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Abstract— Current technological advances have replaced traditional games with digital games, which indicate the rapid expansion of 

digital or video games. Creativity and innovation are essential elements for designing successful games. However, many games 

produced in the market failed due to a lack of creativity. There is no specific method of training creativity for game courses taught at 

higher learning institutions. Game designers also have no specific tool to help them create innovative games. Therefore, a systematic 

approach to train creative game designing skills is needed. This study aimed to model the requirements for creativity training in game 

design. Specifically, the study’s objectives are to identify creativity components for game design, develop a training model and 

validate it. The method used involved document analysis, interviews with game developers and game development educators, and the 

model’s construction by mapping and validating the model using the expert review technique. Results found that intelligence, 

thinking style, motivation, personality, experience, game genre, environment, storyline, goals, rules, community, and task distribution 

are requirements for creative game design. These elements were mapped and categorized as the model components - the designer, 

knowledge, creativity training in the game design process, method, and technology support. The model validation result using the 

Inter-Rater Reliability (IRR) coefficient is 0.90 (90 %), indicating excellent reliability as approved by the experts. The creativity 

training model will be implemented either in software or conventional training modules for designing creative games. 
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I. INTRODUCTION

A game is a system where players engage in an artificial 
conflict for entertainment or educational purposes. Today, 
computer games are the most exciting form of entertainment 
among youths, children, and adults. Furthermore, 
technological advancement has a significant impact on 
mobile game applications and computer games. Many new 
games entered the market, and they are easily acquired. Thus, 
game designers experience a competitive environment. 
Game designers’ tasks become more challenging as there are 
many new games on the market. 

Furthermore, technology evolution is significant in 
influencing computer game development [1], [2]. Upgrades 
and enhancements to hardware make gaming better, and thus 
more large-scale games are developed. Computer game 
production started more than four decades ago by creating 
the earliest game called ‘Spacewar’ [3]. Two decades later, 
most computerized games were no longer produced just by 
any individual but by a small number of programmers [4].  

The video game industry spearheads video game 
monetization, development, and marketing. This industry is 
a significant economic sector that provides thousands of 
wide-ranging employment opportunities globally [5]. 
According to Newzoo’s Global Games Market Report [6], a 
market research firm that tracks trends and usage of esports, 
mobile, and video games, this year, gamers worldwide will 
likely spend around $138 billion on games. This number 
correlates to an extra $16.2 billion or a 13.3 percent increase 
year over year. The world is now seeing the advent of 2.5 
billion gamers. Altogether, both groups are expected to drive 
an increase of +9.6% year-on-year, based on projected 
spending of $152.1 billion on games in 2019.  

One of the most crucial phases of game development is 
the game design—a field that is far from limited. Hence, it is 
common to see game designers with diverse backgrounds in 
graphic design, creative writing, computer science, and 
programming. These designers take the creative lead and 
breathe life into the characters, gameplay, interface, dialogue, 
rules, environments, and stories of games. Hence, creative 
thinking and skills are essential assets for game designing, 
thus need to be taught to aspiring game designers. Therefore, 
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this study’s main objective is to propose a model of 
creativity training for game design. 

A. Technology and Computer Games 

Technological changes in Information and 
Communication Technology (ICT) have led mainly to the 
rapid development in various aspects [7]. Various industries 
such as education, medicine, defense, arts, and entertainment 
in computer games, use ICT. Hence, the production of many 
digital games on various platforms has increased. There have 
been studies on the effectiveness of games concerning IT 
advancement when applied in education to produce 
efficiency, effectiveness, and quality [8]. In any domain that 
uses computer games, the main emphasis is on the game’s 
design, including creativity in the design process. It is 
challenging to create interactive and practical computer 
games [4]. Two essential elements to emphasize in computer 
games are graphics and creative sound; graphics rules and 
game engines control each graphic and sound [9]. Computer 
games’ development involves computing, including 
computer graphics, artificial intelligence, human-computer 
interaction, security, distributed programming, simulation, 
and software engineering [10], [11]. The game design 
process needs a level of creativity rooted in game design and 
advanced science-based analogies. This process can be 
achieved using system discovery computation [12]. 
Therefore, computer games are evolving in line with 
technological advances. 

B.  Creativity and Creative Skills 

Creativity and innovation are becoming increasingly 
crucial for the development of the 21st-century knowledge 
society. They contribute to economic prosperity as well as to 
social and individual wellbeing. They are essential factors 
for a more competitive and dynamic country. Education is 
central to fostering creative and innovative skills. Creativity 
and innovation can play essential roles in a knowledge 
society, as the fruitful interdisciplinary debate presented in 
this report demonstrates. Creativity is a skill for all; it is an 
ability that everyone can develop, thus, can be fostered or, 
likewise, inhibited. Educational actors have the power to 
unlock the creative and innovative potential of the young. 

Creativity comes from the Latin word, ‘Creo,’ which 
means to create or build. Creativity is an abstract concept; 
researchers and scholars have put forward various 
definitions [13]. From a psychological perspective, creativity 
is the ability to produce new and valuable ideas or products. 
Creativity is a process that results in the creation of 
something new and beneficial [14]. Creativity is the process 
of formulating, reviewing, and evaluating hypotheses to 
solve a new problem [15].  

A creative person is a product of his/her social 
environment, personality trait, and cognitive ability [16]. 
Nevertheless, this study defines creativity as a person’s 
ability to produce or uniquely combine incredible ideas by 
thinking uniquely. Creativity is also defined as one’s ability 
to apply one’s experience to solve a problem without being 
bogged down by the rules. Therefore, effective problem-
solving can be achieved when creativity-related skills, work 
motivation, and superior skills are combined. Today’s 
increasingly complex social environment calls for critical 

skills to drive national development—one of which is 
undoubtedly creativity [17]. It is also one of the significant 
components of science and technology development [18].  

The ability to think and act creatively becomes 
increasingly essential. Creative ideas had long existed before 
independence. Unfortunately, the present generation has lost 
the ability to think creatively and innovatively because of a 
lack of participation or interest. Nowadays, technology is 
ready-made and available, so the current generation only 
cares to consume and not create or design something original. 
Therefore, the coming generation should endeavor to be 
more creative and productive to survive this increasingly 
challenging world [19]. The country has started to focus on 
creativity as an essential element in education, especially in 
science [20]. The formation of scientific and technological 
ideas is through imagination. Thus, creativity in science and 
technology education refers to the promotion and 
strengthening of imagination in the context of science and 
technology [21]. 

Educators should know how to promote creative elements, 
including divergent thinking, the authenticity of student 
ideas, and encouraging students to become more creative 
[22]. Educators are responsible for providing a teaching and 
learning medium to train students to evaluate from various 
perspectives so that their learning is meaningful.  

C. Creativity in Game Design 

One study [10] posits that the process of game design is 
iterative and playcentric. Continuous game testing is to 
understand the player’s need better. Playcentric approach is 
supported by [23], [24], who further explains the importance 
of the design element to process feedback from the player’s 
game design experience. The two best game design practices 
are prototyping and playtesting, focusing on providing 
designers with a better understanding. The creative game 
design theory revolves around five principles [10]; (1) game 
designers are also gamers, (2) the crux of creative game 
design is to gain knowledge, (3) designers are also in-game 
science explorers (4), creative design computational models 
inspire automatic discovery systems, and (5) game design 
involves for-profit activities that are based on creative design 
knowledge.  

One needs to foster creative thinking because it helps one 
generate ideas, improving and becoming more productive 
and effective. A creative one is also one who is curious and 
interested in pursuing knowledge. Creative skills contribute 
to game system designs by providing knowledge-oriented 
creativity support tools. There is a research gap in creative 
skills training in game design to create creative game 
designers. Although there are many creative and talented 
people in the game industry, creativity is not a given; it must 
be developed [25]. Hence this study analyses requirements 
in developing creativity for game designing. 

D. Dimensions of Creativity 

There are four specific dimensions of creativity; creative 
individuals, innovative products, creative processes, and 
creative environments [10], [26]. The creative individual is 
determined based on human behavior characteristics, 
including the ability to imagine, the freedom of thought, and 
the desire to try new things. A creative product refers to a 
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physical or abstract object with a unique feature to 
distinguish it from other products. Moreover, the third 
dimension, the creative process, refers to the quest for 
creative ideas. Environments refer to the relationship 
between human and their situation and environmental factors 
that enable creative achievement.  

Even if an individual does a creative process and no 
product is produced, he is still considered as creative [27]. 
The basic processes of creativity are originality, smoothness, 
flexibility, and paranormality [28]. Originality refers to the 
process of generating unique ideas. Smoothness refers to the 
ability to generate ideas in large quantities. Flexibility is the 
ability to express ideas from different perspectives and 
categories, and paranormality is widely able to think outside 
of the box and different from the norm [29], [30].  

II. THE MATERIAL AND METHOD 

The methods used in this study are literature studies and 
interviews. Literature was reviewed and analyzed to identify 
components and creativity dimensions, creative and 
innovative thinking components, and related theories. Next, 
six-game developers from the gaming industry were 
interviewed on game design practices to identify game 
design skill training requirements. The interviews were 
conducted using the unstructured interview method - an 
informal interview containing random questions. An 
unstructured interview is an informal conversational, in-
depth, non-standardized, or ethnographic interview. This 
interview facilitates an open discussion between analysts and 
stakeholders to obtain qualitative data, which is particularly 
useful to develop a deep understanding of a specific issue 
within a particular community [31].  

Data obtained are analyzed, and a conceptual model was 
then constructed based on the requirements obtained. Inter-
Rater Reliability (IRR) technique is used to validate the 
model using expert consensus and feedback. This IRR test 
obtains the agreement between ratters in the testing process 
[32]. The IRR gives a score of the level of consensus or 
agreement between the experts. The IRR is 1 (or 100%) if 
everyone agrees and 0 (0%) if everyone disagrees. Two 
academic experts and two gaming industry experts were the 
four experts selected for this study. 

III.  RESULTS AND DISCUSSION 

A. Creativity Design Model 

Nineteen elements are identified from the literature and 
interviews. The elements are then examined to see their 
relationship and possible categorization into distinct 
components for conceptual model construction. There are 
four main requirements of creativity for game design; 
designer, knowledge, skills, and technology components. 
The designer and knowledge components relate to each other, 
where knowledge is derived from several individual factors. 
Both these two components are inputs to creativity in game 
design. The designer component has four required elements 
towards generating creative thinking in game design (see 
Table I).  

Table 1 shows the four designer components: intelligence, 
thinking style, motivation, and personality. These are 
elements of creativity theory [32] as well as game industry 

practices. The designer elements are essential in ensuring 
that the game is well-crafted. Table I summarizes the 
designer component. 

TABLE I 
DESIGNER COMPONENT 

Elements   Description 

Intelligence Three types:  

 Synthetical intelligence (creative ability, 
creativity, exploration),  

 Analytical intelligence (ability to analyze, 
control, and cognitive assessment) and  

 practical intelligence (actions that allow 
individuals to apply what they have learned). 

Refer to individuals or groups in the process of 
producing creativity. 

Thinking 
style 

 Divergent thinking is involved when dealing 
with something that requires creative solutions. 

 Always question the conventional things and 
replace them with something new and think 
creatively and critically outside the ‘box.’ 

Motivation  Action stimulation creates encouragement or 
enthusiasm in order to achieve the purpose of the 
activity with the group. 

 The impetus that arises in or within the 
individual that moves and directs his behavior. 

 Two types: 

 Intrinsic or personal motivation (the direction of 
self-stimulation without external factor) 

 Extrinsic Motivation.  

Personality Individuals who are open to criticism, 
courageous, always positive regardless of any 
reprimand, visionary, open-minded, possessive, 
and daring to come up with new ideas will make 
a good designer. 

 

The second requirement for a creative training model of 
game design is knowledge. Knowledge is a significant 
component to enable creative skills. The knowledge 
component has four elements. The experience and 
environment and game genre and storyline are the sources of 
knowledge to game design. Game designers need to seek 
knowledge in designing games continuously. Existing 
knowledge of the design can be used to realize a familiar and 
well-understood gaming experience. However, creative 
game designs demand continuous design knowledge 
obtained from various sources [33]. 

Knowledge refers to design knowledge that includes 
design patterns to be used, game ideas, how games are 
played, and how the design creates a gaming experience 
against users. These four elements of the knowledge 
component are essential in generating continuous game 
design knowledge. See Table 2 for the knowledge 
component summary. Knowledge requires creativity; hence, 
game design's creativity training process requires three main 
elements; skills, methods, and technologies (see Table 3). 

A software product design requires a fair process and a 
systematic method guide to achieving success in software 
development [34]. Creative skills consist of six elements 
derived from creative thinking components [35] and game 
industry practices; correlate, synthesize, generate ideas, 
imitations, inventions, and game analysis. The process refers 
to the time and skills required in acquiring creativity for a 
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thing [36]. Therefore, in implementing an effective creative 
process in designing a game, six elements of the skills are 
required. Table III describes these six elements. 

TABLE II 
KNOWLEDGE COMPONENT 

Elements Description 

Storyline  Storyline production for game design 

 Get the character in the game 

 Examples: comics, cartoon, storytelling, 
storyboard, and script generation 

Game Genre   Current trends in game design 

 User requirements and needs 

 User interest 
Environment  Environmental factors that help in generating 

creativity - safe, consistent, supportive, 

harmonious, and competitive 

 Technological and group environment 

 Bureaucratic environments, strictly following 
rules and laws will limit and discourage creative 

activities 
Experience  The individual experience of the group or others’ 

experience is needed in the process of generating 
ideas in the creative design phase of the game 

 The reality of one’s own life, the memories of 
memory or the fantasy and the illusions of a 

person can be fair game ideas 

TABLE III 
CREATIVE SKILLS  

Elements  Description 

Correlate  Refers to the ability to link one thing to another or 
to associate new ideas with an existing idea 

 It is linking existing experience with new 
experiences 

 Make an affinity for finding a structure or 
relationship pattern. This skill is used to create 
inferences, predict, hypothesize, conclude, and 

manipulate 

Synthesize  Synthesizing is the process of unifying various 
elements, divisions, materials, and minds 

 Combine different ideas, elements, items, and things 
to create a comprehensive overview of statements, 

essays, paintings, and artefacts 
This skill is also used to produce communication 

forms such as paintings, storyboards, maps, diagrams, 

poems, and reports. 

Generate 
ideas 

 Creative thinking contains the developmental 
features of ideas that can provide a variety of new 
alternatives 

 Discuss and find ideas in teams 

 It is the capabilities or the process of exposing new 

ideas in groups or individuals 

 Be sensitive to things around 

 Make observations to identify problems, errors, and 

weaknesses 

 Practice the creative process to generate new ideas 

continuously 

 Generate many ideas spontaneously with something. 
This skill is used when looking for new ideas and 

looking for alternatives. 

Imitation  Imitating process from other game designs. 

 Looking at successful products 

 Modify existing games 

 Repeat or mimic the process by using original ideas 

 Encouragement to imitate something that is in 
others. 

 Occurs when there is a previously successful game 

design interest, attention, and result 
Game 

analysis 
 Criticize and analyze existing games 

 Make a reflection on the game’s journals 

Elements  Description 

Invent  Produce something new or modify something 
already present in real or abstract form 

 
Method refers to a particular procedure used to achieve 

something. The method identified from industry practices 
and literature review is play centric. Playcentric is an 
approach to design an innovative gaming experience that can 
provide an excellent emotional experience to players [37]. 
Playcentric also is an approach to design an exciting, 
creative, and innovative game experience. Playcentric is a 
repeat process from designing, testing, and evaluating the 
design of the game. The fundamental goal of a playcentric 
approach is to build sufficient skills and understanding to 
produce creative and quality designs.  

Also, technology is required to assist the activities 
involved in training creative skills in game design. The 
technical support has four elements derived from the activity 
theory [38]; goals, community, distribution of tasks and rules. 
Technology is needed for today’s students learning. 
Designing a valuable commercial product is fraught with 
challenges, including problems in the design process, which 
could be solved with scientific and creative thinking [39], 
[40]. Therefore, to ensure effective technology use, four 
supporting elements are needed to train creative skills in 
game design. Table IV describes the four elements. 

TABLE IV 
TECHNOLOGY  

Elements Description 

Goal  The purpose or output specified in the activity 

 Objectives or tensions to achieve or solve an 
activity that induces individuals and 
communities to participate in activities 

Community  Individual groups are undergoing similar 
activities in the process of learning 
activities/ideas generating activities/designing 
games. 

 Communities share the same object, location, 
and the same time 

 The same object, location and time factors are 
to determine the determination of the activity, 
to determine the study participants when the 
researcher conducts the analysis 

Distribution 
of tasks 

 Represents the various responsibilities of 
individuals involved in an activity 

 Sharing of tasks within the community 

Rules  Rules can be anything explicit or implicit 
about policies, rules and guidelines in an 
activity that is carried out or processed 

  
All components and elements discussed above are 

essential for developing and training creative skills in game 
design. To summarize, a conceptual creativity training 
model for the game design was developed, encompassing all 
these requirements. 

B. Creativity Training Model for Game Design  

Figure 1 shows the proposed model, which has four main 
components that are essential for creativity skills training in 
game design. The input is the designer and knowledge 
components. The designer component elements are 
intelligence, thinking style, motivation, and personality, as 
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shown in Table I. The knowledge component elements are 
experience, game genre, environment, and storyline, as 
indicated in Table II. The next two requirements are the 
process of creativity in game design training, which consists 
of three main components, i.e., (creative) skill process, 

method, and technology support. There are six main 
elements in the skill process - correlate, synthesize, 
imitations, game analysis, generate ideas, and invent (Table 
III).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 1  Creativity training model for game design  

 

Playcentric is a method used in game design. Playcentric 
is a process of design and iteration that includes generating 
ideas, formalizing ideas, testing ideas, and evaluating ideas. 
This method can also be applied to game design and is 
essential to designing an emotionally engaging and 
innovative game experience.  

Finally, there are four elements of technology support: 
goals, rules, communities, and task distribution. All the 
components in this model are the results from requirement 
analysis, drawn from the dimensions of creativity, creative 
and innovative thinking components, and the theory of 
creativity and activity theory.  

Based on the input, as a result of the processes, creative 
and innovative designs are created as output. Innovative is 
the ability to think freshly through certain stages and 
conditions. Besides, innovation refers to the creation of new 
products or better services. Also innovative is a process 
thinking to produce something new in the market that would 
change the similarities between demand and withdrawal.  

C. Model Validation Result  

The IRR coefficient used is the percentage approval 
agreement coefficient, the resulting IRR approval for the 
model is 0.90 (90%), indicating excellent reliability. Various 
experts have agreed that a consent percentage of 75%–90% 
is an acceptable level of agreement [41]. According to the 
expert’s agreement in game design, the analysis of the 
components is presented in Table V. 

D. Expert Feedback 

Furthermore, the experts’ feedback was collated and 
assessed to improve the creativity training model further. 
This feedback will be used to improve the model in future 
work. Table 6 presents the feedback on some of the model 
element descriptions based on the experts’ experience and 
perspective. The results show that 11 of the 19 components 
of the creativity training model for game design requires 
improved element description.  

 
 

 

CREATIVITY TRAINING IN GAME DESIGN PROCESS 

Creativity Training Model in Game Design 
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TABLE V 
EXPERT AGREEMENT ANALYSIS 
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1 Intelligence 1 1 1 1 1 1 1 1 1 1 6/6 6 

2 Thinking style 1 1 1 1 1 1 1 1 1 1 6/6 6 

3 Motivation 1 1 1 1 1 1 1 1 1 1 6/6 6 

4 Personality 1 1 1 1 1 1 1 1 1 1 6/6 6 

5 Experience 1 1 1 1 1 1 1 1 1 1 6/6 6 

6 Environment 1 1 1 1 1 1 1 1 1 1 6/6 6 

7 Game Genre 1 1 1 1 1 1 1 1 1 1 6/6 6 

8 Storyline 1 1 1 1 1 1 1 1 1 1 6/6 6 

9 Correlate 1 1 1 1 1 1 1 1 1 1 6/6 6 

10 Imitation 1 1 0 1 1 0 1 0 1 0 3/6 3 

11 Game analysis 1 1 1 1 1 1 1 1 1 1 6/6 6 

12 Synthesis 1 0 1 1 0 1 1 0 0 1 3/6 3 

13 Generate ideas 1 1 1 1 1 1 1 1 1 1 6/6 6 

14 Invent 1 1 1 1 1 1 1 1 1 1 6/6 6 

15 Play centric 1 1 1 1 1 1 1 1 1 1 6/6 6 

16 Community 1 1 1 1 1 1 1 1 1 1 6/6 6 

17 Distribution of tasks 1 1 1 1 1 1 1 1 1 1 6/6 6 

18 Rules 1 1 1 1 1 1 1 1 1 1 6/6 6 

19 Goal 1 1 1 1 1 1 1 1 1 1 6/6 6 

           
Total: 108 

             
0.9 

         
Inter-Rater Reliability (Mean): 90% 

TABLE VI 
EXPERT  FEEDBACK 

Component/elements Description 

1. Designer  Literature study on metacognitive which can be attributed to a designer’s way of thinking 

 Literary studies of the ability of ideological thinking style-according to Islamic perspective on creative thinking 

2.Thinking style Component description: 

 Group discussions to help in the thinking process of the design, to be developed and assured by all experts 

3. Personality Component description: 

 Accepting others’ ideas/opinions  

 Cultivating that opinion until it becomes a new idea 

4. Experience Component description: 

 The result of the previous successful design encourages improvement for new thinking 

 Failure in design experience also drives better design changes 

 Experience gained from other media work such as writing novels, scripts, or video captions 

 Requires alpha testing to get feedback from the user experience 

5. Environment Component description: 

 A relaxed and mood-filled environment of mood boards or references from other games to inspire game designers 

 A sensitive environment with current issues 

6. Genre of the game Component description: 

 Designers need to know and study the types of games the users are interested in in the era of circulation 

7. Storyline Component description: 

 The storyline and character creation based on the theme and background one wants to highlight 

 Scripts are required to generate exciting storylines 

 The characters need to be designed to fit the game storyline 

8. Correlate Component description: 

 The process of reviewing the game trend from the beginning until now 

9. Imitation Component description: 

 Take the existing concept and add other ideas that are better in terms of games, missions, game controls 

10. synthesis Component description: 

 The storyboarding process of the session discussion 

11. Technology  The term technology may be confusing because technology means the use of technical tools; therefore, we propose 
‘supporting technology’ to replace ‘technology.’ 

 Additional literature studies on Engestrom’s theoretical activity. 
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IV. CONCLUSION 

The input requirements for training creativity in-game 
designs are the designer and knowledge components. The 
creativity training process in game design has three main 
components - skill, method, and technology. All components 
and elements of this model are requirements derived from 
game industry practices, theoretical components of creativity, 
the dimension of creativity, creative thinking, and innovative 
components, as well as creativity and activity theory. The 
model can be used to guide teaching and training creativity 
for designing a game. It can also act as a guide in training 
creative thinking for students, either through implementation 
in tools or training module, which will be part of the future 
work. 
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