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Player Conceptualizations of Creativity in Digital Entertainment Games

Abstract.

Creativity has been widely studied across various disciplines such as psychology and education from a
variety of perspectives and has been argued to provide a range of different benefits such as the
development of transferrable skills. However, not much is known about how creativity is
conceptualized within digital entertainment games from the perspective of the player. In addition to
providing a scoping review of the field, this study aims to address current gaps in the literature by
answering the research question: how do players conceptualize creativity within digital entertainment
games? Data from 24 semi-structured interviews and 14 narrative surveys with regular players of
various genres of digital games was analyzed using qualitative methodology. Thematic analysis was
performed, resulting in three main categories of conceptualizations: ways of thinking, constructing in
games, and games as an artform. By providing an insight into how players view creativity in digital
games, this paper aims to illuminate this understudied facet of player experience and pave the way
for future studies seeking to explore how digital games may promote creativity in those who play

them.

1. Introduction

Previous work has on digital games has focused on creative aspects such as appropriating forms of
play (Aarseth, 2007; Consalvo, 2009; Jarrett, 2014, 2016; Sotamaa, 2007), social innovations
(Ferguson, 2011; Wright et al., 2002), user created content (Burri, 2011), and affective aspects such as
emotional challenge and reflection (Bopp et al., 2018; Mekler et al., 2018) as well as the effects of
gameplay on creativity scores using quantitative measures (Blanco-Herrera et al., 2019; Moffat et al.,
2017), however, creativity from the perspective of the player has yet to be granted full attention. Not
all games are created equal in terms of their scope for creative behavior, and questions remain as to
how players of different types of games conceptualize what it means to be creative. As such, this paper

aims to address the following research question:
How do players conceptualize creativity within digital entertainment games?
By highlighting the unique ways in which creativity is defined by players of digital games a

greater understanding of the player experience may be gained. Identifying the specific aspects of

games which contribute to player creativity will provide an initial basis for further investigation into
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what players may learn from creativity and, furthermore, what other areas of life such creativity may

transfer to. As study aims to extrapolate the different perspectives in how creativity is viewed in
games, it may also aid in further work which seeks to illuminate how specific game design elements
may scaffold or promote creativity in players. Finally, while it is beyond the scope of this study to
extensively investigate instances of creative transfer, findings which emerged concerning this aspect

are documented in relation to how creativity is conceptualized from a player’s perspective.

1.1 Creativity Defined

Creativity has been investigated across a range of different areas such as work (e.g. Turvey, 2006; Zhou
et al.,, 2014), organizations (e.g. Amabile, 1996b) and education (e.g. Craft, 2008; Lucas, 2001; Rogaten
and Moneta, 2016), with findings suggesting many benefits such as positive psychological health and
openness (Richards, 2007, 2010). Creativity has also been argued to be highly transferrable,
comprising of a variety of skills sought after in the new digital economy (Pellegrino and Hilton, 2012;
Ritter and Mostert, 2017) such as critical thinking, problem-solving and cognitive flexibility (i.e. the
ability to reactively deal with changing circumstances and opportunities) (Cropley, 1990; Reiter-
Palmon et al., 1998). There have been a number of different conceptualizations of creativity such as
Big C approaches which focus on works of creative genius and Little C approaches which examine
creativity from an everyday perspective. However, such approaches have been criticized for their
binary distinction between “genius” and “everyday” creativity, and failing to account for the multitude
of creative categories in between (Kaufman and Beghetto, 2009). The Four C Model of creativity
(Kaufman and Beghetto, 2009) attempts to bridge this gap by differentiating between four types of
creativity: Big C creativity refers to the creative outcomes of those highly competent in their given
domain (Csikszentmilhalyi, 1999) and Little C refers to the creative potential of everyone to overcome
and solve problems (Maslow, 1968; Richards et al., 1988). In between these two categories are Pro C
(Kaufman and Beghetto, 2009) which encapsulates the progression from Little to Big C achievements,
and Mini C (Beghetto and Kaufman, 2007) which attempts to explain how individuals are able to
construct, adapt and reorganize personal knowledge, leading to personally meaningful insights and

affective change. In this way, while Mini C creativity may not be novel to others, the individual involved
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is still engaged in a personally creative transformative process leading to developing personal

knowledge and insights (Beghetto and Kaufman, 2007).

Other approaches attempt to illuminate creativity from other perspectives such as the Person,
Product, Press and Process framework outlined by Rhodes (1961). Creativity from the Person
perspective examines how personality traits and factors such as intrinsic motivation facilitate creative
behavior (Amabile, 1990; Stohs, 1992). The Press perspective looks at how situational factors influence
creativity, most notably autonomy, freedom and resources such as time and encouragement (Amabile
and Gryskiewicz, 1989; Witt and Beorkrem, 1989). The Product perspective views creativity as the
creation of a product which is both new and valuable; focusing on the outputs and outcomes of
creative behavior (Sternberg, 2006; Young, 1985). Finally, the Process perspective examines how
creative output is assessed by experts in its given domain and how historical change is driven by ideas
which are accepted after a certain amount of time (Csikszentmilhalyi, 1996; Runco, 2004). While
examining creativity from a variety of different perspectives helps shed light on how creativity is
shaped and defined by a multitude of facets, it does little to illustrate how such factors interact
together in the facilitation of creative behavior, or how creativity may occur collectively between
individuals (Watson, 2007).

Sawyer and Dezutter (2009) argue that while creativity can occur within an individual it can
also occur as a group process. In their theory of Distributed Creativity, creativity occurs when groups
collaboratively create a shared product through unconstrained and unpredictable situations (e.g. an
improvised performance). Similarly, Empathetic Creativity (Seddon, 2005; Seddon and Biasutti, 2009)
has also been used to describe the process of collaborative creativity where individuals are able to
transcend their own knowledge bases through the process of decentering where they can gain insight
into other group member’s perspectives and facilitate the discovery of new thoughts and feelings.
Similar to the distributed creativity perspective, improvisation and levels of constraint within an
activity play a significant role in the likelihood of empathetic creativity.

Breaking away from external influences on creativity, the creative cognition perspective
attempts to explicate the unique processes and mental structures which contribute to creative

behavior (Finke et al., 1999). Creative cognition is not solely focused on creativity as a product or a
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process, but instead on the types of mental processes which contribute to various stages of creativity

and how these processes are combined; namely processes which are involved in cognitive structure
generation and discovery and processes involved in the exploration of said structure’s implications
(Smoliar, 1995). As such creative cognition stresses the importance of domain unspecific creativity,
i.e. that such mental processes that contribute to creativity are highly transferrable across different
areas of life. The creative cognition framework identifies a range of generative and exploratory
processes which contribute to creative ideas and products, such as analogical transfer of information
to different domains (Gentner, 1989) and interpretation of possible solutions (Shepard, 1978). Other
work involving creative cognition has focused on creative insight which refers to the sudden realization
of a solution (e.g. Schooler & Melcher, 1995) and incubation which refers to a period of rest away
from the problem (e.g. Hélie & Sun, 2010; Sawyer, 2013).

Finally, the creative cognition perspective also covers work on creative problem-solving which
purports that problem-solving is central to creativity, with a “problem representing a gap between
where we are or what we have, and a desired location or outcome” (Treffinger et al., 2007: 1). In this
light, problem solving can be defined as “the thinking and behaviour we engage in to obtain the
desired outcome we seek” (Treffinger et al., 2007: 1). Creative problem-solving frameworks such as
the Creative Problem-Solving Model by Treffinger (1995) illustrates how, through a series of processes
involving framing problems, generating ideas, developing solutions and reflecting on outcomes,
individuals are able to solve ill-structured problems (i.e. problems where there is no clear, single
solution).

In essence, creativity can be argued to be a multi-faceted construct involving external
influences such as environment and resources, as well as social and individual processes. It does not
solely involve creative works of genius, but also the creative potential involved in solving everyday
problems, and the personal insights and revelations of individuals. As such, a definition of creativity
should involve the formulation of new ideas as well as novel application of old ones, the creation of
artefacts and knowledge, and the stretching and altering of mental boundaries in thinking, reasoning
and emotions. Hence, creativity does not encompass merely inventing, it also involves altering and

integrating. It is fluid and depends as much on the individual as the context in which it takes place.
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Problem-solving is often at the heart of big and small creative acts and can serve as a foundation for

the discovery of new ideas, methods or viewpoints.

1.2 Creativity Contextualized in Digital Games

Play has been argued to be a creative process in itself, allowing us to approach new and challenging
situations in a way which is risk free and encouraging us to experiment with new solutions and
approaches that we would otherwise not have attempted (Mainemelis and Ronson, 2006). Through
linking abstract concepts to concrete gaming experience, gameplay has been found to aid the
development of creativity and problem-solving skills (Leng et al., 2010).

Despite the various benefits of gameplay such as communication, resourcefulness and
adaptability (Barr, 2017, 2018) and metacognition and ICT literacy (Sourmelis et al., 2017), there are
only a few studies that have primarily focused on creativity and gameplay. For example, Moffat et al.
(2017) looked at the effect of different game genres on creativity scores (measured using Torrance
Tests of Creative Thinking (TTCT)) and found that gameplay could contribute to a more creative state
of mind. A more recent study by Blanco-Herrera et al. (2019) which specifically examined the
relationship between creativity (measured using the remote association test (RAT), alien drawing task
(ADT) and alternative uses test (AUT)) and gameplay exposure using Minecraft (Mojang, 2011) found
that there was an overall positive correlation between self-reported gameplay exposure and trait
creativity scores, and that creativity scores were highest when participants were not given explicit
instructions on what to do in the game. However, while such studies have suggested that digital games
can contribute positively to creativity (using common quantitative creativity measures such as TTCT
and RAT), it remains unclear as to how players themselves define what it means to be creative in digital
games.

One area of creativity involves how players are able to appropriate the gaming experience;
for example the distinction between how games are intended to be played and how players actually
engage with them. Aarseth (2007) distinguishes between the “implied player” and the “transgressive
player”, where the former can be viewed as a blueprint for how a game is expected to be played,
including all the requirements which need to be met for the game to be fully realized (e.g. a player

5
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must complete one task before the next becomes available). The latter, however, refers to instances

where players are able to do unexpected things which were not intended by the game designer. Such
instances of transgressive play allow the player to rebel “against the tyranny of the game...[and] regain
their sense of identity and uniqueness through the mechanisms of the game itself” (Aarseth, 2007:
132). For example, cheating has been examined in digital games where many gaming communities
incorporate various methods of solving-problems including exploiting bugs and glitches in the game’s
programming as well as creating shared knowledge of acceptable methods of cheating (Consalvo,
2009; Hamlen and Blumberg, 2015). Similar to Aarseth, Jarret (2014, 2015) who examined co-creativity
in Dota 2 (Valve, 2013), looked at the notion of emergent play where players were able to combine
game variables in ways unintended by developers to create powerful new moves. While both
transgressive and emergent play are restricted to gameplay, Sotamaa (2007) argues that the concept
of transformative play should be used instead as it also applies to the transfer of elements of play
from the game world to outside such as in the case of fan creations involving elements of technology
in ways not initially intended (e.g. Machinima where animated films are created using game graphics).
Transformative play relates to “a special case of play that occurs when the free movement of play
alters the more rigid structure in which it takes shape” (Salen & Zimmerman, 2004, p. 324) and can be
applied to interpret games as systems which are able to be manipulated, sometimes unexpectedly, by
players.

While games can be played in unintended ways, the ill-structured problems that games
provide players with have been suggested to be one of the key elements in fostering creativity and
intrinsically motivating flow experiences (Kiili, 2005). Killi’s (2005) Experiential Gaming Model (EGM)
describes problem-solving in games as an experiential processes facilitated by the flow state. Games
maintain player motivation and engagement through providing optimal challenges which require the
player to engage in two stages of idea generation. The preinvative idea generation stage (Maslow,
1968) concerns creativity which occurs in a chaotic and unstructured manner similar to the play of
young children. In the later idea generation stage, the player is able to refine their ideas further in
relation to the wider constraints of the game world. Through reflective observations, guided by flow

dimensions such as immediate feedback, the player is able to overcome ill-structured problems
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through the discovery and creation of novel solutions (Kiili, 2005). While the EGM is fairly general in

scope (i.e. the majority of games contain ill-structured problems), it was created to be used in
educational game design and hence some elements may not be as applicable to the more informal
setting of commercial entertainment games. Specifically looking at commercial entertainment games,
lacovides et al. (2014, 2015) examined the strategies players developed to navigate gameplay
breakdowns. Gameplay breakdowns refer to instances where gameplay is interrupted, such as when
a player cannot find the correct strategy to progress (Barr et al., 2007). lacovides and colleagues found
that players developed a range of different strategies and coping mechanisms to overcome such
instances. These included strategies such as “trial and error” which consisted of the player exploring
game boundaries and experimenting and reflecting upon actions, “stop and think” which consisted of
taking a short break from play prompting reflection on the problem, and “experiment” where the
player uses previous gaming knowledge (often gained from “trial and error”) to form an initial
hypothesis and then refined the hypothesis based on the outcome (lacovides et al., 2014, 2015).
While ill-structured challenges in games can provide a means for players to invent and refine
strategies, the concept of emotional challenge is applicable to creativity in games from a Mini C
perspective (Kaufman and Beghetto, 2009). Bopp et al. (2018) looked at emotional challenge in
commercial entertainment games. Emotional challenges often presented players with emotionally
difficult themes, leaving parts of the experience ambiguous though good storytelling and writing.
Unlike functional challenges, emotional challenges are not tackled with dexterity or skill but with a
variety of other competencies such as the capacity for reflecting and making meaning of the
emotionally challenging situations presented. Bopp et al. (2018) found that games with difficult
themes such as death, illness, war or domestic problems were especially emotionally challenging if
aspects of the game narrative mirrored that of participants own lives. Often these themes invoked
feelings of negative valence such as anger or loneliness, however, it was noted that “by confronting
these difficult themes...participants could derive personally meaningful insights” (Bopp et al., 2018:
9). Even though such experiences invoked negative emotions, players rated the overall emotional
experience of such games to be positive and enjoyable (Bopp et al., 2018). In essence, emotional

challenges provide players with meaningful experiences which provoked them to examine the
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consequences of their actions within the game and allowed them to gain personally meaningful

insights (Bopp et al., 2018), something which is in line with Kaufman and Beghetto’s concept of Mini
C (Kaufman and Beghetto, 2009).

A subsequent study by Mekler et al. (2018) looked at reflection in commercial entertainment
games — an aspect which has been argued to constitute a core component of creative thinking
(Henriksen, 2006). They found that games could promote reflection in relation to games themselves
(i.e. gameplay, game design, gaming practices) and in relation to their parallels to other aspects of life.
However, Mekler et al. (2018) found very few instances of transformative reflection (i.e. reflection
which caused the player to alter their behavior, gain new insights or reconsider assumptions),
however, this may be attributed to the fact that the majority of participants in the study did not play
games which focused on prompting reflection outside the context of the game.

From a social innovation standpoint, Wright et al. (2002) found players of the game Counter
Strike (Valve and Turtle Rock Studios, 2000) created various innovations in verbal and non-verbal
expressions such as word plays and borrowing from popular culture. Likewise, in the Schome Park
project within the world of Teen Second Life (Linden Labs, 2005), Ferguson found teenagers were able
to blend and reconfigure ideas and collaboratively to develop the creative vision of their intended
project (Ferguson, 2011). Examining creativity in games from a storytelling perspective, Banks (2013)
studied how players of World of Warcraft (Blizzard Entertainment, 2004) invented alternate personas
and constructed stories relating how their gaming experience may impact upon the behaviors and
emotions of these personas (Banks, 2013).

Creativity has also been investigated in the wider context of gaming practice, in relation to the
variety of artefacts players create based on games, such as fanfictions, guides, modifications and game
art. Burri (2011) defines User Created Content (UCC) as “all forms of expression made by users [which]
range from contributions to chats, emails or instant message exchanges, shared links, texts, videos,
photographs [and] stories and films” (Burri, 2011: 3). According to Burri, the type of UCC depends on
the level of developer-imposed restrictions, for example some games encourage and are defined by
UCC (e.g. Minecraft), whereas in others its use is heavily restricted (e.g. World of Warcraft). Papert’s

constructionism (1980) may be reflected in the expression of creativity through UCC whereby players
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actively explore and personalize their gaming experience through the construction of creative

artefacts such as modifications, fanfiction and game art. In this way, players are consciously engaged
in the construction of creative artefacts which support their personal exploration and expression of
the game.

In essence, many aspects of creativity have been examined in relation to commercial
entertainment games. The majority of games contain ill-structured challenges which allow players to
use imagination and ingenuity to define a variety of different solutions. In addition, to such “built-in”
challenges, players may also play with the rules rather than by them — opting to find alternative uses
for game mechanics, combine variables in unintended ways and play the game in ways which had
never been anticipated by developers. The ability of games to provide players with strong narratives
and emotionally challenging themes provoke reflection on a variety of issues, however, whether
players associate such challenges and their emotional effects with creativity is still a grey area. Finally,
some games also allow players to create, implement and design parts of the gaming experience —from
in game objects, to stories, to modifications. However, while each of the works covered in this section
highlights aspects of creative behavior, little is still known about whether players actually associate
these aspects with creativity, or whether their view of creativity in games is something different
entirely. Digital games now “occupy a substantially larger role in media and entertainment cultures”
(Bowman et al., 2015) and through studying aspects of player behavior such as creativity, we may gain
a greater recognition of the potential impact such aspects may have on the different facets of human

experience.

2. Methodology

2.1 Data Collection

Due to the subjective nature of creativity and its dependence on a variety of factors such as past
gaming experience, personality and playstyle, an exploratory qualitative approach was adopted. For
example, Jarrett (2014) used an ethnographic method to examine emergent play in Multiplayer Online
Battle Arena (MOBA) games, while Ferguson (Ferguson, 2011) and Wright et al. (Wright et al., 2002)

9
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analyzed social chat logs. The rich detail such studies provide illuminate the subjective experiences of

creativity in digital games by those who play them. In this project, semi-structured interviews were

chosen to provide a detailed exploration of the research area. The interview prompts consisted of a

series of questions relating to participant’s general gaming experience (e.g. engaging gaming

experiences they had had recently) and creativity. The creativity questions were divided into three

main areas identified from previous literature (i.e. questions relating to affective change from games,

questions relating to creative problem-solving and questions relating to appropriation of gaming).

Participants were also asked how they would personally describe the creativity involved in games and

what elements of creativity they felt transferred most, if any, to other areas of their life. See Table 1

for a full list of interview questions.

Question Literature Area Question Text
No.

1 General What games are you currently playing?

a.  What gaming platforms are you using?

2 General Can you describe a particularly engaging experience you have had recently whilst
playing a game?

a.  What do you think contributed to making these experiences so engaging?

3 Problem-Solving Has there ever been a time when you tried out or created a new way of doing
something — either on your own or in a team?

4 Affective Change Have there been any times during your gaming experience when you began to view
things in a different way? For instance, when your views were challenged or
changed?

5 Problem-Solving Have you ever “discovered” a new way to go about something or use something in
the game? (e.g. something you didn’t know was there before)

6 Appropriation Have you ever used the game mechanics for uses other than what they were
intended for? (e.g. glitches, cheats, alternative uses for game variables)

6 Appropriation Have you ever created anything for the game or based on the game such as
modifications, walkthroughs or fanfiction?

a.  What motivated you to do this?
7 Personal Perspective Do you think you are or can be creative when you play games?

on Creativity

a. Do you feel you gain anything in particular from being creative in games?
b.  Would you use any of the skills/experience from being creative in other
aspects of life?

Table 1: Interview Questions
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Due to a large number of participants signing up for the interviews, further data was collected
in the form of a narrative survey which included a short questionnaire about gaming habits (games
currently playing, time spent playing and platforms used) and a set of narrative frames. A narrative
survey allows participants to tell stories of their experiences by using various “frames” based on the
interview questions (Barkhuizen, 2014). Narrative frames comprise of “a written story template
consisting of a series of incomplete sentences and blank spaces of varying length (Barkhuizen, 2014:
402). By providing participants with a skeletal template upon which to write their experiences, a
narrative survey allows focused collection of data relating to the research question. Please see Table

2 for the narrative frames.

Frame Question Prompts
No.

General Qlb An engaging experience | have had recently with a digital game was.....

a. |found it particularly engaging because...
Problem-Solving Q2a A time when | tried out or created a new way of doing something in a game

was when....

a. | did this by...

Affective Change Q2b A game which changed my views or made me view things differently was...

a. This was because...

Problem-Solving Q2c A time when | discovered a new way to go about something or use something
in the game was....

Appropriation Q2d An example of when | have used game mechanics for uses other than they
were intended was when...

Appropriation Q2e Material | have created for a game/based on a game would include....
a. | was motivated to do this because....

Personal Perspective Q3 | think games are creative — yes/no

on Creativity a. Ifyes, | think games are creative because...

a.  When | am creative in games | feel | gain...
b. Ifeel | am able to use the skills/experience gained from
being creative in other areas of my life such as...
b. If no, I think games are not creative because...

Table 2: Narrative Frames
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The use of a narrative survey allowed a further round of data collection within a short period of
time. While not providing the same level of detail as interviews, the use of a narrative survey
complemented existing data collection methods and aided in the triangulation of data. Triangulation
of data was achieved by comparing and contrasting responses across both narrative survey and
interview data (Blandford, 2013). It should be noted, however, that a smaller number of participants
completed the narrative survey, and hence, the majority of excerpts in this paper are from interview

data.

2.2 Participants and Recruitment
Interviews were piloted with four regular players of different types of digital games (male = 2, female
= 2, age median: 33). As no significant changes were made to the question list, the pilot data were
included in the main analysis. For the main study, participants were recruited via a wider recruitment
survey advertised on popular gaming forums, social media and gaming mailing lists. Prior to the
interview participants completed a short online gaming habits questionnaire which included questions
relating to what games they were currently playing, time spent playing and platforms used. Twenty
semi-structured interviews (male = 14, female = 6, age median = 28.5) were conducted with regular
players of various different types of digital games, both online and offline. Interviews were conducted
over Skype and lasted between 10 minutes and 1 hour, with the average interview session lasting 39
minutes. In addition, 14 participants completed the narrative survey (male = 7, female = 7, age median
=31.5). The survey was administered online and participants completed it at a time of their choosing.
The median gaming session (i.e. the amount of time spent playing digital games in one sitting)
for interview participants was 3 hours (M = 3.55, SD = 2.78), while for narrative survey participants,
this was 1.86 hours (M = 2.36, SD = 1.13). Participants were from a range of nationalities (e.g. British,
American, German) and played a variety of game genres, both offline and online. The most commonly
played offline genres were action/adventure (n = 28), role-playing (n = 24) and strategy/tactics (n =

19) and the most commonly played online game genres were first person shooter (n = 16), massively
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multiplayer online role playing games (MMORPG) (n = 15) and multiplayer online battle arena (MOBA)

(n=13).

2.3 Analysis

Thematic analysis following Braun and Clarke’s (2006) guidelines was conducted to identify the
different viewpoints surrounding how creativity was defined by players of digital games. Thematic
analysis serves as a “method for identifying, analyzing, and reporting patterns (themes) within data.
It organizes and describes a data set in (rich) detail” (Braun and Clarke, 2006: 6). Themes attempt to
crystalize something important within the data in relation to the research question and represent a
pattern of meaning within the data set. As there was no existing research relating to how players
conceptualized creativity, an inductive approach to theme development was deployed. Themes were
identified across the whole data set (24 interviews and 14 narrative surveys).

The overall theme of Player Conceptualizations of Creativity was developed, consisting of
several sub-themes relating to how participants described creativity in games. Upon development of
the first set of themes, the theme framework was discussed and cross-checked by three colleagues
for consistency. A further three iterations of theme development were performed with themes being

cross-checked on each iteration. See Table 1 for theme descriptors.

Sub-Themes Description

Ways of Thinking Creativity in games is conceptualized as the creative ways of thinking games promote.

Constructing in Games In this conceptualization, creativity in games was viewed as the creation of actual
game content such as building castles in Minecraft or creating levels using included
level editors.

Games as an Artform Creativity in relation to games is viewed mainly from the standpoint of the

developers. In this way games are viewed in a similar light to other creative mediums
such as film and writing and require a similar level of creative input from developers.

Table 3. Player Conceptualizations of Creativity Theme Descriptors
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3. Findings

Within the overall theme of Player Conceptualizations of Creativity, three sub-themes were identified
relating to the unique ways in which players described what it meant for them to be creative in games

relating to Ways of thinking, Constructing in Games and Games as an Artform.

3.1 Ways of Thinking

The most common view on creativity in digital games that participants referred to was ways of
thinking, which referred to the specific thinking and thought patterns which games prompted. This
theme was referenced across a wide variety of games, although was mostly used in relation to games
in general rather than a specific title. One such way of thinking involved creative problem-solving, as

described by one participant:

“In some senses they are a blank canvas. The best games will present you with a puzzle or a problem
that you have to solve yourself, within the confines of the game mechanics. Working out the limits of
what you can and can't do is one of the most fun aspects of picking up a new game.” — Male, 29

(Narrative Survey)

Participants who referenced this viewpoint also noted aspects of appropriation such as how
games encouraged players to test the boundaries of what the game mechanics would allow. This
included the creativity involved in locating glitches, exploits and finding new uses for existing game
mechanics. However, as another participant illustrated this was noted to be more difficult in newer

games which were more polished upon release.

“Generally more like early in development games are good because they have a lot of bugs and such
that are not intended. So you can use them to your advantage in creative ways.” — Female, 21

(Interview)
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Additionally, several participants also mentioned speedrunning, where an entirely new goal

for the game is created. Instead of playing the game in the way the developer intended (i.e. to go
through the normal progression route, level up, etc), speedrunning usually involves trying to complete
the game in the shortest time possible using skill, shortcuts and glitches. However, as one participant
noted while speedrunning a game involved constant refinement to improve, it also involved doing
“the same thing over and over, resetting the game hundreds of time to try and get the perfect run”
(male, 27, interview). In this way, while some players may feel motivated to engage in game-based
creative practices such as speedrunning and are prepared to dedicate a significant amount of time to
achieving the “perfect run”, others may find the monotony of repeated actions to be a demotivating
factor for engaging in this type of creativity.

The other way in which participants noted how games facilitated creative thinking was in
terms of changing perceptions, views and attitudes in everyday life. This often involved the particular
thinking patterns which games required (e.g. considering alternatives) being transferred to apply to
real life problems, such as the case of one participant who noted how games helped him in his job as

an Uber driver:

“Using Uber, you know, the App is awful because it takes you straight through traffic because it just
tries to find the simplest road...when | pick up other riders, they’ll be like oh man, I’'m so glad you went
around the traffic because usually most people just follow the App. It’s kind of odd that doing a thing
as simple as playing a video game, if you do it with the right mindset, can keep you open minded and

flexible.” — Male, 36 (Interview)

By using the flexible and adaptable mindset developed from playing digital games, the participant was
able to transfer these skills to a real-life setting: in this case, looking for alternative routes through
traffic and not solely following the directions he had been given.

Other participants mentioned that games had provoked them to consider moral, cultural and

existential issues. Usually participants referenced such instances in relation to games with strong
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and/or choice-based narratives. As one participant illustrated in reference to Fallout 4 (Bethesda

Game Studios, 2015):

“This really called into question the concept of humanity. The whole game theorises the idea of
whether synthetics and ‘zombies’ can be seen as human and this really questioned my ideologies on

what makes someone human.” - Female, 30 (Narrative Survey)

In this way, while games may lend themselves to creativity in in terms of the thinking patterns involved
in problem-solving and appropriation, the narrative of a game may also facilitate creativity from a
more personal perspective in terms of challenging a player’s viewpoints and providing a basis for
reflection on wider issues.

Finally, many participants expressed the view that being creative in games facilitated
creativity in other areas of life, with one participant describing creativity “kind of like a muscle: the
more you use it, the better you’ll get at it” (male, 21, interview). However, it is worth noting that the

majority of participants in the study also engaged in other creative pursuits. As one participant noted:

“I think creativity begets creativity. When you see and have invested in something creative, that
influences the creativity that comes from yourself as well. So | like writing, | like music, so playing music,
things like that. And with the writing, it's easy to kind of say you see interesting storytelling, you might
pick up elements of it to incorporate into your own stuff. But even with playing music, if you're seeing
something done in an unusual way, you start thinking about things you’re doing in a more unusual

way.” — Male, 26 (Interview)

Ways of thinking was referenced across a range of different game genres (online and offline)
suggesting a more generalized conceptualization of player creativity that is not necessarily confined

to any particular type of game.



17
3.2 Constructing in Games

Within the theme of constructing in games, creativity was conceptualized in terms of creating game
content. This was usually referenced in relation to sandbox style games such as Minecraft (Mojang,
2011) and Kerbal Space Program (Squad, 2015). The majority of participants referred to how the

freedom afforded to the player in such games allowed them to create anything they wanted.

“Sandbox games like Minecraft can be very creative because they are open-ended and leave plenty of

scope for the player.” — Female, 58 (Narrative Survey)

Some participants mentioned that they put a significant amount of planning and thought into
their creations and got a “sense of achievement” when their creations worked out well (female, 31,
interview). In addition to the creation of in-game objects and structures, one participant also

mentioned being able to choose different outfits.

“Whereas now you can choose different outfits, you can become creative. So creativity and innovation
has played a large importance in some of the games on the platforms — which has made it more
interesting for myself because I’'ve played them and | just feel yeah like there’s a selection of different

selections to choose and it makes it more enjoyable.” — Male, 29 (Interview)

Several participants also talked about creating levels and maps using integrated level editors
as a way to try out game design and “improve on what’s available” (male, 54, narrative survey),
although they hadn’t spent a great deal of time on these activities and it was more for “fun” (male,
34, interview). Additionally, while a significant number of participants mentioning using mods
(modifications which add custom items, levels, characters, objects and interfaces) created by others
to add further functionality or items to their games, some participants mentioned creating such mods
themselves using in-game mod editors and toolboxes. One participant stated how he enjoyed adding

mods to Minecraft (Mojang, 2011) which turned building things into an automated process:
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“I enjoy modding it, so adding things that weren't in there originally. And | am fascinated by

automation systems, so I’ll have mods that allow me to instead of building my own stuff, I'll start a
factory that will build the stuff for me. And | don’t really care about the end result. | like the idea of
building a system and then making it more efficient and all that sort of thing. And | found a way in one
modification that added solar power. | managed to break it slightly and instead of using solar panels,

I managed to create my own sun.” — Male, 26 (Interview)

While ways of thinking sometimes involved the transfer of game-based cognitive skills to
instances in real life, in constructing in games participants referenced the transfer of creativity from
real life to the game. This was largely seen in instances where participants had used sandbox games
to construct real life objects or environments, such as one participant (male, 33, narrative survey) who
created a city within a topographically accurate map of Mars in the game Cities: Skylines (Colossal
Order Ltd., 2015). However, it was also referenced in relation to using games to create stories or

drawings as one participant put:

“The other direction of creativity, more on the artistic way, creating your own stories about it, and

writing them down, or creating your own drawings.” — Male, 34 (Interview)

Finally, one participant highlighted the distinction between playing and creativity; with
creativity usually being associated with making things. However, upon further considering the

difference, he points out that the boundaries between play and creativity are blurred:

“It’s strange. Examining it kind of critically after the event | would say yes, but when I’m actually doing
it, | would say no, because to me creating is making something, whereas, there’s a difference between
playing and creating, but then if you sort of look at that statement and go well, where’s the line, where
are you playing and where are you creating, there is a really big grey area in the middle. So | personally
wouldn’t regard myself as very creative but | think that I’'m incorrect in my belief in some ways, after

having sort of looked at it.” - Male, 41 (Interview)
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3.3 Games as an Artform

While both ways of thinking and constructing in games were concerned with creativity involving the
player, games as an artform was largely viewed from a developer standpoint. Similar to the level of
creativity which goes into other forms of media, participants viewed games as a creative medium in
and of itself. In this respect, creativity was largely down to those who designed and developed the

games. As two participants illustrated:

“They take skill to write and create. Games have stories just like movies or books. They require a similar

level of directing.” — Female, 21 (Narrative Survey)

“I think from a designer’s standpoint if someone is designing games then yeah, | think they, people are
trying to break the mould all the time. Like you’ve now got VR and people can really immerse into

games. | suppose they’ve been creative from the get go.” — Female, 29 (Interview)

While the majority of references in games as an artform were concerned with creativity from
the developer’s side, some participants also mentioned that games required creative input from both

developers and players.

“Video games are definitely an outlet for creativity as far as I’m concerned both like making and

playing. I’'m very much in the camp that video games are an art form.” — Male, 23 (Interview)

“Good games always challenge you. They want you to find solutions to problems, which is usually a
chore, but games manage to make it interesting. They also tell great stories and widen your
perceptions of the world. Without a creative approach, both in the development of the games and the

interaction from users, that would not be possible.” — Male, 27 (Narrative Survey)
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In essence, participants viewed games in a similar fashion to other forms of creative media,

however, it was also noted that the creativity was not solely one sided, with games requiring creative

input from both developers and those who played them.

4. Discussion

The majority of participants explicitly indicated that they thought games involved creativity in some
form, with many citing multiple viewpoints, suggesting that each conceptualization may point to a
different facet of player experience.

With respect to ways of thinking, creativity was conceptualized as the creation of novel
solutions to problems and challenges, with participants citing that games allowed them to make
choices, experiment and discover aspects of the game and encouraged them to “think outside the
box”. The instances referenced in ways of thinking were synonymous with previous work on emergent
(Jarrett, 2014, 2015), transgressive (Aarseth, 2007) and transformative (Sotamaa, 2007) forms of play
as well as creative problem-solving (Kiili, 2005; Leng et al., 2010). Especially in the instances of playing
the game in unintended ways or using glitches, participants were able to create new structures and
challenges within the games which were not foreseen by developers. Many participants also
mentioned that they actively tried to find bugs within the games they played, suggesting that they
intentionally went into the game with a creative mindset; viewing the game as a puzzle which they
had to unpick. However, as one participant noted with reference to speedrunning, playing in such a
way could become repetitious in the drive for improvement and recognition within the wider
speedrunning community, highlighting a move towards more professional creative engagement. Such
an approach is more in line with Pro C (Kaufman and Beghetto, 2009) where the game is no longer
solely intended to be “played” but instead used as a more dedicated form of creative engagement
which is subsequently recognized within the wider gaming community. However, while some players
may be motivated to engage in such creative endeavors, others may find the repetitious gameplay a
demotivating factor.

Ways of thinking could also be synonymous with the view of Little C creativity. Creativity can

be applied in an effort to overcome and solve everyday problems and approaches such as Richards’
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(2007) “everyday” creativity argue that everyone has creative ability to some extent, and this ability

can be developed further. In this regard, games act as the medium upon which this type of creativity
can be cultivated through providing players with various ill-structured challenges which require
creative thought to be overcome.

Furthermore, the ability of games to alter players’ worldview and ways of thinking about
everyday problems could be seen as a type of affective change, synonymous with the Mini C approach
(Kaufman and Beghetto, 2009). In this way, creativity in games is conceptualized in terms of the novel
and personally meaningful interpretation of the gaming experience, and how this interpretation
transfers to other aspects of life such as viewing problems in everyday life or altering one’s perception
of something. Many participants referenced the ways that games had made them think and reflect on
moral, cultural and existential issues. While reflection was not the focus of the current study, instances
of reflection were observed when participants spoke of the effect games have had on their
perceptions, views and attitudes, especially in cases where aspects of the game narrative related to
their own lives. The majority of participants referred to instances where games had affected them
emotionally or provoked them to think about matters they otherwise wouldn’t have — something
which both supports previous work that emotional challenge is an important part of the player
experience (Bopp et al., 2018), and that players associate the emotional effects of such challenges
with creativity in a Mini C sense.

The link between creativity in games and creativity in other areas of life was another
important aspect highlighted in ways of thinking with many participants indicating that they felt games
facilitated creativity outside of games, with instances cited involving incorporating aspects of the
game into writing, music and drawing. These findings support the argument that creativity is highly
transferrable (Pellegrino and Hilton, 2012; Ritter and Mostert, 2017) and constitutes a variety of
domain unspecific skills such as critical thinking and problem-solving (Carvalho et al., 2015; Mayer,
1989) and cognitive flexibility (Cropley, 1990; Reiter-Palmon et al., 1998). For example, the participant
who mentions that games have helped him adapt to different traffic situations and seek alternative
routes may lend support to the claim that digital games enhance cognitive flexibility (Blanco-Herrera

et al.,, 2019; Moffat et al., 2017). The creative cognition perspective may shed light on how such
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creativity is transferred between domains, with participants citing they gained ideas and inspiration

from the games they played. Games allow players the opportunity to experiment and test out ideas
in the preinvative stage of idea generation and then refine and reflect upon them in an idea generation
phase. While in the EGM model (Kiili, 2005) the idea generation stage solely relates to ideas which are
refined and realized within the game, it could be that such ideas are tested within the game and then
realized outside of it.

Within constructing in games, creativity was conceptualized in terms of the creation of game
content and modifications. Referencing Burri’s (2011) levels of UCC, this viewpoint is aligned with
games which fall under the category with the greatest scope for UCC (i.e. sandbox style games). In
games such as these, players are able to shape, define and personalize most aspects of the game as
well as share created content with other players. This viewpoint can be likened to the
conceptualization of creativity as a product where players are able to produce something which is
personally novel and appropriate (Ochse, 1990; Sternberg, 2006). In addition, several players
mentioned that they preferred games where they could implement or create mods. This allowed them
to add additional features and personalize their gaming experience further, once again suggesting that
games which have the greatest scope for UCC provide players with opportunities for this type of
creative behavior. This could be further illuminating by Papert’s (1980) notion of constructivism in
which ideas are realized and transformed when expressed using different forms of media within
particular contexts (Papert and Harel, 1991) and in this way “learners invent for themselves the tools
and mediations which support the exploration of what they most care about” (Ackermann, 2001: 4).
In this case, players can form ideas and inspiration from digital games, which they are then able to
realize in the creation of different types of UCC such as implementing modifications to augment their
gameplay experience, or through the creation of UCC around the game such as stories and game art.

While the majority of participants mentioned creating in-game objects in sandbox style
games, those who referenced using level editors spoke of a more explorative approach to game-based
creativity, focusing more on fun instead of the more serious planning and forethought which goes into
a larger creative project. It has been argued that the difference between play and creativity is that

play encompasses a set of behaviors, whereas creativity involves a distinctive process (Stebbins, 2015).
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In the former, play encompasses both physical behaviors (i.e. to physically play with an object), and

mental behaviors “as seen most vividly in the creative, innovative manipulation, both conscious and
semiconscious, of certain ideational elements leading thereby to new constructs of immense
variation” (Stebbins, 2015: 135). In the latter, cognitive structures and traits combine to form the
creative process. The examples where participants spoke about using level editors in a non-serious
“fun” way could be related more to an initial, explorative play state. It has been suggested that play
promotes combinatorial flexibility, the opportunity to recombine existing behaviors and combine
ideas in novel ways which initially may not seem entirely useful (Amabile, 1996a; Weick, 1979). In this
way, the non-serious explorative play could act as the building blocks for further creative action within
or outside of the game. Games which provide built-in features such as level editors could be argued
to support this type of creativity by providing players with the opportunity to pursue their curiosity
and explore elements of game design and development.

The third conceptualization of creativity, games as an artform, was cited in relation to the
development and design of digital games. The view that games are art is becoming more widely
accepted with many games now being enshrined as art forms in their own right (Bogost, 2011: 10;
Clarke and Mitchell, 2007; Smithsonian Institute, 2012). This conceptualization is more in line with Big
C approaches which view creativity as the creative outcomes of someone who is highly competent in
their given domain such as Nobel prize winners, great authors or famous artists who have all mastered
skills in their particular domain (Csikszentmihalyi, 1996). In this way, games were viewed in line with
other creative works such as artwork and films. The contrast between creative works of players within
or around the game, versus the creative works of the game developers hints at a distinction between
“amateur” and “professional” creative labor. While the word “amateur” has been given negative
connotations, its original meaning originates from the Latin word “amator” meaning “lover” and
portrays a creator who produces primarily because they enjoy the act of producing something in and
of itself (Lastowka, 2012). In this way, players who referenced instances in the constructing in games
category referenced works of amateur creative labor (e.g. creating levels and objects using built-in
editors) in that they were engaged intrinsically; for their own enjoyment and as an exploration of their

creative abilities. Inversely, the conceptualization of games as an artform hints at Big C creativity and

23



24
subsequently professional creative labor. Conversely, professional creative labor has commercial

value and is packaged and sold within the industry —in this case, the games industry (Lastowka, 2012).

While the majority of references in games as an artform suggested that creativity occurs on
the developer’s side, a few participants did mention that games require creativity from both
developers and players. It has been suggested that digital games are examples of co-authorship
between developers and players, requiring input from both in order to be fully finished products
(Bowman et al., 2015). Examples of this could be illustrated by instances where developers have
incorporated player modifications into their games or created new products inspired by things players
have created — such as the MOBA game Defense of the Ancients (DoTA) (Eul et al., 2003) which was
originally created as a modification by players for the game Warcraft Ill (Blizzard Entertainment, 2002).
DoTA defined the MOBA genre in gaming and eventually, the developer Riot Games, along with several
prominent community members involved with the creation of DoTA went on to release the
commercialized League of Legends in 2009 (Jarrett, 2016). Without the ingenuity of the player base
that created the original modification for Warcraft 1l these games would not have been developed.
In this way, digital games as creative products are not solely realised from the interaction between
the implied player and the game (Aarseth, 2007), but also through other appropriative forms of

engagement such as player created modifications and content (Jarrett, 2014, 2015; Sotamaa, 2007).

5. Implications

The implications of this study are threefold. Firstly, the findings contribute to the currently
understudied area of creativity in digital entertainment games. While previous studies have focused
on certain aspects of creativity in this context e.g., problem-solving and appropriation (Jarrett, 2015;
Kiili, 2005), little is known about how creativity is viewed from the perspective of the player. This study
identified three unique player viewpoints with respect to how creativity is conceptualized in digital
games.

Secondly, the benefit of games in terms of learning has been well documented (Barr, 2018;

Sourmelis et al., 2017). Through providing an initial insight into the aspects of digital games which
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players define as creative this study forms the basis for future research to further investigate player

experience surrounding creativity and what specific skills may be developed from being creative in
games. Furthermore, the study highlighted that players felt that being creative in games helped
facilitate their creativity elsewhere in life — a finding which is in line with the argument that creativity
is transferrable and domain unspecific. It has been argued that education should focus on
transferrable skills such as creativity, where several frameworks have been developed which aim to
define transferrable skills for the new digital economy such as the 21 Century Learning Framework
(Partnership for 21st Century Skills, 2019), Knowledge Age Skills Framework (Clough and Ferguson,
2010) and the European Commission’s Digital Competence Framework (Kluzer et al., 2018). While the
transfer of creativity between games and real life was not the main focus of this study, the findings
nevertheless highlights some important points concerning the use of games to develop transferrable
creativity — namely that being creative in games can act as a building block for further creative action
outside of games.

Finally, the findings may provide a basis for future studies within the wider area of game
design — both within an entertainment and educational contexts. The focus on what players define as
creative may provide insight into how games and related technologies can be developed with
creativity in mind. For example, allowing players to be part of the game design process may promote
a sense of creative co-authorship between players and developers, or through providing integrated

map and level editors with games, players can try their hand at game development themselves.

6. Limitations and Recommendations for Future Work

Given the exploratory nature of the study, there are some limitations to note. Firstly, it has been
suggested that creative individuals are more likely to engage in digital gaming activities, and as aresult,
their creativity may be enhanced (Jackson, 2012; Jackson et al., 2012; Ott and Pozzi, 2012). The
majority of those who participated in this study were already engaged in other creative activities
outside of games such as writing or creating music, which could have had an impact on how they

perceived and conceptualized creativity in digital games. As such, a comparative study between
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gamers who are already see themselves as “creative” and those who do not engage in any other

creative hobbies would be beneficial in determining how perceptions of creativity differ. In addition,
a comparison between gamers and non-gamers would further aid in determining how
conceptualizations of creativity may differ between the two groups.

Secondly, this study reports on the findings from a total of 38 participants and, hence,
conclusions cannot be generalized to a wider population of players. It has been argued that qualitative
research should aim to gather data from at least 30 participants due to the “central limit theorem”
where the greater the number of cases, the more generalizable the results (Mayring, 2007). By using
two methods of data collection in the form of semi-structured interviews and a narrative survey,
triangulation of data was possible as the findings from each method could be compared and
contrasted. However, while themes were cross checked by three colleagues, the use of multiple
coders to provide “intersubjective consensus” (Blandford, 2013: 11) could provide a further level of
external validation in subsequent qualitative studies.

A logical next stage in the project would be to build on current findings by delving further into
the possible relationship between the different forms of creativity in games and what specific skills
may be developed from them, and in what other areas of life these skills may be used. Furthermore,
generalization of findings could be assisted through the use of a wide scale quantitative survey on

creativity and gaming.

7. Conclusions

The aim of this paper was to provide an insight into how players of digital games conceptualized
creativity. Semi-structured interviews and a narrative survey were used to collect data from 38
participants. Those who took part were regular gamers, played a variety of different digital game
genres, both online and offline, and were from a range of different nationalities. Thematic analysis
was performed on the data using an inductive approach to theme development.

Three main distinct conceptualizations of creativity emerged: ways of thinking, constructing

in games and games as an artform. Each aligned itself towards a different aspect of creativity: ways
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of thinking incorporated creative problem-solving, “everyday” Little C creativity and the novel and

personally meaningful interpretations of the gaming experience synonymous with the Mini C
definition. In contrast, constructing in games highlighted creativity from a product perspective,
whereby players are able to create something which is both novel and appropriate. The theme also
highlighted the distinction between an initial exploratory play state in terms of participants “trying
out” game design with level editors, and a more “serious” creative state where participants planned
what they wanted to create in sandbox style games. Additionally, games as an artform was
conceptualized from a developer standpoint, where the creativity which goes into games was seen as
similar to that of other works such as film and novel. Several participants also expressed the view that
games require creativity from both developers and players, illuminating the view of games as a form

of co-authorship where input from both sides is required for the game to be fully realized.

References

Aarseth E (2007) | Fought the Law: Transgressive Play and The Implied Player. In: Situated Play,
Proceedings of DIGRA 2007 Conference, 2007. Available at: http://www.digra.org/wp-
content/uploads/digital-library/07313.03489.pdf (accessed 27 August 2018).

Ackermann E (2001) Piaget’s Constructivism, Papert’s Constructionism: What's the difference? Future
of Learning Group Publication 5(3): 438. Available at:
https://learning.media.mit.edu/content/publications/EA.Piaget _ Papert.pdf (accessed 26 July
2019).

Amabile TM (1990) Within you, without you: The social psycholgy of creativity, and beyond. Theories
of Creativity.

Amabile TM (1996a) Creativity in Context. Boulder, CO: Westview Press.

Amabile TM (1996b) The Motivation for Creativity in Organizations. Available at:
https://s3.amazonaws.com/academia.edu.documents/40780383/creativity.pdf?PAWSAccessKey
Id=AKIAIWOWYYGZ2Y53UL3A&Expires=1548028437&Signature=ND8KfYfHVr9UccTazH4EiZsluf

E%3D&response-content-disposition=inline%3B  filename%3DCreativity.pdf (accessed 20

27



28
January 2019).

Amabile TM and Gryskiewicz ND (1989) The creative environment scales: Work environment
inventory. Creativity Research Journal 2(4). Taylor & Francis Group : 231-253. DOL:
10.1080/10400418909534321.

Banks J (2013) Human-technology relationality and self-network organization: Players and avatars in
World of Warcraft. Fort Collins, CO: Colorado State University.

Barkhuizen G (2014) Revisiting narrative frames: An instrument for investigating language teaching
and learning. System 47. Elsevier Ltd: 12-27. DOI: 10.1016/j.system.2014.09.014.

Barr M (2017) Video games can develop graduate skills in higher education students: A randomised
trial. Computers & Education 113. Pergamon: 86—97. DOI: 10.1016/).COMPEDU.2017.05.016.

Barr M (2018) Student attitudes to games-based skills development: Learning from video games in
higher education. Computers in Human Behavior 80. Elsevier Ltd: 283-294. DOI:
10.1016/j.chb.2017.11.030.

Barr P, Noble J and Biddle R (2007) Video Game Values: Play as Human—Computer Interaction.
Interacting with Computers 19(2): 180-195. DOI: 10.1016/j.intcom.2006.08.008.

Beghetto RA and Kaufman JC (2007) Toward a broader conception of creativity: A case for ‘mini-c’
creativity. Psychology of Aesthetics, Creativity, and the Arts 1(2): 73-79. DOI: 10.1037/1931-
3896.1.2.73.

Bethesda Game Studios (2015) Fallout 4. Bethseda Softworks.

Blanco-Herrera JA, Gentile DA and Rokkum JN (2019) Video Games can Increase Creativity, but with
Caveats. Creativity Research Journal 31(2): 119-131. DOI: 10.1080/10400419.2019.1594524.

Blandford A (2013) Semi-Structured Qualitative Studies. The Encyclopedia of Human-Computer
Intreraction 2: 53. Available at: http://www.interaction-design.org/encyclopedia/semi-
structured_qualitative_studies.html (accessed 1 March 2018).

Blizzard Entertainment (2002) Warcraft lll: Reign of Chaos. Blizzard Entertainment.

Blizzard Entertainment (2004) World of Warcraft (WoW). Blizzard Entertainment.

Bogost | (2011) How to Do Things with Videogames. Minneapolis: University of Minnesota Press.

Bopp JA, Opwis K and Mekler ED (2018) An Odd Kind of Pleasure: Differentiating Emotional Challenge

28



29
in Digital Games. In: CHI 2018 April 21-26, Montreal, 2018. DOI: 10.1145/3173574.3173615.

Bowman ND, Kowert R and Ferguson CJ (2015) The Impact of Video Game Play on Human (and Orc)
Creativity. Video Games and Creativity (March 2018): 39-60. DOI: 10.1016/B978-0-12-801462-
2.00002-3.

Braun V and Clarke V (2006) Using thematic analysis in psychology. Qualitative Research in Psychology
3(2): 77-101. DOI: 10.1191/1478088706qp0630a.

Burri M (2011) Misunderstanding Creativity: User Created Content in Virtual Worlds and Its
Constraints by Code and Law. International Journal of Communications Law & Policy 14(March):
1-28.

Carvalho MB, Bellotti F, Berta R, et al. (2015) An activity theory-based model for serious games analysis
and conceptual design. Computers and Education 87. Elsevier Ltd: 166-181. DOI:
10.1016/j.compedu.2015.03.023.

Clarke A and Mitchell G (2007) Video Games and Art. Bristol: UK: Intellect.

Clough G and Ferguson R (2010) Virtual worlds are authentic sites for learning. Virtual Worlds:
Controversies at the Frontier of Education. Available at:
https://www.novapublishers.com/catalog/product (accessed 28 June 2017).

Colossal Order Ltd. (2015) Cities: Skylines. Colossal Order Ltd. Paradox Interactive,.

Consalvo M (2009) Cheating: Gaining Advantage in Videogames. London: MIT Press.

Craft A (2008) Creativity in the school. Beyond Current Horizons: Technology, Children, Schools and
Families. Available at:
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.516.3765&rep=rep1&type=pdf
(accessed 1 June 2017).

Cropley AJ (1990) Creativity and Mental Health in Everyday Life. Creativity Research Journal 3(3): 167—
178. DOI: 10.1080/10400419009534351.

Csikszentmilhalyi M (1996) Creativity: Flow and the Psychology of Discovery and Invention. Personnel
Psycology. Reprint Ed. New York: Harper Perennial. DOI: 10.1037/e586602011-001.

Csikszentmilhalyi M (1999) Implications of a Systems Perspective for the Study of Creativity. In:

Sternberg RJ (ed.) Handbook of Creativity. Cambridge, NY: Cambridge University Press, pp. 313—

29



30
335.

Eul, SteveFreak and IceFrog (2003) Defense of The Ancients (DOTA).

Ferguson R (2011) Meaningful learning and creativity in virtual worlds. Thinking Skills and Creativity 6:
169-178. DOI: 10.1016/j.tsc.2011.07.001.

Finke RA, Ward TB and Smith SM (1999) Creative Cognition. In: Sternberg RJ (ed.) Handbook of
Creativity. Cambridge University Press, pp. 189-212.

Gentner D (1989) The Mechanisms of Analogical Learning. In: Vosniadou S and Ortony O (eds)
Similarity and Analogical Reasoning. Cambridge, UK: Cambridge University Press. Available at:
https://apps.dtic.mil/dtic/tr/fulltext/u2/a187256.pdf (accessed 6 February 2019).

Hamlen KR and Blumberg FC (2015) Problem Solving Through ‘Cheating’ in Video Games. Video Games
and Creativity: 83—97. DOI: 10.1016/B978-0-12-801462-2.00004-7.

Hélie S and Sun R (2010) Incubation in Insight Problem Solving A UNIFIED THEORY AND A
CONNECTIONIST MODEL. Psychological Review 117(3): 994-1024. Available at:
http://www.tandfonline.com/doi/abs/10.1207/s15326934crj1601_13%5Cnhttp://psycnet.apa.
org/journals/rev/117/3/994/ (accessed 12 February 2017).

Henriksen TD (2006) Games and Creativity Learning. In: Fritzon T and Wrigstad T (eds) Role, Play, Art:
Collected Experiences of Role-Playing. Stockholm: Féreningen Knutpunkt, pp. 3—15.

lacovides |, Cox AL, Avakian A, et al. (2014) Player Strategies: Achieving Breakthroughs and Progressing
in Single-Player and Cooperative Games. Proceedings of the first ACM SIGCHI annual symposium
on Computer-human interaction in play - CHI PLAY ’14: 131-140. DOI:
10.1145/2658537.2658697.

lacovides |, Cox AL, Mcandrew P, et al. (2015) Game-play breakdowns and breakthroughs: Exploring
the relationship between action, understanding and involvement. Human—Computer Interaction
30: 3—4. DOI: 10.1080/07370024.2014.987347.

Jackson LA (2012) The Upside of Videogame Playing. Games for Health Journal 1(6): 452—455. DOI:
10.1089/g4h.2012.0064.

Jackson LA, Witt EA, Games Al, et al. (2012) Information technology use and creativity: Findings from

the Children and Technology Project. Computers in Human Behavior 28(2): 370-376. DOI:

30



31
10.1016/j.chb.2011.10.006.

Jarrett J (2014) Fountain Hooks, Emergent Exploits and the Playful Co-Creativity of MOBAs. In:
Videogame Cultures and the Future of Interactive Entertainment 6th Global Conference, July 19th
2014, Oxford, 2014.

Jarrett J (2015) Playing Between Rules : Negotiating the Ludic Innovations of the MOBA genre. DiGRA
2015: Diversity of Play.

Jarrett J (2016) Critically Approaching the Playful and Participatory Genealogy of MOBAs.: 1-16.

Kaufman JC and Beghetto R a. (2009) Beyond Big and Little: The Four C Model of Creativity. Review of
General Psychology 13(1): 1-12. DOI: 10.1037/a0013688.

Kiili K (2005) Digital game-based learning: Towards an experiential gaming model. Internet and Higher
Education 8(1): 13-24. DOI: 10.1016/j.iheduc.2004.12.001.

Kluzer S, Pujol Priego L, Carretero S, et al. (2018) DigComp into action, get inspired make it happen: A
user guide to the European Digital Competence framework. Publications Office of the European
Union. DOI: 10.2760/112945.

Lastowka G (2012) Minecraft as Web 2.0: amateur creativity and digital games. From the Selected
Works of Greg Lastowka. Available at:
https://s3.amazonaws.com/academia.edu.documents/34952963/Minecraft_Web.pdf?AWSAcc
essKeyld=AKIAIWOWYYGZ2Y53UL3A&Expires=1525702310&Signature=X500Bf%2BJjfpLw1pKJ2
YpWjqAE38%3D&response-content-disposition=inline%3B
filename%3DMinecraft_as_Web_2.0.pdf (accessed 7 May 2018).

Leng EY, Zah W, Ali W, et al. (2010) Computer games development experience and appreciative
learning approach for creative process enhancement. Computers & Education 55: 1131-1144.
DOI: 10.1016/j.compedu.2010.05.011.

Linden Labs (2005) Teen Second Life. Linden Labs.

Lucas B (2001) Creative teaching, teaching creativity and creative learning. In: Craft A, Jeffrey B, and
Leibling M (eds) Creativity in Education. London: Continuum, pp. 35-44.

Mainemelis C and Ronson S (2006) Research in Organizational Behavior: An Annual Series of Analytical

Essays and Critical Reviews Research in Organizational Behavior. 27: 81-131. DOI:

31



32
10.1016/S0191-3085(06)27003-5.

Maslow A (1968) Toward a Psychology of Being. Princeton, NJ: Van Nostrand, D.

Mayer RE (1989) Cognitive views of creativity: Creative teaching for creative learning. Contemporary
Educational Psychology 14(3): 203-211. DOI: 10.1016/0361-476X(89)90010-6.

Mayring P (2007) On generalization in qualitatively oriented research. Forum Qualitative
Sozialforschung 8(3). DOI: http://nbn-resolving.de/urn:nbn:de:0114-fqs0703262.

Mekler ED, lacovides | and Bopp JA (2018) “ A Game that Makes You Question ...” Exploring the Role
of Reflection for the Player Experience. In: CHI PLAY ’18 Proceedings of the 2018 Annual
Symposium on Computer-Human Interaction in Play, Melbourne, Australia, 2018, pp. 315-327.

Moffat D., Crombie W and Shabalina O (2017) Some Video Games Can Increase the Player’s Creativity.
International Journal of Game-Based Learning (IJGBL) 7(2).

Mojang (2011) Minecraft. Mojang.

Ochse R (1990) Before the Gates of Excellence: The Determinants of Creative Genius. Cambridge, MA:
Cambridge University Press.

Ott M and Pozzi F (2012) Digital games as creativity enablers for children. Behaviour and Information
Technology 31(10): 1011-1019. DOI: 10.1080/0144929X.2010.526148.

Papert S (1980) Mindstorms: Children, Computers and Powerful Ideas. Basic Books.

Papert S and Harel | (1991) Situating Constructionism. In: Constructionism. Apex Publishing
Corporation. Available at:
http://namodemello.com.br/pdf/tendencias/situatingconstrutivism.pdf (accessed 26 July 2019).

Partnership for 21st Century Skills (2019) Partnership for 21st Century Learning: A Network of Battelle
for Kids. Available at: http://www.battelleforkids.org/networks/p21.

Pellegrino JW and Hilton ML (2012) Education for Life and Work: Developing Transferable Knowledge
and Skills in the 21st Century. Washington, DC: THE NATIONAL ACADEMIES PRESS. Available at:
http://www.nap.edu/catalog.php?record_id=13398 (accessed 5 April 2017).

Reiter-Palmon R, Mumford MD and Threlfall KV (1998) Solving everyday problems creatively: The role
of problem construction and personality type. Creativity Research Journal 11(3): 187-197. DOI:
10.1207/s15326934crj1103_1.

32



33
Rhodes M (1961) An Analysis of Creativity. The Phi Delta Kappan 42(7). Phi Delta Kappa International:

305-310. DOI: 10.2307/20342603.

Richards R (2007) Everyday Creativity: Our Hidden Potential. Everyday creativity and new views of
human nature: Psychological, social, and spiritual perspectives.: 25-54. DOI: 10.1037/11595-001.

Richards R (2010) Process and Way of Life — Four Key Issues. The Cambridge Handbook of Creativity:
189-215.

Richards R, Kinney DK, Benet M, et al. (1988) Assessing everyday creativity: Characteristics of the
Lifetime Creativity Scales and validation with three large samples. Journal of Personality and
Social Psychology 54(3): 476—485. DOI: 10.1037//0022-3514.54.3.476.

Ritter SM and Mostert N (2017) Enhancement of Creative Thinking Skills Using a Cognitive-Based
Creativity Training. J Cogn Enhanc 1: 243-253. DOI: 10.1007/s41465-016-0002-3.

Rogaten J and Moneta GB (2016) Creativity in Higher Education: The Use of Creative Cognition in
Studying. In: Moneta GB and Rogaten J (eds) Psychology of Creativity. New Yrk: Nova Publishers,
pp. 1-20.

Runco MA (2004) Creativity. Annu. Rev. Psychol 55: 657-87. DOI:
10.1146/annurev.psych.55.090902.141502.

Salen K and Zimmerman E (2004) Rules of Play: Game Design Fundamentals. Cambridge, MA and
London: MIT Press.

Sawyer RK (2013) Enhancing Creative Incubation. Available at:
https://www.psychologytoday.com/gb/blog/zig-zag/201304/enhancing-creative-incubation
(accessed 6 September 2018).

Sawyer RK and Dezutter S (2009) Distributed Creativity: How Collective Creations Emerge From
Collaboration. Psychology of Aesthetics, Creativity, and the Arts 3(2): 81-92. DOLI:
10.1037/20013282.

Schooler JW and Melcher J (1995) The Ineffability of Insight. In: Finke RA, Ward TB, and Smith SM (eds)
The Creative Cognition Approach. Cambridge, MA: The MIT Press, pp. 97-133. Available at:
http://psycnet.apa.org/record/1995-97533-005 (accessed 10 January 2019).

Seddon F (2005) Modes of communication during jazz improvisation. British Journal of Music

33



34
Education 22(1). Open University Library: 47-61. DOI: 10.1017/50265051704005984.

Seddon F and Biasutti M (2009) Modes of communication between members of a string quartet.
Psychology of Music 37(4): 395-415. DOI: 10.1177/1046496408329277.

Shepard RN (1978) The mental image. American Psychologist 33(2): 125-137. DOI: 10.1037/0003-
066X.33.2.125.

Smithsonian Institute (2012) The art of video games. Retrieved from: http://www.
americanart.si.edu/exhibitions/archive/2012/games/featuredgames/.

Smoliar SW (1995) Review on Creative Cognition by Finke, Ward and Smith. Artificial Intelligence 79:
183-196.

Sotamaa O (2007) Let me take you to the movies: Productive players, commodification and
transformative play. Convergence 13(4): 383-401. DOI: 10.1177/1354856507081961.

Sourmelis T, loannou A and Zaphiris P (2017) Massively Multiplayer Online Role Playing Games
(MMORPGS) and the 21st century skills: A comprehensive research review from 2010 to 2016.
Computers in Human Behavior 67. Elsevier Ltd: 41-48. DOI: 10.1016/j.chb.2016.10.020.

Squad (2015) Kerbal Space Program. Squad.

Stebbins RA (2015) Play and Creativity. In: Leisure and Positive Psychology: Linking Activities with
Positiveness. Palgrave Macmillan, pp. 133-143. DOI: 10.1057/9781137569943.0012.

Sternberg RJ (2006) The Nature of Creativity. Creativity Research Journal 18(1): 87-98. DOI:
10.1207/515326934¢rj1801_100rg/10.1207/5s15326934crj1801_10.

Stohs JH (1992) Intrinsic Motivation and Sustained Art Activity Among Male Fine and Applied Artists.
Creativity Research Journal 5(3): 245-252. DOI: 10.1080/10400419209534438.

Treffinger DJ (1995) Creative problem solving: Overview and educational implications. Educational
Psychology Review 7: 301-312. Available at:
http://www.springerlink.com/index/7U72KN87Q14U24WS5.pdf.

Treffinger DJ, Selby EC and Isaksen SG (2007) Understanding individual problem-solving style: A key to
learning and applying creative problem solving. Learning and Individual Differences. DOI:
10.1016/j.lindif.2007.11.007.

Turvey K (2006) Towards deeper learning through creativity within online communities in primary

34



35
education. Computers and Education 46(3): 309—321. DOI: 10.1016/j.compedu.2005.11.004.

Valve (2013) DoTA 2. Valve.

Valve and Turtle Rock Studios (2000) Counter-Strike. Valve, Nexon, Sierra Entertainment.

Watson E (2007) Who or What Creates? A Conceptual Framework for Social Creativity. Human
Resource Development Review 6(419). DOI: 10.1177/1534484307308255.

Weick KE (1979) The social psychology of organizing. Administrative Science Quarterly 2: 294. DOI:
10.2307/2392295.

Witt LA and Beorkrem MN (1989) Climate for creative productivity as a predictor of research
usefulness and organizational effectiveness in an r&amp;d organization. Creativity Research
Journal 2(1-2). Taylor & Francis Group: 30—40. DOI: 10.1080/10400418909534298.

Wright T, Boria E and Breidenbach P (2002) Creative Player Actions in FPS Online Video Games Playing
Counter-Strike. Game Studies 2. Available at:
https://www.researchgate.net/profile/Talmadge_Wright/publication/220200729 Creative_Pla
yer_Actions_in_FPS_Online_Video_Games_-_ Playing_Counter-
Strike/links/0deec53566263ae497000000.pdf (accessed 24 March 2017).

Young JG (1985) What is creativity? Journal of Creative Behavior 19(2): 77-87.

Zhou J, Hoever 1) and Jones JH (2014) Research on Workplace Creativity: A Review and Redirection.
Annu. Rev. Organ. Psychol. Organ. Behav. 2014 1: 333-59. DOI: 10.1146/annurev-orgpsych-
031413-091226.

35



