; Moss,
2002) and evaluation (Csikszentmihalyi, 1988, 1999, as cited in Batey & Furnham, 2006),
which in turn can lead to creative production. However, “creative potential remains latent

until it is called into play in a task™ (Lubart et al., 2013, p.42).

1.2 Definition and components of creativity

Any assessment or measurement of a skill requires a clear definition.
Itis now generally agreed, as already mentioned, that creativity is a multifaceted construct
involving multiple processes and conditions (cf. infra, § 1.3; Fink & Benedek, 2019).

Creativity is commonly referred to as the ability to produce work/products?, that are
novel?, accepted as tenable® and satisfying by a group at some point in time* (e.g.,
Amabile, 1983, 1996; Kaufman & Glaveanu, 2019; Kleibeuker et al., 2016; Runco &
Jaeger 2012; Simonton, 2012; Sowden et al., 2015; Stein, 1953; Sternberg & Lubart
2016).

This definition contains several key criteria that need to be further clarified:

! Work/products are broadly defined to include any observable outcome or response
(Amabile, 1983, p.357; 2012), the generation of ideas, insights, problem solutions and
behaviour (e.g., Amabile, 1996; Barbot et al., 2013; Batey, 2012; Chiu, 2014; Reiter-
Palmon et al., 2019, p.144; Sternberg & Lubart, 1996).



2 Novelty must be understood as not resembling something previously known or
identified, that is surprising (Glaveanu, 2019, p.227). The extent to which a work/product
is novel depends on its originality or the degree of deviation from the traditional or the
status quo (Lubart et al., 2013; Runco & Jaeger, 2012). This may well depend on the
nature of the problem that is addressed, the fund of knowledge or experience that exists
in the field at the time, and the characteristics of the creative individual and the persons

with whom s/he is communicating (Stein, 1953, p.311).

3 Tenability means that the product or process can be held, maintained, or defended. The
outcome is also described as valuable, useful, suitable, feasible, or appropriate to the task
or the domain (Glaveanu, 2019, p.227; Runco & Jaeger, 2012). Diedrich et al. (2015)
pointed out that “if an idea is not novel its usefulness does not matter much, but if an idea

is novel its usefulness will additionally determine its actual creativity” (p. 35).

4 Group acceptance and time reference: “accepted as ... by a group at some point in time”,

means that novelty and tenability/usefulness are not intrinsic to the product or process,
that is, being assessed, but needs to fit in a context, both social, geographical and historical
or, in other words, cultural (Dai et al., 2012; Lubart et al., 2015); it depends on what is
accepted (Diedrich et al., 2015; Glaveanu, 2019, p.227; Plucker et al., 2004, p.90; Runco
& Jaeger, 2012; Sowden et al., 2015; Stein, 1953, p.318). Indeed, as Stein (1953)
mentions, the results of the creative process must be communicated to others, it needs
“consensual validation at some point in time” (p.31).

According to Csikszentmihalyi (1990, p.198, as cited in Reid & Petocz, 2004) it is
impossible to define creativity independently of judgements based on criteria that change
from domain to domain and across time, implying that it is a social construction; the
degree of creativity of a product being only considered as creative by people sharing the

same kind of experience, norms or rules and culture or conceptions.

1.3 Conditions for the emergence of creativity

Stein (1953) states that the stage of development of a culture obviously influences the
means or media available to the individual for creative progress. It is obvious that to be
creative in a certain domain, the person must have some experience (e.g., a painter must
know how to use pigments, charcoal, etc., or to be creative in mathematics, you need
knowledge of mathematics).

Creativity also requires a specific level of intelligence and motivation, as well as a



supportive environment (Cropley & Cropley, 2008; Kaufman & Glaveanu, 2019).
Though it is possible to be creative with low levels of intelligence, a minimum level of
basic cognitive abilities is required to formulate an idea (Karwowski et al., 2017).
Karwowski et al. (2017) were able to demonstrate that intelligence in childhood is related
to creative achievement in middle age, this relationship being more specifically critical in
highly cognitively demanding creativity domains, such as science, writing, and humour.
Various traits have also been associated with creativity: “divergent thinking, introversion,
self-esteem, tolerance for ambiguity, willingness to take risks, behavioural flexibility,
emotional variability, ability to absorb imagery, and even the tendency to neurosis and
psychosis” (James & Asmus as cited in Clarkson, 2005, p.6; Zenasni et al., 2008). The
personality trait that most closely predicts frequency of creative behaviour and level of
creative achievement is ‘openness to experience’ (Feist, 1998; Ivcevic & Hoffmann,
2019; Ivcevic & Mayer, 2009). It also appears that creative activities and more
specifically, the number of activities, impact creativity: a study of Barbot (2008) shows
that adolescents participating to two or more activities provided more and more original
responses to a divergent thinking test. The investment in this type of activity encourages
creativity all the more when these activities are multiple and varied (Hickey, 2002 as cited
in Barbot, 2008).

1.4 Creativity is considered as a key skill in our modern world

Creativity is inherent to normal human cognitive functioning and considered one of
human’s most complex as well as important behaviours and form of human capital
(Runco et al., 2016; Stevenson et al., 2014). “Its effects are evident and widespread,
recognized in domains ranging from daily life problem solving to science and the arts”
(Runco et al., 2016, p.1).

Creative thinking has been indicated as “the premier 21st century skill” (Kleibeuker et
al., 2016, p.74). According to the World Economic Forum (2020) creativity, with critical
thinking, tops the list of skills that employers believe will grow in prominence in the next
5 years. It is the engine of any progress in culture, for example to create new music,
movies and video games (Erwin et al., 2022), science, and education, likewise in the
social, economic or industrial field (Boyles, 2022; Fink & Benedek, 2019; Runco, 2004;
Toynbee, 1964). Any invention or advance begins with a creative idea (Forgeard &
Eichner, 2014; Puccio & Cabra, 2011).



At societal level, creativity helps people manage social conflicts and disputes (De Dreu

et al., 2008 as cited in Chiu, 2014), and it is central to technological and cultural progress
(Beaty et al., 2017).

At Business level, creativity is a skill that employers consider to be one of the most
important in graduates (DETYA 2000, as cited in Johnstone, 2006, p.245; Reid & Petocz,
2004; Robinson et al., 2005). According to the Harvard Business School (Boyles, 2022),

creativity is an in-demand skill. Top industries seek creativity to help them address

complex challenges requiring novel and useful solutions to their problems and to avoid
stagnation (Boyles, 2022; Stauffer, 2021). It helps people work smarter instead of harder
and contributes to higher productivity and adaptability of the organisation to the changing
environment and actually to business growth (Boyles, 2022; Lubart et al., 2015).

The VUCA world we live in, short for volatility, uncertainty, complexity and ambiguity
(Bennett & Lemoine, 2014), is characterized by global competition and rapid emergence
of new products, technologies and services. It is therefore widely agreed that creativity is
an essential asset (Forgeard & Eichner, 2014) that, together with innovation and problem
solving, has become a critical driver of organisational performance, adaptability and
survival (Anderson et al., 2018). Many organisations provide therefore creativity training
to employees to increase innovation (Birdi, 2016), since employees’ idea generation and
implementation has become a source of distinct competitive advantage (Anderson et al.,
2014).

At individual level, creativity appears to be essential for humans, both biologically,

physically and psychologically, as it contributes to growth and cultural striving
(Cannatella, 2004), and is “an indispensable element for individual flexibility and
adaptation” (Collins & Koechlin, 2012; Gubenko & Houssemand, 2022; Sternberg,
1999). It is currently recognised as an asset in daily problem solving and professional
career, and it contributes to personal and societal development (Besangon et al., 2013;
Lubart et al., 2013). Individuals value creativity as a contributor of job satisfaction
(Florida, 2002), “adaptive self-expression” (Barbot & Heuser, 2017, p.88) and, according
to Barbot (2008), creativity may contribute to the development of identity (Barbot, 2008;
Barbot & Lubart, 2012; Barbot et al., 2021). According to Barbot & Heuser (2017),
creative thinking, and its expression might help adolescents discover their own potential
and uniqueness and provide them with the resources they need to grow with sufficient
flexibility in their adult lives. This could be beneficial and lead to true self-transformation

if it occurs in a sufficiently structured and targeted way.



As reported by Stauffer (2021), in a world of technology and race for digitisation and
automation, creativity remains a skill that is better mastered by humans than machines.
Being creative in the workplace is also viewed as more fun (Csikszentmihalyi, 1996),
which suggests that it can positively contribute to our mental health and wellbeing,
confirming Cropley’s (1990, 1997) position that creativity may foster individual traits
that are related to well-being such as flexibility, openness, autonomy and playfulness.

1.5 Creativity can be developed but education offers little opportunity

Generally, people think creativity is primarily associated with uniqueness or innovation
or seen as an attribute belonging to ‘artists’ (Kerka, 1999), sustaining the popular belief
that creativity is the privilege of some people received at birth. On the contrary, it is not
an innate talent available to an elite (Stevenson et al., 2014). Creativity mindset and skills,
a facet of human capital, can indeed be taught, developed, and nurtured (Barbot et al.,
2015; Ivcevic, 2020; Sternberg, 2019).

Unfortunately, education offers little or no opportunity to learn to think creatively
(Navarro Ramoén & Chacén-Lopez, 2021; Sternberg, 2017). It is even estimated that
creativity diminishes by 40% between the ages of 5 and 7 (Grupas 1990; Kerka, 1999)
whereas fostering creativity in education is essential for economic growth and the social
good (Craft, 2003; Lerdal et al., 2019; Sowden et al., 2015; Van Geetsom, 2008). Barbot
& Heuser (2017) draw our attention on the fact that creativity by adolescents is repressed
rather than encouraged in educational settings, that research remains limited, and that
creativity finds little or no consideration in the psychological assessment, which makes it
an underestimated dimension.

Furthermore, under the influence of the social environment, many adolescents abandon
this important component of themselves (Barbot & Heuser, 2017). According to the
educational movement called “21st century skills” (Fadel, 2008), the school should
enable children to develop creative and innovative thinking along with other key
competences like critical thinking, problem solving and communication (Kleibeuker et
al., 2016; Lubart et al., 2015).



1.6 Creative potential aspects examined in this study

Creative potential refers to a latent state belonging to an individual’s ‘human capital’
(Walberg, 1988, as cited in Lubart et al., 2013) and a resource for his environment (social,
professional; Lubart et al., 2013). This potential requires an opportunity to express

oneself. According to the literature, it can be measured in several of its dimensions.

Creative potential can be measured through two approaches, one based on the resources
or components/ingredients of creativity and the other on the process or production of
creative work (Lubart et al., 2013). The components or resource-based approach to
creative potential used in this study consists in presenting the individual a series of
measures that have been designed to evaluate the components or resources that underpin
creative work. Such an assessment covers, ideally, through tasks and questionnaires, both
cognitive and conative factors (cf. supra § 1.1) aimed at defining the individual’s ‘profile’
(Lubart et al., 2013). Since there is no direct way to measure creativity (Alhashim et al.,
2020), and there has been limited consensus about the nature of creative potential (Barbot
et al., 2015), creativity being a multicomponential construct (Batey & Furnham, 2006), it
is recommended to multiply the assessment approaches to get a more complete picture of
an individual’s potential for creativity (Barbot et al., 2011; Feldhusen & Goh, 1995;
Fishkin & Johnson, 1998; Han & Marvin, 2002; Hunsaker & Callahan, 1995, as cited in

Barbot et al., 2015), addressing this way conceptual and methodological barriers.

Among the aspects of creative potential considered in the research of Barbot et al. (2021),
four were selected as the most relevant according to the existing literature in the field of
creative participation, and the respective evaluation tasks showing good psychometric
properties: divergent thinking, cognitive flexibility, associative thinking and narrative
creativity.

For each of them we clarify the concept hereunder. The corresponding assessment tools

are described under point 2.2.
1.6.1 Divergent thinking (DT)

Since its introduction by Guilford (1950), there is a long tradition in creativity research
to use divergent thinking (DT), because DT is considered as an essential component of
the creative thinking process (Cropley, 2019; Erwin et al., 2022; Lubart et al., 2013; Silvia
et al., 2008), as it allows to grasp the ability to create novelty (Torrance, 1966) and
predicts creative achievement (Jauk et al., 2014; Plucker, 1999). DT can be defined as a

7



person’s generative ability, starting with a singular object, idea, a given problem or
prompt, to generate many novel, original and adapted ideas, alternative solutions or
representations (Erwin et al., 2022; Forthmann et al., 2019; Lubart et al., 2013), which is
essential for creativity expression (Lubart et al., 2011).

DT is a good indicator of the potential for creative thinking, allowing testable hypotheses
(Runco & Acar, 2012) and it can be assessed in an objective and reliable way (Roberts et
al., 2021, Guilford, 1950, Torrance, 1988; Runco & Acar, 2012), under specific,

controlled conditions of task and stimulus (Erwin et al., 2022).
1.6.2 Cognitive flexibility

Cognitive or mental flexibility is an important potential in fostering efficient problem
solving, creativity and the pursuit of complex tasks such as multitasking (switching from
one task to another) and facing changing demands with novel, adaptable solutions
(lonescu, 2012). Flexibility of thought is essential to the ability to generate new and
innovative ideas in highly creative people (Kenett et al., 2018).

According to Lubart et al. (2013), cognitive flexibility indicates that the individual has
the capacity to switch perspectives and explore new directions during problem solving.
Associated with DT, cognitive flexibility allows the individual to examine a topic from a
wide perspective (Lubart et al., 2013; Takeuchi et al., 2010), moving from one line of
ideas to another. “Flexibility is therefore related to cognitive mobility, a key to adopting
new approaches to a problem or a task” (Lubart et al., 2013, p.45), and when task
performance needs it, adaptative flexibility enables the individual to switch strategies or
categories of ideas (Lubart et al., 2013), and to switch attention or mental set (lonescu,
2012). It comprises the “ability to adapt goal-directed behaviour in response to changing
environmental demands” (Garcia-Garcia et al., 2010, as cited in lonescu, 2012, p.192).
Cognitive flexibility in creativity has been related to originality of ideas and the ability to
break apart from mental fixations (lonescu, 2012; Kenett et al., 2018; Mednick, 1962).
Cognitive flexibility can also be seen as “the ability to process information or objects in
different ways given the same stimulus. Flexible thinking is especially important when
logical approaches fail to produce satisfactory results” (Goff & Torrance, 2002, as cited
in Bowers et al., 2014, p.324). Another characteristic of cognitive flexibility is the ability
to cross-categorize (Nguyen & Murphy, 2003; Ross & Murphy, 1999), that is, when
adults adapt the categories they form to the current requirements of the task or situation,

or spontaneously construct ad hoc categories differing from common categories to
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achieve goals (Barsalou, 1983), showing this way potential for conceptual flexibility
(Nguyen & Murphy, 2003).

The organisation of an individual’s associations will influence the probability and speed
of attainment of a creative solution (Mednick, 1962). Cognitive flexibility emerges from
efficient executive function and is generally assessed using set shifting or task switching
behavioural paradigms (Dajani & Uddin, 2015).

1.6.3 Associative thinking

Associative thinking is considered as a core capability, to make connecting links, to bring
together ideas (Mednick, 1962). This ability to provide associations of elements that are
not commonly connected is supported by an extensive knowledge base. Associations
based on common shared knowledge or suggested by other people are less likely to lead
to new ideas (Lubart et al., 2013) than those based upon personal emotional, idiosyncratic
experiences which appear to be especially relevant to creativity (Lubart & Getz, 1997).
A deeper dimension of associative thinking is over-inclusion. Over-inclusion can be seen
as a feature of a person, that goes beyond preserving conceptual boundaries as a result of
which, distantly associated, or even irrelevant ideas come to be regarded as essential parts
of the concept (Barsalou, 1983). The ability to generate secondary cross-classifications in
the general population appears to vary substantially and has often been considered a sign
of creative ability. Indeed, the more cross-classifications a person generates, and the more
novel these classifications are, the more creative this person is assessed. In general, the
construction and use of ad hoc categories appears to reflect creative aspects of human
intelligence (Barsalou, 1983). Overinclusive thinking tests have long been used in
psychiatry. It is known that higher levels of overinclusive thinking are associated with
heightened creativity (Wang et al., 2018), but also with mental disorders (Hawks, 1964;
Hawks & Payne, 1971; Payne, 1962; Payne & Friedlander, 1962; Payne et al., 1972;
Watson, 1967). The action of selecting items related to a visual stimulus requires either
calling a ‘similitude’ from a common category, that is, a well-established category
representation in memory, or creating an ad-hoc category (Barsalou, 1983).

A common category presents a “graded structure under the form of a continuum of
category and membership, ranging from prototypical members through unclear cases to
prototypical non-members” (Zadeh, 1965, as cited in Barsalou, 1983, p.212). When
subjects have no recollection of an organisation (e.g., in the case of images or words that

are apparently unrelated or unsimilar), they have no well-established category
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representations in memory, and having less relevant structure to begin with, they
experience more difficulty organizing or finding a combination. The structure they are
going to use may be created, forming this way ad-hoc categories to achieve a certain goal
(Barsalou, 1983).

1.6.4 Narrative creativity

Narrative creativity can be defined as a general storytelling ability (Barbot et al., 2012,
Taylor et al., 2020), as a means for people to turn experiences into stories (McLean et al.,
2007). As an open-ended design process, creative writing builds on creativity (Barbot et
al., 2012) and can be defined as “the production of fictional narratives or written
representations, to which some authors also include nonfiction” (Nettle, 2009; Root &
Steinberg, 1999, as cited in Barbot et al., 2012, p.209), or as the production of an
unusually original form of writing subject to appropriate structural and linguistic
constraints (Sharples, 1996, as cited in Barbot et al., 2012). According to Barbot et al.
(2012), creative writing involves numerous abilities (originality, selective combination,
associative thinking and divergent thinking) and can therefore be considered as a more

holistic approach of measuring creative potential.

It requires originality and selective combination, the ability to generate unique ideas (e.g.,
Alhashim et al., 2020; Dumas et al., 2020; Kim, 2006), to recombine selectively the

elements of a problem in a way that it changes its representation (Pretz et al., 2003), to
solve problems related to the writing process in a creative way, or to integrate original

elements in the story (Barbot et al., 2012). It requires associative thinking in a way that

ideas, that are not necessarily associated, are brought together (Mednick, 1962) and can
generate rare and valuable ideas (Barbot et al., 2012).

Creative writing also requires divergent thinking, component of the creative thinking

process (Cropley, 2019; Silvia et al., 2008...), as a process of producing a broad range of
ideas in response to a particular stimulus (Barbot et al., 2012).

These elements of creative cognition (originality, associative thinking and divergent
thinking), are sustained by a higher-order construct: imagination. This imagination
enables the creation of novel patterns of meaning based on previous experiences and their

combination in uncommon ways (Barbot et al., 2012).
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1.7 Looking for a way to grow creativity on the development path to
adulthood

Creativity plays an important role in people’s life.

Several studies suggest a non-linear development of creativity over the course of life,
including periods of stagnation but also temporary weakening of creative performance
(Lau & Cheung, 2010; Rieben, 1982 as cited in Kaufman & Sternberg, 2006).

However, research shows that creativity can be developed and nurtured during one’s life,
and this, for instance, through reading activities and art programs (Lilly, 2014).
Adolescence is typically conceptualized as the transition phase from childhood to
(emerging) adulthood, which covers the period of 10-19 years of age, a turning point in
life (Lilly, 2014), during which an individual who is exposed to stimuli that nurture
creative thinking, will have more opportunities to strengthen brain connections that
benefit creative thinking. Adolescence is therefore considered as a critical time for the
development of creativity, as the brain naturally reinforces and weakens certain synapses
during adolescence (Blakemore, 2012), period of reorganisation and alignment of
resources important for both creativity and identity like cognitive factors, personality
traits, interests and environmental influences (Barbot, 2008; Barbot et al., 2016; Barbot
& Heuser, 2017). According to Rothenberg (1990, as cited in Barbot, 2008), “the
development of a specific creative identity during adolescence (investment in a creative

activity) is a necessary basis for motivation and capacity to create throughout life” (p.5).

Among the many opportunities to which adolescents may be exposed, a wide range of
leisure activities can be found. We want to examine more specifically whether creating
recreational opportunities such as art, sport or video games can help increase the creative

potential of young adults.
1.7.1 Leisure activities are linked to creative performance

Hong et al. (1993, as cited in Mareque et al., 2019) propose a definition of leisure
activities as informal hobbies and activities in which the subject participates for his own
pleasure and outside the educational setting or a school/university requirement. These
activities may involve considerable intellectual effort, creativity, perseverance, and
commitment to the tasks or other cognitive and personal-social attributes. Studies have
also shown that a greater diversity of experiences contributes to creative thinking skills
(Elisondo & Donolo, 2016; Memmert et al., 2010; Memmert & Roth, 2007).
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Previous research has highlighted the relationship between specific leisure activities and
creative performance in several scenarios. Leisure activities have an impact on both soft
skills acquisition and the development of creativity (Mareque et al., 2019). According
to Kurtz (2012) in two separate studies (Runco, 2004; Russ et al., 1999), participation to
activities like literature, music, drama, arts, crafts, and science was “associated with
creativity with statistical reliabilities over 90 per cent” (Kurtz, 2012, p.39). “Five creative
leisure activities were also significantly correlated with the Emotional Creativity
Inventory (ECI; Averill, 1999), specifically, writing, painting, composing music,
performing drama, and do-it-yourself home improvement” (Trnka et al., 2016, p.348).
School programs that combine academic development with art, music and athletics

continue to nurture the creative development of their students (Lilly, 2014).
1.7.2 Leisure activities selected in this study

1.7.2.1 Art. According to Davis et al. (2014), art includes among others, literature (poetry,
drama, story...), the visual, graphic and plastic arts (painting, drawing, ceramics,
sculpture, photography...), the performing arts (theatre, dance, music), music, and so on.
“One common claim about the effects of training in the performing art(s) is that it fosters
creativity” (Dunbar, 2008, p.82). Art can be an effective tool to teach emotional
intelligence as well as creativity, since this medium is both creative and calls for emotions
(Ivcevic, 2020). According to Hickey (2002, as cited in Barbot 2008), investing in artistic
creative activities enhances general creative skills.

Meltzer & Meltzer (2022) showed that arts-based learning approaches have long-term
effects on creativity, contribute to lasting improvements and affect the ability to think
anew in the lives of people. Their study was however based on subjects’ reporting and
did not include performance measurement tools.

Posner & Patoine (2009) explain that sustained training in music, dance or other arts
strengthens the brain’s attention system, which may improve cognition more generally.
Dunbar (2008) who studied differences between students who participated in performing
arts experiences with those who did not, showed, using fMRI, that during tasks that
required creative thinking, the performing arts group showed increased activity in the left
frontal lobe, often associated with higher-order mental processing. He also found, using
standard measures of creative thinking (Uses of Objects Task; Guilford, 1967), that
students who had been engaged in the performing arts were more likely to generate

creative ideas than peers who had not. Studies of neuroanatomical changes in the brain
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suggest that performing arts have the potential to promote multiple, divergent solutions
in problem-solving tasks (Gaxiola Tirado et al., 2019).

Visual, graphic, plastic arts and crafting

In considering all the literature and research around the topic, it could be considered
possible that visual arts accommodate different educational aims, such as, socio-cultural
understanding, the development of visual literacy, and encouraging critical and creative
thinking (Alter, 2010). According to a qualitative study among students at the Grenoble
School of Management, Coste (2008) reports that a 36-hours plastic arts course program
has had an impact on participants’ creativity and imagination capacity. However, it is
difficult to predict positive long-term effects.

Handcraft like knitting fosters creativity and expands the imagination since this technique
results in the creation of beautiful objects (Duffy, 2007).

Music

Studies show that the practice of a musical instrument promotes cognitive development
(Moussard et al., 2012), as musical training contributes to brain integration, which has
been linked to features such as creativity, associative thinking and imagination (Hyde et
al., 2009). Learning a musical instrument can facilitate learning and improve many
cognitive functions from executive control to creativity (Benz et al., 2021) and according
to Gibson et al. (2009), it is possible that music training influences brain organisation in
a way that the resulting cognitive system is prone to divergent thinking. A near-infrared
spectroscopic study showed that the musical experience was associated with greater
frontal bilateral activity in the musician, compared to the nonmusician (Benz et al., 2021),
and musicians differentiate themselves from nonmusicians by generating a greater
number of uses at divergent thinking tests (Gibson et al., 2009). Jonides (2008) found
evidence that musicians have a greater span of verbal working memory compared to
nonmusicians (Jonides, 2008; George & Coch, 2011, as cited in Benz et al., 2021).
Musical practice also appears to improve semantic memory (Benz et al., 2021),
supporting the idea of a more effective verbal learning mechanism among musicians
(Franklin et al., 2008). In another study, Bergman Nutley et al. (2014) showed that
musical practice, in addition to improving working memory, improves processing speed
and reasoning ability. Musicians perform better in reasoning and verbal memory
compared to nonmusicians, most likely due to changes in cortical organisation (Brandler

& Rammsayer, 2003). Therefore, it seems that music training may not only increase grey
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matter volumes in both hemispheres, but also may alter the connectivity of the two
hemispheres (Gibson et al., 2009). In various studies, music students show higher 1Q
scores (Schellenberg, 2004) and fluency (Gibson et al., 2009) than did non musicians
which can in turn foster convergent thinking (Lee Bae & Therriault, 2013). According to
the study of Gibson et al. (2009), musicians, compared to nonmusicians, show an

enhanced creative personality, they have a higher convergent and divergent thinking.

Theatre, acting

Dunbar (2008, p.93) explains that when comparing brain activity of theatre students with
non-theatre students using the Alternative Uses Task (DT), they found that theatre
students produce more varied and creative uses than non-arts students (strong statistical
trend). Performing arts majors, unlike those who do not practice art, showed increased
activation in two frontal areas: the left inferior frontal gyrus and in the left superior frontal
gyrus, which suggests that they are taking a more linguistic approach to the task, whereas
the non-performing arts students are taking a more perceptual approach to the
task (Dunbar, 2008). Previous research led by Russ (2004) established a link between
early pretend play and the enhancement of cognitive flexibility and increased divergent
thinking. Individuals who had (improvisational) theatre training also tend to show more
divergent thinking (Dunbar, 2008, p.97; Felsman, 2020). According to Stutesman et al.
(2022), afterschool theatre classes “can be immersive ways to develop creativity and other

strengths” in children and adolescents (p.23).

Reading and writing

According to McVey (2008), any kind of writing is a creative act. By writing poems on a
regular basis, an adolescent develops skills related to that specific task (e.g., associative
thinking) and domain (e.g., vocabulary), that are associated with underlying neuro-logical
structures, and will likely demonstrate creative potential beyond situations that just
require a similar combination of task-relevant skills (Barbot & Tinio, 2015).

Individuals who spend, inside or outside regular programs, more time on reading or
writing, show a higher creative performance (Wang, 2012). Lilly (2014) also reports that
reading specifically contributes to four aspects of divergent thinking: fluency, flexibility,
originality, and elaboration. Wang (2012) explains that the strongest correlation between
creativity and reading and writing lies in the ability of elaboration, that is, to enrich
original ideas with details.
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Dance

Dance is an aesthetic experience and a creative process (H’Doubler, 1966, as cited in
Sowden et al., 2015), as it enables the expression of emotions and the creation of symbols
(Hanna, 1983 as cited in Sowden et al., 2015) and through which the body, brain and
personality merge to express and convey thoughts and feelings (H’Doubler, 1966 as cited
in Sowden et al., 2015). Minton’s (2002) study suggests that there is a possible
relationship between dancing and improved ability to consider multiple perspectives. Her
study shows that dance is a valid way for students to build creative thinking abilities,
especially in the dimensions of elaboration, abstract thinking and originality, bringing
empirical proof that dance enhances divergent thinking. According to the research led by
Jaggi et al. (2016), using Figural Form A of Torrance Test of Creative Thinking (Torrance
& Ball, 1984), dancers tend to show higher creativity compared to non-dancers, whether

they are professional or casual dancers.

1.7.2.2 Sport. Sports offer the possibility for creative action, as it combines mental and
physical skills, mind-body at play imaginatively and spontaneously (Campos, 2014).
Studies have reported positive effects of physical activity on cognitive executive
functions, such as inhibitory control and creativity (Buning et al., 2021). According to
Bowers et al. (2014), the time that people spend in unstructured sport settings is found to
be positively related to adult creativity. They showed “a direct positive relationship
between time spent playing informal sports as children and levels of overall creativity,
fluency, originality, elaboration, and flexibility as adults” (Richard, 2016), with the
strongest relationship to the development of creative flexibility (Goff & Torrance, 2002,
as cited in Bowers et al., 2014). Masley et al. (2009) demonstrated that physical exercise
and more specifically aerobic exercises® enhances cognitive performance in a shifting-
attention test and concluded that cognitive flexibility is improved. As such, cognitive
flexibility becomes a specific ability in the executive function family, namely, the ability
to shift (Masley et al., 2009). Convergent and divergent thinking can be found in sports
respectively under the terms of ‘game intelligence’ and ‘tactical creativity’. “Game
intelligence being defined as the ability to find the best solution to a given problem”, and
tactical creativity being the ability to generate a variety of surprising, original and flexible
options in answer to a game situation (Memmert, 2010, as cited in Zahno & Hossner,
2020, p.10; Memmert, 2011).

! According to the Cleveland Clinic, aerobic exercises include swimming, cycling, using an elliptical

trainer, walking, rowing, running, jumping rope, performing high impact routines or step aerobics.
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Other studies conducted in the world of team sport have found a link between the practice
of sport (football, handball, basketball and field hockey) and divergent thinking as well
as convergent thinking (game intelligence) more specifically in the case of basketball
(Greco et al., 2010; Furley & Memmert, 2018; Memmert & Roth, 2007; Zahno &
Hossner, 2020). According to Richard et al., (2017), the level of creativity by athletes,
who practiced different sports at recreational level, was significantly higher than that of

athletes who only practiced one.

1.7.2.3 Video gaming. Video gaming practice has become an important part of many
people’s lives. Therefore, according to Cabelkova et al. (2020), the research community
should, for the benefits of society, conduct more studies on the effects of video gaming
on the development of interpersonal skills and creativity. Video gaming practice
influences creativity and emotions (Shu-Hua Yeh, 2015), which makes it an interesting
topic of research. There is however little knowledge about how ‘out-0f-school’ effects of
video game practice influences creativity and emotions (Shu-Hua Yeh, 2015). Similar to
musical practice, it contributes to optimizing cognition in general (Bavelier et al., 2012).
According to Green et al. (2012), video game players may also benefit from greater
flexibility in resource allocation, and switch tasks more efficiently. Some types of video
game programmes may enhance creativity related abilities, such as verbalisation and
encoding of visual information (Clements, 1986, as cited in Shu-Hua Yeh, 2015; Rahimi
& Shute, 2021) as well as divergent thinking (Benedek et al., 2006). Video game play has
also been associated with a greater disposition towards creativity later in life (Clark et al.,
1989; Russ et al., 1999) as well as the stimulation and development of a range of creative
processes such as problem finding, framing and solving, divergent thinking, and practice
with alternative solutions (Bowman et al., 2015; Russ et al., 1999). Convergent thinking
appears not to be impacted by the practice according to a study of Blanco-Herrera et al.,
(2019).

It should be noted that not all games are favourable to the enhancement of creativity.
Various types of video games can even induce harmful effects like violence, addiction,
depression (Granic et al., 2014), and poorer school performance (Blanco-Herrera, 2017).
The players who benefit most from the positive effects of playing video games are those
who play games involving an imaginary world, role-playing, and competition. It also
appears that these effects are not solely predicted by game mechanics, but also by the way

the player plays (Blanco-Herrera et al., 2019).
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1.7.2.4 Diversity of activities. The literature on creative participation suggests that life
experience diversity and cognitive diversity, are good predictors of creative potential
(Kurtz, 2012), and individuals high in ‘openness to experience’ often actively seek out
novel and varied activities and are imaginative (Christensen et al., 2018). There is
evidence suggesting that the personality trait ‘openness to experience’ has been strongly
and consistently positively associated with creative performance (Feist, 1998; Puryear et
al., 2017). According to Baer (2016), a wide range of activities in diverse domains could
contribute to general improvement of creative performance. In particular, mental
flexibility is linked to the diversity of activities, because as an individual acquires new
skills, s/he becomes increasingly able to adapt her/his actions to the specific requirements
of a given situation (Rietveld & Kiverstein, 2014). Behavioural studies show that an
individual can partly transfer specific resources in one creativity domain to domains that
share similar task-requirements (Baer, 1996; Barbot et al., 2013; Onarheim & Friis-
Olivarius, 2013, as cited in Barbot & Tinio, 2015), and the practice in a wide range of
task-specific divergent-thinking skills has been shown to have a general effect of
enhancing creativity in diverse domains (Baer, 1996; Memmert & Roth, 2007; Tsung-
Hsien & Han-Kuang, 2022).

1.8 Purpose of the study

Creativity being recognized as a key skill at various levels, societal, professional,
individual, and given that the education world has not yet integrated this important
dimension into its approach, we would therefore like to examine whether participation in
specific leisure activities during adolescence could contribute to an increased level of
creative potential at young adult age.

If it appeared that young adults who practiced leisure activities during adolecence have
higher creativity potential than those who didn’t, it would allow us to suggest that
practicing one or more of these activities could contribute to higher creativity potential
and adaptive abilities in the face of new situations in young adulthood. This in turn could
contribute positively to the individual, professional and societal level (cf. supra § 1.4).
Correspondingly, there is mounting evidence demonstrating the benefits of creativity-
based interventions on multiple health outcomes (not solely identity-related), including

among cancer patients (Barbot, 2021).
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1.9 Hypotheses

1.9.1 Leisure activities.

Literature indicates that participating in leisure activities can have short (e.g., Kurtz,
2012; Mareque et al., 2019; Runco, 2004; Russ et al., 1999) and long-term effects
(Meltzer & Meltzer, 2022) on creative performance of individuals in general. Studies
have also shown that the length of the practice (Amabile 1996; Kaufman & Beghetto,
2009; Kerka, 1999) and a greater diversity of experiences (Elisondo & Donolo, 2016;
Memmert et al., 2010; Memmert & Roth, 2007) contribute to creative thinking skills. We
therefore hypothesise that :

H1a: Individuals who practiced at least one or more of the retained leisure activities (art,
sport, video gaming) for a duration of at least 3 months during adolescence, will show, at
young adult age, a higher score of creative performance in creative writing (more holistic

dimension) than individuals in the control group.

H1b: The creative performance in creative writing (more holistic dimension), at young
adult age, will be positively linked to the duration of the practice of one or more forms of

leisure activities during adolescence.

H1lc: The creative performance in creative writing (more holistic dimension), at young
adult age, will be positively linked to the number of leisure activities practiced during

adolescence.

More specifically, we know from previous studies (Barbot, 2008) that adolescents who
invested 2 or more creative activities had a higher score in a divergent thinking test.

Therefore, we hypothesise that :

H1d: Individuals who practiced two or more leisure activities (arts, sports, video gaming)
for at least 3 months during adolescence, will show, at young adult age, a higher score of
creative performance in creative writing (more holistic dimension) as well as in the
following aspects: verbal divergent thinking (originality, flexibility, fluency), mental
flexibility, associative thinking, than individuals who practiced less than two activities.
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1.9.2 Practice of art activities

We know that the practice of one or more forms of art can lead to short-term benefits to
different aspects of creative potential: divergent thinking, mental flexibility, associative
thinking (e.g., Dunbar, 2008; Gaxiola Tirado et al., 2019; Kurtz, 2012; Russ et al., 1999),
and that arts-based learning approaches can produce long-term effects on creativity
(Meltzer & Meltzer, 2022). We also know that the length of practice will enable the
individual to attain a higher level of creativity (Amabile 1996; Kaufman & Beghetto,
2009; Kerka, 1999) and that a greater diversity of experiences contributes to creative
thinking skills (Memmert et al., 2010; Memmert & Roth, 2007). We therefore hypothesise
that :

H2a: Individuals who practiced one or more forms of art, for a duration of at least 3
months during adolescence, will show, at young adult age, a higher score in the following
aspects of creative potential: verbal divergent thinking (originality, flexibility, fluency),
mental flexibility, associative thinking, than individuals in the control group, while

controlling the two other categories (sport and video gaming).

H2b: The creative potential at young adult age, in the following aspects: verbal divergent
thinking (originality, flexibility, fluency), mental flexibility, associative thinking, will be
positively linked to the duration of the practice of one or more forms of art during
adolescence, while controlling the duration of the practice of one or more forms of sport

and of the practice of video gaming during adolescence.

H2c: The creative potential at young adult age, in the following aspects: verbal divergent
thinking (originality, flexibility, fluency), mental flexibility, associative thinking, will be
positively linked to the number of art activities during adolescence while controlling the
number of one or more forms of sport and of the practice of video gaming during

adolescence.
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1.9.3 Practice of sport activities

We know that the practice of one or more forms of sport, can lead to short-term benefits
to different aspects of creative potential: divergent thinking, mental flexibility and
associative thinking (Bowers et al., 2014; Memmert, 2011; Zahno & Hossner, 2020), that
the time that people spend in unstructured sport settings is found to be positively related
to adult creativity ( Bowers et al., 2014), and that the level of creativity by athletes, who
practiced different sports at recreational level, was significantly higher than that of

athletes who only practiced one (Richard et al., 2017). Therefore, we hypothesise that :

H3a: Individuals who practiced one or more forms of sport, for a duration of at least 3
months during adolescence, will show, at young adult age, a higher score in the following
aspects of creative potential: verbal divergent thinking (originality, flexibility, fluency),
mental flexibility, associative thinking, than individuals in the control group, while

controlling the two other categories (art and video gaming).

H3b: The creative potential at young adult age, in the following aspects: verbal divergent
thinking (originality, flexibility, fluency), mental flexibility, associative thinking, will be
positively linked to the duration of the practice of one or more forms of sport during
adolescence while controlling the duration of the practice of one or more forms of art and
of the practice of video gaming during adolescence.

H3c: The creative potential at young adult age, in the following aspects: verbal divergent
thinking (originality, flexibility, fluency), mental flexibility, associative thinking, will be
positively linked to the number of sport activities during adolescence while controlling
the number of one or more forms of art and of the practice of video gaming during

adolescence.
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1.9.4 Practice of video gaming

Video game play has been associated with a greater disposition towards creativity later in
life (Clark et al., 1989; Russ et al., 1999). We know that the practice of video gaming can
lead to short-term benefits to different aspects of creative potential: divergent thinking
and mental flexibility (e.g., Benedek et al., 2006; Bowman et al., 2015; Green et al., 2012;
Shu-Hua Yeh, 2015). On the other hand, convergent thinking appears not to be impacted
(Blanco-Herrera, 2019). We also know that the length of practice will enable the
individual to attain a higher level of creativity (Amabile 1996; Kaufman & Beghetto,
2009; Kerka, 1999). Therefore, we hypothesise that :

H4a: Individuals who practiced video games for a duration of at least 3 months during
adolescence, will show, at young adult age, a higher score in the following aspects of
creative potential: verbal divergent thinking (originality, flexibility, fluency), mental
flexibility, than individuals in the control group, while controlling the two other
categories (art and sport), and that there will be no significant difference for associative

thinking.

H4b: The creative potential at young adult age, in the following aspects: verbal divergent
thinking (originality, flexibility, fluency) and mental flexibility, will be positively linked
to the duration of the practice of video gaming during adolescence while controlling the
duration of the practice of one or more forms of art and of the practice of one or more

forms of sport.
1.9.5 Practice of different categories of activities

We know that life experience diversity and cognitive diversity contribute to enhanced
creativity (Kurtz, 2012), and that a wide range of activities in diverse domains could
contribute to general improvement of creative performance (Baer, 2016). Therefore, we

hypothesise that :

H5a: The creative potential at young adult age, in the following aspects: verbal divergent
thinking (originality, flexibility, fluency), associative thinking, and more particularly
mental flexibility (Rietveld & Kiverstein, 2014) will be positively linked to the number

of different categories of leisure activities individuals combine during adolescence.
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2 METHOD

This study is a secondary analysis based on the research of Barbot et al. (2021) at Pace
University, entitled “Creative recovery: Narrative creativity mitigates identity distress

among young adults with cancer”, published in the Journal of Psychosocial Oncology.

2.1 Participants - Inclusion and exclusion criteria

Participants to the main study at Pace University were recruited from personal networks
of the investigators, classroom settings at Pace University, as well as on-line sources,
including forums geared to those who have had a history of illnesses.

They are young (emerging) adults between the ages of 18-25, male and female of diverse
racial/ethnic backgrounds. The study is inclusive of participants regardless of their health
statuses and health history.

The condition of inclusion for the present secondary analysis was that subjects reported
the type of activity, number of activities, practice duration of the respective activities, and
filled in the creativity performance-based measures. Accordingly, 32 subjects were
excluded from the research database (N = 161) since they either did not complete any
creativity test or for whom we did not have information about the duration of the practiced
activities.

The sample presented in this study (Table 1) consists of a group of 129 young (emerging)
adults whose age ranged 18-25 (Mage = 23,32, SDage = 1.75).

Participants are both male and female of diverse racial/ethnic backgrounds (63% female,
37% male), with females and males not differing statistically with respect to age (t[127]
=-.701, p = .485) (see Appendix A, Table Al).

Table 1

Case summaries: age in function of gender

Gender N IVlean otd. Devaation BMmomum — IWasdmmm
Female 81 3323 1,71 18 25
Ilale 48 13,46 1,82 18 a5
Total 129 1332 1,75 18 25
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2.2 Creative potential assessment instruments

The participants’ components of creative potential were measured using the following

assessment tools:

- Verbal Divergent Thinking : three aspects: originality, flexibility, fluency, are measured
by the Alternative Uses Task (AUT; Guilford - derived from Torrance, 1968) and are
reported as ‘DT originality’, ‘DT flexibility’ and ‘DT fluency’;

- Mental Flexibility is measured by the Morpheus Task (Lubart et al., 2013; based on

lonescu, 2012) and reported as ‘Mental flexibility’;
- Associative thinking is measured on one hand by the Compound Remote Associates

Task (CRAT; Bowden & Jung-Beeman, 2003) and more specifically, visual association
is measured by the Overinclusive Thinking Task (Barbot, 2021), following a similar
procedure to the Alternative Categories Task (ACT; Barsalou, 1983). They are reported
as ‘Associative thinking RAT’ and as ‘Associative thinking OV”’;

- Narrative creativity more specifically creative writing is measured by the Storyboard

Task (Taylor et al., 2020) and is reported as ‘Creative writing’.

All scores in this sample were standardised through conversion into z-scores.
2.2.1 The Alternate Uses Task (AUT)

DT tasks require the production of numerous solutions to an open-ended problem
(Guilford, 1967, as cited in Kleibeuker et al., 2016) in a given time.

Within recent creativity research, DT tasks are by far the most widely used measures
(Alhashim et al., 2020; Kleibeuker et al., 2016; Plucker & Mackel, 2010; Reiter-Palmon
et al., 2019), and among them, the Alternate Uses Task (AUT; Wilson et al., 1953) has
been used for assessing DT and creative ability for decades, being one of the most popular
and therefore psychometrically examined by creativity researchers (e.g., Dumas et al.,
2020; Gubenko & Houssemand, 2022; Puryear et al., 2017). Despite their inherent
subjectivity, the originality scores rated by humans have been found most reliable at both
the composite and latent factor levels (Dumas et al., 2020). According to Runco & Acar
(2012), DT tests are also reasonably valid predictors of some performance criteria, which
is confirmed by psychometric research suggesting that tests of divergent thinking provide
useful estimates of the potential for creative thinking.

In practical terms, a common object (such as a brick, a pen, or a paperclip) is presented

to the participant, with the request to generate as many alternative, original uses as
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possible of this object in a given time span. Doing so, AUT enables an evaluation of the
ability to produce diverging uses from a single starting point (Erwin et al., 2022). Several
objects are used, one at the time, each consisting in a separate trial. Time limits and the
number of trials depend on the objective of the study (Abraham, 2018, as cited in
Alhashim et al., 2020). The participants to this study had about 8 minutes to complete the
test. After collection, the answers of each participant are analysed and scored on creativity
(Alhashim et al., 2020).

The AUT answers are generally scored by taking the four regularly used dimensions of
DT into consideration: originality, fluency, flexibility and elaboration (Alhashim et al.,
2020).

Originality corresponds to the number of statistically infrequent ideas, showing an ability
to produce uncommon or unique responses (Alhashim et al., 2020; Kim, 2006), the
originality arising from the distal-relatedness of these responses from the corresponding
context or prompt (Dumas et al., 2020).

Fluency (ideational fluency) is the number of given answers that appropriately answer the
prompt, regardless of novelty (Erwin et al., 2022; Alhashim et al., 2020). High fluency
being important for creativity, because common, socially available ideas tend to pass first
whereas more idiosyncratic, rare and unusual ideas tend to come later (Beaty & Silvia,
2012; Lubart et al., 2015). Because, “the more responses a participant generates, the more
likely they include an original response”, fluency affects originality (Alhashim et al.,
2020, § 2.1).

Flexibility is the number of categorically different ideas (Weiss & Wilhelm, 2022),
indicating the diversity of ideas (Torrance, 1972).

Elaboration refers to the level of information or the significance of the answers, that is
the ability to embellish ideas with details (Goff & Torrance, 2002, as cited in Bowers et
al., 2014, p.324; Torrance, 1972). This dimension was not included in the study.
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2.2.2 The Morpheus Task

The Morpheus task consists of 6 sets of 15 images each. The images transform from one
object to another, in progression (see Figure 1).

The subject’s task is to recognize the new object or the last image in the sequence as
quickly as possible, using the least intermediary images (Lubart et al., 2013).

This test being still in development phase, its reliability nor validity can be confirmed.

Figure 1
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Example of item of Morpheus task on the Crealyx platform (as cited in Barbot, 2021)

2.2.3 The (Compound) Remote Associates Test (RAT) and
Overinclusive Thinking Task (OV)

According to Mednick and Mednick (1967), the Remote Associates Test (RAT) was
found to yield reliable scores (Spearman Brown .91 and .92). It evaluates individuals’
creative potential and is known as a valid measure of creative convergent thinking
(Chermahini et al., 2012; Mednick, 1968). It was designed with regard to Mednick’s
(1962) associative theory of creativity, explaining that the creative thinking process
consists in “using associative elements to create new combinations which either meet
specified requirements or are in some way useful” (Chermahini et al., 2012, p.177).

The RAT, developed and constructed by Mednick (1962), and RAT-like problems have
been used, over the years, in numerous studies of problem solving and creative thinking
by many researchers and in various languages. They are less complex as insight problems,
but present properties of insight problems leading to insight solutions (Behrens &
Olteteanu, 2020; Bowden & Jung-Beeman, 2003). The RAT consists, in its college form,
of 30 items (Mednick, 1968; Mednick & Mednick, 1967) to measure creative thought
without requiring any specific domain knowledge (Bowden & Jung-Beeman, 2003;
Chermabhini et al., 2012). RAT is a tool in which the subject receives sets/items of three
words drawn from mutually remote associative cluster, with the task to provide mediating
links between them. It is however important that the mediating link is strictly associative
rather than following elaborate rules of logic, concept formation, or problem solving.
For example: ‘Out-Dog-Cat’ and the fourth word that can serve as an associative

connective link between these disparate words is ‘House’ (Mednick, 1968).
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According to Chermahini et al. (2012), the RAT, that is, looking for a highly constrained,
single solution, corresponds quite well to Guilford’s (1967) concept of convergent
thinking. Despite Guilford’s distinction, in many studies the RAT has been used as a test
of overall creativity (Chermahini et al., 2012). The score is determined by the number of
valid answers given in a particular time (Chermahini et al., 2012, Mednick, 1968). Solvers
must think of more distantly related information in order to connect the three words,
requiring creative thoughts to reach a solution (Bowden & Jung-Beeman, 2003). This
kind of association is assumed to be familiar to a majority of individuals (Chermahini et
al., 2012).

For the purpose of this study, participants filled in the Compound Remote Associates
Test (CRAT; Bowden & Jung-Beeman, 2003, Threadgold et al., 2019), a 10 items task
that measures insight and associative thinking, adapted from the original RAT version.
The participants were tasked to choose one part of a compound word that correctly pairs
with three provided compound word parts. Example: ‘back, clip, and wall’ are provided,
and the correct choice is ‘paper’ to create a compound word with each of the three initial
words that were given. The features of the CRAT present advantages over classic insight
problems, due to their simplicity, unambiguity, making scoring easier, and a short time
to complete (Bowden & Jung-Beeman, 2003).

Overinclusive thinking task (OV): The overinclusive thinking task evaluates
participants’ semantic networks and categories by presenting pictures and follows a
procedure similar to the Alternative Categories Task (ACT; Barsalou, 1983). For this
purpose, images were selected belonging to five categories including objects, clothes,
kitchen, farm, and transportation (see Figure 2). Figure 2

After viewing an initial image, participants are

asked to select objects that are related to that :‘p

image. Items of which participants do not

know the name or the use are excluded.

Participants are not limited in terms of the i @’% oy
number of items chosen or the semantic
distance to the initial object such as colour, or [ A SN 7 g

al., 2021). task on the Crealyx platform (as cited in
Barbot, 2021)
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2.2.4 The Storyboard Task and Consensual Assessment Technique

In order to assess creative writing abilities, participants are generally asked to provide a
writing sample, most frequently a poem or short story, often in response to a specific
prompt (Kaufman & Baer, 2012). For example, in the short story writing task, the
participants receive an ambiguous title or a picture or image. They are asked to generate
a short story within a certain time frame. The storyboard task (Taylor et al., 2020)
discussed in this study is based on the presentation of a series of images, the participant
being asked to create one original story, using three provided images as input (illustrating
respectively the beginning, middle and end of the story; Barbot et al., 2012).

The storyboard task, as a method for assessing creative writing, demonstrated good
psychometric properties, making it a valuable assessment of creative writing (Taylor et
al., 2020). According to Taylor et al. (2020), the psychometric evaluation of the
storyboard task suggests that it has demonstrated to be a valuable assessment of creative
writing, because it shows good alternate form and delayed alternate form reliability, as
well as good criterion validity with divergent thinking and self-reported ideational
behaviour (Taylor et al., 2020).

The assessment of the creative writing production in the form of storyboard is carried out
using a method called Consensual Assessment Technique (CAT; Amabile, 1982; Taylor
et al., 2020), a widely used and well validated technique in creativity research that has
been used in various experiments using a wide range of tasks for evaluating the level of
creativity of diverse creative products. The CAT finds its roots in Amabile’s (1982) social
psychology of creativity. It is a method whereby judges, a group of experts familiar with
a given domain, give their subjective rating for the individual outputs on their relative
creativity compared to the group of outputs, following a number of guidelines or protocols
(Amabile, 1982; Cseh & Jeffries, 2019; Storme et al., 2014; Taylor et al., 2020). The
ratings of the judges are then analysed on the level of consensus, and with a satisfactory
level of agreement the results can be distributed on a scale ranging from low to high
creativity (Cseh & Jeffries, 2019). Studies may differ in how the rating of writing samples
is conducted, including variations in the number of raters, their level of expertise, and the
degree of rating guidance they are provided (Cseh & Jeffries, 2019). However, the CAT
is known to produce high levels of inter-rater reliability of creativity scores, exceeding
.70, and often ranging as high as the .90s (Amabile, 1982; Kaufman et al., 2008). This is
found regardless of the specific levels of agreement which can vary according to the
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domain and the level of expertise of the raters (Kaufman et al., 2008; Taylor et al., 2020).
Therefore, the CAT has been called the ‘gold standard’ of creativity assessment (Carson,
2006, as cited in Baer & McKool, 2014), as “judgements of creative products by experts

closely aligns with how real-world creative products are judged” (Taylor et al., 2020, p.3).

2.3 Participants — Leisure participation data

Respondents of Barbot et al.’s (2021) study were asked to report all informal creative and
leisure activities in which they voluntarily participated at any time in their lives for at
least 3 months, including the teams they participated in, the classes they took (e.g., art,
dance, etc.) or the lessons or groups they joined. (e.g., music, drama, etc.).

In addition, they were asked to report the age at which they started and the age at which
they stopped each activity.

Based on the information reported and previous studies dealing with this subject (cf.
supra, 81.7.2; Davis et al., 2014; Mareque et al., 2019), the activities were grouped in

three main categories: art, sport and video gaming.

Figure 3 Figure 3 shows clear variations in

Gender repartition of activities participation and interest in different

30
Gender

rams leisure activities, girls in this study
Male

having practiced three times more art

2
=]

activities than boys, and boys, two times
more sport activities than girls. Indeed,

Number of subjects

=]

according to Shaw et al. (1995, as cited
in Barbot, 2008), boys would be

inclined to participate in masculine

Activities activities, particularly sport, while girls
would be less conformist in their leisure choices and invest in less traditional activities
(Barbot, 2008). Gender stereotypes could be a possible explanation of this observed
repartition under boys and girls (Poole, 1986 as cited in Barbot, 2008).

Participation in creative activities took place during adolescence. A minimum of 3 months
of participation in a leisure activity has been set for the individual to be considered as
having practiced one or more activities, since to be creative, the person must have some
experience (Stein, 1953), knowledge of the subject matter and a strong bond with it, as

well as intrinsic motivation (Amabile, 1996; Kerka, 1999), the length of practice enabling
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the individual to attain a higher level of creativity (Kaufman & Beghetto, 2009).

The developed creativity potential could in turn be transferred to other activities/tasks
(Tsung-Hsien & Han-Kuang, 2022; Memmert & Roth, 2007).

Participants started their leisure activities Table 2

on average at the age of 12 (M = 12.04). Descriptive statistics

The average practice duration of leisure Years
Mean age start 12.03

activities, each taken separately, is around Mean duration 6.25
6 years (M = 6.25). The average age of Meanage end 18.29
) o Mean age tests 23.32
completion of activities is around 18 years nfean time btw tests and end 5.03

(M = 18.29), to be compared with the average age of the subjects at the time of testing
(M = 23.32). This gives an average term of 5 years (M = 5.03) between the end of the
practice of the leisure activities and the time of passing the tests (see Table 2).
Participants were assigned to groups according to the hypotheses (see App. A, Fig. A0).
The control group is composed of young adults who have not practiced or practiced less
than 3 months one of the three main categories of activity: art, sport, video gaming, but
may have participated to other activities that do not belong to the categories chosen in
this study, and for which we have not found a significant link in the literature with the
development of creative potential, as for example shopping, bible teaching, and so forth.
All subjects may have practiced, on top of the three retained categories, other activities
considered as neutral.

The duration is expressed in number of years and the total duration of activities for each
category was calculated by summing the respective durations of each activity invested by
each individual. This explains some of the high figures mentioned for the duration of
activities: a subject who practiced four activities each for 10 years is reported as having
accumulated 40 years of practice. Intensity/frequency information has not been recorded
in the original study. When ‘leisure activities’ or ‘duration leisure’ are mentioned, this
refers to activities falling within the three categories selected as described under point
1.7.2.

2.4 Data analytic plan

For the analysis of hypotheses, we applied the following procedures:
For hypotheses Hla, H2a, H3a we conducted for each creativity measurement an

independent-samples t test to compare the means of the two groups. Where the underlying

assumptions could not be met, we used a nonparametric Mann-Whitney U test (see
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Appendix A). To test hypotheses H1b and H1c we proceeded by simple linear regression
(see Appendix A). For hypotheses H2b, H2c, H3b and H3c, we tested the effects of

duration and number of activities on the score of the creativity measurements by multiple
regressions (see Appendix B). The analyses for the H4 hypothesis were carried out, but
did not allow us to draw any conclusion, as the database we used did not include enough
subjects (10 in total of which only 4 could be isolated who only practiced video gaming
(see Appendix C). For the hypothesis H5a we proceeded by analysis of variance
(ANOVA) and when the underlying assumptions could not be fulfilled, we proceeded by
nonparametric Kruskal-Wallis test (see Appendix A).

All calculations reported in this document were carried out using SPSS 28.01.0., and an

alpha level of p < 0.05 was adopted for all statistical tests.

3 PRELIMINARY ANALYSES

For hypotheses H2b, H3b, H2c, H3c, the underlying assumptions of the multiple linear
regressions for most of the analysed dependent variables, were not fulfilled (non-normally
distributed residuals). We also found out that the results were too much influenced by
durations/number of activities with high observed values (based on Leverage and Cook
indexes). Those influential observations have duration/number of activities values that
are not well represented (few points with such values). Thus, it cannot be confirmed if it
represents the real relation between duration/number variables and dependent variables
or if this is only observed by chance. More evidence (more subjects with the same kind
of values) would be required.

Since the linear regression was not deemed appropriate, we addressed these hypotheses
(H2b, H3b, H2c, H3c) while accounting for the limitation of data and conducted
ANOVA'’s. It was decided to have no more control for another activity (focus only on
sport/art) and to rely on ANOVA to perform the test by creating groups. This would allow
us to alleviate the effect of highly influential points (gathered in one group) and to carry
out nonparametric tests (Kruskal-Wallis and Mann-Whitney for the multiple comparison
tests) where the underlying assumptions were not all met. The analysis of the data led us
to create three groups for both the duration and the number of activities in order to ensure
a certain balance in the size of the groups, excluding any interference from the other
categories of activities by retaining only the subjects who have practiced the category of

activities mentioned in the hypothesis (see Appendix A, fig. A0).
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4 STATISTICAL ANALYSIS

This study was carried out with 129 participants. Table 3 indicates that some creativity
tests were not filled in by all participants, which explains the different numbers of subjects
per test through the entire analysis. Standardised data are presented in Appendix A, Table
A2.

Table 3
Mental Associatree Associatree
Creative writing DT onginality DT flexdbility DT fluency flexdbility thinking RAT thinking OV
N 125 127 127 122 107 125 118

Table 3: Number of participants per dependent variable. For more details see Appendix A, table A3.
4.1 Leisure activities

Hypothesis H1a: Individuals who practiced at least one or more of the retained leisure
activities (art, sport, video gaming) for a duration of at least 3 months during adolescence,
will show, at young adult age, a higher score of creative performance in creative writing

than individuals in the control group.

An independent-samples t test was performed to evaluate whether the scores of creative
writing in the ‘leisure’ condition (M =-0,02, SD = 1,01) are higher than in the ‘control’
condition (M = 0,12, SD = 0,98) (see Table 4). The underlying assumptions were well
fulfilled (see Appendix A, Tables A4, A6 & Fig. Al, A2).

Table 4 Based on the data, we could not
Zscore: Creative writing conclude that the creative writing scores

of individuals who practiced at least one
Group H ITean Std. Deviation  Varlance ] ] o
— 110 01T 100537 1001 or more of the retained leisure activities
Confrol - 13 1223 8434 269 (art, sport, video gaming) for a duration
Total 125 0000 1,00000 1,000

N _ o of at least 3 months during adolescence,
Table 4: Summary statistics for creative writing in the

two groups. The ‘control group’ is composed of are higher than those of the control
subjects who practiced art, sport, video gaming B
activities for less than 3 months or practiced other 9roup (t[123] = - 0,50, p =.693) (see

activities. It shows that the ‘Control’ group is less Appendix A, Table A6)
represented (12%) than the ‘Leisure’ group (88%). ’

H1b: The creative performance in creative writing, at young adult age, will be positively
linked to the duration of the practice of one or more forms of leisure activities during

adolescence.
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The case summaries Table Tgple 5
5 shows that, on average,

Duration Leisure

participants practiced the

Tean Wedian  TWiummn — Badmum — 5td Deviation  Vanance

leisure activities during 129 12060 9,083 00 97,00 15,350 735626

the equivalent of 13 years  Taple 5: summary statistics of the duration of leisure activities
(M =12.96). The minimum set in the hypothesis is 3 months. The maximum cumulative

total of activities goes up to 97 years (1164 months) for one subject (cf. supra §2.3).

Figure 4 However, it is important to note that

Distribution of participants by duration

there is considerable variability (s> =

&0
Mean = 12 86
Std. Dev. = 15,35

N 25 235.626), confirmed in the histogram
(Figure 4), which indicates that this
variable shows a left-skewed asymmetric
distribution. A nonparametric Spearman

Number of participants

correlation coefficient was performed to

evaluate the relationship between the

— duration of leisure activities and the

00 1000 2000 3000 4000 S000 6000 7000 8000  S000 10000

Duration Leisure (years cumulate) score at creative writing. The results

indicated a non-significant relationship between the duration of leisure activities and the
score at creative writing (rs[123] = .140, p = .119) (See Appendix A, Table A10).

In order to test the research question, a simple regression was conducted, with the duration
of leisure activities (art, sport, video gaming) as the predictor, and levels of creative
writing as the dependent variable. Underlying assumptions were met (see Appendix A,
Table A1l & Fig. A6, A7). Overall, the results showed that the predictive model was
significant (F[1, 123] = 7.439, R? = .057, p = .007). 5.7% of the variance of creative
writing is explained by the duration of leisure activities (see Figure 5 & Appendix A,
Tables A12, Al13).

Table 6

Coefficients?

Standardized
Unstandardized Coefficients Coefficients 95,0% Confidence Interval for B
Model B Std. Enor Beta t Sig. Lower Bound — Upper Bound
1 (Constant) -,202 14 -1,766 J0s0 - 428 024
Duration Leisure 016 006 ,239 2,727 ,oo7 ,a04 028

& Dependent Vaniable: Zscore: Creative wiiting

Table 6: Effect of leisure duration on creative writing
The results in Table 6 showed that the duration of leisure activities was a significant

positive predictor of creative writing (f = 0.016, t = 2.727, p = .007).
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When analysing the leverage index
graph (see Appendix A, Fig. A8),
four points (ID 92, 122, 31, 116)
appear to be greater than 4/n (4/125
=0.032). These points alone can bias
the regression line (see Figure 5). It

Zscore: Creative writing

is important to mention that these 4
points are precisely the 4 subjects
who participated in the longest
activities

duration of leisure

(between 50 and 97 years cumulate).

B? Laear=0,057

2000 40,00 6000 60,00 100,00

Duration Leisure

Figure 5: scatterplot shows relationship between the
duration of leisure activities and creative writing.

By replicating the analysis without these subjects, we can observe that the regression line

was strongly influenced going from a significant effect to a non-significant effect (f =
0.014,t=1.594, p = .113) (see Appendix A, Tables A16-A18 & Fig. A11).

Hypothesis H1c: The creative performance in creative writing, at young adult age, will

be positively linked to the number of leisure activities practiced during adolescence.

Table 7

Number of activities
N TWlean TWedian Ioomuwm  Maxmum  5td. Devaation Vanance
120 2,04 1,00 0 1,85 34l

Table 7: summary statistics of the number of leisure activities

Figure 6

Distribution of participants by number of activities

&0
Mean = 2 04

N=129

Number of participants

1] 1 2 3 4 5 B 7 B El 10

Number leisure activities

Std. Dev. = 1,847

The case summaries Table 7 shows that
the participants in this study engaged in 0
to 9 leisure activities, with an average of
two activities. The majority of
participants (64%) were found practicing
one activity (42%) and two activities
(22%). The histogram (Figure 6) shows
that the data follows a left-skewed
asymmetric distribution, not a normal
distribution. A nonparametric Spearman
correlation coefficient was performed to

evaluate the relationship between the
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number of leisure activities and the score at creative writing. The results indicated a
significant weak relationship between the number of leisure activities and the score at
creative writing (rs[123] = .184, p = .040) (see Appendix A, Table A21).

In order to test the research question, a simple regression was conducted, with the number
of leisure activities (art, sport, video gaming) as the predictor, and levels of creative
writing as the dependent variable. Underlying assumptions were met (see Appendix A,
Table A22 & Fig. Al13, Al4).

Table 8
Coefficients?
Standardized
Unstandardized Coefficients Coefficients 95,0% Confidence Interval for B
Ivlodsl B St Enor Beta t Sig. Lower Bound — Upper Bound
1 (Constant) - 224 134 -1,667 093 -, 490 042
Munber Leiswe activities A4 052 195 2,209 029 012 217

. Dependent Varable: Zscore: Creattve wiiting

Table 8: Effect of the number of leisure activities on creative writing

Overall, the results showed that the predictive model was significant (F[1, 123] =
4.878, R? = .038, p = .029). 3.8% of the variance of creative writing is explained by the
number of leisure activities (see Figure 7 & Appendix A, Tables A23, A24). The results
in Table 8 showed that the number of leisure activities was a significant positive predictor
of creative writing (B = 0.114, t = 2.209, p = .029).

When analysing the Leverage Index  Figure 7
graph (see Appendix A, Fig. Al5),
nine points (ID 92, 122, 31, 116, 123, B Livear =0,038
22,150, 139, 103) appear to be greater
than 4/n (4/125 = 0.032). Only one
point greater than 4/n (0.032) appears

5]
coo

com © 00

Zscore: Creative wiiting

when analysing the Cook Index graph
(ID 103) (see Appendix A, Fig. Al6).

These points alone can bias the

8
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w©
o

Number Leisure activiies
Figure 7: scatterplot shows relationship between the
important to mention that these 9 number of leisure activities and creative writing.

regression line (see Figure 7) It is

points are precisely the 9 subjects who participated in the greatest number of leisure
activities (between 6 and 9 activities). By replicating the analysis without these subjects,
it can be observed that the regression line was strongly influenced, going from a
significant to a non-significant effect (8 = 0.116, t = 1.569, p = .119) (see Appendix A,
Tables A26-A28 & Fig. Al8).
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Hypothesis H1d (see Appendix A, Tables A29-A57 and Fig. A19-A53)

Individuals who practiced two or more leisure activities (arts, sports, video gaming) for
at least 3 months during adolescence, will show, at young adult age, a higher score of
creative performance in creative writing (more holistic dimension) as well as in the
following aspects: verbal divergent thinking (originality, flexibility, fluency), mental
flexibility, associative thinking, than individuals who practiced less than two activities.

Independent-samples t tests and Mann-Whitney U tests were performed to evaluate
whether the scores of creative writing, DT (originality, flexibility, fluency), mental
flexibility and associative thinking (RAT & OV) are higher in the ‘2 or more leisure

activities’ condition than in the ‘0 or 1 leisure activity’ condition (see Table 9).

Table 9
Escore: Zscore:
Zseore: Creative Zseore: DT Zscore: DT Zscore: DT Zscore: Mental Agsociative Associative
Number Leisure activities writing originality flesdhility fluency flexdbility thinking RAT thinking OV
Oand 1 leisure activity N 66 a7 a7 64 58 G4 64
Mean -,1535 -,1238 -, 1310 2844 L1482 -2274 -1976
Median -,2400 -1207 -,1823 -6137 L1273 0842 -,3941
Stel. Deviation 92751 DaEs27 1,03708 ,86220 07549 1,20823 ,82682
2 and more leisure activities N 59 60 60 58 49 61 54
Mean A7 L1439 ,2021 138 -1754 ,2386 2342
Median 4305 ,2807 L3886 1246 -, 1606 L6381 ,o0og
Stel. Deviation 1,05639 1,02319 ,92397 1,05365 1,01014 64861 1,13660

Table 9: Descriptive statistics for each group (‘0 and 1 leisure activity’, ‘2 and more leisure activities’)
across the seven dependent variables of interest. The ‘0 and 1 leisure activity’ group is composed of
subjects who practiced art, sport, video gaming activities for less than 3 months or practiced other
activities, and subjects who practiced one leisure activity (art, sport, video gaming) for more than 3
months. The 2 and more leisure activities’ group is composed of subjects who practiced two or more
leisure activities (art, sport, video gaming) for more than 3 months.

Based on the data we can conclude that the scores for young adults who practiced two or
more forms of leisure activities for more than 3 months during adolescence, are higher
than for those who practiced none or one activity for creative writing (z = -2.070, p =
.019, d = 3.403) (see figure 8), DT flexibility (t[125] = -2.187, p = .015, d = 0.389), DT
fluency (z=-3.666, p < .001,d = 3.415),  Figure 8

associative thinking RAT (z = -2.241, p  Boxplot : Creative writing

= .013, d = 3.421), associative thinking
OV (z=-2.436,p=.008,d=3.378). The = T
effect size for the difference between the T

groups was calculated using Cohen’s d

Zscore: Creative writing

(1988), indicating a small effect for DT *

flexibility, and a large effect for creative i l
writing, DT fluency, associative thinking Dand 1 e actty 2ant mor s acttes
RAT and OV. For the other boxpra?bgrgguéea,&ﬁgsendix A

Fig. A33, A38, A48, A53
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On the other hand, the data did not enable to conclude that the scores for young adults
who practiced two or more forms of leisure activities for more than 3 months during
adolescence, are higher than for those who practiced none or one activity for DT
originality (t[125] = -1.543, p = .063) and mental flexibility (t[105] = 1.682, p =.952).

4.2 Practice of art activities

Hypothesis H2a (see Appendix A, Tables A58-A86 and Fig. A54-A71)

Individuals who practiced one or more forms of art, for a duration of at least 3 months
during adolescence, will show, at young adult age, a higher score in the following aspects
of creative potential: verbal divergent thinking (originality, flexibility, fluency), mental
flexibility, associative thinking, than individuals in the control group, while controlling

the two other categories (sport and video gaming).

Independent-samples t test and Mann-Whitney U tests were performed to evaluate
whether the scores of DT (originality, flexibility, fluency), mental flexibility and
associative thinking (RAT & OV) are higher in the ‘art only’ condition than in the

‘control’ condition (See Table 10).

Table 10
Zgcore: Zgeore:
Zgeore: DT Zgeore: DT Zgzeore: DT Zgeore: Mental Aszociatre Aszociative
Activities originality flexdbility fluency flexdbility thinking RAT thinking OV
Control N 15 15 15 13 14 15
ean 096 -323 -,336 223 - 548 039
Median 314 -, 260 -, 566 033 054 026
Std. Deviation 898 602 A12 701 1,565 852
Artonly N 39 39 37 32 38 34
Ivlean -073 042 073 -204 ,a70 -125
Mechan -,102 AT8 -122 234 638 -410
Std. Deviation 954 1,046 1,088 D65 869 954

Table 10: Descriptive statistics for each group (‘control’ and ‘art only’) across the six dependent variables
of interest. The ‘control” group is composed of subjects who practiced art, sport, video gaming activities
for less than 3 months or practiced other activities. The ‘art only’ group is composed of subjects who
practiced one or more art activities for more than 3 months excluding sport and video gaming activities.
The ‘Control’ group is less represented than the ‘art only’ group.

Although mean values for DT flexibility, DT fluency and associative thinking RAT are
higher in ‘art only’ group than in ‘control group’ (see Table 10), we could not conclude
that the scores are significantly higher among the subjects in the ‘art only’ condition than
among those in the ‘control” condition for DT originality (t[52] = 0.595, p =.723), DT
flexibility (z=-1.56, p =.060), DT fluency (z =-0.879, p =.190), mental flexibility (t[43]
=1.444, p =.922), associative thinking RAT (z =-1.55, p =.061) and associative thinking
OV (z=-0.868, p =.807).
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Hypothesis H2b (see Appendix A, Tables A87-A132 and Fig. A72-A96)

The creative potential at young adult age, in the following aspects: verbal divergent
thinking (originality, flexibility, fluency), mental flexibility, associative thinking, will be
positively linked to the duration of the practice of one or more forms of art during
adolescence, while controlling the duration of the practice of one or more forms of sport
and of the practice of video gaming during adolescence.

One-way ANOVA and Kruskal-Wallis tests were performed (cf. supra 83) to compare
the effect of the duration of art activities on scores of DT (originality, flexibility, fluency),

mental flexibility and associative thinking RAT & OV (see Table 11).
Table 11

Zscome: Zscore:
Escore: DT Zscore: DT Zgcore: DT Zscore: Iental Associative Associative
Dharation Art originality flexdbility fluency flexbility thinking RAT thinking OV
0-=2yeas- ART N 20 20 19 17 19 19
IMean 093 -,258 -,323 236 - 441 -,066
Iedian 238 =221 -,533 374 034 -, 081
Stel. Deviation 863 148 559 936 1,505 ,800
210 years - ART N 19 19 19 17 19 18
IMean -,065 013 ,100 432 026 -410
Median -,316 064 -,190 -,396 638 -,666
Stel. Deviation 930 978 1,233 654 921 181
> 10 years - ART N 15 15 14 11 14 12
IMean -,136 JA12 135 -028 203 A5
Iedian 031 656 025 ,250 361 L187
Stel. Deviation 1,057 1,163 1,025 1.010 540 1,116

Table 11: Descriptive statistics for each group (‘0 - <2 years’, 2 -10 years’ and “>10 years’) across the
six dependent variables of interest. The ‘0 - <2 years’ group is composed of subjects who practiced one
or more art activities for less than 2 years cumulated, excluding sport and video gaming activities, and
all subjects who did not practice any art, sport or video games. The ‘2 - 10 years’ group is composed of
subjects who practiced one or more art activities for 2 to 10 years cumulated, excluding sport and video
gaming activities. The “>10 years’ group is composed of subjects who practiced one or more art activities
for more than 10 years cumulated, excluding sport and video gaming activities.

No significant differences were found among the three groups of participants (0 - <2
years, 2 -10 years, >10 years) excepted for mental flexibility and associative thinking OV.
Based on the data we could not conclude that the duration of the practice of one or more
forms of art has a significant effect on the scores of DT originality (F[2, 51] =
0.277, p =.759), DT flexibility (H[2] = 2.258, p = .323), DT fluency (H[2] =1.156, p =
.561), associative thinking RAT (H[2] = 1.324, p = .516). We could thus not conclude
that the creative potential at young adult age, in DT originality, DT flexibility, DT fluency
and associative thinking RAT, is higher among subjects who, during adolescence, have
practiced one or more forms of art for a duration of more than 10 years than among
subjects with a practice duration of 2 to 10 years, and is higher among subjects with a
practice duration of 2 to 10 years than among those with a practice duration of O to less
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than 2 years, while excluding possible interference of the practice of one or more forms
of sport and of the practice of video gaming during adolescence.

Kruskal-Wallis tests showed that there was a statistically significant difference in mental
flexibility scores (H[2] = 7.976, p = .019) and associative thinking OV scores (H[2] =
6.507, p = .039) among the three different duration groups of art activities. Thus, groups
were compared two by two using Mann-Whitney U tests, applying a Bonferroni
correction (3 comparisons, therefore p values multiplied by 3).

Based on the multiple comparisons, we cannot conclude that mental flexibility scores at
young adult age, are higher among subjects who, during adolescence, have practiced one
or more forms of art for a duration of more than 10 years than among subjects with a
practice duration of 2 to 10 years (z = -2.046, p = .062), nor among subjects with a
practice duration of 0 to less than 2 years (z = -.588, p =.165), nor are mental flexibility
scores higher among subjects with a practice duration of 2 to 10 years than among those
with a practice duration of 0 to less than 2 years (z = -2.600, p = .987), while excluding
possible interference of the practice of one or more forms of sport and of the practice of
video gaming during adolescence.

For the associative thinking OV dimension, the data analysis showed a singular result:
subjects who practiced one or more forms of art for more than 10 years have higher scores
than those with a practice duration of 2 to 10 years (z = -2.540, p =.017), but show no
significant difference with subjects who have practiced 0 to less than 2 years (z = -.588,
p = .384), nor have subjects with a practice duration of 2 to 10 years higher scores than
those with a practice duration of 0 to less than 2 years (z = -1.489, p =.796). We therefore
cannot say with certainty that the score of associative thinking OV is positively linked to
the duration of the practice of one or more forms of art.

This is confirmed by the analysis with multiple regression, that shows that overall,
without 1D92 & ID122 (most remote points in the regression model [art & sport] and
showing high leverage and Cook), the results showed that the predictive model was not
significant with a risk factor o = .05 (F[3, 112] = 1.234, R? = .032, p = .301). Only 3.2%
of the variance of associative thinking OV is explained by the duration of art, sport and
video gaming activities. The results showed that the duration of art, was not a significant
positive predictor of associative thinking OV ( = 0.009, F =0.790, p = .376, R? =.007),
while controlling for the duration of sport and the duration of video gaming (see Appendix
B, Tables B71-73).
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Hypothesis H2c (see Appendix A, Tables A133-A164 and Fig. A97-A121)

The creative potential at young adult age, in the following aspects: verbal divergent
thinking (originality, flexibility, fluency), mental flexibility, associative thinking, will be
positively linked to the number of art activities during adolescence while controlling the
number of one or more forms of sport and of the practice of video gaming during
adolescence.

One-way ANOVA and Kruskal-Wallis tests were performed (cf. supra 83) to compare
the effect of the number of art activities on scores of DT (originality, flexibility, fluency),
mental flexibility and associative thinking RAT & OV (see Table 12).

Table 12
Zscore: Zscore:
Zscore: DT Zscore: DT Zscore: DT Zscore: Mental Associatrve Associatrve
Mwmber A1t activitiss originality flexdbility fluency flexdbility thinking AT thinking OV
0 Art activity N 15 15 15 13 14 15
Mean 096 -325 -,336 223 -,.549 039
Mecdian 314 -,260 -, 566 083 084 026
Std. Deviation 898 602 372 701 1,565 852
1 Art activity N 24 24 23 22 23 21
IMean -,103 -,006 -141 -,159 -,108 -, 268
Mecdian -, 276 273 -625 -.210 084 612
Std. Deviation 1,053 1,113 1,126 927 1,038 883
2+ Aot activities N 15 15 14 10 15 13
Mean -,026 117 A24 -,305 343 107
Mecdian 170 656 503 -.347 638 010
Stel. Deviation 802 061 960 1,000 A2 1,053

Table 12: Descriptive statistics for each group (‘0 art activity’, ‘1 art activity’ and 2+ art activities’)
across the six dependent variables of interest. The ‘0 art activity’ group is composed of subjects who
practiced art, sport, video gaming activities for less than 3 months or practiced other activities. The ‘I
art activity’ group is composed of subjects who practiced one art activity for more than 3 months,
excluding sport and video gaming activities. The 2+ art activities’ group is composed of subjects who
practiced two or more art activities for more than 3 months, excluding sport and video gaming activities.

No significant differences were found among the three groups of participants (0 art
activity, 1 art activity, 2+ art activities) for the six investigated dimensions.

Based on the data we could not conclude that the number of art activities has a significant
effect on the scores of DT originality (F[2, 51] = 0.204, p = .816), DT flexibility (H[2] =
2.602, p = .272), DT fluency (H[2] = 5.630, p = .060), mental flexibility (F[2, 42] =
1.111, p = .339), associative thinking RAT (H[2] = 3.665, p = .160) and associative
thinking OV (H[2] = 2.296, p = .317). We could thus not conclude that the creative
potential at young adult age in DT originality, DT flexibility, DT fluency, mental
flexibility, associative thinking RAT and associative thinking OV, is higher among
subjects who, during adolescence, have practiced two or more art activities than among
those who practiced only one art activity, and is higher among subjects who practiced
only one art activity than among those who practiced no art activity, while excluding
possible interference of the practice of one or more forms of sport and of the practice of

video gaming during adolescence.
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4.3  Practice of sport activities

Hypothesis H3a (see Appendix A, Tables A165-A188 and Fig. A122-A139)

Individuals who practiced one or more forms of sport, for a duration of at least 3 months
during adolescence, will show, at young adult age, a higher score in the following aspects
of creative potential: verbal divergent thinking (originality, flexibility, fluency), mental
flexibility, associative thinking, than individuals in the control group, while controlling

the two other categories (art and video gaming).

Independent-samples t test and Mann-Whitney U tests were performed to evaluate
whether the scores of DT (originality, flexibility, fluency), mental flexibility and
associative thinking (RAT & QOV) are higher in the ‘sport only’ condition than in the
‘control’ condition (See Table 13).

Table 13
Zscore: Zzcore:
Zgeore: DT Zgeore: DT Zgeore: DT Zacore: Mental B sgsociattve Azzociattve
Bctivities ongmality flexdbility fluency flexdbility thunking RAT thinking OV
Control M 15 15 15 13 14 15
Iiean 096 -,325 -,336 223 549 039
echan 314 -,260 -, 566 083 024 024
5td. Deviation 208 602 S12 701 1,565 852
Sportonly N 32 32 30 26 31 32
Iean - 163 -0o1 -,200 42 031 - 171
IIeclian 221 025 -, 567 306 638 - 440
Std. Dewiation 091 1,136 B37 1,003 1,025 B25

Table 13: Descriptive statistics for each group (‘control” and ‘sport only’) across the six dependent
variables of interest. The ‘control’ group is composed of subjects who practiced art, sport, video gaming
activities for less than 3 months or other activities. The ‘Sport only’ group is composed of subjects who
practiced one or more sport activities for more than 3 months excluding art and video gaming activities.
The ‘Control’ group is less represented than the ‘sport only’ group.

Based on the data we could not conclude that the scores are significantly higher among
the subjects in the ‘sport only’ condition than among those in the ‘control’ condition for
DT originality (t[45] = 0.862, p =.804), DT flexibility (t[44.172] =-0.919, p = .182), DT
fluency (z = -0.313, p = .623), mental flexibility (t[37] = -0.059, p = .477), associative
thinking RAT (z = -1.485, p = .069) and associative thinking OV (z =-0.799, p = .788).

Hypothesis H3b (see Appendix A, Tables A189-A229 and Fig. A140-A161)

The creative potential at young adult age, in the following aspects: verbal divergent
thinking (originality, flexibility, fluency), mental flexibility, associative thinking, will be
positively linked to the duration of the practice of one or more forms of sport during
adolescence while controlling the duration of the practice of one or more forms of art and

of the practice of video gaming during adolescence.
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One-way ANOVA and Kruskal-Wallis tests were performed (cf. supra 83) to compare
the effect of the duration of sport activities on scores of DT (originality, flexibility,
fluency), mental flexibility and associative thinking RAT & OV (see Table 14).

Table 14
Zscore: Zscore:
Zscore: DT Zscore: DT Zscore: DT Zscore: Mental Associative Associative
Durations Sport originality flexdbility fluency flexdbility thinking RAT thinking OV
0-<2years SPORT N 19 19 19 16 13 19
MMean -.093 -301 -221 198 -.408 098
Meckian 163 -,182 -.566 188 084 16
Std. Deviation D66 L7389 163 644 1,408 195
2. 10 years SPORT N 13 13 12 11 12 13
IMean -, 266 -639 -,597 ,299 -193 -, 496
Meckian -136 - 883 - 147 036 084 -G56
Std. Deviation .o01 1,261 464 1,364 1,016 429
=10 years SPORT N 15 15 14 12 15 15
Mean 096 Alé -170 228 195 -019
MMeckian 270 378 -,439 Aan 633 -012
Std. Deviation 1,035 710 elili] 994 1,151 1,043

Table 14: Descriptive statistics for each group (‘0 - <2 years’, 2 -10 years’ and >10 years’) across the
six dependent variables of interest. The ‘0 - <2 years’ group is composed of subjects who practiced one
or more sport activities for less than 2 years cumulated, excluding art and video gaming activities, and
all subjects who did not practice any art, sport or video games. The ‘2 - 10 years’ group is composed of
subjects who practiced one or more sport activities for 2 to 10 years cumulated, excluding art and video
gaming activities. The >10 years’ group is composed of subjects who practiced one or more sport
activities for more than 10 years cumulated, excluding art and video gaming activities.

No significant differences were found among the three groups of participants (0 - <2
years, 2 -10 years, >10 years) excepted for DT flexibility and associative thinking RAT.
Based on the data we could not conclude that the duration of the practice of one or more
forms of sport has a significant effect on scores of DT originality (F[2, 44] =
0.487, p = .618), DT fluency (H[2] = 2.220, p = .330), mental flexibility (F[2, 36] =
0.034, p =.967) and associative thinking OV (F[2, 44] = 2.197, p =.123). We could thus
not conclude that the creative potential at young adult age, in DT originality, DT fluency,
mental flexibility, associative thinking OV, is higher among subjects who, during
adolescence, have practiced one or more forms of sport for a duration of more than 10
years than among subjects with a practice duration of 2 to 10 years, and is higher among
subjects with a practice duration of 2 to 10 years than among those with a practice duration
of 0 to less than 2 years, while excluding possible interference of the practice of one or

more forms of art and of the practice of video gaming during adolescence.

Kruskal-Wallis tests showed that there was a statistically significant difference in DT
flexibility scores (H[2] = 8.770, p = .012) and associative thinking RAT scores (H[2] =
5.978, p = .050) among the different duration groups of sport activities.

Thus, groups were compared two by two using Mann-Whitney U tests, applying a

Bonferroni correction (3 comparisons, therefore p values multiplied by 3).
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Based on the multiple comparisons, we can conclude that DT flexibility scores of
individuals who, during adolescence, practiced one or more forms of sport for more than
10 years, are significantly higher than scores of those who practiced 2 to 10 years (z = -
2.511, p=.018, d = 3.540), and are significantly higher than scores of those who practiced
0 to less than 2 years (z =-2.341, p =.029, d = 3.394), but we could not conclude that DT
flexibility scores of those with a practice duration of 2 to 10 years are significantly higher
than scores of those who practiced 0 to less than 2 years (z = -1.285, p = .702) (see Figure
9). This may indicate that it takes a long practice of sport (> 10 years) to achieve a
significant effect on DT flexibility scores, Cohen’s d (1988) indicating a large size effect

for the two significant comparisons.
Figure 9

Boxplot : DT flexibility in function of duration sport
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We can conclude that associative thinking RAT scores of individuals who practiced
during adolescence one or more forms of sport for more than 10 years, are significantly
higher than scores of those who practiced 0 to less than 2 years (z =-2.333, p =.030,d =
3.437), Cohen’s d (1988) indicating a large size effect. The associative thinking RAT
scores (10 years +) are not significantly higher for subjects with a practice duration of 2
to 10 years (z =-1.889, p =.089), nor are the scores significantly higher for subjects with
a practice duration of 2 to 10 years than for subjects with a practice duration of 0 to less
than 2 years (z = -.265, p = 1). However, we can observe a trend in this direction when
looking at the respective mean rank values (see Appendix A, Tables A218, A220, A222,
A224).
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Hypothesis H3c (see Appendix A, Tables A230-A265 and Fig. A162-A186)

The creative potential at young adult age, in the following aspects: verbal divergent
thinking (originality, flexibility, fluency), mental flexibility, associative thinking, will be
positively linked to the number of sport activities during adolescence while controlling
the number of one or more forms of art and of the practice of video gaming during
adolescence.

One-way ANOVA and Kruskal-Wallis tests were performed (cf. supra 83) to compare
the effect of the number of sport activities on scores of DT (originality, flexibility,
fluency), mental flexibility and associative thinking RAT & OV (see Table 15).

Table 15

Zscore: Zscore:
Zgeore: DT Zgeore: DT Zgeore: DT Zgecore: Mental Associative Aszociatmve
Nurmber Sport activities originality flexability fluency flexability thinking RAT thinking OV
D Sport activity N 14 14 14 12 13 14
Iean 022 -327 -,298 2176 -,588 ,116
IWledlian 238 -221 -549 229 084 071
Stel. Deviation L8382 624 513 104 1617 820
1 Sport actrty N 25 23 23 20 24 25
Ilean -185 -,267 -, 460 335 -,100 -417
IWledlian -136 -, 289 -7 306 084 -,670
Stel. Deviation 1,009 1,188 147 1,146 1,116 616
2+ Sport activities M ] g ] 7 2 ]
Iean 069 432 ,126 -,116 430 ,490
Iedian -,261 516 142 003 ,638 430
Stel. Deviation 1,020 676 952 843 412 1,049

Table 15: Descriptive statistics for each group (‘0 sport activity’, ‘1 sport activity’ and 2+ sport
activities’) across the six dependent variables of interest. The ‘O sport activity’ group is composed of
subjects who practiced art, sport, video gaming activities for less than 3 months or practiced other
activities. The ‘I sport activity’ group is composed of subjects who practiced one sport activity for more
than 3 months, excluding art and video gaming activities. The 2+ sport activities’ group is composed of
subjects who practiced two or more sport activities for more than 3 months, excluding art and video
gaming activities.

No significant differences, except for associative thinking OV, were found among the
three groups of participants (0 sport activity, 1 sport activity, 2+ sport activities).

Based on the data we could not conclude that the number of sport activities has a
significant effect on the scores of DT originality (F[2,44] = 0.316, p=.730), DT
flexibility [F[2, 44] = 1.814, p =.175), DT fluency (H[2] = 5.220, p = .074), mental
flexibility (F[2, 36] =0.561, p = .576), associative thinking RAT (H[2] =4.123, p =.127).
We could thus not conclude that the creative potential at young adult age, in DT
originality, DT flexibility, DT fluency, mental flexibility and associative thinking RAT,
is higher among subjects who, during adolescence, have practiced two or more sport
activities than among those who practiced only one sport activity, and is higher among
subjects who practiced only one sport activity than among those who practiced no sport
activity, while excluding possible interference of the practice of one or more forms of art
and of the practice of video gaming during adolescence.
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A Kruskal-Wallis test showed that there was a statistically significant difference in
associative thinking OV scores (H[2)] = 7.933, p = .019) among the three groups of
participants (0 sport activity, 1 sport activity, 2+ sport activities).

Thus, groups were compared two by two using Mann-Whitney U tests, applying a
Bonferroni correction (3 comparisons, therefore p values multiplied by 3).

Based on the multiple comparisons we can conclude that the associative thinking OV
scores for individuals who practiced during adolescence two or more sport activities are
higher than for those who practiced one sport activity (z = -2.478, p = .020).

This is a rather particular case, as individuals who practiced during adolescence two or
more sport activities don’t show significantly higher scores when compared to subjects
who practiced no sport activity (z = -.887, p = .563), nor that associative thinking OV
scores among subjects who practiced one sport activity are higher than among subjects
who practiced no sport activity (z =-1,962, p = .075).

When looking at the performed multiple regression, it showed that the predictive model
was significant with a risk factor a = .05 (F[3,114] = 9.982, R? = .208, p < 001).

We find that 20.8% of the variance of associative thinking OV is explained by the number
of art, sport and video gaming activities. The results showed that the number of sport
activities, was a significant positive predictor of associative thinking OV (B =0.225, F =
8.521, p = .004, R? = .070), while controlling for the number of art and video gaming
activities (see Appendix B, Tables B119-121). However, the underlying assumptions are
not fulfilled, and the regression is influenced by a high number of leverage and Cook
points, which does not allow us to draw conclusions, even though the result goes in the
expected direction (see Appendix B, Table B117 & Fig. B147-B148).
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4.4  Practice of different categories of activities

Hypothesis H5a (see Appendix A, Tables A267-A299 and Fig. A187-A210)

The creative potential at young adult age, in the following aspects: verbal divergent
thinking (originality, flexibility, fluency), associative thinking, and more particularly
mental flexibility (Rietveld & Kiverstein, 2014) will be positively linked to the number
of different categories of leisure activities individuals combine during adolescence.

One-way ANOVA and Kruskal-Wallis tests were performed to compare the effect of the
number of different categories of leisure activities on scores of DT (originality, flexibility,
fluency), mental flexibility and associative thinking RAT & OV (see Table 16).

Table 16
Zscore: Zscore;
Zgeore: DT Zgeore: DT Zgeore: DT Zgcore: Iental Agsociative Associative
Murber cat. Leisure activities originality flexdbility fluenecy flexdbility thinking RAT thirking OV
0 cat. leiswre actrvities N 15 15 14 12 14 14
Mean ,105 -, 264 -,298 276 -,509 116
Median 314 -,182 -,549 ,229 034 071
Stel. Deviation 909 650 573 .04 1,589 ,829
1 cat. leisure activities N 15 75 12 [iE} 13 71
Mean -134 -039 -098 023 016 -,126
Median -121 064 =335 003 638 -,392
Stel. Deviation 045 1,085 970 1,025 955 913
2 cat. leiswre activities N 36 36 35 31 37 32
Mean 197 143 300 111 144 ,092
Median 330 360 155 -078 638 -,109
Stel. Deviation 1,113 043 1,144 1,040 159 062

Table 16: Descriptive statistics for each group (‘0 category’, ‘I category’ and ‘2 categories’ of leisure
activities) across the six dependent variables of interest. The ‘0 category’ group is composed of subjects
who practiced art, sport, video gaming activities for less than 3 months or practiced other activities. The
‘I category’ group is composed of subjects who practiced either one or more art activities, or one or
more sport activities, or one or more video gaming activities for more than 3 months. The 2 categories’
group is composed of subjects who practiced one or more art activities and/or sport activities and/or
video gaming activities for more than 3 months.

No significant differences were found among the three groups of participants:

‘0 category’, ‘1 category’ and ‘2 categories’ of leisure activities for DT originality (F[2,
123] = 1.469, p =.234), DT flexibility (H[2]= 2.346, p = .309), DT fluency (H[2] =
4.758, p = .093), mental flexibility (F[2, 103] = 0.655, p = .522), associative thinking
RAT (H[2] = 2.047, p = .359) and associative thinking OV (H[2] = 3.156, p =.206).

We cannot conclude that the creative potential in the following aspects at young adult
age: verbal divergent thinking (originality, flexibility, fluency), mental flexibility and
associative thinking (RAT & OV) is positively linked to the number of different

categories of leisure activities individuals combine during adolescence.
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5 DISCUSSION AND LIMITATIONS OF THIS STUDY

We formulated 5 hypotheses that dealt with artistic, sport and video gaming activities
outside the educational setting and their influence on the long term (5 years on average,
cf. supra 82.3) on the creative potential of the people who practice them. Unfortunately,
the video gaming category (H4) had to be removed from the analysis because of a too
small sample and no information about the type of video game. That leaves an open
avenue for further research, given that the literature suggests positive effects of video
gaming on creativity, but long-term effects are still to be confirmed, that is, at young adult
age when practicing during adolescence (Rahimi & Shute, 2021; Shu-Hua Yeh, 2015).
Starting from the scientific literature in this field, which establishes a link on the short-
term between the practice of certain leisure activities and a higher creative potential (e.g.,
Davis et al., 2014; Mareque et al., 2019), we hypothesized that these activities could have
a longer-term effect and thus confirm the very few studies in this direction (Meltzer &
Meltzer, 2022; Richard, 2016).

Overall, it could not be shown that practicing leisure activities during adolescence has a
positive effect on the creative potential in adulthood, since the average score of creative
writing was not higher than the one of the control group (H1la). However, these
conclusions are not generalizable given the strong under-representation of the control
group (n = 15 or 12%) in comparison to the leisure group (n = 110 or 88%) (cf. supra §
4.1 - Table 4). Similar results were observed when focusing on a group of subjects who
practiced one or more forms of art (H2a), and on a group of subjects who practiced one
or more forms of sport (H3a). When comparing the control group for each of the six
aspects of creativity (DT originality, DT flexibility, DT fluency, mental flexibility and
associative thinking RAT & OV), to the ‘only art” group, as well as to the ‘only sport’
group, the scores of these two conditions did not prove to be higher than those of the
control group. Here too, the control group was under-represented in relation to the
different conditions (art & sport) (cf. supra 8 4.2 - Table 10 and § 4.3 - Table 13).

These results are in contradiction with previous research in the field of arts which reported
positive effects on several dimensions of creative potential (Dunbar, 2008; Ivcevic, 2020,
Meltzer & Meltzer, 2022) as well as in the field of sports (Greco et al., 2010; Furley &
Memmert, 2018; Masley et al., 2009; Memmert & Roth, 2007; Zahno & Hossner, 2020).
Reproducing this study with a better design, taking into account a more extensive control

group, allowing a more robust comparison, could offer a future research perspective.

46



On the other hand, we can conclude that the scores of young adults who practiced two or
more forms of leisure activities for more than 3 months during adolescence, are
significantly higher than the scores of those who practiced none or one activity
specifically for creative writing, DT flexibility, DT fluency, associative thinking RAT
and associative thinking OV (H1d).

It appears that practicing at least two activities (art and/or sport) has an effect on the
creative potential. This reinforces the existing theoretical findings of the positive impact
of these activities on some aspects of creativity, and more specifically on associative
thinking in addition to divergent thinking already previously identified (Barbot, 2008).
Nevertheless, based on the results of this study, it seems that to maintain the longer-term
effect, the practice of at least two activities would be required.

In addition to large size effects (Cohen, 1988; Lenhard & Lenhard, 2016), Table 9 (§ 4.1)
shows that the sizes (number of subjects) of both groups (0-1 activity and 2 & more
activities) are larger and better balanced than for the other hypotheses, which gives us
more confidence in the conclusions from the tests.

When we deepen our investigation, to see if the scores in the six measured aspects are
higher for subjects who practiced two or more art activities, than for those who practiced
only one, and are higher for those who practiced one than for those who didn’t practice
any, we do not find similar results as no significant differences were found among the
three groups of participants (0 art activity, 1 art activity, 2+ art activities) (H2c). When
conducting the same analyses for the number of sport activities, we were also unable to
detect any effect as significant (H3c). This is not in line with the findings (higher level of
creativity) reported by Richard et al. (2017).

In terms of the effect of the duration of activities, contrary to expectations, the analysis
could not show that subjects who, during adolescence, have practiced one or more forms
of art for a duration of more than 10 years, have higher scores than subjects with a practice
duration of 2 to 10 years, and that subjects with a practice duration of 2 to 10 years have
higher scores than those with a practice duration of 0 to less than 2 years, as no significant
differences were found among the three groups of participants (0 - <2 years, 2 -10 years,
>10 years) in the six measured aspects of creativity (H2b). This turns out to be
inconsistent with the assertions of Kaufman & Beghetto (2009) that the length of practice
is related to creativity.

Similar results were found for the duration of sport activities, except for two aspects, more

precisely: DT flexibility and associative thinking RAT. In both cases, it seems that it is
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necessary to practice, for at least 10 years, one or more forms of sport activities for a
better score in DT flexibility and associative thinking RAT in adulthood (H3b). These
findings are to a certain extent in line with the research of Bowers et al. (2014) and Goff
& Torrance (2002, as cited in Bowers et al., 2014), suggesting a positive relationship
between the time spent practicing sport and the level of creativity and especially for DT
flexibility. This certainly opens up a path of research on these two aspects of creative
potential with a greater number of subjects with a better distribution of durations and
especially by collecting key information on the intensity and frequency of these activities.
It may even be that, taking into account these factors (duration distribution, intensity,
frequency), the practice of artistic and/or sporting activities could allow subjects to obtain
more advantageous scores in the six dimensions of creative potential presented in this
study.

When focusing our attention on the effect of the variety/diversity of activities (H5a), we
were not able to conclude that the creative potential was positively linked to the number
of different categories of leisure activities individuals combine during adolescence in any
of the six creativity dimensions, being in contradiction with the results of research by
Baer (2016) and Kurtz (2012) suggesting a positive contribution of the diversity of
domains of activities. Though this test showed several limitations since it did not consider
the number of activities, the duration of these activities (number of years of practice),
their frequency (how many times per week/month/year), and intensity (duration of each
practice).

Overall, we could not demonstrate an effect of the duration of the practice (H1b) nor of
the number of leisure activities (H1c) on creative writing, but this needs to be qualified:
For H1b, we found that the regression became insignificant by removing the subjects
(n = 4) who had a great leverage, which at the more detailed analysis, turned out to be
those with the longest duration of leisure activity practice. However, the result of the
regression including these subjects, went in the direction suggested in the literature
(improvement of creativity with the duration of leisure activities; Amabile 1996;
Kaufman & Beghetto, 2009; Kerka, 1999). It could be assumed that these subjects with
higher scores would be representative of subjects who practiced leisure activities for a
longer time. This indicates a research avenue including a greater number of subjects who

have a longer duration of practice.
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For Hlc, we also found that the regression became insignificant by removing the subjects
(n = 9) who had a great leverage and Cook index which turned out to be those with the
highest number of leisure activities. Again, the result of the regression including these
subjects was in line with the theoretical expectation outlined above (improvement of
creativity with the number of leisure activities; Hickey, 2002 as cited in Barbot, 2008;
Memmert et al., 2010; Memmert & Roth, 2007). One could assume that these higher-
scoring subjects would be representative of people who have practiced a greater number
of leisure activities. This suggests a line of research that includes a larger number of

subjects who have practiced a greater number of leisure activities.

Information on personality traits was not available in this study. However, we know that
studies have found that the personality domain of openness to experience is positively
associated with creative performance (Christensen et al., 2018; Feist, 1998; Ivcevic, &
Mayer, 2009; Puryear et al., 2017). Openness has also more specifically been related to
the number of creative activities in a study by King et al. (1996). It is not excluded that
the subjects in this study, who practiced a greater number of activities, are precisely those
who have higher openness to experience. Further research taking this trait into account
could allow for a more accurate analysis of the results, making it possible to distinguish
the respective effects of openness to experience and participation in leisure activities.
Memory biases could have occurred and compromised the accuracy of the reporting,
particularly for the reporting phase of practiced activities and their duration. This may
partially account for the absence of significant effects when comparing the activity groups
to the control group.

Another more transversal issue and unaccounted-for variable that could have negatively
influenced the expression of creative potential are the testing conditions (e.g., laboratory
environment, experimenter attitude, exam-like conditions).

However, this methodological barrier is not inherent to this research in particular (Batey
& Furnham, 2006).
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6 CONCLUSIONS

We investigated the creative potential of young adults who practiced leisure activities
during adolescence. Scores obtained by young adults who practiced two or more forms
of leisure activities for more than 3 months during adolescence, have been found to be
higher than scores of those who practiced none or one activity specifically for the general
measure of creative writing (z = -2.070, p = .019, d = 3.403) as well as for DT flexibility
(t[125] = -2.187, p = .015, d = 0.389), DT fluency (z = -3.666, p < .001, d = 3.415),
associative thinking RAT (z = -2.241, p = .013, d = 3.421) and associative thinking OV
(z=-2.436, p =.008, d = 3.378), partially confirming our hypothesis H1d. The duration
of the practice of sport also emerged as a factor contributing to higher scores (H3b) in DT
flexibility (z = -2.511, p =.018, d = 3.540) and associative thinking RAT (z = -2.333, p
=.030, d = 3.437), though a practice duration of at least 10 years seems to be required.
As far as creative writing is concerned, it might be affected both by the duration (H1b)
and the number (H1c) of activities. These significant results obtained should however be
relativised because other tested dimensions and hypotheses did not reveal any significant
effect of the practice, the duration, the number and diversity of activities on our various
measures of creative potential. As discussed earlier, this research was based on a sample
presenting several limitations: the unequal distribution of participation duration and
number of activities, the absence of information on the intensity and frequency of the
practiced activities, and the generally small size of the control group. This research,
however, raises a path for future research that would integrate these missing dimensions.
This study complements the limited research on the long-term impacts of participation in
leisure activities, digging more deeply on one hand in specific aspects like duration and
number and on the other hand considering a more extensive range of dimensions of
creative potential. It shows that encouraging participation to leisure activities in
adolescence can contribute to greater creative potential in adulthood. This in turn could
contribute positively to individual well-being and beyond, to a more successful and
effective social and professional life. Even more that this approach to develop one’s
creative potential can be a fun and attractive way to grow creativity on the development
path to adulthood. It could even be suggested to integrate this opportunity of participation
in activities more extensively at the level of school curricula making it more accessible
to more adolescents so that it does not remain the privilege of those surrounded by a

supportive environment.
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Summary

Creativity is a highly sought-after human skill, an essential asset better mastered by humans
than machines, contributing to organisational performance, adaptability, survival (Anderson &
al., 2018), innovation, and progress (Forgeard & Eichner, 2014; Puccio & Cabra, 2011). The
good news is that creativity can be taught, developed, and nurtured (Barbot et al., 2015; Ivcevic,
2020; Sternberg, 2019; Stevenson et al., 2014). However, educational settings are more likely
to repress creativity than encourage it (Barbot & Heuser, 2017). Adolescence, age of
reorganisation and alignment of resources, is considered as a critical period in the development
of creative potential (Barbot, 2008; Barbot et al., 2016; Barbot & Heuser, 2017; Blakemore,
2012). Earlier studies have highlighted the relationship between several leisure activities and
creative performance (Mareque et al., 2019), but although effects could be demonstrated on the
short term, the question still remains partially open as to the sustainability of its effects on the
long term. This quantitative study is based on data collected in a research by Barbot et al.,
(2021) at Pace University among young adults (n = 129). Creativity being a multifaceted
concept, several measures of creativity dimensions (divergent thinking, mental flexibility,
associative thinking and narrative creativity) were used for the sake of this research. Various
hypotheses have been tested, general and more specific, such as the effects of art, sport and
variety. We also investigated the impact of the duration and number of activities. Our findings
pointed out that scores obtained by young adults who practiced two or more forms of leisure
activities for more than 3 months during adolescence, were higher than scores of those who
practiced none or one activity specifically for creative writing (z = -2.070, p = .019, d = 3.405),
DT flexibility (t[125] = -2.187, p = .015, d = 0.389), DT fluency (z = -3.666, p < .001, d =
3.415), associative thinking RAT (z = -2.241, p = .013, d = 3.421), and associative thinking OV
(z=-2.436, p = .008, d = 3.378). The duration of the practice of sport also emerged as a factor
contributing to higher scores in DT flexibility (z =-2.511, p = .018, d = 3.540) and associative
thinking RAT (z = -2.333, p = .030, d = 3.437), though a practice duration of at least 10 years
seems to be required. This research was based on a sample presenting several limitations: the
unequal distribution of participation duration and numbers of activity, the absence of
information on the intensity and frequency of the practiced activities, and the generally small
size of the control group. However, given the promising results, this investigation raises a path
for future research that would integrate these missing dimensions.
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