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Abstract: Creativity has been studied for a long time and it has become a more significant topic of
research in educational fields in recent decades. The present paper outlines a multivariate approach
to creativity and substantiates this approach by investigating the creative process and multivariate
factors through a creative course for master’s students at the University of Teacher Education in
Switzerland. Our goal is to examine more specifically the stages of the creative process and the
emerging multivariate factors in different creative activities. The article reports findings from the
analysis of students’ creative report process diaries as well as semi-structured interviews. Drawing on
experiential learning, this pilot study was conducted in collaboration with master’s student teachers
(n = 10). The results show that the different microlevels of the creative process are the subject of
variations from one creative experience to another. Most factors of the multivariate approach emerge
from this kind of creative training. The discussion will allow for a review of the research results and
also a better understanding of the creative process in the pedagogy of creativity.

Keywords: creativity; creative process diary; multivariate factors; preservice teacher training

1. Introduction

The current society is constantly evolving and changing. The students of today will
have to solve more and more complex problems and situations. Skills such as creativity,
flexibility and collaboration can serve both educators and students to find ways to innovate
in their classrooms in order to develop such competencies. In the education field, creativity
is particularly important in psychology. This discipline offers various definitions of cre-
ativity that promote a holistic understanding of individuals, going beyond the cognitive
dimension (Guilford 1950; Sternberg and Lubart 1995, 1996; Torrance 1972).

This research draws on Lubart et al.’s (2015) multivariate approach to creativity. Cre-
ativity is defined as the ability to produce work that is both novel and appropriate. In this
theoretical framework cognitive, conative, emotional and environmental factors are central
to creativity. Recently Lubart proposed a new model of creativity, called the 7 C’s model.
According to this model, creativity is a complex concept that can be explored through
seven different facets (Lubart 2017). In this paper we focus especially on the creator’s
characteristics that play a role in creativity and the creative process. More specifically, we
would like to evaluate the creative process and multivariate factors of future teachers.

In his 7 C’s model, Lubart identifies the following invariants: (1) the creator (person-
centered characteristics); (2) the creating (the creative process); (3) the collaboration (co-
creating); (4) the contexts (environmental conditions); (5) the creation (the nature of creative
work); (6) the consumption (the adoption of creative work) and (7) the curriculum (the
development and enhancement of creativity) (Lubart and Thornhill-Miller 2019).
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The creator encompasses individuals who actively participate in creative thinking. The
creative process is defined as the succession of thoughts and actions that leads to an original
and adaptive production (Lubart et al. 2015). The creative process can be described at two
levels: a macro level, which presents the stages of the creative process, and a micro level,
which explains the mechanisms underlying the creation of ideas, for example, divergent or
convergent thinking (Botella et al. 2016). This will be analyzed in the second part of this
contribution.

Regarding collaboration, Glăveanu et al. (2016) highlights the importance of social
dimensions in the creativity field. He shows that distributed creativity is seen as the inter-
action between the individual and the world that takes place over time. The focus is on
interactions with other people and the artifacts that embody group knowledge which are
important contributors to the process. Aragon and Williams (2011) underscore the signifi-
cance of collaborative efforts when solving problems and advocate for interdisciplinary
approaches that bring together experts with diverse skill sets, rather than relying on indi-
vidual efforts. Creative activity develops from the relationship between an individual and
the world of work, as well as from the ties between an individual and other human beings
(Fischer et al. 2005). In that sense, some authors have been interested more specifically in
collaboration and its impact on creativity. Glăveanu (2010) emphasizes that the focus of
research has gradually shifted to a more social paradigm—the we-paradigm—in which
creativity is characterized in terms of communication, collaboration and development as
a result of socialization and social interaction. The we-paradigm aims to “put the social
back” into the theory of creativity (Hennessey 2003; Glăveanu 2010). The recent study of
Peilloux and Botella (2016) describes both the collaboration and collective dimension of
the creative process. The collective dimension refers to the process during which different
individuals have to collaborate. These authors highlight the relationship between the social
functioning of the group and the dynamics of the creative process.

In terms of context, the systemic model of Csikszentmihalyi (1996) suggests that cre-
ativity is the result of the interaction between the individual and the socio-cultural context.
Creativity depends, therefore, on the conjunction between a domain, an environment and
a person. The significance of social interaction in creative activities—both in terms of its
potential and its realization in daily life, professional and eminent creativity—should not be
overlooked (Kaufman and Beghetto 2009). Kaufman and Beghetto share Csikszentmihalyi’s
view that creative processes and outcomes are shaped through the interactive interplay
between the creator and the environment.

The traditional concepts about creativity and the ways of measuring and recognizing it
in educational settings tend to emphasize creative accomplishments and traits that are static,
rather than the fluid and constantly evolving nature of creative thinking and behavior
(Beghetto and Corazza 2019). Recently, Corazza (2016) highlighted that creativity is a
dynamic phenomenon. The path to a potentially creative outcome shifts over time and is
shaped by the various social, cultural, historical and physical factors present in a particular
situation. In this sense, he suggests a “dynamic” definition of creativity: “creativity requires
originality and effectiveness” (p. 259) where it becomes possible for an idea to be enhanced
or considered creative in a way that is delayed over time. This definition of creativity is
still evolving, especially in terms of the factors that influence creativity (Capron Puozzo
and Audrin 2021; Capron Puozzo et al. 2019; Vuichard and Capron Puozzo 2021).

According to the different facets of Lubart’s 7 C’s model, considering a pedagogy of
creativity involves designing a school environment where the teacher allows divergent
thinking and problem solving and seeks to connect learning objects with emotions. In the
pedagogy of creativity, collaboration is systematically promoted allowing the broadening
of horizons of possibilities, the sharing and co-construction of knowledge. In order to train
creative teachers so that their learners also become creative, it is therefore imperative to
work in collaboration with them to allow for the better development of creative capacities
(Besançon et al. 2005). Presently, there is a new focus in the research on co-creativity (Walsh
et al. 2014; Stenning et al. 2016; Schmoelz 2018) as a process that merges the individual,
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collaborative and communal aspects of creativity. Co-creativity is a life-wide phenomenon
(Craft 2005) that is personally and internally judged (Runco 1996, 2003) instead of externally
evaluated. It is collaborative (John-Steiner 2000) and communal (Chappell et al. 2012)
rather than individual, and it involves conflict (Chappell 2008) and breaking away from
the routine (Stenning et al. 2016) instead of being in a state of flow. However, there is still
a lack of research on how students display co-creativity during classroom activities and
how we can foster co-creativity in a classroom setting. Schmoelz (2018) conducted a study
based on a playful pedagogical design using narrative-Socratic dialogues with teachers and
students. The main findings indicate that classroom activities that incorporate playfulness
offer an opportunity for co-creative reframing, meaningful dialogue, emotional expression
and collaborative storytelling that is filled with actions co-determined by all participants.

Considering that each creator may involve and bring the ingredients at various points
throughout the creative process (Lubart and Thornhill-Miller 2019), in the following sections
we try to explain the creative process and the individual differences, taking into account
multivariate factors, particularly the collaborative aspect.

2. Stages of the Creative Process

Cognitive and differential psychology approaches are beneficial for comprehending
the creative process by considering the creator’s knowledge and personality. On the other
hand, a combination of social and cognitive psychology approaches enables the exploration
of the role of different factors in either promoting or hindering the creative process. For
Lubart et al. (2015), the creative process is viewed as “a succession of thoughts and actions
that leads to original and adapted creations” (p. 111). Since Wallas’ four-step model of
creativity (1926), including preparation, incubation, illumination and verification, different
studies have explored the creative process (Botella et al. 2016; Cropley and Cropley 2012;
Lubart 2001; Sadler-Smith 2016). According to recent research on Wallas’ four-stage model,
it has been reaffirmed that there is a lack of consensus among researchers regarding the
number of stages. While Cropley and Cropley (2012) identified seven stages, Sadler-Smith
(2016) based on Wallas’ book, found five stages. Various authors have suggested models
of the creative process that arrange the different subprocesses involved. For example,
Mumford et al. (1991) delineated a series of fundamental processes for creativity that
operate on information organized in categorical structures. These processes are problem
construction, information encoding, category search, specification of the best fitting cate-
gories, combination and reorganization of category information to find new solutions, idea
evaluation, implementation of ideas and monitoring. The model is dynamic and allows for
cycling between different processes as deemed necessary during problem solving. Indeed,
this model of creative thinking processes highlights a series of new measures that could be
used to assess creative potential (Mumford and McIntosh 2017). This model not only holds
significance in creating novel measures for evaluating creative potential, but also suggests
some new ways for developing individuals’ creative abilities. Scott et al. (2004) found
that the most effective creativity training programs were those which used instruction
and exercises expressly intended to develop these key creative thinking processes. Indeed,
other work by Marcy and Mumford (2007) and Osburn and Mumford (2006) has shown
the value of providing instruction in contributing to the more effective execution of the
specific operations held to underlie the application of certain creative thinking processes.
Drawing on existing creative and artistic processes, Botella and collaborators (Botella 2011)
explore what the process of artistic creativity might entail. According to this more precise
model, the creative process can be described at two levels: a macro level, which presents the
stages of the creative process, and a micro level, which explains the mechanisms underlying
the creation of ideas, for example, divergent or convergent thinking (Botella et al. 2016).
Sixteen steps were held as important to investigate the artistic creative process: immersion,
thinking, research, inspiration, insight, gathering, ideation (to think of new ideas), selection
(to select ideas or documents), testing, precision (to refine), experimentation (to produce,
to interpret), judgement (to step back, to discuss), to expound (to present one’s work to



J. Intell. 2023, 11, 83 4 of 21

others), incubation (to let the ideas flow alone), abandonment (to renounce), and planning
(to organize oneself).

Furthermore, for Botella and Lubart (2019, p. 272) “the creative process is dynamic by
its components itself, their organization, their combination, the successive interactions it
maintains with the environment, the unfolding nature of a phenomenon over time and its
cyclical nature”. This more recent definition introduces both complexity and dynamism
to the initial proposal. In his 7 C’s model, Lubart (2017) highlights that the creating or
process is based on an analogical combination of more or less distant elements. The creative
process as a dynamic phenomenon could be directly associated with cognitive, conative,
emotional and environmental factors involved in the creative process (Botella et al. 2019).
This research is based on Botella and collaborators’ (Botella 2011) 16 steps model, which
was adapted to the preservice training context. This model is chosen for the self-observation
of the creative process during the learning situation. Fourteen stages were proposed to
evaluate a student’s creative process: problem definition, questioning, documentation,
taking into account constraints, illumination, association, experimentation, evaluation,
structuring, leaving it to chance, realization, finishing, pause and abandonment.

More recent studies have focused on exploring the creative process within a peda-
gogical context. Capron Puozzo and Botella (2018) emphasized the connection between
emotions and learning by examining the creative process through the creative tasks pro-
vided in a training context with future teachers. The findings enabled the identification of
the emotions experienced by the participants based on the creative activities utilized. It
was found that most of the micro-processes varied during the training, and all the factors
of the multivariate approach emerged. Another piece of research by Bonnardel and Didier
(2016) investigated the impact of pedagogical methods on students’ creative processes and
the assessment of their creative outputs. The results showed that students who underwent
brainstorming-inspired training generated more ideas than their peers, while the latter
proposed more constraints. Additionally, Didier et al. (2022) conducted a study that fo-
cused on verbalizing and modeling the creative process when creating technical objects.
These scholars aimed to gain a better understanding of the various phases involved in
developing a technical object by using observation diary of the creative process (Botella
and Didier 2016). Although these different studies have explored the creative process
in the educational context, no existing model comprehensively describes the interplay
between all components of the creative process, the collaborative aspects in preservice
teacher training and the multivariate factors. While some studies have explored one or two
of these components simultaneously, there is currently no model that integrates all these
elements into a cohesive framework.

In this pilot study, it is crucial to recognize the significance of investigating the creative
process within a pedagogical context, particularly for the target population studied (i.e.,
future teachers) and the specific creative activities analyzed.

3. Multivariate Factors Fostering Creativity

Botella et al. (2016) suggest that the creative process can be described at two levels: the
macro level explaining the stages of the creative process (such as preparation, incubation,
illumination, etc.) and the micro level, which refers to the mechanisms underlying the
creative process (e.g., divergent thinking, convergent thinking, associative thinking). Those
types of thinking are part of the cognitive factors including all the intellectual capacities
that help the development of creative thinking. The cognitive process refers to the mental
ability to comprehend and assign significance to perceived information and thoughts. This
human capacity for cognition is utilized in the creative process, which involves activating
subsidiary faculties and mechanisms for generating and organizing novel ideas or building
upon existing ones. It should be emphasized that an individual’s personal attributes
can offer diverse levels of creative potential, contingent on the specific task or area of
expertise. Additionally, the notion of cognitive style is frequently discussed, referring to the
distinct ways in which an individual perceives, recalls, processes, assimilates, transforms
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and applies information. This style of information processing is intricately linked to an
individual’s learning style (Guerra and Villa 2019). Concerning the conative factors, Lubart
et al. (2015) explain that they bring together all the behaviors that are part of an individual’s
habits, such as motivation, perseverance, openness to new ideas, risk taking, etc. For
example, Lubart and Thornhill-Miller (2019) have demonstrated that some studies indicate
that individuals’ inclination towards taking risks may differ depending on the specific
domain of activity. To illustrate, an individual may exhibit a willingness to take a risk
in a sporting context and endeavor to execute a new technique while ice-skating in a
competition yet may not demonstrate the same level of openness to experimentation when
engaging in a creative pursuit, such as the visual arts. Similarly, another person may
display an eagerness to invest their efforts into a novel business concept but may not feel
comfor2presenting new ideas in a written task (Lubart and Thornhill-Miller 2019). Both
positive and negative emotions play an important role in the creative process (Audrin et al.
2020; Botella 2011). According to Davis (2009), a positive mood state can boost productivity
in divergent thinking, possibly because it leads to a more relaxed standard for assessing
the merit of an idea. Moreover, a study by Peilloux and Botella (2016) shows a specific
affective profile for each stage of the creative process. These authors noticed that the stages
that mostly occur at the beginning of the process, such as immersion, thinking or research,
are associated with positive effects. On the other side, the stages that occur mostly at the
end, such as judgement or exposition, are associated with negative emotions. However,
these affective profiles can also be explained by the nature of the task. For example, a task
that is perceived as challenging or novel may elicit a positive-activation affective profile
in individuals, characterized by high levels of positive affect and arousal. In contrast,
a task that is perceived as uninteresting may lead to a low-activation affective profile,
characterized by low levels of both positive and negative affect.

Finally, environmental factors are characterized by all situations and interactions,
including professional, family, school, social, cultural, national, local, etc. environments.
They can be decisive in helping to reveal, activate and develop creative capacities. For
Lubart and Thornhill-Miller (2019) the creative context is comprised of both physical and
social spheres. Thus, the context refers to the favorable or unfavorable conditions for
the development of creativity and is linked to environmental conditions. Some authors
demonstrate that creativity and creative performance are influenced by the work environ-
ment (Dul et al. 2011; Amabile 1996; Amabile et al. 1996; Amabile and Pratt 2016). In this
direction, Amabile initiated her research on the relationship between work environment,
organizational factors and creativity, i.e., organizational creativity, combining for the first
time managerial and psychological aspects. School can also be viewed as an organization
which can benefit greatly from a creative environment. In the school context, Besançon et al.
(2005) point out that the diversity of cultural activities as well as family structuring, which
are environmental parameters, have a direct influence on creativity and the construction of
creative thinking in children.

In this paper, our focus is centered on the social and collaborative dimensions, as
well as on the environmental-social factors of students’ creative processes in experienced
creative activities.

4. From Social Creativity to Collaborative and Collective Creativity

In the late 1970s, more psychologists started to understand that creativity takes place
in a social context (e.g., Harrington 1999). With this in mind, Simonton (2000) demonstrated
that creativity is greatly influenced by social factors. He also showed that there was
a change among psychologists in recognizing that creativity is not an individualistic
phenomenon, but rather occurs within a social context. This recognition was further
developed in the 1980s, when a distinct social psychology of creativity was established
to complement the existing cognitive, differential and developmental perspectives on
creativity. As evidence of this trend, scholars such as Harrington (1999), Amabile (1983)
and Westmeyer (1998) began to publish works that explicitly explored the social aspects of
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creativity. For Westmeyer (1998), the creativity of a product is determined by evaluators
or judges who possess expertise in certain production domains. The social context in
which the evaluation takes place also plays a role, and the passage of time may affect the
evaluation. Moreover, Amabile (1996) investigates the role of social factors such as the
cultural context, the dynamics of a group or team, etc. in the creative process. She argues
that the social environment can have a significant impact on an individual’s creativity. For
example, supportive and positive social environments can enhance creativity by giving
individuals the freedom to explore and experiment with new ideas without fear of criticism
or negative judgement. Conversely, negative social environments, such as those that are
highly competitive or critical, can inhibit creativity by creating an atmosphere of fear and
anxiety that limits an individual’s ability to think and create freely.

In the process of transition from an exclusively individual psychology of creativity to
a more socially orientated one, three main concepts emerged: social creativity, collaborative
creativity (Paulus et al. 2012) and collective creativity (Fischer and Vassen 2011; Pundt
2021). In order to better understand the social dimension of creativity, we will define these
terms.

Social creativity is a large topic in which different forms such as collaborative and
collective creativity can be discussed. For Fischer et al. (2005, p. 483), social creativity is
the product of different forces: “the individual; the mix among individuals (the distinctive
interests, skills and knowledge that compose specific communities); and the interactions
between them and their social and technical environment”. Referring to social creativity,
people collaborate with each other by taking up tasks that fit well with their knowledge
and personal interests (Fischer et al. 2005). For Purser and Montuori (2000), the term
social creativity emerged by showing that creativity is the result of human interaction
and collaboration and demonstrating a renewed interest in group creativity (Nemeth and
Ormiston 2007; Paulus and Nijstad 2003 cited in Glăveanu 2010). Research in the field of
social problem solving, as demonstrated by the works of Dodge (1986) and Spivack and
Shure (1974), has emphasized the importance of creative abilities in the development of
social skills. Mouchiroud and Bernoussi (2008) conducted a study focusing on the type of
creativity that can be expressed in solving social problems. The results show that social
creativity performance is linked to socially relevant variables, such as social competencies,
popularity and parenting style. They indicate that the capacity for social creativity, as
evaluated through divergent thinking tasks, is associated with a range of individual and
experiential factors that are all related to how well an individual adapts to their social
environment.

The term collaboration seems to be a significant element in social creativity. Glăveanu
(2011, 2021) refers to group or team creativity as collaborative creativity. He makes a
distinction between the socio-cognitive and socio-cultural aspects of this topic. The socio-
cognitivists tend to isolate the impact on others of some variables measured at the level
of the individual only, while the socio-culturalists think that the social and the individual
dimensions are linked by the act of collaboration (Glaveanu et al. 2021).Collaborative
creativity does not describe only instances of social interaction in groups or organizations,
but equally applies to individual creative processes. For Lubart and Thornhill-Miller (2019),
collaboration refers to the interactions in which two or more individuals participate in a
joint development, often with different or complementary skills, often creating something
that they could not or would not create on their own. Some creativity is simply more
easily recognized and labeled as “collaborative” because of its proximity in time or space
to the others that helped make it happen. Thus, creativity is more of an individual act in
some societies, whereas it is inherently more collaborative in others. In that sense, creative
thinking cannot be isolated from the cultural matrix that promotes it and is fundamentally
formed by it (Glăveanu et al. 2019).

Some authors mention a collective creativity (Sawyer 2012; Pundt 2021). Developed on
the basis of biographical information, Pundt (2021) suggests a unique model of collective
creativity. Although the model focuses on collective musical creativity, the model itself
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can be applied to other areas. The model proposed by this author includes an interaction
between individual creativity focused on inspiration, elaboration and evaluation, and team
or collective creativity that involves the same processes. Not surprisingly, the process of
communication figures significantly in this model as the mechanism by which individual
creativity will manifest itself as collective creativity. Sawyer (2012) also highlights that
historical research confirms the increase in collaboration. Primarily, this is due to the
growth in the complexity of the problems to be solved in research and in other fields.
This is why collective creativity is more important than individual creativity, because it
incorporates more points of view and expertise (Sawyer 2012). For this same author, a
group is more creative than isolated individuals, provided that the team members have
been working together for some time, but especially when they share certain conventions
and have common knowledge.

Creativity as a collective phenomenon, therefore, implies dynamics of collaboration
and even cooperation. In the pedagogical field, the principal difference between cooperative
and collaborative learning is that the former is based on the principle of interdependence
and the latter on sharing and bringing together knowledge (Baudrit 2005). According to
the Johnson and Johnson model (1989), cooperative learning is instruction that involves
students working in teams to accomplish a common goal by optimizing the learning of
each person. Moreover, working cooperatively helps students to develop their social skills
and take control of their learning. These authors underline that students in cooperative
groups can achieve their learning goals if, and only if, the other students with whom
they are cooperatively associated achieve theirs. One of the most significant conditions
of cooperation is the fact that members of a work team must perceive that their success is
conditional on the success of other team members in achieving a common goal (Johnson
and Johnson 1989, 2009).

5. Objectives and Hypotheses

Creative processes can differ in terms of the number of stages involved and the
characteristics of each stage. The aim of the present study is to directly question student
teachers on the stages of the creative process based on Botella and collaborators’ model
(Botella 2011). Our goal in this paper is:

1. to identify the stages and multivariate factors that emerge in students’ creative pro-
cesses by analyzing the differences between the different creative activities;

2. to describe the importance of collaborative aspects for creativity in the specific context
of training.

We hypothesized that:

(1) Most of the stages emerge in the students’ creative processes.
(2) Different multivariate factors emerge during the creative process.

To be specific, students do not experience the same stages of the creative process
during every creative activity. In order to test these hypotheses, we conducted a study
which evaluated students’ creative processes and the aforementioned factors.

6. Method

This research design drew on action research (Barbier 1996; Van der Maren 2003), in
which professors and students are involved in the process as collaborative actors. Further-
more, this course is based on experiential learning (Mandeville 1998, 2001) which allows
students to live creative experiences from which they are then invited to make connections
with the theoretical contents of the course (Capron Puozzo and Botella 2018). The aims of
this interdisciplinary elective course are not only to train in creativity and its pedagogy,
but also to improve the transversal capacity of students’ creativity by bringing together
multiple disciplines, such as history, art, science, design thinking techniques, etc.
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6.1. Participants

This research was conducted at the University of Teacher Education in Switzerland
in the fall semester 2018–2019. Participants in the research comprised student secondary
school teachers (n = 10) on a master’s degree course (at the beginning of the program).
This interdisciplinary course included future teachers of different disciplines such as
mathematics, French, physical education, science, etc. Three students were female and
seven were male (mean age = 28.6; sd = 2.22; span = 23–31). The students voluntarily
participated in this elective course and provided their informed consent. We provided clear
and concise instructions that explained the purpose of the study and the response format.

6.2. Material
6.2.1. Evaluation of the Creative Process through the Creative Process Report Diary (CRD)

The creative process report diary (CRD) is a relevant analytical tool for evaluating a
student’s creative process and the multivariate factors involved. Thus, the CRDs are used
in order to respect an ecological approach to the creativity process and are particularly
used when a study is conducted outside the laboratory (Botella 2011). The adapted diary is
designed to collect both quantitative and qualitative data to track the process experienced
in terms of micro levels (Botella et al. 2016) and learning.

The quantitative element is based on the closed questions of a CRD (Botella et al.
2011; Botella et al. 2019) in order to understand the creative process experienced by future
teachers and the multivariate factors involved. This element was collected immediately
after the training. The students had to:

1. Check off one of the 14 stages of the creative process in which they found themselves
during the creative activity: problem definition, questioning, documentation, tak-
ing into account constraints, illumination, association, experimentation, evaluation,
structuring, leaving it to chance, realization, finishing, pause and abandonment. The
students were aware that they could use none, one or many stages at each evaluation.

2. Indicate on a five-point Likert scale the degree to which a list of multivariate factors
was mobilized. These are cognitive and conative factors (perseverance, discipline,
patience, perfectionism, strength, getting organized, concentration, decision-making,
quality, dynamics); environmental-social factors (discussion, listening, collaboration,
implication and being friendly) and emotional factors (curiosity, boredom, confusion,
surprise, anxiety, frustration, enthusiasm, disappointment, awakening, pride, hes-
itation, inspiration, satisfaction, stress, exhaustion), including epistemic emotions
(curiosity/interest, boredom, confusion, surprise, anxiety, frustration, enthusiasm).
For the emotional factors, we focussed on seven of the nine training techniques. In-
deed, the questionnaire took into account the emotions of the group and only the
first seven creativity techniques were carried out collectively. The last two courses,
conducted individually, are not considered in this section.

6.2.2. Interview Guide

The second tool used for the qualitative element one and a half years after the training
was a semi-structured interview based on evocation (Vermersch 2011; Aden 2016). The
complementary interview method was conducted in order to better understand what
persisted from this creativity course and whether it had an impact on the students’ teaching
practices in the long term. The students were interviewed at the end of their master’s
degree. We chose this methodological approach because it allowed us to have access to the
students’ perception, that is the narration of the links they make between the training and
their practices. This type of interview allowed us to see the students’ representations in
terms of creativity and training. By reliving the past situation, the student can analyze his or
her practice and bring to his or her consciousness what he or she did not know at the time.
Specifically, the goal was to understand whether the creativity course and its pedagogy
had: (a) contributed to their perceptions in terms of creative training; (b) had an impact on
interpersonal relationships; (c) contributed to their professional development in terms of
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changes in their teaching practices and (d) had an impact on their emotions. We therefore
developed a grid (Ghiglione and Matalon 1992). We determined the categories that we
used to score the interview data. These categories are based on the research question
and the data collected during the interview. In the interviews, we asked questions about
their professional and skills development, the long-term impact of the creative course on
students and any remarkable moments of creative activities. In this paper, we are interested
in the social and collaborative aspects mentioned by students.

6.2.3. Procedure

This creative course “Keep calm and be creative” covers three levels. The first level
is theoretical and refers to the learning of content concerning creativity and its pedagogy.
The second level is pragmatic, as it deals with the didactic transposition of theoretical
content. The objective is for students to transpose these elements to learning situations
in a school context. Finally, the third level focuses on experiential learning (Mandeville
1998, 2001), which allows students to experience and experiment with creative techniques.
Scott et al. (2004) conducted a study through the quantitative meta-analysis of program
evaluation efforts, drawing on 70 prior studies. The findings indicate that well-designed
creativity training programs generally lead to improved performance, with these effects
observed across different criteria, settings and target populations. Factors contributing to
the effectiveness of these training programs were also examined, revealing that programs
which focus on the development of cognitive skills and heuristics, using realistic exercises
appropriate to the relevant domain, tend to be more successful. Our creative course shares
a common foundation with other creativity programs, such as divergent thinking, problem
solving and performance. In our research, we also focus on a cognitive, social, personality
and motivational framework in the design of course content.

After having lived this creative experience, the students are then encouraged to reflect
on their experience, in relation to the theoretical content of the course, through the CRD
(Botella et al. 2011).

At the end of each creative activity students filled in their course diaries in order to
keep a record of their experiences throughout the semester. Nine creative activities were
experienced. Seven of the nine activities (described in Table 1 below) were carried out
collectively promoting collaboration, exchange and group well-being. Two of them were
conducted individually.

Table 1. Description of creative activities and experiences during the semester.

Course 1 Marshmallow challenge (group activity) Used as an ice breaker where the students need to collaborate to
make the biggest and the strongest tower from spaghetti.

Course 2 Creacapture (group activity) An activity asking students to represent creativity via a video,
image, recording, etc.

Course 3 World café (group activity)

The students were invited to propose ideas, share knowledge
and debate around three topics during three rounds. The
activity ended with a presentation of the solutions and main
conclusions by each group.

Course 4 Land art (group activity)

The students had to create a “work” from elements found in
nature. At the end of their work, they were encouraged to make
links with theoretical elements to describe the creative processes
experienced in the group. A presentation of the works and a
sharing of these processes was made in class.

Course 5 Creative environment (group activity)
After a visit to a creative, co-working space the students tested
ordinary and reverse brainstorming in connection with the
creative environment.
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Table 1. Cont.

Course 6 Museum activity (group activity)
Following several challenges and a visit to exhibitions in a
museum, the students had to make a presentation related to the
discipline they teach.

Course 7 Escape game (group activity)
This activity asked the students to collaborate in order to solve
enigmas related to theoretical content. The game was played in
different places at the university.

Course 8 Crea-experience (individual activity)
The students lived experiences in two different environments
(one zen and the other more hostile) and had to respond to the
task of summarizing a text afterwards.

Course 9 Bionique (individual activity)

Following the observation of nature in which the students were
able to express themselves in the form of text, drawing, poetry,
etc., they were asked to make analogies with the observed
elements and the previously defined subject.

The quantitative data from the questionnaires were analyzed using SPSS (IBM SPSS
Statistics, 26) software while NVIVO (NVivo, 12) was used for the qualitative data analysis.

7. Results
7.1. Quantitative Data: Creative Process

In order to define and analyze the stages of the students’ creative processes, we used
Friedman’s non-parametric ANOVA (repeated measures) to test the variation between
nine activities. This result indicated that the medians of each of the nine activities were
not equivalent. Significant variations were present in these stages: problem definition,
questioning, illumination, evaluation and finishing.

Moreover, after ANOVA, we conducted post-hoc analyses using the Durbin–Conover
test to examine the pairwise differences between activities. The results of five significant
stages are presented in Table 2. We chose the standard threshold of a p-value below .05 to
assess the significance of our results.

Table 2. Significant stages.

Stage Result Activities

Problem definition (Chi2 (8) = 16.6, p = .035) World café, creative environment, museum activity and escape game

Questioning (Chi2 (8) = 21.8 p = .005)
Marshmallow challenge, creacapture, world café, land art, creative
environment, museum activity, escape game and Bionique

Illumination (Chi2 (8) = 20.4, p = .009)
Creacapture, world café, land art, creative environment and
museum activity

Evaluation (Chi2 (8) = 22.2, p = .005)
Marshmallow challenge, creacapture, world café, museum activity,
escape game and Bionique

Finishing (Chi2 (8) = 16.9, p = .032) World café, land art, creative environment and museum activity

We found that the test was significant for problem definition (Chi2 (8) = 16.6, p =.035).
The definition served to discover the theme and to focus on the subject. This stage cor-
responds to the preparation stage in Wallas’ model. The results indicated that during
the world café, creative environment and museum activities and the escape game many
participants checked the definition stage, which was not the case for the marshmallow
challenge or the crea-experience. For the questioning stage (Chi2 (8) = 21.8, p = .005), we
observed that in the marshmallow challenge, the creacapture, world café, land art, creative
environment, and museum activities, the escape game and the Bionique activity this stage
was chosen by most students while for the crea-experience this phase was not selected by
many participants.
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The test was also significant for the illumination stage (Chi2 (8) = 20.4, p = .009), we
found that in activities such as the creacapture, world café, land art, creative environment
and museum activities this stage was more present than in the crea-experience. Moreover,
the test was significant for the evaluation stage (Chi2 (8) = 22.2, p = .005); in the marshmallow
challenge, the creacapture, world café and museum activities, the escape game and the
Bionique activity most students were in this stage and were not in the crea-experience.
For the finishing stage the test was also significant (Chi2 (8) = 16.9, p = .032), indicating
that in the Bionique activity there were not many students noting this stage but in the
world café, land art, creative environment and museum activities a lot of them checked this
stage. Finally, this test was not significant for documentation, taking into account the fact
that constraints, association, experimentation, structuring, leaving it to chance, realization,
break and abandon were not significant. It also meant that all these stages did not differ
between activities.

In order to identify the stages of the creative process and to test our first hypothesis
we observed the frequencies of each of the stages during the nine training creative activ-
ities. In particular, we analyzed the percentage of participants who checked a level in
the process at the end of each creative activity experienced during the course (Table 3).
Looking at Table 3, we can see that most stages oscillate between the various activities.
For example, the students demonstrated a marked interest in questioning and evaluation
in the marshmallow challenge which was carried out with the intention of being an ice
breaker. The second activity, creacapture, asking students to represent creativity via a video,
image, recording, etc., involved problem definition, questioning and evaluation. During
the creativity marathon, students participated in two different creativity activities: the
world café and land art acitivities. For the world café, they mostly reported definition, ques-
tioning, illumination, evaluation and finishing. The students also participated in an artistic
activity, the land art activity and had to create a work/piece with materials from nature.
In this activity the majority of the levels were present: problem definition, questioning,
illumination and finishing. In the creative environment where students used the ordinary
and reverse brainstorming technique, all participants experienced the following levels:
problem definition, questioning, illumination and evaluation. The museum activity and
escape game were both characterized by problem definition, questioning, illumination and
evaluation. On the other hand, the crea-experience activity did not mobilize these stages.
The last creativity technique called Bionics mobilized the students in terms of problem
definition and evaluation.

Table 3. Frequency of micro-processes reported by students in their CRD.

Stages with High Scores Stages with Low Scores

Marshmallow challenge Constraint (87.5%)
Evaluation (87.5%)
Realization (87.5%)

Illumination (25%)
Chance (25%)

Creacapture Constraint (100%)
Association (89%)
Experimentation (89%)

Documentation (22%)
Pause (22%)
Abandonment (11%)

World café Definition (80%)
Questioning (80%)
Finishing (70%)

Abandonment (10%)

Land art Questioning (80%)
Illumination (80%)
Association (100%)
Evaluation (90%)
Structuring (90%)
Realization (100%)
Finishing (80%)

Abandonment (11%)
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Table 3. Cont.

Stages with High Scores Stages with Low Scores

Creative environment Definition (100%)
Questioning (100%)
Constraint (100%)
Illumination (71%)
Structuring (90%)

Pause (0)

Museum activity Illumination (78%)
Association (100%)
Experimentation (89%)
Chance (89%)

Pause (11%)
Abandonment (11%)

Escape game Definition (80%)
Questioning (100%)
Documentation (100%)
Constraint (100%)
Association (100%)
Evaluation (90%)
Chance (90%)

Finishing (20%)
Pause (20%)

Crea-experience Realization (87.5%) Definition (37%)
Questioning (12.5%)
Illumination (0)
Experimentation (25%)
Evaluation (25%)
Chance (12.5%)
Finishing (25%)

Bionique Definition (90%)
Documentation (80%)
Association (90%)
Experimentation (90%)
Structuring (80%)
Chance (90%)

Finishing (30%)
Abandonment (20%)

7.2. Quantitative Data: Multivariate Factors

In this section we look at the multivariate factors and try to find out their intensity.

7.2.1. Cognitive and Conative Factors

Significant variations were present for the following cognitive, conative and envi-
ronmental factors: patience, discipline, getting organized, decision-making, dynamics,
collaboration and implication.

In order to test our second hypothesis, we noted that among the cognitive and conative
factors, patience was the most used factor during the land art activity (M = 4.7), where
students had to create a work together from the materials found in nature. In addition,
discipline increased with the escape game (M = 4.7), where students were invited to
collaborate in order to solve enigmas related to the theoretical content. The participants
gave higher scores for organization during the land art activity (M = 4.8). On the other hand,
the marshmallow challenge (M = 3.11) did not score highly for this factor. For the decision
factor we observed the highest score in the museum activity (M = 4.67) and the lowest in
the marshmallow challenge (M = 2.67). During the world café and land art activities, the
dynamic factor increased (M = 4.70). Regarding environmental factors, the Table 4 shows
that implication was the most relevant in the creative environment (M = 4.88) and museum
activities (M = 4.78) in the techniques of idea generation through different brainstorming
and collective challenges. The results were similar for collaboration (M = 4.75/4.78) during
these two techniques.
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Table 4. Significant multivariate factors.

Multivariate Factor Result Activities

Patience Chi2 (6) = 20.1, p = .003 Marshmallow challenge, creacapture, creative environment

Discipline Chi2 (6) = 12.9, p = .044 Creacapture, land art, museum activity, escape game

Getting organized Chi2 (6) = 13.4, p = .037
Marshmallow challenge, creative environment, museum activity,
escape game

Decision-making Chi2 (6) = 14.4, p = .025
Creacapture, world café, land art, creative environment, museum
activity, escape game

Dynamics Chi2 (6) = 13.5, p = .036 World café, land art, museum activity, escape game

Collaboration Chi2 (6) = 7.6, p = .007
Creacapture, world café, land art, creative environment, museum
activity, escape game

Implication Chi2 (6) = 12.7, p = .048
Creacapture, world café, land art, creative environment, museum
activity, escape game

In addition, the Friedman’s ANOVA and Durbin–Conover post hoc tests indicate
that the medians of each activity were not the same. For the multivariate factor, patience,
(Chi2 (6) = 20.1, p = .003) we observed that in the marshmallow challenge, creacapture
activity and the creative environment, this factor was chosen by most students, while
this was not the case for the land art activity. The test was significant for discipline
(Chi2 (6) = 12.9, p = .044); we found that in activities such as creacapture, the land art
and museum activities and the escape game this multivariate factor was more present
than in the marshmallow challenge. The results show that the test was significant for the
factor, getting organized (Chi2 (6) = 13.4, p = .037), indicating that during the marshmallow
challenge, creative environment and museum activities and the escape game this factor
was more present than in the land art activity. The test proposed that the decision factor
(Chi2 (6) = 14.4, p = .025) was observed in the creacapture, world café, land art, creative
environment and museum activities and the escape game, but just a few students reported
this factor during the marshmallow challenge. For the dynamic factor (Chi2 (6) = 13.5,
p = .036), the results showed that during the world café, land art and museum activities
and the escape game this stage was selected more than in the marshmallow challenge.
For the collaboration (Chi2 (6) = 7.6, p = .007) and implication factors (Chi2 (6) = 12.7,
p = .048), the test showed that in activities such as the creacapture, world café, land art,
creative environment and museum activities and the escape game this factor was more
present than in the marshmallow challenge. Lastly, for multivariate factors such as being
kind, perseverance, being a perfectionist, workforce, concentration, quality, discussion and
listening the tests were not significant.

7.2.2. Emotional Factors

We also observed the emotional factors in Table 5. We found significant variations for
curiosity, surprise, frustration, enthusiasm, awakening, hesitation and stress. For curiosity,
the highest score was noted for the museum activity (M = 4.67) and the lowest for the
crea-experience (M = 3.31). During the Bionique activity, surprise increased (M = 3.20). The
Table 5 shows that frustration was most relevant in the marshmallow challenge (M = 3.22).
For enthusiasm the lowest score was observed for the crea-experience (M = 2.13) while the
highest was present for the marshmallow challenge and the museum activity (M = 4.22).
For awakening the participants gave a higher score during the marshmallow challenge
(M = 4.22) and a low score (M = 2.20) during the crea-experience. Hesitation was the most
reported factor during the escape game (M = 3.10).
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Table 5. Significant emotional factors.

Emotional Factors Result Activities

Curiosity Chi2 (7) = 25.8, p = .001
Marshmallow challenge, land art, world café, museum activity, escape

game, Bionique

Surprise Chi2 (8) = 19.1, p = .014
Marshmallow challenge, creacapture, creative environment,

crea-experience

Frustration Chi2 (8) = 17.9, p = .022 Creacapture, land art, creative environment, museum activity, Bionique

Enthusiasm Chi2 (8) = 18.9, p = .016
Marshmallow challenge, creacapture, land art, world café, creative

environment, museum activity, escape game, Bionique

Awakening Chi2 (8) = 20, p = .010
Marshmallow challenge, land art, world café, museum activity, escape

game, Bionique

Hesitation Chi2 (8) = 20.1, p = .010
Creacapture, land art, world café, creative environment, museum activity,

crea-experience

Stress Chi2 (8) = 21.8, p = .005 Creacapture, land art, world café, creative environment

Regarding these factors the result of the Friedman’s ANOVA and post hoc Durbin–
Conover tests indicated that the tests were significant for curiosity (Chi2 (7) = 25.8, p = .001),
whereby in the marshmallow challenge, the land art, world café and museum activities,
the escape game and the Bionique activity this factor was more present than in the crea-
experience. The test was also significant for surprise (Chi2 (8) = 19.1, p = .014), indicating
that during the marshmallow challenge, the creacapture, creative environment and crea-
experience activities this factor was mobilized a lot which was not the case for the Bionique
activity. In addition, for frustration (Chi2 (8) = 17.9, p = .022), the test shows that in the
creacapture, land art, creative environment museum and Bionique activities, frustration
was more present than in the marshmallow challenge. For enthusiasm (Chi2 (8) = 18.9,
p = .016), the test indicates that in the marshmallow challenge, the creacapture, land
art, world café, creative environment and museum activities, and the escape game and
Bionique activity this factor was chosen much more than in the crea-experience. A similar
result was observed for the awakening factor (Chi2 (8) = 20, p = .010), whereby in the
marshmallow challenge, the land art, world café and museum activities and the Escape
game and Bionique activity this factor was chosen much more than in the crea-experience.

For the factor, hesitation, the test was significant (Chi2 (8) = 20.1, p = .010) and presented
more during the creacapture, land art, world café, creative environment and museum activ-
ities and the crea-experience than in the escape game. For stress (Chi2 (8) = 21.8, p = .005),
the test showed that in the creacapture, land art, world café and creative environment
activities this factor was selected much more than in the escape game.

For boredom, anxiety, deception, being proud, inspiration, satisfaction and exhaustion
the test was not significant.

7.3. Qualitative Data

In addition to the quantitative data from the CDB, we conducted four semi-structured
interviews based on evocation (Vermersch 2011; Aden 2016), one and a half years after the
training. These interviews helped us to understand what persisted of this creativity course
and whether it had an impact on the students’ teaching practices in the long term. We used
a thematic analysis by listing the major themes, then we made an inductive and intuitive
reading of the interviews in order to observe what the students were really expressing
(Paillé and Mucchielli 2016). In this paper we present the social and collaborative dimension
expressed by the students.

7.3.1. Interaction with the Group

One of the first memories was the sharing with others as well as the interaction with
the group. One student reported: “the advantage was that we were in small groups so
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we had this opportunity to exchange well and that was an advantage too . . . what I also
remember was the discussions that allowed us to compare our reactions a little”. For one
student the group was seen as an activator: “In a good group that was important because
it made everyone show their stuff and in the end it worked very well. At the beginning I
would say a shy one and then quite enthusiastic”. He also added: “We really saw what
everyone was thinking, and then we put together each part of the group’s thought”. These
verbatims also show that individuality is one of the important traits for collaboration.
Fostering individuality in groups can promote alternate points of view.

Moreover, another participant reported: “there were interactions, I remember a little
bit of reactions, or enthusiasm, or a little bit of excitement”, or during the land art activity:
“And then, I remember the interactions there was, and I remember that we had built this
thing and in the end, it wasn’t really land art, because we had put on . . . and then you
came in and you said it wasn’t really land art because we put on clothes and stuff, so it was
kind of funny, that’s what made it stand out”. It seems that this kind of interaction can
influence a group and individual satisfaction by creating a good ambience.

Some students emphasized how important it was to be in a good group: “a nice group
that worked well, everyone was involved“, or, “we were a good team that participated
well”. Some of them mentioned that the change of group encouraged dynamics: “That was
interesting because I was not at all with the same people the first and second time during
these two challenges, but I felt much more comfortable the second time with the people I
was with.”

7.3.2. Role of the Environment

The importance of the environment was described by these verbatims: “But discover-
ing this place, uh interactive offices, for me it was something that was also striking because
it is not a universe that we know in our academic world. We probably know it more and
more in the world of entrepreneurship”, or even further, “The environment, the fact that
we ate there, it wasn’t just that we were trying to do something, but it was embedded in a
whole universe. It’s like if you want to do a class on a theater stage and with costumes, it’s
pretty much the same thing”. The fact that it was important to have the lessons in different
environments was observed in this statement: “( . . . ) it’s important because it allowed you
to completely erase what was there before and pass on something completely new each
time. And each time, we would reset completely”. Another student reported, “it was the
way we were put in context to test the different approaches”.

7.3.3. Difficulties in Group Work

Nevertheless, some participants had a critical stance towards the proposed activities,
which was expressed through difficulties in collaboration, especially at the beginning of
the activities: “The first time, I had completely faded away because I saw that they were
going off in all directions, then there were one or two who were trying to take the lead and
trying to really . . . wanted to give their idea without necessarily making compromises”, or,
“I think we had thought too much, we hadn’t experimented and so it was the fact of being
in a group, we can’t necessarily, we didn’t hurt . . . well, I had the impression that we had
lost time to finally discuss, what, to understand instead of saying and getting into it, so
that’s why it was frustrating”. In the situation where two students had to cooperate with
the aim of making a funny presentation during the museum activity, one of them wrote:
“it was a bit difficult . . . but it’s true that we are not necessarily the same personality, so I
thought it was someone who was quite... it’s someone who marked me enough”.

According to these verbatims based on the social and collaborative dimensions, we
can notice that the participants were in general enthusiastic when they were invited to
collaborate and co-create together. Sharing experiences, ideas and knowledge seems to be
important for activities in a group, as well as the work environment. It is also evident that
collaboration depends on group members and can to some extent create difficulties when
participating in some activities.
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8. Discussion and Conclusions

The results show that the different microlevels of the creative process are subject to
variation from one creative experience to another. The same observation is related to the
collaborative aspects. Moreover, the CRD allowed us to notice that the creative process is
not linear: lots of levels appeared at the same time (definition, questioning, association,
experimentation, etc.). Most factors of the multivariate approach emerged from such a
creative course. The discussion will allow us to come back both to the research results but
also to show the importance of collaboration in the creative process.

8.1. Stages of the Creative Process

Regarding the microlevels of the creative process, these may be related to the nature
of the task. By testing the variations between the activities of each stage, the test was
significant for definition, questioning, illumination, evaluation and finishing.

Many participants reported a problem definition stage during the activities where
they had to define the problems in relation to the school through various brainstorming
sessions. That was not the case during the activities where the focus was on a challenge
or the environment. The definition stage serves to discover the theme and to focus on the
subject. This stage corresponds to the preparation stage in Wallas’ model (1926). According
to him, it is a preliminary analysis which allows us to define and pose the problem. The
preparation stage in both Botella (2011) and Mumford et al.’s (1991) models is crucial for
the creative process as it involves acquiring knowledge and expertise. While both models
share the preparation stage, the main difference is in the middle stages. Mumford’s model
includes incubation and insight, which Botella’s model combines into a single stage of
generation (creating ideas and alternatives). In the context of our creative course, this
stage was supported using brainstorming sessions which provided an opportunity for the
students to gather information, research and develop expertise on a particular topic. By
doing so, students are better equipped to generate a wide range of ideas and alternatives
during the subsequent stages of the creative process.

The levels of questioning, illumination and evaluation were chosen in a large number
of activities by the students. Questioning corresponds to understanding and reflection,
which refers to the development of ideas. It seems that in the activities where the students
had to propose different solutions or solution tracks these levels were more significant
(Botella 2011). This process of generating new ideas or solutions to problems though collab-
oration with others can encourage individuals to contribute their ideas and perspectives. In
collaborative creativity, team members need to search their memory for knowledge or ideas
relevant to the problem, share these ideas and process them for further elaboration (Paulus
et al. 2018). However, most student did not report these levels in the crea-experience. This
may be related to the nature of this activity which did not consist in solving problems. The
students performed the same task (summarizing texts) in the two different environments
(relaxed versus hostile) during this activity.

In Mumford’s model, the evaluation stage involves critically assessing the idea or
solution generated during the insight stage. This assessment may involve considering the
potential strengths and weaknesses of the idea or solution and identifying any areas for
improvement or refinement. However, Mumford’s model does not include a separate stage
for selecting the best idea or alternative. This is the case in Botella’s model. Her model
provides a more explicit framework for selecting the most adaptable idea or alternative,
while Mumford’s model focuses more broadly on assessing and refining the idea or solution
generated. In our creative course, at the end of the idea generation process, the students
shared their proposals and evaluated the proposed solutions together. They then selected
the solution that was most suitable for the school context.

We can confirm that most of the levels emerged in the students’ creative processes.
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8.2. Multivariate Factors

Variations were present for some multivariate factors, such as patience, discipline,
getting organized, decision-making, dynamics, collaboration and implication. Implication
was important during the technique for proposing the generation of ideas in a creative
environment, as well as in the activity at the museum and in the escape game. Based on
the motivational dynamics proposed by Viau (2009), it originates mainly in the perceptions
that a student has of the proposed educational activity.

Variations were also present for some emotional factors, such as curiosity, surprise,
frustration, enthusiasm, awakening, hesitation and stress. It is interesting to notice that
curiosity and surprise were more significant in activities where the students were gen-
erating new ideas or solutions to problems through collaboration with others. In this
sense, collaborative creativity can be an effective way to generate a diversity of ideas and
perspectives, and can lead to more innovative solutions than would be possible through
individual efforts. However, these activities can cause stress and frustration. We suppose
that this may be related to the fact that students do not always come up with enough ideas
during the brainstorming sessions. We can confirm our hypothesis suggesting that different
multivariate factors emerge during the creative process.

Regarding environmental factors, implication and collaboration were most relevant
in the creative environment and the museum activity. These creative techniques required
idea generation through different brainstorming and collective challenges. Paulus et al.
(2016) suggests that group and collaborative creativity refers to the generation of new and
useful ideas or products by two or more persons who deliberately engage in a creative/idea
generation task. When students work together on a project or task, they are exposed to
different perspectives and ideas, which can inspire and stimulate their own creativity.
Collaboration also allows students to bounce ideas off each other and work together to
solve problems, which can lead to the development of new and innovative solutions. The
ability to cooperate is essential because it develops reflexivity and creativity, thanks to
the problematization process at work in the cooperative group, a learning organization
(Perraud 2019). Furthermore, Marková (2003) shows that exchanges and external and
internal dialogues are co-constitutive, and does not reduce groups to the individual, but
precisely recognizes the social and dialogical nature of the individual mind (Glaveanu et al.
2021).

The limitation of this pilot research is certainly the sample size (10 participants).
While the results of the quantitative analyses are encouraging, caution should be exercised
regarding the potential generalizability of the results; a larger sample replication is needed
to support these preliminary results.

Despite these limitations, this study provided valuable insights into students’ creative
processes. Specifically, it enabled us to identify several distinct stages involved in the
process in the creative training context. The variations between the activities for each
level help us to better understand what multivariate factors come into play in the creative
process.

However, our goal was to create a supportive and open-minded group culture that
facilitates collective creativity and encourages the flow of ideas, inviting all members to
contribute. Structured creative techniques such as a brainstorming or design thinking
adapted to the pedagogical context can be helpful in guiding the creative process and
ensuring that all ideas are given equal consideration. This approach can also be embedded
in the pedagogy of creativity with the aim of thinking through tasks differently (Puozzo
Capron 2013). This also means that, instead of individual activities that stimulate thinking
skills, it is important to create opportunities for collaboration and interaction with material
and cultural artefacts. According to Dewey’s (1902) research cited in Glăveanu et al. (2015a),
this view emphasizes teacher–student collaboration and the grounding of education in
everyday life practices, allowing students to relate new knowledge to prior experiences
and make use of it in practice. It can deepen their understanding of the world and the
possibilities of acting within it. The transformative potential of rethinking pedagogy from
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a new perspective, however, enables us to transcend traditional educational models and
concentrate on dialogical experiences, playful engagement with educational content and a
rethink of existence and materiality (Glăveanu et al. 2015b). Making the students aware of
the importance of creativity may lead them to teach creativity and divergent thinking in
their future classrooms.
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