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 Introduction

 Project Goal

Nowadays, the work environment is quite skill focused. You do your job where you need to learn 
and apply your knowledge and skills. Because of this continuous learning, people often get stuck 
in a fixed mindset in which they avoid conflicts. The opposite of this is implementing skills, 
which is way more effective. People who take skills into practice are more likely to take on 
challenges and therefore, create a growth mindset. “In a growth mindset, people believe that 
their most basic abilities can be developed through dedication and hard work. This view creates 
a love of learning and a resilience that is essential for great accomplishment.” (Dweck C., 2016) 

Our goal is to develop a growth mindset for the target group – people in the 
working field, stuck in a fixed mindset – by developing a game that stimulates 
adaptive thinking. Games are useful for creating this new mindset because of several reasons. 
One of them is that it’s a playground where players can apply things without big consequences.   

This was implemented by moments of choice. The player follows a specific storyline in which he or she 
needs to reflect on the actions taken in order to solve the mystery. By experimenting the player finds 
out what works and what doesn’t. If the player seems to make too smart choices in the eyes of the other 
characters, he or she will be served poison that makes the simulation start again from the beginning 
point: a reset. This makes the player think he or she is placed back in time and space, but he or she 
now has new information although a different approach must be taken to come further in the storyline. 
When playing the player develops a strategy on how to know as much as possible without letting the other 
game characters know too much. The reactions of the game force the player to explore and to re-think 
formerly made choices. This lets the player practice to implement skills and knowledge in real-life. 

The work environment of today is for a large part focused on skills. It is mainly based on applying 
skills and knowledge, and the correct and wrong ways to do it. This results in people often having a 
fixed mindset and being more focused on what is correct rather than learning and applying skills. With 
a growth mindset mistakes are learning opportunities, and the person will be able to keep growing even 
in an environment that is fixed. However, many people do not have experience with a growth mindset. 

Games are a playground where players can explore without suffering from real-life 
consequences. Due to this aspect, games are a perfect setting to teach someone adaptive 
thinking, and therefore a growth mindset. However, serious games get the reputation of not 
being ‘fun’ enough. To tackle these two problems, the following project goal was formulated: 

The goal of this project is to create a serious game that encourages its 
players to adopt a growth mindset and use adaptive thinking, while also being fun to play. 

The user experience goals that are linked to this goal are: engaging, enjoyable, 
cognitively stimulating, helpful, and stimulating. The game should be immersive and fun 
to play so that people regard it as a fun activity and not a tool for learning. However, while 
doing this it should still be cognitively stimulating and helpful, and make the player use a growth 
mindset. In order to optimally complete our project, our design should fulfill both of these goals.
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 Target Group

 Growth Mindset

During this project, the target group has been adjusted a handful of times. For the final 
iteration, a more universal target group is targeted. The idea behind the game is that the 
player is being stimulated to be adaptive, flexible, and use a growth mindset in decision making. 
The game isn’t targeted at a specific age group or a specific job area, rather than focusing on 
making the game accessible for all ages and job areas. The reason for this is that a growth mindset is a 
fundamental element that will benefit individuals in the future. By being able to adapt and adjust 
to new environments and ideas, people will be able to be more flexible and grow together with the 
new technologies that arise. The future of technology will grow at an unforeseeable pace and the 
best way to handle this is by preparing yourself. To summarize, the game is targeted at people or 
corporations that want to be prepared for the future by training their mental flexibility and adaptivity.  

When expanding the target group to a much broader audience, it must be kept in mind that all players must 
be able to understand the game. This is the reason why the game design and in-game interactions are kept as 
simple as possible. The game will not focus on skill and reaction speed, but rather on knowledge and attitude.   

A growth mindset is a technique that can be used to look at and solve different problems. The 
technique behind a growth mindset is fairly simple. There is no wrong or right doing, only 
learning moments. To give an example: often high-school students are graded for the amount of 
information they can reproduce by learning the material by heart. This is what is called a fixed 
mindset, grading, and rewarding the intelligence of a person by looking at how well a person can 
memorize certain elements. A growth mindset rather encourages people to discover and learn by 
doing. There are no wrong options, only new insights as to what works and what doesn’t. By encouraging 
people to learn by trying different methods and solutions, they are more engaged in the study 
material and can often create a deeper understanding of study material compared to people with a fixed 
mindset  (Dweck C., 2016)1. So instead of grading a person based on the amount of information someone 
can remember, they are graded by the amount of progress they have made in their learning activities. 

To summarize, a growth mindset teaches you that you’re not there yet instead of that you did something wrong. 
In this game, you gain a growth mindset because you are learning by actively doing. By experimenting you 
find out what works and what doesn’t. The player is encouraged to do so by making choices that affect the 
storyline. The player can interact with numerous NPC’s, whom each have different background information. 
By gathering more and more information, the player is guided towards different storyline plots. The player 
itself has the freedom to make their own decisions. Each decision can influence the story. The goal is to 
make the player conscious of their choices and make them reflect on previous choices. This way, the game is 
teaching the player to look at problems from different perspectives and won’t be stuck in a fixed mindset.  



 Process
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Figure 1: Process

The process shows how the phases and iterations went. In total there were four iterations. The 
first iteration took two weeks, the second one also took two weeks, the third one took four weeks 
and the last one took eight weeks. Due to the increase of iteration duration, the quality of 
the iterations varied.  Moreover, the outcomes were different: the first iteration resulted in 
a short movie of the storyboard, the second one is a presentation about the growth mindset, the 
third one in the first version of the game, and the last one in the final prototype of the game.  

As seen in figure 1, the visual of the actions taken moved between the five fields of the reflective 
transformative design process (Hummels, 2009). Every iteration has at least one step of decision making 
in it. This made it possible to present the results thus far. Another thing all iterations have in common 
is that they all have an ideation phase. Because at every beginning of a new iteration, a reflection of 
the last iteration took place. Based upon that, new ideas came up to implement and continue with. Doing 
multiple ideations made sure that the idea wasn’t suffering from the problems it faced during the feedback 
sessions at the end of every iteration. What is striking is that the envisioning actions only took place 
in the last two iterations. Because only then, the concept was developed enough to relate it to society.  
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 Iterations

ITERATION 1
The project started with ideating. All 
group members thought of five ideas 
individually. From experience, ideating 
individually first leads to more ideas than 
starting with ideating together. After 
ideating individually, a pressure 
cooker was done. This consisted of ideating 
together, choosing one idea, and 
visualizing it into a concept that is 
understandable for others. The idea 
chosen was a mystery game for school 
students about several subjects at 
secondary school. The value of the game 
was the entertainment and implementa-
tion of the material into practice. To 
visualize the idea a video was made with a 
real-life substitution of the walk-through 
of the questions. These questions could be 
about subjects like French or Mathematics. 

ITERATION 2
During the second iteration, more ideas were 
explored, because the first ideas are often the most 
obvious ones. The challenge was to come up with ideas based 
on more exploration in the field and to come up with a 
definition of the design challenge. The second 
iteration started by getting inspiration from existing 
learning games and their setup of questions. Then, a second 
ideation phase was done. The themes that came up were 
games with a clear storyline, games using the newest 
technologies, games for a specific target group, and games 
with rich interaction. Themes of games using questions 
were education about life, sustainability, personality, the 
future, general knowledge and news, politics, and cultures.  

The decision was made to make a game to prepare people for 
education of the future. Afterward, research was done to 
find out what elements would be important in education of 
the future. It appeared to be very important to be able 
to use a ‘growth mindset’ fast and independently. This is 
needed in the future when even more technology will be used. 
A way to implement adaptive learning, which leads to the 
development of a growth mindset, is by making a storyline 
with different options to choose from. The final idea of 
the second iteration was to make these different storylines 
visible by changing the colors of the game world. During the 
second iteration, the target group was: people who wanted 
to prepare for education of the future. The idea was to keep 
the storyline as a detective game in a ligne claire style. 

Figure 2: Ideation 1

Figures 3:
Detective game 
impression video

Figure 4: Multiple storylines

Figure 5: Ideation 2
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ITERATION 1
The project started with ideating. All 
group members thought of five ideas 
individually. From experience, ideating 
individually first leads to more ideas than 
starting with ideating together. After 
ideating individually, a pressure 
cooker was done. This consisted of ideating 
together, choosing one idea, and 
visualizing it into a concept that is 
understandable for others. The idea 
chosen was a mystery game for school 
students about several subjects at 
secondary school. The value of the game 
was the entertainment and implementa-
tion of the material into practice. To 
visualize the idea a video was made with a 
real-life substitution of the walk-through 
of the questions. These questions could be 
about subjects like French or Mathematics. 

ITERATION 3
The third iteration was a development of the concept as well as a preparation for the midterm Demo Day. 
Based on the feedback of the last presentation the group decided to develop the last concept more. This 
started with doing more research about fixed and growth mindsets. Also, more inspiration was gained 
about the educational systems of other cultures. Moreover, different possibilities about the game 
details were explored. Finally, the decisions were made to let the game be playable on the phone since 
it is more accessible for people to start gaming on. It was also decided to let the game be played at 
home rather than during school or work time. This way, the player can feel less time pressure. This 
helps with developing a growth mindset. Moreover, in order to let the player continue playing at any 
time, the decision was made to create an in-game save system after every decision is made. The style 
of the game is set to a combination of familiar and fantasy. For this, a low poly structure was used.  

To find out more about where the positive and negative effects of gaming lie, three people who 
often game were interviewed. (see appendix 9.1) The main findings were that there are different 
elements that drive people to game. These differ from the ability to escape from the real world to 
develop a social side of yourself in an accessible way. Research (see appendix) about a growth mindset 
showed that there are six ways to implement adaptive learning, that the game mechanics were based on.  

The game environment was made using Blender to create the characters and landscape, as well as 
Unity to put it all together. Finally, a start was made to work out the Business & Entrepreneurship 
element of the game: a decision was made to create the game for adults stuck in a fixed mindset. 

Figure 6: Ideation 3

Figure 7: Ideation 4 Figure 8: Design Decisions
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ITERATION 4
All changes made in this iteration are based on the feedback received from the previous midterm demo 
day. First, the concept of a scene based game was changed to an open world based game. This open-world 
was made to add immersiveness to the game. By being able to walk from one area to another, and by being 
free to make your own choices, the player is encouraged to discover and seek mysteries in the game world.  

To make a more unifying game, the style was changed to a more united style. The game models, 
both objects and characters are changed to a more unified style. The style is realized by low 
polygon objects. This gives a more playful and friendly user experience. The game is not made to 
impress the user by creating mind-blowingly beautiful scenery or enormous areas to explore, 
simply because this is not the intention of the game. By keeping the game simple, the user is more 
guided towards the storyline and the strategic thinking methods that are required to complete the story.  

The game world is modeled in the 3D object creator named Blender. This software is used to 
create and personalize game objects. In this program, a portion of the game characters 
and game objects are created. To save a huge amount of time, an asset pack was bought from the 
Unity Asset Store. This asset pack contains most of the game objects used in the game. This 
asset pack contains mostly buildings, flora, and items like books, food, and everyday items.  

After both, the world map was created in blender and the storyline was finalized, the game object 
files were imported to Unity to start the development of the game world. In Unity, all the game 
objects come to life. Unity is the game engine, this game engine was considered due to the ease of 
use for beginners. Also, Unity is free to use and has a lot of free tutorials online on how to use 
the engine. To make the game easier to develop certain aspects of the game have been removed, for 
example, there will be no cutscenes, the game world must have a border and some game puzzles 
have to be simplified. This final iteration required the most effort as the game code was a lot 
harder than first considered. This is the reason why the game is not fully finished and this is also the 
reason why a user test was performed using an alternative method. The user test is based on the same 
storyline and the same decision-making method, however, the game is turned into a simplified card version. 
This alternative card prototype version implies the same rules for mental flexibility and adaptivity. 

The final design is a game called Mist of Memory. The player wakes up with no memories, seeing case 
files on a murder. As a detective, their aim is to find out what happened and solve the murder. However, 
as the player moves through the storyline, they will find out that some things about the world do not 
seem right. They will gradually figure out they are stuck in an experiment and that they have to escape.  

In the game, the player goes through an immersive storyline by making choices that affect the way the 
story goes. They do this with the help of a buddy, who will ask questions and give tips so that the 
player reflects on their choices. However, some choices in the storyline will lead to the player be-
ing reset. Here they will be set back to a previous setpoint, where they will have to replay this 
part of the game. During this period, the player will have time to reflect on their choice and use 
adaptive thinking to figure out what their next action will be. The in-game character will not remem-
ber what was learned, but the player/user can still use this new knowledge to make a different deci-
sion. Sometimes to proceed in the storyline, it even is necessary to be reset. This shows that making 
the wrong choices is not always wrong, and sometimes you can learn more from them than by playing 
it safe. With this, the game plays into the growth mindset that it encourages its players to adopt.  



 Creativity & Aesthetics
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For the game, the decision was made to give it a mysterious detective theme. 
To create a good mood that fits this theme, the game has a grim appearance. 
It was also decided that the game needed to be immersive. Therefore, the 
design of the game is based on real-life items that everyone can recognize.  

A dull color palette was created to fit the grim 
appearance, see figure 9. The colors of different game objects 
such as the terrain and players are based on this color palette.

Trying to make the game as immersive as possible, different designs were made for the game’s 
visuals. In the first iterations, the goal was to make a game based on the ‘ligne claire’ style. The 
inspiration to use this style came from the Nintendo game called Professor Layton (Nintendo, 2020). 
Professor Layton has sceneries that can look joyful or grim and mysterious while also looking familiar. 

It soon became clear that this style would require a lot of time and work, so the decision was made 
to use the style ‘flat art’. In that way, the focus during the project would stay on the growth 
mindset mechanics. The inspiration to use this style came from the game Flat Kingdom (Games, 2016). It 
was chosen because it has a simplistic look to it, while everything was still recognizable. Since 2D 
games are more linear games and this game is more of an exploration game, the style was altered from a 2D 
to 3D view. The player has then the freedom to walk in more directions than just forwards and backward. 

Figure 9: Color Palette

Figures 10: Art work for 
terrain in flat art.

Figures 11: 3D models of 
the game terrain.
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During the creation of the first phases of terrain, figure 11, it became clear that this style 
was not as immersive as was intended for the game. Therefore, the switch was made to create a 
3d game in a low poly style. 3D to keep the explorational feel of the game, and low poly to 
keep the game objects simply to make. With the help of the program Blender, a new terrain was 
made. To save time, an asset pack was purchased from the Unity Assets store and used to get game 
models for the village and trees (JustCreate, 2020). This asset pack was selected to fit the 
low-poly style of the already made game objects and to fit the grim color palette that is used. 

CHARACTER
Eight different characters were created for the game. The 
characters are all based on the same basic model with a small differentiation.

Multiple game development programs were considered to realize the game: Unity, Unreal Engine, and 
Buildbox. The choice was made to use Unity in combination with the game object creator Blender. 
The programs were used since they both are free programs and are supported by a large community. 
The large community ensured that, when needed, certain things could be looked up with low effort.

During the development, different assets were tested. These assets did not fulfill the goal that was intended 
for them and therefore the following items were programmed to make the game work: a player controller script 
that allows the player to walk around in a 3D perspective. A dialog controller script that allows the player to 
experience a multiple-choice dialog. And reset script that makes the reset effect happen whenever it is needed.

The dialog controller script was made so that text with multiple-choice was possible. The 
multiple-choice system is made in a way that the player can choose which question he asks the 
NPC (Non-Player Character). The NPC then responds with a predetermined corresponding reaction.

The reset script will teleport the player back to its starting position, inside his house, whenever it is triggered.

Figure 12: Main character Figure 13: Other characters

Figure 14: Gameplay
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In order to make sure the product can be put on the market; the Business & Entrepreneurship elements 
of the Mist of Memory brand were also designed. This contains a Persona to create an image of the 
typical customer (Appendix 8) a Business Model to show the different customers and the trades between this 
customer and Mist of Memory (Figure 16). It also contains a Business Model Canvas with more details 
about partners, activities, resources, customers, channels, costs, and revue, (Figure 16) and a Customer 
Journey Map with the steps that customers go through while being in contact with Mist of Memory (Figure 17).

The persona (Appendix 8) represents one of the target groups: employed adults stuck with a fixed mindset. 
But Mist of Memory is also created for the businesses these employees work for. The employees are not 
always aware of the fact that they are stuck in a fixed mindset and that the solution lies with 
developing a growth mindset. In that case, Mist of Memory can go to these businesses to give corporate 
trainings. In cases where adults are aware of their fixed mindset, they can buy a license for the game online.

People who are aware of the fact Mist of Memory may help them, via the internet or via corporate 
trainings, can consider buying a license themselves. On the website of Mist of Memory, which is not yet 
created, they will find some more background information about the game and reviews from other players. 
When they choose to purchase the license, they can register, login, and buy it. Then, they can make a 
profile, play, reflect, and finally: grow. Afterward, they can leave a review on the website of Mist 
of Memory and be part of the community platform to share experiences from the game and in real life. 
These reviews can make other people aware of Mist of Memory. This closes the customer journey cycle.

To be able to let Mist of Memory be a continuous business with players that stick around af-
ter finishing the first game, multiple versions can be made with multiple storylines. These 
versions won’t all be available from the beginning on. To keep the users stuck with Mist 
of Memory for a longer time, these releases of versions are spread over multiple years.

Figure 15: Business Model Connect
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Figure 16: Business model canvas

Figure 17: Customer Journey
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The essence of this game is to stimulate the use of a growth mindset. After some research 
regarding what skills and learning methods will be important in future years, we found that a growth 
mindset is one of those essential learning methods. If you learn how to use a growth mindset you 
will be more adaptive in your way of thinking and in solving problems. Famous philosophers like Noah 
Yuval Harari talk about new models of education. This new method of education is based on the 4 C’s: 
communication, collaboration, creativity, and critical thinking (Indreica, 2019). With these four 
elements, it is essential that new ideas are communicated in larger groups of people so that 
creativity can rise, and critical thinking is applied to ensure that a fitting solution can be presented.

From this idea, we noted that critical thinking will be one thing that is often overlooked. To give 
an example from one of Harari’s books (Harari, Y. N. (2015)): it is often believed that culture can 
be used to enable certain phenomena to happen, however, this is not true. If we look back at the 
basics of our biology and the laws of nature, then these things are what enables things to happen. For 
example, culture can prohibit two humans from the same gender to have an intimate relationship, while 
biology and the laws of nature don’t prohibit intimate relationships with the same gender at all. 
Biology and the laws of nature are the baselines in what makes things happen, while culture shrinks these 
possibilities. What we try to imply here is that critical thinking and adaptive thinking is required to 
see the bigger picture and is what enables people to be creative and come up with new ways of thinking.

The main problem we focus on in this research paper is that modern-day humans are too 
focused on how things used to be and how they used to work. However, the world is constantly 
changing and it’s changing at a rapid pace. If we look back a hundred years, you can see huge 
differences in the equalities from genders. In 1913, women were not allowed to vote, be 
independent, and could sometimes not even go to a university, because they were considered to be un-
fit for the position. A hundred years later and women got the same human rights as their male com-
panions and most of the time the same opportunities to reach the life goals they have foreseen. This 
implicates that the world is constantly changing and to grow with it, we must adapt to the “new normal”.

We believe that the future of education is not based solely on old methods of memorizing 
information, but rather on innovation that can occur when information is combined. We 
believe that to enable this flexibility and adapting to new concepts and new methods, we must first 
consider a new mindset, the growth mindset. In our game, the purpose is to make people aware of their 
choices and make them reconsider their actions. By doing this, players are forced to look at the 
problem multiple times but each time with a different point of view. This enables them to look at 
the situation from different perspectives and come up with different solutions. Playing the game will 
not make you magically change your mindset; we rather try to stimulate gaining a growth mindset. 

Because not all the mechanics of the game were finished, the success of teaching a growth mindset was 
tested in a different way. For this, a card game was created that is based on the same storyline and 
the same method of reflecting on your choices. You can find the rules and the cards in appendix 9.

The overall results from the user tests are promising. Most participants were actively engaged in the 
decision-making process, this is what was aimed for with our game. Though most participants noticed that 
some part of the storyline was still a little unclear, the results are outstanding. Participants have 
shown that they are actively thinking about what decisions would be strategic and help them further on 
in the game. Moreover, participants were excited by the formula of the game: giving them the chance to 
think about certain decisions made them realize that to make progress, they must think about what their 
next move will be. To be certain that the concept works, more testing must be done, and the game must 
be completed. Nevertheless, the results from the user test show that this concept works as intended.

User validation



 Conclusion

After the card game, the participants also took part in a short interview from which some insights were 
gained. Most people thought the story was very interesting and engaging but also a lot of participants 
had troubles understanding the story and stated that the ending was too abrupt. The conclusion from 
this is that the game should have more scenes that contribute to the story. The ending also should be 
stretched out and have more information and plot.  All participants answered that they were active-
ly thinking about their choices, some even mentioned that they could see this game making changes in 
their real-life behavior. As is stated in this quote for example: “Of course I don’t see dead bodies 
every day but when I would be in the same situation multiple times, I would decide to try another way.” 
This also proves one of the concerns wrong. The concern was that the choice of making the detective 
game juicier might make sure the players couldn’t link it to real life, fortunately, this appears to 
not be the case. Another thing gained from the interview is more marketing related, all participants 
said they would either play it themselves, recommend it, or do both. The condition for this however is 
that it at least is broader and more finished and is indeed proven to help to get a growth mindset.
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The goal of the project was to create a serious game that was fun to play and would 
encourage the player to adopt a growth mindset. The final concept aims to fulfill both of these goals 
simultaneously, by using an immersive storyline to subconsciously introduce a growth mindset.

We have created a game using Unity that is an open-world game in a low-poly style. It gives 
the player the freedom to gain a growth mindset. The player can explore the game field and can 
encounter NPC’s that are coded to walk around. The player can choose to talk to NPC’s and 
gather information and get new objectives. These functions enable the users to consider their next 
actions and explore the outcomes of these actions, which is a very important step in getting a 
growth mindset. The reset function also stimulates to rethink choices. Because the players are 
not immediately confronted with the choices again, they have more time to think about them. This 
also solves the problem people encountered in the user test that they immediately can try again.

There are some things that need to happen in the future to finish the game in a way that it is 
playable and works. First of all, the story should be expanded, and more scenes should be added. The game 
mechanics need to be finetuned, this includes the transportation (reset) and the conversations systems.
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Every group member actively worked on the project and put a lot of time and effort into the tasks we 
made for ourselves. For the overview of the work division, we have divided the project into 7 core sub-
jects. The visual shows how big of a part every group member had in each of those areas. The 7 areas are:

Unity. This includes programming and the realization of the game in Uni-
ty and researching how we can best implement these mechanics.

Growth mindset. This focuses on the application of the growth mindset in our game. Both 
how the mechanics will encourage players to use it, and how to most effectively do this. This 
also includes defining what is understood by a growth mindset and what the player learns.

Research. This area encompasses all research done for the project, wheth-
er it be looking for previous examples or researching different art styles.

Brainstorm & Conceptualization. This focuses on brainstorming sessions to come up with new ideas and to 
improve our concept. It also includes discussions about the design, and what functions it should have.

1: Task division

Figure 18: Task division
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 2: Storyline
The character is dropped in a world in which he still must find out what is the goal of the game. 
Soon, the player finds out that a mystery must be solved: a murder mystery. Every time the player 
wants to go to one of the houses of the murdered people, he is reset in time and space. The play-
er has a buddy, Ronald, who is an old man. He is seen as the crazy person of the village. Through-
out the game, Ronald gives clues to the player but the player can’t know who speaks the truth. 
Moreover, Ronald appears every time the player is being reset and starts talking to the player.

As soon as the game begins the player is standing behind a desk and sees a bunch of articles, artifacts, 
and a journal. These items do not seem familiar, but the handwriting does. The articles and other objects 
explain murders. After reading the articles three options are possible: (1) Go to the farm to speak with 
farmer Bobby; (2) Go to Joe’s residence in the village to speak with Joe; (3) Go to the flower shop 
to speak with Ivy. When the player made a choice a letter with information about the murders appears.

When the player chooses one of the three options, he gets to speak with them. The player can get different 
information depending on who he has a conversation with, farmer Bobby, factory worker Joe, or florist Ivy. 
Based on this new knowledge gained the player decides whether to go to the factory, the police station, or 
the barbershop. It can be that at one or multiple of these places the player gets reset in time and place. 
After the visit to all three places, the player meets buddy Ronald somewhere in the village. Ronald gives 
the player some clues. This gives the player the option to (1) find a key to the bridge or (2) search 
Ivy’s plants. Once again, one or multiple of these choices can lead to the fact the player gets reset.

Eventually, the player will find the secret passage: a tunnel. This lets the player be teleport-
ed to another location. The player finds a crowbar and keeps it since it may be useful later. Then, 
the player will go to the factory where he will meet the makers. There are three options to find 
a way in (1) Finding a secret way; (2) making use of explosives or (3) asking someone around to 
search inside. One or multiple of these options can lead to the fact that the player is reset again.

When inside the factory, there are a few clues: (1) The map of the village and a sewer system; (2) a 
box full of reset spray; (3) a power supply for the simulation; (4) documents with pictures of the 
player and Ronald. Eventually, the player can find the truth in several ways: (1) Bumping into Ivy 
or (2) by running towards Ronald. Finally, the game can end in several ways: (1) Shutting the gen-
erator down; (2) finding the exit; (3) the dome becomes visible or (4) the player becomes immune.

Figure 19: Storyline

Figure 20: Storyboard



16

3: How to practice adaptability/Growth Mindset
Adaptability is the skill to familiarize yourself with changes in your situation or environment. To 
practice this, the subject needs to have an open mindset and not be scared to take risks. If no risks 
are taken, then one’s mental growth won’t improve. For people to comprehend they are improving their 
own growth, they need to evaluate their choices and consider other possibilities. To engage children 
in an adaptive mindset, we have to reward effort, strategy, and progress. In other words, we have 
to teach children how to have a growth mindset: “a mindset that encourages people to develop their 
skills and talents through effort and persistence, as well as being receptive to lessons and feed-
back. Train children to believe they can improve through hard work and trying new learning methods.”
To practice a growth mindset, we can implement certain factors in our game:

1.       Incorporate time parameters in games:
If we introduce time parameters when the user is asked to answer a question, we can determine whether the user 
knows the topic or not. A delay in the answering of a question can indicate that the user is not familiar with 
the content. This means that we can ask more questions on this topic to further explain and train the content.

2.       Encourage effort and strategy:
When children are learning, we should not reward intelligence but effort and strategy. This way we teach 
children that through hard work they can figure out how things work. This enables the children to be 
more open-minded to come up with new solutions and be more creative in the problem-solving process.

3.       Evaluation and rethinking the problem:
To evolve a better mental mind, we should encourage students to consider other possible solutions 
for an outcome. Reconsidering new solutions to a given problem will improve creativity. This way 
students can also learn from mistakes and be prepared for mistakes in the future. If we broaden 
the minds of the students, they are training to be more open-minded. When we ask students to evalu-
ate the problem, things they do and don’t understand encourages them to process content at a deep-
er level. Having tough ethical questions that stimulate thinking and weighing pros and cons. Af-
ter a plot twist, the user will have to think back about what choices led to this specific outcome.

4.       Teach the values of challenges
If we explain the benefits of overcoming obstacles it will help students develop a growth mindset. Describing problems 
and questions as challenges encourages students to work harder and try harder to accomplish a suitable solution.

5.       Explain the purposes of abstract skills and concepts:
Teaching students what the real-world application of a concept or skill is will give them a better view on how to 
apply it. Teaching the students why it is significant, what its uses are outside of class, and how it will help 
them in the future can improve motivation, deeper understanding, and engagement in projects and problem-solving.

6.       Evaluate students on progress
Evaluating students on the progress they have made rather than the questions s/he has answered correct-
ly. If we see clear progress in the development of the course, we can reward students for this behav-
ior. This makes students more eager to work harder and be more evolved in the process. Using moments/
ways to give feedback (not obvious but in the storyline). For example, a companion that gives feedback.

7.       Make choices have an impact
Letting the student make choices that affect the game helps them with thinking about the conse-
quences that their choices have. When they think about former choices and evaluate the outcomes, 
they can make better-weighed decisions further in the game, this stimulates analytical thinking. By 
making the question have different outcomes than you expect we hope to stimulate an adaptive mind-
set because the user must adjust to the new setting and think about why this happened and how he/
she can avoid it happening again. We plan to achieve this by letting the user make choices that 
will affect the storyline and let choices have results that aren’t what the user expects. For exam-
ple, making the obvious decision lead to a not so optimal outcome. Another way we want to achieve 
this is to use the Pavlov effect to create a slur but trying to force the user to break out of this.
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4: Platform of use

8.       Make it juicy and fun
By making the game fun and juicy the students will like playing the game and will want to play more 
and finish the game. We also want to encourage them to explore the possibilities within the game to 
have them thinking about what certain actions could lead to and learn from former times the student 
played the game. To make this possible the game should have multiple storylines that enable the game 
to have great replayability. To make the game juicier we want to use color schemes to create different 
ambiances and settings after choices are made. We also use cutscenes to get the student more immersed.

Before actually developing the game, we need to know what platform we plan to re-
lease it on. For this, we gave ourselves three possible options: mobile, PC, or console. 
For each option we have written down the pros and cons, so we can make a well-based decision.

Mobile
Most people have mobile phones these days, and an app is easily accessible. For our concept, the controls 
and dynamics of the game shouldn’t be too complex to be supported in an app. An app also gives the pos-
sibility to use AR technology in our game if desired. People also often have their phones on them. A con 
could be that if the game were to be played in the workplace, it might stimulate the use of phones when not 
desired as well, though this is already a problem so it’s debatable how much influence this would have.

PC
For a PC, you can make the game more complex and it might run better. This also has the possibility to make the 
game more immersive. However, people will need to have a good enough PC to run it. If the game is to be played at 
school or work, there might not be enough computers available for everyone, which might limit the use of the game. 

Console
Console would offer other types of controls, however, not everyone will have access to this, so a console 
game doesn’t sound ideal for our goal. This is also not ideal if we’re choosing to discuss the game in class 
or the workspace, since those don’t often have consoles, and this wouldn’t be accessible for everyone.

Taking all of these points into consideration, we decided that a game to be played on mobile would be 
best for our concept. However, our game could be used in different contexts, which need to be clear 
as well. Here we have the following options: at home, at the workplace or school, or a combination.

At home
People will be able to play the game in their free time. If there is no motivation from 
the workplace or school, it might feel less like work and more like a game for fun. Then 
it wouldn’t be known as a serious game. However, it might not be spread as far in this case.

At the workplace or school
The supervisor will be able to see the player’s progress and might be able to lead their development in a 
certain direction. Additional material can also be provided. More explanation on what the game does can be 
given. However, it might start feeling like an obligation instead of a fun game if it’s given by a supervisor.

Combination
A combination would for example feature explanations and/or material in the work-
place or class, with people having to also play the game at home. Here the game will 
kind of be like homework. This could be demotivating as well, but there are options.

Considering the options, we’ve chosen to have the game be meant to be played at home. This way, players won’t 
think of it as a serious game and will play it for fun. This way they will have more motivation to play the game.
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5: Principles on gaming
There are three categories in which the principles of learning are applied (Gee, 2013)The first one is empow-
ered learners. People need to have the feeling that what they learn matters. The second one is problem-based 
learning. These principles talk about the implementation of aspect for problem-solving. The third one is the 
need for deep understanding. The goal is to let the understanding last long, it should not be superficial.  

Empowered learners
1.      Co-design principle: This principle is about how to empower learners. They must have the feeling that what 
they do matters and that what they do affects the game. The players are then co-designing the performance of the 
game by making choices. To be a successful player, one must think like a designer and get to know the interaction.

2.      Customization principle: There are several types of learners, so the game should be cus-
tomizable to solve problems in ways that fit the player. The game should invite players to try 
different strategies and styles. It provides the player with a safe place to try things out.

3.      Identity principle: The player must know who he or she is going to be and what he or she 
is going to get out of the game. The goals en roles should be clear. Games should invite players to 
become a new type of player. Learning should be an invitation to become this new type of person. 

4.      Manipulation: Games allow players to manipulate their character and the game 
world in a fine way. Players feel like their body involves in the character since they 
have control over it. By offering tools the player does not feel he or she is doing it alone.

Problem solving
The goal should be to use the knowledge to solve problems rather than only know-
ing the facts. Knowledge provides tools for problem-solving. Games are problem spac-
es where the player is given tools for problem-solving and where the player uses knowledge.

1.      Well-ordered problems: It is crucial for players how problems are sequenced. If players start 
solving the wrong problem, the solutions do not lead to better solutions for later use. That is why 
problems solving needs to be sequenced. This way, the problems recognized early lead to solutions that 
do work for later problems. This is called level design. It prepares the player for later success.

2.      Pleasantly frustrating: This is a frustration where the player feels a challenge but knows he 
or she can solve it. The problem is at the cutting edge. It is called the regime of competence and 
it causes the player to be in a flow state in which he or she is involved with the problems solving.

3.      The cycle of expertise: The cycle consists of the elements: challenge, prac-
tice, knowledge, and mastery. At some point in the game, the routine will not work an-
ymore, and the player is given a new challenge. This means the cycle starts over.

4.      Information just in time and on-demand: Information is the most effective when it is given just in time 
or on-demand. When information comes just in time, it is given in small pieces on the spot, right when the 
player needs it. When information is available on-demand, the player can look the information up when needed.

5.      Fish tank: In games, players need to deal with complexity. A strategy is to put only a specific number 
of elements and variables in one situation. These elements can be extended as soon as the player is ready.

6.      Sandboxes: Games provide an opportunity to be in a safe place but let the play-
er feel like he or she is in a dangerous space. This way, the player can ex-
plore, take risks, and try new things. Learners need time to explore before leveling up.

7.      Skills under strategies: For problem-focused learning, skills should be places under strate-
gies. That is because for strategies, the goal can be understood, where this is not the case for skills.
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6: Colors and style

Deep understanding
1.      System thinking: Problems have to do with complex systems. Players try to understand what the interactions 
are. A game is a set of roles that interact in a way to give rise to effects based on the decisions made. This 
is about model-based reasoning: a way to teach system thinking and the foundation of scientific reasoning.

2.      Stimulated meaning: Words get meaning through the association with images, actions, goals, and experiences. These 
words can have situated meaning when the player associates them with these images, actions, goals, or experiences.

All with all, games use principles to design learning and teaching is de-
sign learning for other people were the teachers are the designers of learning.

Video games are known for their unique graphics. The early Pokémon games 
are known for their 2D pixelated graphics and the newest GTA is known 
for its realistic 3D graphics. Graphics are used to set a game apart 
from the rest and target it’s intended audience. Brighter graphics are 
more used in casual games, like the Mario games, and nuanced colors 
are used more in core games like Dark Souls (Tulleken, 2015). To know 
which graphical style will fit with our game, we asked ourselves the 
following questions: what is the function of colors in games? How do 
colors influence learning? Which style is the best fit for our game?

Figure 21: Colors (Tulleken, 
2015)

The uses of colors in games
The colors in a game have a few main functions: emphasizing func-
tion and creating emotions. Like in real life, colors primarily 
help when identifying objects like the player character, roads, and 
animals. Colors show the player the natural hierarchy that is in 
the game. This hierarchy guides the viewer’s visual focus to what 
is important between the in-game elements. It is ranked as fol-
lowed: the player, enemies, interactive objects, and background.

Colors are also used as identifiers and signifiers. Identifiers 
group and separate game elements like the different players, in-
game characters, and in-game areas: the red team versus the blue 
team. Signifiers communicate the properties of an element. It shows 
whether an element is interactive or not: elements that are get-
ting highlighted when the player moves over them with the cursor.

Artists use colors to create emotions. Figure 21 uses the same en-
vironment but uses different colors to create different feelings 
with each picture. The first picture looks peaceful, the second 
ominous, and the third mysterious. The different feelings that a 
game can create also create a feeling of progression. The play-
er gets the feeling that the time or space is changing because 
the colors and therefore the mood are changing. (Tulleken, 2015)

The influence of colors on performance/learning
It is no secret that colors have a phycological influence on humans: red can create a feeling of warmth and blue 
can create a feeling of calmness (Wright, n.d.). But what is now the effect on colors while you are learning?

Multiple studies have done observation tests on the influence of color on the brain’s 
performance. The test did not look at the brain activity by using fMRI but ob-
served the participants under different conditions. This gave the following results:

Blue is a color that appears to stimulate creativity. Lighter soft blues help create 
a state of relaxation and calmness. But blue could also give a feeling of cold and unfriendly. 

Red has multiple effects, depending on its intensity. It is the first color to grab attention and 
it raises the human pulse rate, boosts the adrenaline, and can create feelings of energy. Most im-
portantly, when doing repetitive or detail-oriented tasks, red helps to improve focus and perfor-
mance. But over an extended time, exposure to strong or bright reds can create a feeling of fatigue. 
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Yellow is best to be used in small amounts because it can give feelings of stress. But when the right 
proportion of yellow is used, it can give a happy feeling and create a feeling of confidence. Be-
sides, yellow is preferred when performing repetitive tasks because it seems to resist boredom. 

Green gives a relaxing feeling. Green is a special color because it is in 
the middle of the color spectrum and is, therefore, the color of balance. 

Pink has, like blue and green, a calming and relaxing effect. 

Purple grabs attention. 

Orange helps with critical thinking and stimulates memory. 

(Meacham M., 2015), (Wright, n.d.), (Meacham M., 2016).

Other studies showed how the colors red, blue, and green have extra effects. The study ‘Color and 
psychological functioning: The effect of red on performance attainment’ shows that participants, who 
were shown the color red before an exam, scored 20% worse than other participants (Elliot, 2007).

Kyle Brennan investigated whether colors in level designs, in computer games, can in-
fluence a person’s performance. Participants played identical custom-designed lev-
els with one of four different color groups/schemes: red, green, blue, and normal. Each color 
group has adapted the saturation of the light and textures in their levels to their color. 

Out of his research came the following four conclusions: 1) Color group green and blue had an undesirable impact 
on the gameplay performance of the participants. 2) Color group green has a significant negative effect on perfor-
mance compared to the normal group. 3) Participants in the color group green and blue were aware of distractions. 
4) Color groups were experienced with more emotional engagement compared to the normal group. (Brennan, 2011)

The style that will fit our game 
Video games all have a unique style. It helps 
in the gaming experience and can make a game 
either boring or interesting and fun.  There 
are three distinct categories of graphic styles.
Out of his research came the following four 
conclusions: 1) Color group green and blue had 
an undesirable impact on the gameplay perfor-
mance of the participants. 2) Color group green 
has a significant negative effect on perfor-
mance compared to the normal group. 3) Partic-
ipants in the color group green and blue were 
aware of distractions. 4) Color groups were ex-
perienced with more emotional engagement com-
pared to the normal group. (Brennan, 2011)

Figure 22: Styles (Keo, 2017)
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Abstract 
This style focuses on geometric shapes and forms as seen in the classic game Tetris that came out in 1984. It 
consists of lines, colors, and a variety of geometrical shapes. The abstract style, or abstractionism, is now-
adays mostly used in mobile games. Mobile games are designed to play on the bus or during a break. It is therefore 
important that the game is simple to pick up and play, so focus in these games is not on narration but on gameplay. 
Abstractionism has the inability to tell stories because they 
are visually limited compared to the other styles. (Keo, 2017)

Stylized 
Stylized graphics is a style that simplifies an object down to its defining features. It is a flex-
ible and versatile style because it is a combination of abstractionism and realism. This allows the 
style to be altered in a way that improves gameplay and that it works well with the game genre. 

It goes alongside realism since it provides different options regarding visual appearances, take for 
example Animal Crossing (2001-2020). It is an expressive and flexible style that is not bound to lim-
itations while still keeping the focus on the gameplay and the immersion of the game. (Keo, 2017)

Realistic 
Realism tries to look as much like a real live object. It is one of the more time-consuming styles, 
since modeling, texturing, and lighting requires a lot of time to look realistic. It is also the only 
style where the animation needs to be done by motion capturing to ensure that it appears realistic. 
The effort that is put into realism in games pays off: it is the most immersive style of the 
three. This is because realism from daily life is what is best known to the players. 

Realism knows a few subgenres: photorealism and semi-realism. Photorealism tries to produce graphics as realistic as 
possible. Semi-realism or stylized realism is mostly realistic but also simplified, stylized, and exaggerated. 
This subgenre takes realistic textures and lighting and applies them to stylized characters, spaces, or objects. 

Next to its subgenres, realism has also two sub-categories: televisualism and illusion-
ism. Here, televisualism tries to recreate broadcasts on the television by using multiple cam-
era angles and replays. Illusionism simulates non-realistic and fictional games. (Keo, 2017)

Figure 23: Familiar versus fanta-
sy (Spek, E., 2014)

Familiar versus fantasy
When creating the story, characters, backgrounds, and ob-
jects for a game, the game developers have the option to make 
them either familiar or fantasy. Familiar games have re-
al-world like settings were fantasy games have alien worlds. 

In ‘The Effect of Familiar and Fantasy Aesthetics on Learn-
ing and Experience of Serious Games’ were familiar and 
fantasy settings tested when applied to a learning game. 
The experiment used one game with either familiar visuals 
and story or fantasy visuals and story, see figure 22.

The results were that the familiar story setting leads to better 
learning than a fantasy story. (Erik D. van der Spek, 2014)
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Drawing styles
Ligne Claire 
Created by Georges Prosper Remi, or also known as 
Hergé, ligne claire a style that makes use of strong 
black lines. Translated it means ‘clear line’. To-
gether with the minimal blending and shading, ligne 
claire gets its flat and cartoonish appearance.  

Dafna Pleban told in the article ‘Investigating the Clear 
Line Style’ in the magazine Comic Foundry, “by forgoing 
shading with ink, the artist creates a depth of field 
on the page that brings equal amounts of focus to the 
background and foreground”. (Comic Book Glossary, n.d.)

Linge claire lends itself to a variety of complex-
ity. Like in figure 24 the beach, the sea, and the 
characters are drawn with a small amount of detail. 
The beach and sea have one mono toon color with a low 
amount of details, therefore creating a cartoonish 
look. The shells on the other hand are detailed and 
a bit more complex, creating giving them a realistic 
look. Linge claire allows the artist to put the focus 
on both the foreground and the background. Besides it 
also allows the artist to put the focus on highly de-
tailed objects that are in contrast with low detailed.

Figure 24: Ligne Claire (Tin-Tin)

Figure 25: Pixel character (Pin-
terest)

Pixel art
In the past years, pixel art has gained back its popular-
ity. In the beginning, pixel art only consisted out of a 
few blocks and it depended a lot on the imagination of 
the viewer. From simple small blocks, pixel art went to 
8-bit and then 16-bit images. So a canvas exists out of 
a square made out of 8x8 or 16x16 pixels. Nowadays, pixel 
art also comes in higher bit forms and can be made as 
complex as the artist wants. (The Factory Times, 2018)

Pixel art is gaining popularity for a couple of reasons. 
The first being that it is a nostalgic form of art. Many 
people have played the old Nintendo games that all use pix-
el art and this style reminds them of their time as a kid.  
Secondly, it is an art style that is easy to learn. 
Where other art styles rely on realism, pixel art 
gives the artist only an 8 or 16-bit canvas. Making 
it harder to create detailed images and only leaves 
room for essential characteristics, see figure 25. 
This makes it harder to create characters that look 
odd compared to the complex human anatomy since the 
characters only represent a silhouette. So thirdly, 
these minimalistic looks leave a lot of freedom for 
the viewer’s imagination. (raywenderlich.com, n.d.)

Figure 26: Vector art (3D-ace)

Vector art
The art that is made with vector art exists out of 
vector graphics. In vector graphics, the points, lines, 
curves, and shapes are all based on mathematical formu-
las. This ensures that scaled vector images do not lose 
their resolution. So, with vector art, artists can cre-
ate exciting visual images that are clean and scalable. 
(Todd, n.d.)
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7: Stimulate deep learning

8: Business & Entrepreneurship

A way to improve serious game design is to introduce surpris-
ing events linked to the instructional material. (Spek & Oostendorp, 2012)

“Nowadays, serious gaming and its merits over traditional teaching needs little introduction (cf. 
Prensky, 2007) However, so far only little corroborating evidence has been found of the improved ef-
ficacy of stand-alone serious games over traditional instruction when it comes to learning a certain 
task; something that is further hindered by a lack of systematic empirical research into what con-
stitutes good serious game design (Van der Spek, Wouters & Van Oostendorp, 2011).” The instruction-
al content of serious games makes it engaging and gives it character. Games also provide elements 
where other instructional forms lack. This could potentially be used to improve learning efficacy.  

A reader comprehends a narrative by constructing a situation model. This is the reader’s men-
tal model of the story in terms of the protagonist, time, space, causality, and dimensions.  
When playing the game, the player must create a situation model of the events and underlying rules of the 
game in order to understand it. The new corrective information will not necessarily lead to a significant 
update in the mental model in case the initial situation or mental model turns out to be inadequate in the 
light of new information. Learners tend to cling to previous preconceptions. (De Jong & Van Joolingen, 
1998; Van Oostendorp & Bonebakker, 1999).  The reason why surprising events may improve comprehension of a 
story can be that a surprising event creates uncertainty. (Campion, Martins & Wilhelm, 2009; Kintsch, 1980) 

Deep learning is the cognitive process in which the learner actively tries to make sense or new information, as 
opposed to surface learning, where the learner only memorizes information for reproducing. (Chin & Brown, 2000) 

A relatively easy adaptation to an existing serious game can already stimu-
late deeper learning, without harming the engaging characteristics of the game.  

Figure 27: Stakeholder map

Figure 28: Development process

During the 3rd iteration of the process, the first el-
ements of the Business & Entrepreneurship aspects were 
developed. All stakeholders were mentioned (Figure 27) 
as well as the steps of the development process (Figure 
28). During the first iteration, a persona was created 
to represent the target group (Figure 29). Back then, 
the game was still focused on secondary school students. 
This target group later changed to adults stuck with a 
fixed mindset. The persona for this is shown in figure 30. 
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Figure 29: Persona 1

Figure 30: Persona 2
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9: User tests

9.1 Interviews
Participant  1
There are four kinds of games: First Person Shooter, Race games, Role Playing Games and Free Room games. 
Role-playing games tend to be the kind of games in which people often work together, where, in the other types, 
people often play alone. This makes Role-playing games suitable for socializers as a type of game players.

There are two types of perspectives often used: 1st and 3rd person where in the 1st person you look 
through the eyes of the character and with 3rd person you observe your character from a distance.

In games, there are often two stages: the development of the characters of attributes and the actual play-
ing. Both stages can serve the goal of escaping real-life and daring to create or do whatever one wants.

The difference with movies is that in games you can have influence yourself on how your character acts, when 
in movies that is not the case. Both movies and games have a storyline where there are also games without one.

Games with a storyline tends to be more suitable for people that play games with the goal to escape from 
real-life, where games without one seem to be more suitable for people that have the goal to achieve.

Often, in games where one must survive the natural responses of that person are reflected in the 
action the person takes in the game. This can be fighting or running away for example. This is 
true for situations in which people react to responsively. If the player is doing what he/she 
wants to do intentionally this does not have to match the behavior the person shows in real life.

Cut scenes often help to create a storyline. The degree of the seamlessness of the connection 
of the game and cut scene part plays a role in the degree to which you are included in the sto-
ry. These cut scenes can help the player to place them into the shoes of the character more.

Next to the overall goal, for example, to escape from real life, oth-
er goals can be achieved while playing games. These can be practical or rational/men-
tal goals. Examples of practical improvements are responsiveness or spatial awareness.

There are also non-explorative games that follow a strict storyline. This is called a linear storyline. 
These games can be very engaging when a lot is determined beforehand and if the story is unique and has the 
right amount of plot twists. These plot twists can be for example the switch between characters you play. 
However, this can lead to an infringement of the immersiveness. Another idea would be to work with flashbacks.

There are multiple things that make a game interesting, examples are the storyline and puzzles. 
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Participant 2
A goal of playing games can be to escape from reality. A storyline is need-
ed to achieve that goal. The type of player: explorer often fits this goal. Anoth-
er type of gamer is the killer. This is more applicable to express (negative) emotions.

For the storyline to be one the cut scenes and game part must be one and therefore create a flow ex-
perience. This fits the learning curve. Cut scenes are often used for marketing as well. For some 
players, the storyline is more important than the aesthetics or degree of realism of the game.

A crucial point for games that let you think is the use of plot twists. Plot twists can be ex-
perienced as satisfying if the learning curve stays in the flow state. If this gets out of bal-
ance it can lead to the fact that players are no longer thinking about what they are doing be-
cause it is too challenging or too easy. An example of a plot twist can be a narrator that is 
not trustable. This makes a detective-like game since the player does not know that to believe 
or trust anymore. An addition could be to add a friend in the game that gives hints/warnings.

One rational/metal thing that can be achieved is the doubting of trust. This encourag-
es the player to think about choices better. This serves the goal of growth thinking.

The application of mysteries or puzzles can be done obvious-
ly or seamlessly. The choice between these two depends on the type/style of the game.

For growth thinking it is an idea to let puzzles have zero or more than one answer. This stim-
ulates thinking and growing instead of blaming the player for picking the wrong answer.

Games can be made with multiple versions. In these versions, the color/
theme/style can be changed while the story has the same beginning and end.

A person can be directed by giving it different abilities in different situations or at various locations. 

A person can be supported to replay the game if at the end of the game the whole story be-
comes clear. In that case, the player can realize that there were hints along the way. Then, 
the person can be curious about what these hints were and want to play the game again.

A goal for the game makers can be to prevent letting the players master the game since this is a practical 
skill instead of a rational/mental one. This means that the players should not master the game on their own.

The growth mindset can come from the overall storyline or from the separate actions in between. The 
difference is that in the overall storyline, the player learns one rational lesson that is hard 
to imply in real life, where learning from the practical little steps can help people to recog-
nize it and imply it in their own life. It can be hard to implement real-life examples in games.

Participant 3
A player can be satisfied when the mission is completed and is frustrated when it does not work as 
the player wants it to work. This may lead to the fact that the player leaves the game with a nega-
tive feeling about it or a curious feeling to make it work later anyway since it is not completed.

A unique and deep storyline can let the player engage with the game more. The sat-
isfaction of the emotions motivates the player more than the satisfaction itself.

Some players think cut scenes are needed to create such a storyline that they can engage with. 
The style of the game can determine the mood and thereby the degree of engagement of the player.

Another indirect skill that can be achieved is the analysis of the sto-
ry. This can help a growth mindset if the story can be applied to real life.

A thing games can serve people that real life does not is the chance to try specif-
ic action and to create opinions and conclusions about it. It can place you in someone 
else’s shoes. However, this is more about an open mindset than it is about a growth mindset.  
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9.2 User tests
Goal: Does our game help stimu-
late the growth mindset of our users?

Method: First we give the user a small introduction about 
our game and how to play it. When the user starts play-
ing the game we encourage them to use the speak out loud 
method. If necessary we, the researchers, are to enable 
this method and ask the user to tell us what they think 
when they make decisions. The researchers are to write 
down whether or not the player is actively thinking about 
their choices and not randomly skipping a dialogue.

Figure 31: User test

Questions:
-What are your first impressions?
-How would you describe the user experience when playing the game?
-Are there things that bother you?
-Are you actively thinking about what choices you are going to make?
-Do you feel engaged and is the storyline consistent enough for you?
-If this game was further developed and working properly would you play the game for your own inter-
est?
-If this game would enhance your ability to learn in the future would you play it or recommend it for 
others?
-On what device would you like to play this game the most? Pc, phone, console?
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Participant 1

Observations
The participant has no expectations when starting the experiment. The participants think quite long when 
deciding. Moreover, the person really tries to understand the storyline to be able to get clues out of it in 
order to hope to pick the ‘right’ one. The person acts competitive and thinks there is only one solution. Doing 
this test didn’t show the participant that there are multiple endings. The person gets the idea that it’s wrong 
to be reset. The person is really engaged with the story and is doubting to believe the advice of the buddy.

Questionnaire
-What are your first impressions?
It’s nice, you must think a lot, it’s exciting and you get curious. It’s mysterious. It’s nice to be 
able to act yourself.
-How would you describe the user experience when playing the game?
The first time it’s getting used to playing. It’s a distraction from what’s happening, and she likes 
the adventure. You need a lot of concentration.
-Are there things that bother you?
She tried it very openly. She didn’t know what was good and what was wrong. Focused on doing it 
right. She didn’t know when the game was finished. She didn’t get the overview.
-Are you actively thinking about what choices you are going to make?
Yes, she liked to finish the game.
-Do you feel engaged and is the storyline consistent enough for you?
Yes, she is bothered and concentrating on the game.
-If this game was further developed and working properly would you play the game for your own inter-
est?
Yes, because it’s nice to find solutions.
-If this game would enhance your ability to learn in the future would you play it or recommend it for 
others?
She would recommend it to younger children. It’s like mastermind.
-On what device would you like to play this game the most? Pc, phone, console?
Computer. 

Participant 2

Observations
He just chooses one. He goes to the barbershop because there are a lot of people so a lot of 
information. The participant starts the experiment open-minded without expectations. The partic-
ipant does not try to understand the storyline very well although the let knows that he thinks 
that is what should be done. Choices are made with guessing. The person is distracted easily and 
has a hard time understanding the storyline and the complete story. Halfway through the experi-
ment, the person stops guessing and starts argumentation for choices. He chooses to go to the bar-
ber shop because he thinks a lot of people are there and thus, a lot of information can be gained.

Questionnaire
-What are your first impressions?
No first impression.
-How would you describe the user experience when playing the game?
He doesn’t really like games. So, it’s not exciting, and he has not emerged in the game.
-Are there things that bother you?
The game is very short, the storyline is hard to understand.
-Are you actively thinking about what choices you are going to make?
Yes, he was thinking actively, but the choices made weren’t logical.
-Do you feel engaged and is the storyline consistent enough for you?
No, it’s not engaging for him and the storyline was hard to understand.
-If this game was further developed and working properly would you play the game for your own inter-
est?
No
-If this game would enhance your ability to learn in the future would you play it or recommend it for 
others?
If it could help himself than he would also recommend it to others, but that’s not the case.
-On what device would you like to play this game the most? Pc, phone, console?
Tablet.
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Participant 3

Observations
Does not go to Ivy’s flower shop, because it does not seem useful to go to a place where some-
body died of a heart attack De case with Joe is interesting but still goes to the farm first
Participant states that he/she still has no idea in which direction the story goes or who is the 
suspect.Participant states: The detective, I, has no memory just like the farmer has no memory
Participant got a reset at the police station and makes the conclusion that the same will happen if 
he/she will go there again.Participants states that the end is not really clear yet. It suddenly ends.

Questionnaire
-What are your first impressions?
It would probably be more clear what to do when you play it on the computer then on the cards.
-How would you describe the user experience when playing the game?
Good
-Are there things that bother you?
No
-Are you actively thinking about what choices you are going to make?
Yes, the further, you get in the game, the more you know about the story and then you start to think 
about things a bit longer. In the beginning, you still have to discover everything and see where 
things lead to. But when you are at the factory, you start to think about the impact of some of your 
choices.
-Do you feel engaged and is the storyline consistent enough for you?
The ending is a bit abrupt.
-If this game was further developed and working properly would you play the game for your own inter-
est?
I have a son that would probably play it. I would then also play it, but I would not buy it in the 
store.
-If this game would enhance your ability to learn in the future would you play it or recommend it for 
others?
If you learn from it, I think that it is then always good. I would play it and recommend it.
-On what device would you like to play this game the most? Pc, phone, console?
Not on the phone, because the screen is then too small for my liking. Rather on a computer or con-
sole.

Participant 4

Observations
During the decision making of the later decisions, the player looks back on the previous sto-
ryline cards, maybe to find connections. In the beginning, the storyline was confusing, by choice 
4 the game was much clearer and the player got more into it. The detective narrative wasn’t 
as clear to the user at first, the user was mainly focused on the mystery of the experiment.

Questionnaire
What are your first impressions?
Confused. The game was difficult to understand in the beginning, the goal wasn’t clear at first.
How would you describe the user experience when playing the game? Are there things that bother you?
The aesthetic of the game was nice, there were no things that bothered the user while playing. Only 
on the cards, the story was harder to convey.
Are you actively thinking about what choices you are going to make?
The player mainly made intuitive choices. Thinks fast and follows a gut feeling, a first thought.
Do you feel engaged and is the storyline consistent enough for you?
The player felt engaged, though was a bit confused by the storyline. It was consistent, but because 
she was confused at the start she didn’t enter the story right. However, that could have been the 
mystery.
If this game was further developed and working properly would you play the game for your own inter-
est?
Yes. It looks interesting, both the graphics and the storyline. She’d want to play it.
If this game would enhance your ability to learn in the future would you play it or recommend it for 
others?
Yes, to learn how to make connections. She thinks that would be useful.
On what device would you like to play this game the most? Pc, phone, console?
Phone. It’s easier to access.
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Participant 5

Observations:
Didn’t say much about the decision making, mainly that it was just the most logical choice. 
Asked “is it (the ending) good or not?” at the end, and then “But the others would also have 
been good, right?”. This could show a fixed – growth mindset. The player said it reminded him 
of something he saw on television, so the concept of the experiment was kind of familiar.

Questionnaire
What are your first impressions?
Strange. It seems like a detective story but it isn’t that it appears afterward. The choices are in-
teresting to make.
How would you describe the user experience when playing the game?
Mysterious. You don’t know what your choice will result in or what the goal is. It’s surprising to 
find the answers.
Are there things that bother you?
No.
Are you actively thinking about what choices you are going to make?
Yes, the player was actively thinking. They based their decisions on logic and what fits into the 
story.
Do you feel engaged and is the storyline consistent enough for you?
It was interesting. Also, fun to play, mysterious. The mystery is engaging.
If this game was further developed and working properly would you play the game for
your own interest?
I don’t really play games on my phone, so personally, I wouldn’t, but it does seem fun for people for 
people who do play those games.
If this game would enhance your ability to learn in the future would you play it or
recommend it for others?
I wouldn’t play it myself, but I would recommend it to others. (same as the previous question)
On what device would you like to play this game the most? Pc, phone, console?
Console. I don’t really use my phone for games, my phone is for more personal business.

Participant 6

Observations
The participant sometimes needs a bit of guidance on the rules of the game. This participant first had the 
strategy to just try one card at a time and keep changing it until they had the correct one but realized 
choosing multiple had a better result so they switched to that.  They had some thought about why they 
chose a card but it wasn’t very elaborate. They also didn’t understand the purpose of the reset token.

Questionnaire
-What are your first impressions?
It was my kind of gameplay but I had the impression that I only can playing one direction there was 
no way to play it wrong or to do wrong, so you played on until you get the right card.
I like the style of the game but maybe interactive would for me be more pleasant. During the game, 
I saw the progress of the game first I didn’t saw actually where the game was but then I saw that I 
took a route throughout the game and of the pictures I saw.
-How would you describe the user experience when playing the game?
I feel a little bit played instead of that I was playing the game I had the impression that I had to 
choose the card the game wants me to choose.
-Are there things that bother you?
No, but I don’t understand the reset button.
-Are you actively thinking about what choices you are going to make?
I one part of the game I was getting the game and from there on I was using the pictures to steer 
myself in a direction. That was the card to go to the marketplace to get the key.
-Did the reset, so that you have to make your choice again affect your strategy?
No then I just chose another card.
-Do you feel engaged and is the storyline consistent enough for you?
Yes, but you have to have some kind of imagination to put yourself within the game. People who don’t 
have that kind of imagination feel played because instead of being in the game.
-If this game was further developed and working properly would you play the game for your own inter-
est?



37

Yes, it’s just like another game I played. But the choices must be broader, wider. You must take dif-
ferent parts and the wrong paths shouldn’t be explained as wrong in the turn after
-Do you think this game would enhance your ability to learn
Fist I too one choice and during the game I learned that to take an approach of multiple choice had a 
better result.
-Do you think this will also affect you in real life?
Private life or work?
-Work
It does and not only through this game but we also have a teambuilding experience now that involves 
the same principle. Looking at more choices and not just one approach
- Would you play it or recommend it for others?
Yes, but it must be widened up it must be more choices more gameplay.
-On what device would you like to play this game the most? Pc, phone, console?
A touchscreen, a tablet because I am older I need a bigger screen.

Participant 7

Observations
This participant was from the beginning very involved in the story and based their choic-
es on the storyline they did sometimes need a bit of guidance on the rules of the game. When 
they got reset they really considered why and what other cards they then wanted to se-
lect with the new information they got. They were a bit disappointed when the game ended.

Questionnaire
-What are your first impressions?
I think the story is exciting  I liked that I could choose my own side to what direction the story 
went so that there were multiple options. It wasn’t completely clear when I had to pick my cards. 
The pictures are printed a bit too dark but that is just the printer. But yes I like the pictures It 
really speaks to me The pictures are clear and can be recognized.
-How would you describe the user experience when playing the game?
I feel as if I am an explorer I feel like I can take matters into my own hands, I like that. I would 
have liked it if it continued longer. I was pretty quickly already at the end maybe if I had picked 
other cards it would have taken long before I came to the end. Maybe I will discover that if I play 
it again. I like that I really felt like an explorer.
-Are there things that bother you?
I was just a bit sad that it ended so fast. And that the explanation that its a dome and that it’s 
fake was too fast.
-Are you actively thinking about what choices you are going to make?
Yes. I really considered what could be of use or where I already went. Yes, I really looked at which 
options I wanted to play.
-Did the reset affect your behavior of choosing?
That had less influence. Maybe it should have been clearer, I forgot that that had even happened. 
That didn’t really stick to me.
-Do you feel engaged and is the storyline consistent enough for you?
Yes I really think so, especially in the beginning at the end you are like where are the bodies and 
where was my handwriting. Those things from the beginning didn’t come back. But it was definitely 
exciting and interesting enough to continue.
-If you were to play this game again would you have learned from your former strategy?
Yes I think that this time I made the right decisions too fast so when I would play again I would 
choose different cards so I would get new game elements.
-If this game was further developed and working properly would you play the game for your own interest?
Yes, I really like it definitely if it has more options and is wider. But I think 
it is a fun game. Something happened, you can make your own choices to what infor-
mation you get and from there you continue and every time can be different and I like that.
- And the way it is played so that you make choices and have to do it again and then con-
tinue  did that have an impact on your own life on how you approach problems.
Yes, that could possibly be true. Of course, I don’t see dead bodies every day but when I would be 
in the same situation multiple times you could decide to do it another way. Try it a different way.
-Would you play it or recommend it for others?
Yes I think it is fun, creative, and new enough to recommend it to others.
-On what device would you like to play this game the most? Pc, phone, console?
On the phone. That is the easiest way to quickly do something. I normally don’t have the pc on, also because I don’t need 
it for my work if I had to use my computer all day for my work then it could also be on there but that’s not for me.
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Participant 8

Observations
The participant is actively learning how to play the game, by doing. The participant is actively engag-
ing in the storyline, trying to figure out what is happening. By asking questions and trying out dif-
ferent cards, the participant is learning what choices are strategic for the progress of the story. To 
clarify what moves are good the participant is reflecting on the choices she made in previous decisions.

Questions:
-What are your first impressions?
The game itself is clear, however, the storyline is still lacking. I don’t know why I can’t go to 
the police station for example. I would recommend adding more background information when a card is 
positive or negative.
-How would you describe the user experience when playing the game?
Playful and strategic, I have to think about the next move by reflecting on previous moves.
-Are there things that bother you?
Sometimes I don’t understand the plot of the story. I think that this element is still missing.
-Are you actively thinking about what choices you are going to make?
Yes, for example in the last choice. I choose to look outside, because either shutting down the power 
supply or talking to other people seems useless to me.
-Do you feel engaged and is the storyline consistent enough for you?
As I mentioned earlier, the storyline is lacking and I think when more background information about 
the story is presented, I can better reflect on my decisions.
-If this game was further developed and working properly would you play the game for your own inter-
est?
If the game was short and simple to understand than yes, I would probably try and play through it. 
This depends however how immersive the storyline is.
-Is this game would enhance your ability to learn in the future would you play it or recommend it for 
others?
I don’t know what how it would help me learn in the future, but if it’s proven that it does improve 
my learning abilities than yes I would play it and recommend it for others.
-On what device would you like to play this game the most? Pc, phone, console?
I think on a big screen so I would go for my laptop.

Participant 9

Observations:
The participant has a hard time understanding why certain options are a no-go, however, the par-
ticipant quickly learns that most of the time, talking to other people will cause a reset. This 
is a great example of how the participant is thinking about the choices he is making. The par-
ticipant is thinking about different scenarios and how these may influence the story progression.
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Questions:
-What are your first impressions?
I would say the game does not feel finished yet and still needs some refining. Certain dead-ends or 
resets are unclear for me. And the fact that if I make a wrong move it doesn’t change the game, it 
just gives me another shot at it.
-How would you describe the user experience when playing the game?
It feels like a strategic game that can be played by anyone. I don’t hope the other participants will 
just go through the option and try combinations until they found the correct one. The user experience 
is lacking in my view.
-Are there things that bother you?
The fact that a lot of, what would seem like valuable info, is not given or explained.
-Are you actively thinking about what choices you are going to make?
I am, however, the game doesn’t punish you for choosing a wrong answer. Which makes it feel like I 
can choose anything and in the end still get the right result.
-Do you feel engaged and is the storyline consistent enough for you?
Yes I do feel engaged, but the storyline in my opinion still has to many empty holes that need to be 
filled up.
-If this game was further developed and working properly would you play the game for your own inter-
est?
Probably would yes, it’s a fun and new experience for me.
-If this game would enhance your ability to learn in the future would you play it or recommend it for 
others?
Definitely, if I improve myself by playing a game like this I would love to play it. And recommend it 
to others.
-On what device would you like to play this game the most? Pc, phone, console?
I don’t know, maybe my phone for ease of use. But a bigger screen could be more helpful, so a pc or 
laptop would suffice as well. 



 ‘Think like a detective’


