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Abstract

Forming attachments to other creatures and things is not a phenomenon that is contingent on
the entity existing in the real world. It’s a common thing in video games that the player grows
attached to certain characters in some way, and it can sometimes even be a driving factor for a
game’s gameplay. However, the process of creating an entity that the player may form an
attachment to, especially for such games where this is a vital aspect, is not defined. By taking
the popular virtual pet game Tamagotchi as an example and looking into various character
design theories, we developed our own virtual pet game and reviewed our design process in
an attempt to establish a baseline model.

Key words: Computer games, virtual pet, emotional attachment, 2D animation, 3D
animation, character development
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1 Introduction
Humans can form emotional attachments to various things. Things such as fictional characters
they see on the TV, in movies, books, video games – inanimate objects even. We are
particularly interested in how people form emotional attachments to digital pets. Questions
like these have fascinated us for a while now, which inspired the hypothesis of this research.

To try and to get a deeper understanding of how these emotional connections are formed, we
explore the phenomenon through the lens of creating a video game ourselves and researching
what makes a digital character appealing. In order to keep the research in scope, we used an
existing video game, the Tamagotchi, as our reference. The primary goal is to develop a game
where the player takes care of a digital pet, in order to determine whether or not attachment
can occur in a limited scope. In this paper, we documented the process of developing a
connection with the character on screen. Specifically, our core research aim is to achieve the
following: Creating a potential model for the process of designing a character that the player
may form an attachment to.

This model will work as a framework for future research and development into understanding
the ways that people attach themselves emotionally to things. Ideally, the learnings of this
study will aid both researchers in opening new topics to explore - as well as developers in
their quest to create meaningful game mechanics.

As much extant research as there is on the topic of attachment to entities in games; detailing
the benefits, drawbacks, or other implications, we have failed to find formal models detailing
the approach to implementing attachment in games that could help guide developers seeking
to create games where this is an integral part, such as games involving virtual pets.

By using existing research and theories, we will attempt to formulate a potential formal
approach to the creation of such games.

As mentioned, the research question we aim to answer through this study is:

Can we create a potential model for the process of creating a character that the player
may form an attachment to?

In order to answer the research question we took a research through design method. We first
performed a literature study to pick up theories, then we made a virtual pet character in our
own game based on that. Through the iteration and development of the game, we formed the
model stated in the research question. This model will then enable us, and others, to use as a
reference in future game development.
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2 Background
In order to fully understand the realm of video games, attachment, and pets, we must research
a variety of theories from a wide range of industries. These include Game Design Theory,
Character Design Theory, Animation Theory - as well as understanding the human experience
and behavior in the form of Parasocial Interaction. Through these lenses we are able to build a
robust enough model to match the scope of our research.

We also take a look at an example game, Tamagotchi, to further understand from a real world
example how people can attach themselves to a virtual character.

2.1 Parasocial Interaction
Feelings of various types of connection or relation to media characters form the basis for a
type of relationship known as a parasocial relationship, a term coined by Donald Horton and
Richard Wohl in 1956. Parasocial interactions can be experienced when the viewer perceives
a social interaction with a media persona while for example watching them on television.
During such an encounter, the viewer may exhibit participatory behavior such as following
instructions on the spot or yelling at the character in an attempt to warn them of something.
Repeated encounters may elicit parasocial relationships if the viewer begins to develop
illusions of intimacy, friendship, or identification with these characters as if they were
engaged in a reciprocal relationship (Horton & Wohl 1956, Rain 2021). This concept extends
to but is also challenged by the video game medium as games by nature allow players to
interact with the game world, and may therefore provide means for reciprocity if the context
of the game allows for such interactions (Bowman et al. 2012).

Different games also offer different perspectives from which the player experiences the game.
In the case where no distinctions are made between the player and their in-game avatar, such
interactions are not possible - as the avatar doesn’t meet the requirements for a persona, and
instead serves as an extension of the player (Kavli 2012). Other games do make this
distinction and instead place the player in a character’s shoes, whether it is a predefined
character or a character that the player was allowed to create as an expression of self. Here the
player may form an attachment to the character they control through identification with the
character. A melding of minds occurs as the player goes through the same experiences as their
character. This is especially relevant in role playing games (RPGs) due to the heavy focus on
character development and character driven narratives in the genre, where the player may
have greater control over the fate of their character and therefore also experience a sense of
responsibility for their actions (Bowman et al. 2012, Rain 2021).

This type of character attachment has been found to positively correlate with player’s
enjoyment of the game and time spent playing, albeit more so for players having specific
motivations to play the game, such as seeking fantasy, diversion, and social interaction.

2.2 Character Design Theory
As we are implementing the game aspect of our research, we must look into what makes
players, and people in general attached and/or interested in digital characters. In many cases,
digital characters are a creation of our imagination, and as a result, do not necessarily look or
behave in a way that one would expect. In our case, as we are developing a digital pet game,
we must look into other digital animal-like characters to gain an understanding of what makes
them appealing.
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Pikachu, as an example, is well known around the world. (See Figure 1.) The character design
draws inspiration from squirrels (and “daifuku”, a type of Japanese sweet) (Bulbapedia). Yet,
people rarely expect the character to act like a squirrel. Pikachu has its own way of behaving,
and its own wants and needs. Another important thing to note is that character designs don’t
have to be static. They evolve over time.

Pikachu in 1996
Pokemon Red & Blue

Pikachu in 2018
Pokemon: Let’s Go

Figure 1. Iterations of the Pikachu character design.

Tillman (2019) discusses the interpretation of different shapes and silhouettes. It is important
to keep in mind when developing a character how round and sharp shapes differ in their
interpretation and meaning in a character. As a general rule, the importance of the classic
saying - form follows function - is an important element of character design to keep audiences
engaged (Tillman 2019). Additionally when creating a character, Tillman further discusses in
chapter 6 of Creative character design the benefits of using references from real life.

In chapter 7, Tillman talks about aesthetic design and how to reach your audience through the
appearance of the character. As appeal can be subjective, it’s first and foremost important to
think about who your target audience is. People are interested in, and connect to different
things depending on who they are and where they are in their life. This leaves you with two
important questions, “What is the age group you are aiming for with your character design?”,
and “what genre is your character going to be in?”.

Another consideration is color (Tillman 2019). People associate colors with different feelings,
and are drawn to whatever color speaks to them the most. The color green, for example, is the
color of nature, which we therefore tend to also associate with growth, harmony, sickness etc.
Or red, the color of blood, and subsequently action, danger, passion, and love. Tillman
describes that color helps define a character through the feelings that it evokes or is associated
with, and can help us understand the character.

2.3 Animation Theory
A crucial component of showing any character behave or move on screen is the way they are
animated. Be it a realistic 3D character, or an abstract drawing in 2D, there are some
fundamental ways to bring life to a character. McCloud (1998) discusses in his writing how,
when stripping down an image’s (or drawing’s) details to its essential meaning, a meaning can
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be amplified. An example of this can be seen in Figure 2. It allows the creator to help the
audience focus on the thing that the creator wants to emphasize, be it a moment or detail.

Amplification through simplification
Figure 2. Example of amplification through simplification (McCloud, 1998)

In Chapter 13 of The illusion of life: Disney animation, Thomas & Johnston (1995) discuss
the challenges of drawing and animating animals. For example, real animals behave or act in a
way that doesn’t allow the regular viewer to easily understand its emotional state or its wants
and needs. A way to alleviate this issue in animation is to aim for a caricature of the animal,
thus allowing for the essence of the animal to be captured. This would then allow for more
possibilities of acting.

On the other hand, Thomas & Johnston (1995) discuss the 12 Principles of Animation. By
following the principles, a creator is able to create actions and behavior that is appealing to an
audience.

While each principle in of itself can be described by chapters of text, our study will focus on a
handful of them. Anticipation: each major move should be preceded by a specific action that
drives the viewer to expect the next move. Pose to pose: The animation is based on specific
keyframes that resemble certain poses. The animations and motions between each keyframe
are then based on moving towards the next keyframe. Secondary action: an action to
emphasize the main movement of an animation. Exaggeration: in order to properly convey
realism in animation, actions that are exaggerated will help the viewer in understanding the
character’s state. Essentially, using the character as a caricature, as McCloud (1998) also
discusses.
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2.4 The Tamagotchi Effect

Tamagotchi (Bandai, 1996)
Image Source: Wikipedia

Figure 3. Tamagotchi

In order to gain a better understanding of attachment to digital characters, we must also look
at real life examples that have managed to do just that. Tamagotchis were handheld virtual
pets that took the world by storm in the late 1990s, shaping a lot of people’s views on
technology at the time. Researchers had been noticing since the 1980s that people were in an
abstract sense attributing some level of intelligence to their personal computers. For instance,
when experiencing amazement that a programmed opponent could beat them in a game.
Among children the question of whether or not the tamagotchi was alive cropped up. Children
realized that they were not really alive in the same way as a real life pet, but they couldn’t
consider them not alive either. Tamagotchis were designed to simulate a living pet, not only
through the inclusion of tedious and messy everyday activities such as eating, defecating, and
exercising, but also through their ability to die (Dormehl 2019).

Many children’s first experience with death was the death of their tamagotchi, which could
leave them mourning for an extended period of time (Dormehl 2019). However, this feeling
was not only limited to children, because while the tamagotchi could die of old age, it could
also -as would often be the case- die from a range of other causes primarily attributed to
improper care by the user. The tamagotchi was helpless without the user, requiring attention
every couple of hours under threat of death. This sense of responsibility that it placed upon
the user provoked strong emotional responses to the state of the tamagotchi, making the user
form an attachment to it (Andersen 2021, Warnke 2015).

2.5 Game Design Theory
What concerns the game design aspect of our research is based on and analyzed through the
MDA Framework. The framework, presented by Hunicke, LeBlanc, and Zubek (2004), is as
they put it a formal approach to game design. Each aspect of a game is categorized into
separate layers: mechanics, dynamics, and aesthetics. The layers are stacked on top of each
other where each layer gives rise to the next. With mechanics being the fundamental cogs of a
game, encompassing what you can do in it and how things work, the runtime interplay
between these mechanics are then the dynamics. This is where the gameplay is formed.
Finally, what feelings the gameplay evokes and how the game itself feels is the aesthetic level.
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Not to be confused with literal aesthetics concerning the beauty of visuals and audio, even if
they are related. The aesthetics in this sense concern themselves with the experience.

2.6 Research Through Design

Throughout the study, we follow a 5 step Research Through Design -process described and
recommended by Zimmerman et al. (2014) to iterate development and to analyze progress.
The first step of the process consists of selecting a research problem, which can also be a
design opportunity. In the second step, the researchers should determine which Research
Through Design practice to follow, such as Lab, Field or Showroom. To summarize the three
practices, in the Lab practice, the researcher blends together analytic and experimental
methods in an isolated environment. Field, on the other hand, is conducted together with
potential users. Showroom is a more speculative version of Field, where the researchers
attempt to provoke responses from users, and measure those responses. Once the researchers
have determined the proper practice that would fit their research needs, the team can start to
design activities. The fourth step is to reflect and disseminate the learned information. Finally,
the fifth step is to repeat the process over again.
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3 Method

3.1 Overview
This study is conducted following the research through design (RtD) -practice. We do this by
developing a game and documenting the development process. Any and all steps we took or
changes we made while developing the game are motivated based on current research as well
as new theoretical findings we encountered during the research and development process.

In our case, the Research Through Design practice most suitable for the type of research we
are conducting is the Lab (mentioned in section 2.6), as we are blending together analytic and
experimental methods in an isolated environment - meaning that the development of the game
is done by ourselves.

3.2 Development
The intention is to develop a pet care-taking game in which the player can do specific
activities together with a pet character. Based on the research on Parasocial Interactions by
Horton and Wohl in 1956 and the learnings from the reference game of Tamagotchi, the goal
of these activities is to facilitate the formation of an emotional attachment from the player
towards the digital pet. In regards to the actual look, design and behavior of the pet -character,
learnings of character designs (Tillman 2019) and animation (Thomas & Johnston 1995) are
utilized throughout our research. Specifically, as discussed by Tillman, designs with big heads
appeal to the age group between 5-8, and designs with more realistic colors and somewhat
more believable body proportions appeal to ages 9-13. The look of the pet is intentionally
designed in a way to appeal to both age groups, between 5 - 13 years of age. The animations
of the pet were designed keeping in mind the Principles of Animation (Thomas & Johnston
1995). The pet reliance on the player was designed based on the learnings from Tamagotchis.
Ultimately, the allowed actions and rules of the game are tied together using the game design
framework of MDA (Hunicke et al. 2004).

During the development, the following tools were used: Unity to design the game world (3D
game engine, version 2020.3.2f1) and Photoshop to design the pet character (image editing
software, version 22.5.1 Release). The game was playtested by the development team.
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4 Design Process
This chapter describes the design of a virtual pet and the development of the game in which
the pet appears. Throughout the process of designing the game, we documented the iteration
and built on this to develop a generic model which is described in the next chapter.

4.1 The Game

The pet in the environment
Figure 4. The game scene

As mentioned, the original inspiration for our game came from the Tamagotchis. They were a
global phenomenon and arguably the greatest example of people forming attachments to
virtual entities. That was their entire selling point and all that the game was about. So the
question for us was of course how did they achieve this? How does one make a virtual entity
have such an impact on or be so important to users? Now, there is the argument that the fact
that the tamagotchi was a handheld device played a significant part in that. It wasn’t just
another game on your computer or even another handheld console. The egg-shaped device
only housed the tamagotchi. It was the pet's home, and you would take it with you wherever
you went. This made the pet feel present in the real world and therefore feel more like a real
pet, which helped in making the users care more.

But while it did help, the ability to care for something is not contingent on it being a real
thing. And for the purpose of our research we were only interested in the virtual aspect of how
to create an entity that users could form an attachment to. We did, however, take a page out of
the Tamagotchi book. One of our first decisions was to switch to a 3D environment shown in
Figure 4. This way we would instead give the pet a world into which we could then bring the
user. A kind of reversed version of what the Tamagotchi did in terms of putting both parties
into the same world. So the user is given the ability to navigate this world from a first person
perspective with no representation of any kind of avatar. This is to emphasize that the user is
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there and isn’t simply controlling their avatar, as that would also have opened the door to the
possibility of connecting with the avatar, which was not our focus.

4.2 The Pet
After researching different options and elements of what would make a virtual pet appealing,
we came to the conclusion that the pet should not resemble an existing animal, but rather
possess features of different animals. If the pet would resemble an existing animal, players
would have expectations for how the pet would (and should) behave. They would see it as
another one of “those”, whatever those could be, and not something new and unknown. We
wanted the players to be interested in interacting with and learning about the behavior of the
pet. The end result can be seen in Figure 5.0.

Because of the way we had set up the pet visually, we had plenty of options to choose from
when deciding what kind of animal we wanted to use as a reference for its behavior and how
the player would interact with it. For simplicity’s sake in this study, the one we ended up
going for was a dog. Dogs are the most common house pet in the world, and therefore
arguably the most easily understood animal. They are social in nature and actively engage
with objects, animals, and people around them. We figured that working with dogs would
make it easier for us to understand and recreate the behavior of the animal, as opposed to
working with a rarer or less understood animal.

Pet sprite - Version 1
Art Credit: Petrea Sigmunsdottír

Pet Sprite - Version 2
Art Credit: Petrea Sigmunsdottír

Figure 5. Pet Sprites

As seen from the development diary (Appendix) and Figure 6, the pet sprite went through two
iterations of development. As discussed by Tillman (2019), designs with big heads appeal to
the age group between 5-8, and designs with more realistic colors and somewhat more
believable proportions appeal to ages 9-13. The look of the pet is intentionally designed in a
more cartoony way to appeal to both age groups, between 5 - 13 years of age. The 1st iteration
of the pet sprites (Version 1) was quite close to what we were intending, as it clearly
resembles an animal, but none that exists in the real world. It is a combination of different
features from goats and Pokémon. We wanted to overemphasize the facial features, as humans
tend to focus on the eyes and the face much more than the rest of the body.
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The second, and final iteration of the pet sprite had a much more “natural” tone in colors, to
allow the pet to be more in tune with “real world” animals. The eyes were a contentious topic,
as mentioned we wanted to overemphasize them in order for the player to have an easier time
following the pet’s behavior. This would also be in accordance with the concept of
amplification through simplification, as discussed by McCloud (1998). We felt that the eyes
should be more realistic compared to the red-ish tone in Version 1.

In terms of animations, as described in the development diary (Appendix) we focused mainly
on a couple of the key animation principles outlined by Thomas & Johnston (1995). The
principles being squash and stretch, anticipation, pose-to-pose, secondary animation and
exaggeration. When planning the behavior and movement of the pet, we wanted the motions
to be mostly realistic, and took reference, again, from real life animals - such as goats and
dogs. However, the motions should be following the principles in order to feel believable.

4.3 Gameplay

4.3.1 Pet Interactions
The interactions between the pet and the player are the main focus of the game. According to
the MDA-framework (Hunicke et al. 2004), these are the dynamics which give rise to the
aesthetics of attachment. This is where the relationship is formed. As such, after spending
some time looking at dogs and how they behave, we decided on a number of ways that the
player would be able to interact with the pet, some of them morally ambiguous as well as
potentially affecting the pets behavior towards the player.

The first and arguably most obvious and important mechanic that we implemented for the pet
was hunger and the need to eat. This is of course a universal thing for living beings, but an
even more important mechanic when it comes to pets because it sets the stage for many more
mechanics that are an integral part in the relationship between a pet and its owner. For
instance, the control of food allows for the implementation of mechanics like positive
reinforcement training. Also simply being the pet's source of food already places the
responsibility of being a provider and caretaker on the player, which is an important step in
forming an attachment. So we created throwable apples for the player.

The second most important interaction we found is the ability to play with your pet, in terms
of having fun with it as well as creating opportunities to train it. Now, since we had created a
throwing mechanic for the apples, and after again going back and looking at dogs, the logical
progression for us was to add throwable balls. We then gave the pet the ability to chase the
ball, kick it, grab it, run around with it, and if trained return it to the player.

Further along into our research we also stumbled upon whistles, which we also added as we
thought that it would be a good idea in terms of expanding the possibilities around pet
training. Use of the whistle would result in different responses depending on its current
activity and the level of training the pet has received. This would add an additional layer of
interaction with the pet, and allow for more experiences and potentially more ways to connect
with it.

Additionally, we implemented a skill system, where the player can help train the pet’s skills
with different actions. The skills are intelligence, stamina, and strength. These are tied
together with the events, which are discussed in section 5.3.3 Events. Finally, the pet has
visual indicators for itself, in the form of happiness and hunger meters, to help communicate
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its wants and needs to the player in a more nuanced way, when the animations are not able to
convey the state of the pet properly.

Finally, we of course had to include the undisputedly most important mechanic of all, the
ability to pet the pet. This is something that tends to be people’s first instinct when seeing a
pet in real life.

4.3.2 The Shop
After implementing the apple and ball we extended our real-life-referencing approach to them
as well, and asked ourselves “where do they come from?”. We realized that the existence of
currency would strengthen the sense of responsibility that comes from being a caretaker and
provider. Thus the shop was born, where you would be able to purchase food and toys for the
pet.

4.3.3 The Events
When considering methods and ways in which currency could be acquired, we didn’t like the
idea of the player going off and doing something on their own, like the case would be in real
life where the owner would go to work every day. Now, doing so wouldn’t necessarily have
compromised the focus of the game, which was to be the pet and your relationship with it,
because if the player was to be away from the pet for a period of time in order to make money
they might perform their tasks with haste and worry about the pets wellbeing. Something that
might have been beneficial in terms of strengthening the attachment.

Our approach however was for the player to make money together with the pet in the form of
participating in events. These events would test the pets stats and training, which we had
already set up through previous mechanics. This way we would expand on the gameplay
around training and make it more meaningful. Here we also took the liberty of creating events
of varying moral inclinations in an attempt to create a broader range of emotional
engagement. As the tamagotchi proved, strong emotional responses are good for attachment.

The Race
The first event we created was the race. A neutral activity in terms of morality. The pet would
compete with other creatures, testing its stamina and ability to focus. These events would be
available with regular intervals and offer a varying but moderate amount of money based on
the pets performance.

The Pit Fight
The second event would be a pit fight. Morally speaking, not so good. In these events the pet
would have a high risk of sustaining injuries, and the training required to perform well in
them would require the player to somehow mistreat the pet and have a poor relationship with
it in an attempt to raise its aggression levels. Essentially this would mean the pet having
relatively high stats but a low happiness value.

Up until this point we were still unsure of whether or not we wanted the pet to have the ability
to die even though it was one of the driving forces in the formation of an attachment for the
Tamagotchis. In the current state of the game, the pet’s health and ability to perform tasks
would simply deteriorate. It was a rather arbitrary design decision on our end with the aim of
not forcing players to have to start from scratch if the worst comes to pass. But with the
inclusion of the pit fight event it was now looking like a necessary mechanic to amplify the
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range of emotional engagement that we were attempting to introduce. This led us to include
death as a possible outcome of the pit fight, as well as divide the fight into rounds, between
which the player would have the ability to withdraw from the fight for a penalty if they felt
that the pet was in danger. Outside of the fights the pet would now also be able to die of
starvation.

The trade-off for the pit fights was that they would be available very often, making them a
reliable last resort during economic turmoil. Although as it is an illegal underground activity
the payout would be on the lower side.

The Skill Contest
On the other end of the moral spectrum we created a skill contest, analogous to an obedience
championship for dogs in real life. Here you could watch the fruits of your training come to
bear. Your pet would be placed side by side with other AI pets and be given commands by an
instructor. The pets are ranked by the number of commands they successfully obey. This
would be a prestigious event taking place rarely but offering substantial rewards, which is also
necessary because of the amount of apples and balls that you might have to purchase
throughout the training process.

4.4 The Environment
The intent behind the environment was to simulate a lush forest, where the pet would live and
interact with the player. This would emphasize the “wildness” of the pet, and further push our
intention of getting the player interested in interacting with and learning about the pet from
scratch. It would also enforce the feeling of meeting it for the first time, rather than it already
being domesticated to the avatar of the player, so that the relationship would feel unique and
personal for new players from the very beginning.

For the layout and colors theme, we took inspiration from Totoro (Figure 7). We wanted the
world to feel distant from a player’s regular life, and as a result the player would have less
distractions while interacting with the pet, since the player would be in the pet’s own
environment. Totoro is a great example of this.

My Neighbor Totoro
Studio Ghibli

My Neighbor Totoro
Studio Ghibli

Figure 6. Screenshots from 'My Neighbor Totoro' (1988). Studio Ghibli.

The 1st version of the pet environment (Figure 7) was a rough approximation of the original
vision. Mountains in the distance, and a closed off pocket of serenity in the middle of a thick
forest. The layout of the environment was somewhat lacking, as it did not feel like a “real”
place where the pet could live. In version 2 (Figure 7), we added diversity to the foliage, and a
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small pond, and a cave where the pet could live in. There are some man-made objects, such as
benches, a camp and some fences on the edges of the environment. These elements are there
to add a sense of progression for the player to feel like they are beginning to spend more time
in the pet’s environment.

Environment - Version 1 Environment - Version 2
Figure 7. Environment Versions

In addition to the natural and manmade objects in the environment, we figured we would still
somehow need to add some game-like elements to the environments. We tested around with
local humanoid type wildlife that the player could interact and talk with for purchasing items
and/or participating in events. However, we ended up with manmade stalls for the shop and
events to help distinguish them from the natural world around. (Figure 8)

Event & Shop Stands - Version 1 Event & Shop Stands - Version 2
Figure 8. Event and Shop stand versions
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5 Proposed Model

We had set out to:

“create a model for the process of designing a character that the player may form an
attachment to”.

By retracing our steps throughout the development process and reviewing what we did and
why, we established a model reflecting the process of how to add features to the game.
“Features” doesn’t only refer to attributes of the character in question, such as appearance and
behavior, but also other entities or gameplay aspects outside of the character that are related to
the character. Things that affect the character or things that the character might be interacting
with for example. Figure 9 is a representation of this model. The model itself consists of a few
key steps, but with a lot of emphasis on how it should be traversed. The gist of it is: select a
real life example as an analog, evaluate the analog to find out what makes it appealing, and
implement these features. This is done in iterative loops, with the choices in each step
depending on the choices in the previous steps.

5.1 The Model

Figure 9. A model for the process of designing a character that the player may form an
attachment to.

5.1.1 Establish a real life analog
We found that the most important aspect when attempting to find ways to strengthen a
potential attachment to an in-game entity is to have a real life analog to said entity. As games
tend to be more or less simulations or interpretations of our own world, whenever we would
run into issues regarding how something should work we would always go back and ask “how
would this thing work or behave in real life?”. This is also discussed by Tillman in chapter 6
of Creative character design, where he talks about the benefits of using references from real
life.

5.1.2 Evaluate the analog
After an analog has been selected, it needs to be evaluated. Research needs to be done to
figure out how people interact with it, what values they place in it, and how it makes them
feel. Do they form attachments to it? If so, what kind of attachments are they and how do
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these specific attachments come to be? This is where a developer decides whether or not the
analog fits into the game and is capable of achieving the desired purpose.

If a developer has already passed this stage and looped back to it after implementing certain
aspects of the analog into their game, it may be possible for them if desired to loop back and
establish an additional analog without scrapping previous work so long as the new analog is
related to the old one. For example in the case of pets, as is ours, this could mean backing up
and looking at pets in general, crossing over to a related animal, or going deeper and looking
at subspecies of an animal. Doing this may be necessary when the entity you are attempting to
create is far from anything that may exist in the real world and you can’t have it be based on
one specific analog. But the implemented behaviors of the different analogs can not conflict
with each other as that could make the entity nonsensical, and people can not connect to
things they cannot understand. The extent to which you can broaden your selection of analogs
will therefore depend on what you have previously implemented.

5.1.3 Establish in-game counterpart
Once an analog has been chosen and evaluated, and the developer believes that it is in fact
what they are looking for in their game, they may begin creating assets and mechanics that
will bring the relevant functions and behaviors of the analog into the game. These need to
reflect or represent the equivalent real life behaviors, but it is up to the developer to interpret
how to do this depending on their vision and the abstraction level of the game. The important
thing is that these representations do what they’re supposed to and work in unison in order to
achieve the desired dynamics and aesthetics, because that is where emotional responses and
attachment is situated.

At this point playtesting is necessary to confirm that they work as intended. If certain
representations are unclear, misinterpreted, or especially in the case of mechanics lead to
unexpected dynamics, they are sure to impact the aesthetics.

Each additional function or behavior that is added to an entity is done by looping back to
evaluate how they work in real life, but with the specific functionality and implementation of
the previously added features in mind.
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6 Discussion

6.1 Discussing The Model
Now, the basic process that we present in our model is by no means a groundbreaking
discovery. When creating games and everything in them, developers obviously draw
inspiration from real life. Even when creating some kind of entity that doesn’t exist in real
life, all the various aspects of this entity don’t just appear out of thin air. Everything is
inspired by something. Just as it is with human emotional attachment. If you want to facilitate
it, you would obviously need to take a look at humans to figure out how they get attached to
things and why. Our intention is simply to formalize this process.

Throughout our initial research we explored various theories and topics regarding character
design, game design, and people’s ability to grow emotional attachments to virtual entities.
And we found that there can’t be a be-all do-all framework or solution for creating a character
that will be universally appealing. What’s appealing can be very subjective. When creating
digital characters it is important to consider multiple angles, such as the target age
demographic, the shapes and colors of the character, and the way it moves. But what we could
do was to attempt to establish a general framework that could be applied universally
regardless of the specific entity and target audience in question. The framework would then
adapt to and support that specific work.

We were however aware that we would have to tread carefully when formulating this model,
since we were going to attempt to do so through the development of only one very specific
kind of game and entity. And we did consider focusing on establishing a model that would
specifically focus on the creation of virtual pets because of this. If not that, we would at the
very least stick to characters. Entities that would qualify as personae. But the more we thought
about it the more we realized that there would practically be no difference in the general
process regardless of what kind of entity it is. Humans put sentimental value into inanimate
objects as well. Be it family heirlooms, a precious gift from a loved one, or some kind of
legendary artifact. All we would need to do to allow for an emotional attachment to such an
entity is to recreate the conditions under which it is formed in real life. Not unlike the process
with characters or pets. So while we started off with the intention of establishing a model for
the process of creating a character that a player may form an attachment to, we ended up
attempting to establish a model that we believe could apply to any entity. Provided analogous
entities exist in real life with documented cases of humans forming emotional attachments to
them.

For pets specifically, we found that a key component in increasing a player's attachment
towards a pet is the dependence the pet has on the player, as was the case with the
Tamagotchis. This discovery ended up serving as the backbone for most of the gameplay
related decisions that we made. It is also part of the reason we gave evaluation its own node in
the model. Normally, each analog would of course first be evaluated by a developer to see if it
would even fit their specific needs in their game before being selected. So evaluation would
just be part of the selection process. But the evaluation stage can prove useful later. The aspect
of dependence such as in the case of the pet could perhaps not be the first or most obvious
thing that would come to mind when evaluating it. When asking “why do people like pets?”,
the first thing that might come to mind is “because they are cute”. But that would only refer to
the pet’s appearance and basic behavior, which only leads to mechanics. Concepts like
dependence on the other hand, which we found to be vital when working with pets, stem from
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the interplay between the player and the entity. From the dynamics. And these could take a
few iterations to discover. Either through research or playtesting.

The other reason we separated the evaluation node from the selection node is because of how
iterative game development is. If you are creating mechanics in your game in an attempt to
implement a larger aspect of an analog such as those that involve interplay with the player or
other entities, that process is going to consist of many smaller elements. Each of which will
have to be implemented individually. And the specific way each of these were implemented
will affect the whole. That is to say the intended dynamics, and eventual output aesthetics.
Again taking dependence as an example, we came to the conclusion that death was an
important factor in that regard. For the pet to be able to die it needs to have some sort of
representation of health. Then there needs to be reasons why the health could decline.
Likewise there would need to be ways in which a decline in health could be prevented. The
way these are implemented would affect the dynamics, and the level to which the player feels
like a caretaker. Say if a decline in health and eventual death were to only be caused by age.
Then it may not be possible to implement a way to prevent it. And if the player has no way to
prevent it or even postpone it, they wouldn’t be given the opportunity to feel like a caretaker.
Essentially, every time you intend to implement a new mechanic that is supposed to serve as
an element for a certain dynamic, your ability to implement this mechanic, or the ways in
which it could be implemented, may be affected by the manner in which the previous ones
were implemented. The same would hold true for the case of implementing multiple
dynamics. Some may conflict with others and impact the aesthetics. This creates a loop
between implementation and evaluation, where you would no longer only evaluate the analog,
but also your own work.

The other loop between the evaluation and selection of an analog is first and foremost simply
part of the selection process where you decide whether or not the analog is the right one for
the job. If you’re looking to create something friendly and fluffy that the kids will love, using
a scary crocodile as a reference for its looks or behavior will probably not serve that purpose.
The other reason for this loop is the case where you’re creating an entity that doesn’t exist in
real life or anywhere else for that matter. Maybe its looks or behavior need to be somewhat
different, and you want to draw inspiration from multiple references. But you still want to
facilitate the possibility of an emotional attachment to this entity. The difficulty in this case is
the fact that this new entity would essentially be based on a hypothetical analog. An analog
that there is no existing evidence that humans can or do get attached to. You can acquire
evidence through playtesting, but the development process would just be wild guessing. So
just as it is with the implementation-evaluation loop, the decisions regarding which analogs
and which features of these analogs can be mixed will depend on the intended kind of
emotional attachment and previous implementations of features. It is important that there are
no conflicts.

6.2 Limitations
Before we continue on, it is worthwhile to discuss some limitations and omissions to the
study. It is important to note, that this research is by no means intended to be conclusive in its
results - more of a series of topics for future research. Additionally, due to the large scope of
the research and included game development - and resulting limited time, the amount of
playtesting is lacking - and verifying our hypotheses remains somewhat elusive. Therefore our
results section mainly focuses on our own accounts of the creative process. In essence it is
speculative - rather than based on hard data. Additionally, the study would benefit from
industry insights, in the form of expert interviews.
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7 Conclusion
The research question we aimed to answer through this study is:

Can we create a potential model for the process of designing a character that the
player may form an attachment to?

Throughout the study, and development of the game, our aim was to find ways for the player
to form an attachment towards an on screen character, and to model the process of how we
went about doing it. Through the Research through Design practice, we have proposed a
possible model to design pet characters.

We consider this study to be a first step towards the goal of establishing a formal approach to
creating emotional attachment to virtual entities. The model we propose in this study is broad
and general, as it is a product of the process of developing a single specific game. We can not
claim that certain details and specifics around our process would hold true in other cases. As
such, the model now needs to go through testing in an array of different development
environments, during which it would be modified, expanded, and improved. Environments
such as games of different genres, and/or dealing with other types of entities, as well as
environments outside of game development.

Aside from developing our own game and documenting the process, we could have strictly
researched existing pet games such as Nintendogs, Tamagotchi and the like - or the players of
said games. Moreover, the thesis would have been stronger with interviews from the industry
to get an understanding of concrete actions and challenges faced by developers in creating
existing game mechanics and features to enhance player attachment. Hopefully this thesis will
inspire readers to conduct further research in the topic of character attachment.

In terms of game design, coming up with and implementing features and interactions is a
constant difficulty in the life of a developer. Our model aims to ease this process by
formalizing the way developers approach designing new encounters in their games when
referencing the real world. We also believe that the existence of such a model could be
beneficial to a wide array of industries - not only in the field of game development.

Getting into the core of the human experience, why we care, and why we get attached to
things is not a small goal. Our study is an attempt to capture a fraction of this phenomenon.
The proposed model is fairly robust in the ground it covers, even if it might seem simple at a
glance. While we’ve only scratched the surface of this topic, we feel this provides an exciting
base for further research.

All in all, this thesis was not aimed to be a conclusive and in-depth look at game development
as a whole, but rather to explore what could be the key elements of creating player
attachment, and form a model base to create said elements. As a result, each topic discussed in
this thesis would be of interest for further research.

21 (34)



References

Andersen, S.S. (n.d.). The Tamagotchi Was Tiny, but Its Impact Was Huge. [online] Wired.
Available at: https://www.wired.com/story/tamagotchi-25-year-anniversary-impact/.

Bowman ND, Schultheiss D, Schumann C. (2012) “I'm Attached, and I'm a Good Guy/Gal!”:
How Character Attachment Influences Pro- and Anti-Social Motivations to Play Massively
Multiplayer Online Role-Playing Games.

bulbapedia.bulbagarden.net. (n.d.). Atsuko Nishida - Bulbapedia, the community-driven
Pokémon encyclopedia. [online] Available at:
https://bulbapedia.bulbagarden.net/wiki/Atsuko_Nishida [Accessed 24 May 2022].

Dormehl, L. (2019). The Tamagotchi Effect: How digital pets shaped the tech habits of a
generation. [online] Digital Trends. Available at:
https://www.digitaltrends.com/cool-tech/how-tamagotchi-shaped-tech/.

Horton, D.; Wohl, R. (1956). "Mass communication and para-social interaction: Observation
on intimacy at a distance". Psychiatry. 19 (3): 215–229.

Hunicke, R., Leblanc, M. and Zubek, R. (2004). MDA: A Formal Approach to Game Design
and Game Research. [online] Available at:
https://users.cs.northwestern.edu/~hunicke/MDA.pdf.

Kavli K. (2012) The player's parasocial interaction with digital entities.

Lewis ML, Weber R, Bowman ND. ‘‘They may be pixels, but they’re MY pixels’’:
Developing a metric of character attachment in role-playing video games. Cyberpsychology
and Behavior 2008; 11:515–518.

McCloud, S. and Manning, A.D., 1998. Understanding comics: The invisible art. IEEE
Transactions on Professional Communications, 41(1).

'My Neighbor Totoro' (1988). Studio Ghibli.

Rain, M. Raymond A. (2021). “Adult attachment and engagement with fictional characters”

Thomas, F., Johnston, O. and Thomas, F., 1995. The illusion of life: Disney animation. New
York: Hyperion.

Tillman, B., 2019. Creative character design. CRC Press.

www.vice.com. (n.d.). Why We Were Addicted to Our Tamagotchis. [online] Available at:
https://www.vice.com/en/article/dp574m/in-praise-of-tamagotchi-683.

Zimmerman, John, and Jodi Forlizzi. 2014. ”Research Through Design in HCI.” In Ways of
Knowing HCI, edited by Judith S. Olson and Wendy A. Kellogg, 167-189. Springer.

22 (34)

https://www.wired.com/story/tamagotchi-25-year-anniversary-impact/
https://www.digitaltrends.com/cool-tech/how-tamagotchi-shaped-tech/
https://www.digitaltrends.com/cool-tech/how-tamagotchi-shaped-tech/
https://users.cs.northwestern.edu/~hunicke/MDA.pdf
https://users.cs.northwestern.edu/~hunicke/MDA.pdf
https://www.vice.com/en/article/dp574m/in-praise-of-tamagotchi-683


Appendix

Development Diary

Goal and objective
Objective of the research is to find the most prominent game systems that would create and/or
strengthen the bond between a player and a digital pet and build a model for how to create
such games.

Week 6 - Building The Initial Prototype
For the layout and theme, we took inspiration from Totoro and Movie X. We wanted the world
to feel distant from a player’s regular life, and as a result the player would have less
distractions while interacting with the Pet, since the player would be in the Pet’s own
environment.

My Neighbor Totoro
Studio Ghibli

My Neighbor Totoro
Studio Ghibli

The initial environment design included a secluded area within a forest. To emphasize the
game elements, we added an Event and a Shop stall. Through these, the player could access
different competitions and purchase new items, respectively. In addition, there is a feeding
area for the Pet to use.
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Environment - Version 1 Event & Shop Stands - Version 1

Built a small environment where
the pet lives.

Added a store, where the player can
purchase food and toys for the pet.

Also included a feeding area.

Mechanics added: player can feed the pet, throw a ball (pet will fetch), and obviously pet the
pet.
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Week 7 - 9
Implementing events
During development, we discussed different ways to increase the attachment of the player
towards the Pet. We looked at real life and digital counterparts. The Race resembles the
concept of dog agility competitions. The Battle, on the other hand, is more resembling
Pokémon battles. The Skill Contest gives the player proper motivation to teach the Pet tricks.
To us, these events represent the quintessential activities humans have been accustomed to -
either through their real life counterparts or in the case of the Battle, through media.

Through the events, the player can have common goals together with the Pet.

Race
In the Race, the Pet competes with other creatures who can run the fastest. This is a contest of
speed.

Battle
In the Battle, the Pet battles against other creatures. This is a contest of strength.

Skill Contest
In the Skill Contest, the Pet competes against the creatures who can do the correct task
requested. This is a contest of intelligence.
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Other Development
Created inventory system, updated store.

Week 10
Worked mainly on other school courses and activities.

Week 11
Work on the thesis proposal.

Week 12
Work on the thesis proposal.
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Week 13
First iteration of the Pet sprite. Special thanks to Petrea Sigmunsdottír for the sprite.

After researching different options and elements of what would make a virtual pet appealing,
we came to the conclusion that the Pet should not resemble an existing animal, but rather
possess features of different animals. If the Pet would resemble an existing animal, players
would have expectations for how the Pet would (and should) behave. They would see it as
another one of “those”, whatever those could be, and not something new and unknown. We
wanted the players to be interested in interacting with and learning about the behavior of the
pet. The actual analog that we chose and referenced when designing its behavior however was
a dog.

The 1st iteration of the Pet sprites (Version 1) was quite close to what we were intending, as it
clearly resembles an animal, but none that exists in the real world. It is a combination of
different features from goats and Pokémon. We wanted to overemphasize the facial features,
as humans tend to focus on the eyes much more than the rest of the body.

Sprite V1

Comment:
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Feedback for the Pet sprite.

First NPC added (Mole). The mole allows the player and pet to transition between events and
competitions.

Redid the pet behavior script.

Week 14
Waiting for the next iteration of the pet sprite based on feedback.
Polishing up current features, adding UI, pet skill tree.

Week 15
Easter Week. Work on other other courses and assignments.

Week 16
Final Mole sprite sheet done! Special thanks to Florian Ritter for the sprite.
The mole works as a connection point between the pet’s world and environment and the
player.

Sprite V1
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Comment:
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Week 17

New Pet Sprite

Sprite V1 Sprite V2

Comment: A more wild design Comment: A more domesticated design

We received the second iteration of the Pet sprite from Petrea Sigmunsdottír. The intention
was to make the Pet seem more “natural” and “realistic” in its color scheme, but keep the
proportions of the Chibi -style. (3 heads size). This would allow for the pet to show
expressions through its face in a more appealing way.

The second iteration of the Pet sprite had a much more “natural” tone in colors, to allow the
Pet to be more in tune with “real world” animals. The eyes were a contentious topic, as
mentioned we wanted to overemphasize them in order for the player to have an easier time
following the Pet’s behavior. We felt that the eyes should be more realistic compared to the
red-ish tone in Version 1. We might have overcorrected a bit, frankly.
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After deciding on the finalized sprite, we began implementing basic animations. The most
important animations to start with were an idle, run and a “bored” animation to break the
looping of the idle animation. These were the most important, as they are the actions the
player would most often encounter during their time spent with the Pet. For the run animation,
we used an animated dog run cycle as a reference. The stretch and idle animations are from
our imaginations.

First versions of Pet Animations

Idle V1 Stretch V1 Run V1

Comment: Basic breathing
animation is in place, eyes
remain static

Comment: Long stretch Comment: A run animation,
based on a reference of a dog
run cycle

Reference:

Dog run cycle, by NightSkyMusic.
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Week 18

New Environment

Environment - Version 1 Environment - Version 2

The 1st version of the Pet environment was a rough approximation of the original vision.
Mountains in the distance, a closed off pocket of serenity in the middle of a thick forest. The
layout of the environment was somewhat lacking, as it did not feel like a “real” place where
the Pet could live. In version 2, we added more diversity to the foliage, and a small pond, and
a cave where the pet could live in. There are some man-made objects, such as benches, a
camp and some fences on the edges of the environment. These elements are there to add a
sense of progression for the player to feel like they are beginning to spend more time in the
Pet’s environment.

Event & Shop Stands - Version 1 Event & Shop Stands - Version 2

In addition to the natural and manmade objects in the environment, we figured we would still
somehow need to add some game-like elements to the environments. We tested around with
local humanoid type wildlife that the player could interact and talk with for purchasing items
and/or participating in events (more on events and the shop game mechanics in section 5.4
The Mechanics (Pet Interaction) ). However, we ended up with manmade stalls for the shop
and events to help distinguish them from the more natural world around.
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Week 19
New Pet Animations

Idle V1 Idle V2

Comment: Basic breathing animation is in place,
eyes remain static.

Comment: Eyes changed to dynamic to add
reality to the animation.

Stretch V1 Stretch V2

Comment: Long stretch Comment: Exaggerated long stretch with
secondary animations of the ears
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Run V1 Run V2

Comment: The run animation is one of the more
involved animations

Comment: Animating pose-to-pose, based on the
landing of the feet and highest point of run.

To each animation, we added more features and movement for them to feel realistic, if a bit
overemphasized to allow easier communication between player and the pet. We began
emphasizing the eyes and face more in the animations, so that it would be easier for the
players to know how the pet was feeling. In following the animation principles outlined by
Thomas & Johnston10, we focused on pose-to-pose, secondary animation and exaggeration.

In Idle v1, we had very little in terms of secondary animation. The pet’s body moves as it
breathes, but the eyes and ears remain relatively still. In Idle V2, we attempted to correct the
animation by emphasizing the secondary animations, such as subtle movement of the ears as
well as blinking of the eyes. With Stretch V1, we felt that while the stretch animation itself is
convincing, it needed exaggeration in order to give the viewer a chance to anticipate the next
move of the pet. In Run V1, we started by animating via the straight ahead -principle. The
end result turned out to be too inconsistent, so we decided to change the animation style to
pose-to-pose, to better focus on the main keyframes.

Link to Game - (https://takeaway.itch.io/pet)

34 (34)

https://takeaway.itch.io/pet

