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Abstract
Context Colors are an important aspect of video games, they have a key roll
when designing everything from characters to world objects.[4].
Therefore designers and developers need to know what colors that are preferred
over others.

Objectives This paper tries to determine which color setting that is the most
preferred on a game avatar.

Methods To do this an experiment conducted with 15 participants. They conducted a two alternative forced choice test (2AFC) with 236 pairs of pictures.
All of the 236 pairs were based on color harmonies and displayed on an avatar
and a cube. The dierent color harmonies that were used sprung from the three
primary colors of the RGB-color wheel that worked as a base in this experiment.
The results that were collected went through a Chi-square test

Result Some interesting results were generated from the experiment.

For in-

stance, the most preferred color harmony for the avatar was the split complementary with the base in the primary color red. Second to that was the color harmony
triad, built on the three primary colors red, green and blue. The color harmonies
that had their base in the color green were with zero percent the least preferred
of all harmonies. On the other hand the color harmonies that had their base in
the color blue were generally the most preferred among all of the harmonies.

Conclusion The main conclusion that was made and that could answer the research question was that the most preferred color harmony for the avatar was split
complementary red. There were also some conclusions made that could help to
create a more general preference for all kind of avatars, if this experiment would
be remade on a larger scale.
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Chapter 1

Introduction

The color settings in an illustration is one of the factors that contributes in the pursue to
capture a human's interest. Colors can awaken emotions and pass on a mood to the viewer.
As a graphic, knowledge in colors can impact on in what scale you manage to enrich the experience for the observer. The right color settings on an avatar in a game can strengthen the
feeling of the characters personality and make it more appealing to the player[6]. Sivik states
in his article[14] that colors radiates information and makes us react to our surrounding. For
example the human being can tell what food is edible according to its color, an individual
can also read if an organism is poisonous or in other ways dangerous according to its color.
The color settings can also be used by living organisms to tempt the opposite gender or scare
away possible enemies.
The aim for this paper is as the research question state Is there a preferred visual appearance based on color theory when an individual chooses a game avatar?

The answer will be

found through an experiment, which will be built on a series of choices that each participant
have to make. An avatar in dierent color settings will be plotted against each other as well as
a cube in the same color settings. The results from this experiment will arguably be inuenced
by the fact that individuals tend to have favourite colors [12][1].
Colors can be used to generate a certain feeling or to put the player in a specic mood.
Take the video game series Kingdom hearts from Nintendo and Disney Interactive studios.
In their second game the player reaches a point where Kairi's home town can be seen. This
scene puts the player in a comforting mood based on the use of warm colors[7]. See Figure
1.1 to observe the use of warm colors to create a comforting and welcoming mood. In Figure
1.2 there is an example from EA Sports SSX-series of how cool colors can make a player feel
more exposed to the elements and a lot less cozy[7].
Colors can also be used to control the focus of the player, for example with the use of contrasting colors. If we look at the game Portal, Valve uses bright orange and blue portals against
their low saturated environments. This indicates to the player that the portals are a place to
interact with[4]. See Figure 1.1 for an example of the portals in use.
Although the research on color in games is rather prosperous. There is not that many articles
or papers with a focus on what color combination a player generally prefers for an avatar.
This paper is expected to ll up a small part of that void and help to inspire designers on the
hunt for a great color combination for their game character.
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Figure 1.1: a) Kingdom hearts, Kairi's home town.
b) Portal, contrast
between the portals and the environment.
Courtesy of DaGraca, website:
http://www.takuchat.com/game-art-gamers-104-color-theory/

Figure 1.2: Example of how cool colors can make a player feel more exposed to the
elements and a lot less cozy[7].

Chapter 2

Background

The following will be a list of denitions for words that are frequently used throughout this
paper. These will give the reader a better understanding of some common words that exists
in color theory. The denitions will help to create a better ow when reading the paper.

Analogous colors - Colors that are adjacent to each other as seen in Figure 2.1.b.
Chi-square test - This method is used to determine whether there is a signicant dierence between an expected value and the observed value. The formula for the test is displayed
in Figure 2.2.
The Chi-square value is the result of the deviation between two dierent values, expected and
observed. If the Chi-square value is a large number it means that the expected value did not
match the observed value especially well. The P-value that is mentioned in this paper is a
result from the Chi-square test. The P-value stands for the probability that the divergence
of the expected and the observed is due to chance alone, if the P-value is lower than ve
percent(0.05) then it means that the result was not by chance and can therefore be claimed
as a signicant.

Color harmonies - A relation between colors is called color harmonies[15]. Some examples of them can be seen in Figure 2.1.

Complementary colors - Colors across from each other as seen in Figure 2.1.a.
Ishihara test - Commonly used to detect Daltonism, color blindness of the basic colors:
red, blue and green[10].

RGB-Color wheel - An example of a RGB-Color wheel can be seen in Figure 2.3 with
the primary colors red, green and blue.

Saturation - The value of intensity in an image. For Figure 2.1.f there is a low value to
the left and a high value to the right.

Split-complementary colors - In addition to the base color, it uses the two colors adjacent to its complement. As seen in Figure 2.1.d.

Triad colors - Colors that are equally positioned from each other as seen in Figure 2.1.c.
Warm and Cool colors - An example of warm and cool colors can be seen in Figure
2.1.e. Warm colors are vivid and energetic, they tend to advance in space. Cool colors gives
an impression of calmness, they tend to create a soothing feeling[26].
There is examples of warm and cool colors in use in Figure 1.1.a and Figure 1.2.
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Figure 2.1: a) Complementary colors. b) Analogous colors. c) Triad colors. d) Splitcomplementary colors. e) Warm and cool colors. f) Saturation.

Figure 2.2: The formula for the Chi-square test. The X 2 stands for Chi-square
obP
tained, O stands for the observed value, E stands for the expected value, stands for
sum of.
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Figure 2.3: The RGB-color wheel that was the base for all color harmonies in the
experiment. Primary colors are red, green and blue.
Copyright 2015 Dawn Pedersen.
Website: http://dawnsbrain.com/the-rgb-color-wheel/

©

Chapter 3

Related work

Even though, as mentioned, the eld of color theory and game design is prosperous in different sections in the design process. There is not as many research papers with avatar and
color preference as a target. Because of that this chapter will mostly consist of articles and
papers that have color and design in focus but it will also mention two research papers on an
undergraduate level that have avatars and colors as main target.
Among those articles and papers that can be associated with this paper there is Anhut's[4]
two part article where he discuss around the proper use of color management.
In the rst part he talks about levels of communication with color. According to him there
are two levels of communication, which he labels as distinct colors and color situations.
Distinct colors are those that is commonly known by a name, he describes them as colors
that can instantly be dened. He mentions that the primary and the secondary colors on a
color wheel is placed among the distinct colors, for example there are red, blue, green, yellow,
purple and orange. Then there is the tertiary colors and all the other mixes that are dened
by their color recipe since they lack a distinctive name.
Color situations on the other hand is as Anhut describes, how we process colors on a subconscious level. If a mixture of shadows, lighting and texture irregularities is accounted for, it
creates a color situation.
Anhut mentions that these situations have a subconscious impact on the viewer. He moves
on and talks about how our primal color perception was key for our survival as species. He
mentions an example, rich green plant life gave us the signals of an inhabitable environment
with plenty of water and food. Low saturated values of brown suggested the opposite, that of
a harsh and hostile environment. Spots of bright colors like red stood for danger and physical
pain.
In part two of this article[3] Anhut talks about how to use distinct colors and color situations
to one's advantage and how colors is used to separate dierent aliations. He also mentions
how color work as a form of information to a player when it comes to games.
For instance company logos are mentioned due to that they are easy to remember and quick
to grasp.
When it comes to the separation and aliation part the best example that Anhut remarks
would be dividing a team up by two dierent colors. For example Valve's game Team Fortress
2 where one team is red and the other one is blue. Another example is when a player picks a
one-color character for a board game.
When Anhut summarises the second part of the article he talks about Warner Brothers Interactive Entertainments game serie Batman: Arkham.

In the games the developers have

installed a feature they call detective vision. The detective vision can be of great help when
a player cant nd where to go or what to do next. When the player is in detective mood, the
game goes from its original color palette to one that consists solely of a bluish-grey. Except
for the interactive objects that is colored in a bright orange.

This makes it easier for the

player to recognise where to go next or what objects that is there to interact with.
Anhut has also written an article[5] that focuses on how color design relates to game design.
For example in the text he talks about how to generate spatial awareness and enabling navigation in virtual environments. When generating spatial awareness he mentions the cross-hairs
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from Epic games series Gears of War. The cross-hairs turn red when they are on an enemy, by
doing so they are indicating a successful aim. In Ubisofts game serie Tom Clancy's Splinter
Cell the wall mines emit a bright red LED-light when they are armed and switches to a green
LED-light when they are disarmed.
Another example that Anhut takes on in this article is how to generate physical awareness for
objects. On this point he talks about colors that are clearly visible against the background.
If the designer want a player to interact with an object, that object needs to be in a color
which makes it hard to miss. As an example he mentions Segas game Vanquish where there
is a boss ght. The boss has mostly glowing orange emitting from him and the background is
made of mainly grey and metal plating. This makes the boss stand out more, the player can
not miss that there is a boss.
Fiorito and Stitts[11] wrote a paper for Insomniac Games on their Playstation title, Spyro the
dragon. In this paper they talk about the diculty of colors in games. For instance, what
colors to use when setting a certain mood for a game-world.
When they mention the dicult part of colors in games they compare it with traditional
paintings and the movie industry.
A painter needs to think of the subject matter, design, composition and color. All of these
must be well balanced to really bring a painting to life. In a movie the director also needs
to think about perspective, motion and timing. When it comes to games Fiorito and Stitts
state that the developer needs to think of the same thing as a movie director but with the
twist that the viewer can go wherever it is possible. The fact that the player can see a game
world from any distance or any perspective makes coloring a game world dicult.
In an article from The Guardian Hern writes about how Google earned an extra 200 million dollar a year on a series of experiments[13]. The experiments had a focus on changing the
color of some of their advertisement links. They tried out dierent shades of blue and found
that a blue color with an amount of red in it were the one that people were most likely to
click. When Google changed their link colors to the newly found shade they ended up earning
an extra 200 million dollar a year.
The employees at Valve created a character art guide[28] for their game Dota 2.

It is a

detailed guide on how to, and what to, consider when picking colors in the creation of a hero
for their game. The game Dota 2 is seen from an isometric view, this means that when you
play you mostly see the top of the characters.
They mention that their heroes is built and colored according to a set of principles. When it
comes to the coloring part they start with value gradient, here they talk about the importance
of darkness and lightness. When painting a hero they want darker gradients at the feet and
lighter gradients at the top of the head. This makes it easier to see and recognise the hero.
Next step in the guide is to create some visual interest on the upper body of the hero. This
is done by increasing the value contrast between objects on the heroes upper torso.
After this the primary color shall be selected, here their recommendation is to go for a primary
color that suits the hero best. For example if the hero is from the forest it should have green
or brown as a primary color. When a primary color is selected, a secondary color shall be
chosen. Here their recommendation is to go for one of the color harmonies. They have made
room in their guide to explain how color harmonies work and what it means. They have also
displayed some example of the heroes that they have made.
Tursic mentions in his bachelor degree paper how warm and cool colors aects the perception
of a characters appearance. He moves on to describe how colors can manipulate and change a
characters appearance in dierent ways but also how warm and cool colors can be interpreted
in dierent ways depending on how the character is built[27].
The second bachelor degree paper that is related to this work is Johanssons The impact
of colors in character concepts [17].

In this paper Johansson searches for an answer to how

an observers perception can be inuenced by changing the colors for a character.

Johans-
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son mentions that colors have an inuence on how an observer identies with character in a
relation to emotions.

Chapter 4

Conceptual model

The intention for this paper is to evaluate if there is a preferred color appearance for avatars
in games. Regardless of the result there will be a positive outcome in the sense that there will
always be a result. The meaning of this is that the participants will go through a series of
two alternative forced choice tests. In each test the participants will have to choose between
a pair of still images displaying an avatar in two dierent colors harmonies. There is no other
alternative than those two still images, the participant can not chose to back to the previous
pair or jump forward to the next without making a decision. So with this there will always
be one that is preferred over the other.
This method was chosen because it requires the participants to perform a simple decision
task.

By restricting the participants to a binary decision they will not be aected by any

other factors. On top of that it generally generates a large number of data[16].
To manage all of the results from the experiment a program was built.

With the help of

Francisco Lopez Luros framework the author created a program that displayed all pairs in
random order. A situation log was also created to keep a log for all the data. The situation log
had the records of which participant (numbers only, no names) that had given which answers
and to which pair. It also had a record on how long time it took for each participant to decide
on a picture for each pair, this data was neither used nor analysed.
When the situation log carried the results from all participants the data were transferred to
an Microsoft Excel document. From there, dierent graphs and tables were made to aid in
the thesis.
The avatar that were used for this experiment was the scout from Valves game Team Fortress
2. The avatar can be seen in his original color scheme in Figure 4.1.
This avatar was chosen because he is of a human nature and he is an avatar from an existing game. The cartoon touch that the chosen avatar has helped out to simplify the coloring
process. The avatar possess simple as well as straightforward clothing and accessories that
were easy to map the dierent color harmonies to. In the end it saved a lot of time to use the
chosen avatar.
The color schemes that will be on the avatar will be control checked on an ordinary cube, the
cube will be displayed with the exact same color harmonies. An example of a pair can be seen
in Figure 5.1 where there are two avatars in dierent colors, a participant will have to choose
one of these two.
The cube was added to ensure that a certain color setting will not be chosen on the avatar
because of the avatar itself. Since an individual may have special connections to the avatar
and that may interfere with the decisions[20].
The dierent color harmonies were picked based on color theory and they have their base
in the RGB-color wheel. The saturation values has their base in the primary colors of the
RGB-color wheel (red, green, blue) and were chosen because of that.
In the end these color settings were selected: analogous colors, complementary colors, splitcomplementary colors, triad colors, two values of saturation, warm and cool colors and one
control condition. The control condition was in this case three shades of brown. The function
of the control condition was to counter the color harmonies which is said to put the human eye
in satisfaction if any of their relations is established[15]. If the control condition gets chosen
over any of the color harmonies it would mean that even though the color brown, which is
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Figure 4.1: The avatar that was used for the experiment, the scout from the game
Team Fortress 2 in his original color scheme. Courtesy of Valve.
commonly associated with excrement and rotten fruit[20], can be a color that can be used for
a positive visual appearance.
It is expected that an individual may have a favourite color while participating in the experiment and this can aect the result.

The fact that both genders generally prefer the color

blue can mean that the harmonies with a blue base will be most preferred among the dierent
color harmonies.

The color brown is generally not preferred regardless of gender[12].

This

can act as a validation if the control condition gets placed as one of the least preferred color
settings.
Every pair was displayed on a background that was 50 percent grey. The background color
was chosen based on that grey is often used as a reference for dierent chromatic colors[25].
Since there is a distinct contrast between the 50 percent grey background and the dierent
color harmonies the avatar and the cube will, for the participants, be easy to detect[8]. With
both the avatar and the cube, one participant will go through a series of 236 pairs of pictures.
There will be a total of 38 pictures, 19 for the avatar and 19 for the cube. All of the 11 color
harmonies will be plotted against each other and there will be three pairs of saturation and
one pair of warm and cool colors. These premises goes for both the avatar and the cube. This
creates a sum of 118 pairs. All of these pairs will then be counterbalanced, which means that
the pictures will swap sides for each pair. By doing this there will be an addition of double
the data. All pairs, the rst 118 and the counterbalanced, adds up to a series of 236 pairs of
pictures.
The counterbalance together with the random display of pairs for each participant acts as a
counter to any validity threats, for example learning eects.
All of the color settings that were used for this experiment are based on the RGB-color
wheel that can be seen in Figure 2.3.

The RGB-color wheel was chosen since that is the

color wheel that is used for additive colors. An additive color system is when light is added
together to create color, for example on a computer screen[21]. The opposite to additive is
the subtractive color system. It is called subtractive because the light waves are absorbed by
the paint and only the reected waves are seen. For example, a red pigment is reecting only
red light and absorbing all the others[2].
In Figure 4.3 and Figure 4.4 below can all the pictures that were used to construct the pairs
for the experiment be seen.
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Figure 4.2: All color settings that were used for the avatar. Primary color from top
to bottom: blue, green, red. First of is the two values of saturation followed by splitcomplementary, analogous and complementary. After them follows the control condition, triad, cool and warm.
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Figure 4.3: All color settings that were used for the cube. Primary color from top
to bottom: blue, green, red. First of is the two values of saturation followed by
split-complementary, analogous and complementary. After them follows the control
condition, triad, cool and warm.

Chapter 5

Experimental method

A group of 15 participants took part in this experiment. There were three females and twelve
males. The age span was from 19 to 52 with an average of 25,06 years old.
The group of participants got to ll in a questionnaire before the actual experiment where
they rated their eyesight and how many hours per week they played video games and/or PC
games.
Eight participants in the group had a normal eyesight, one used contact lenses for the experiment and six of them had glasses. None of them had any other eye deciencies.
Four of the participants never play any video-games and two of them play between one and
three hours per week. There were four who play four to ten hours a week and two who play
11 to 20 hours a week. The last three estimated that they play over 20 hours a week.
The participants came from dierent work elds. They did the experiment voluntarily and
did not gain any nancial prot.
For the computer part of the experiment the participants were asked to sit back in a chair that
stood on the same spot for all participants. This to have all the participants at approximately
the same distance from the computer monitor. There was no time limit for the experiment.
The participants were only asked to chose the picture in the pair that they felt were the most
pleasing from a visual point of view on the avatar or the cube, the one they preferred.
An example of the pairs can be seen in Figure 5.1 and Figure 5.2, where the same color harmonies can be seen on both the avatar and the cube. The participants only got to see one
pair at the time, for instance they got to see Figure 5.1 rst and after they had made a choice
for that pair a new pair was displayed.
At the start of the experiment there was a short Ishihara test[10]. This to establish if the participants had any problems with color blindness. It was built on three pictures that checked
the participants color perception for any deciencies when it comes to the colors red and
green. If there would have been a participant with color blindness that participant would not
been allowed to continue any further in the test.
After the Ishihara test the participant moved on to the two alternative forced choice test.
Which display 236 pairs of pictures that the participant had to choose one over the other with
the question Which one do you prefer? in mind.
When the participants were done they got one nal question. Which was Did you recognise
the avatar?. As in did the participant know from which game the avatar originated. When

all 15 participants were done it was found that nine out of the 15 participants recognised the
avatar.
These nine could therefore be aected by the principle that an individual can create emotional bonds with objects or characters during a lifetime and therefore create bonds to certain
colors[24].
If such a bond existed between any of the nine participants and the avatar there had to be a
countermeasure. That countermeasure was in this case the cube.
By having the cube in the exact same color harmonies as the avatar the participants that
recognised the avatar had another, more general object to balance the result.
When all participants had performed the experiment the data collected were 236 answers
times the sum of the participants, in this case 15.
collected.

A total of 3450 answers were therefore
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Figure 5.1: Example of the test. A pair of pictures displaying the avatar in two
dierent color harmonies. On the left is split-complementary blue and on the right is
complementary red.

Figure 5.2: Example of the test. A pair of pictures displaying the cube in two different color harmonies. On the left is split-complementary blue and on the right is
complementary red.

The experiment was conducted on one monitor, more precise a Dell P2715Q. This monitor have according to Dell[9], an almost perfect color reproduction.

With more than eight

millions pixels which gives it four times the detail than full HD resolution. Dell also promises

° °

an astonishing color depth of 1,07 billion colors, where every tint look the same from any
angle with an extremely wide viewing angle of 178 /178 .

Chapter 6

Results

Table 9.1 and table 9.2 presents all the results from the experiment. In table 9.1 the results
from the avatar can be seen and table 9.2 displays the results that came from the cube.
The tables are built on each pair and how many times each picture was chosen in that particular pair.
Each pair did go through a Chi-square test. This was to measure if there were a signicant
dierence between them. The result, the P-value and the Chi-square, from the Chi-square
test is listed in the tables. Those results that are marked with a yellow box is the results that
had a signicant dierence to them, those that had a P-value lower than ve percent(0.05).
If the P-value is not lower than ve percent then that result can be out of chance.
There can be some conclusions drawn from Table 9.1 and Table 9.2 with help of the results
from the Chi-square test. For instance, there were 18 signicant dierences out of 59 among
the results for the avatar and 24 signicant dierences out of 59 for the cube.
Since the following results are only for the signicant dierences the percentage that is presented can be 100 percent for more than one primary color. This is because there are some
data that is not accounted for, for instance the color harmonies that have their base in red and
blue did not generate as much or any signicant dierences when they were plotted against
each other.
The signicant dierences from the tables are based on every time one of the color harmonies
with one of the primary colors as a base got plotted against any color harmony from another
primary color. This means that some occasion will not be accounted for. For instance, when
the pairs with two color harmonies from the same primary color got plotted against each
other.
In the signicant cases (the ones with a yellow marking in Table 9.1 and 9.2) involving the
avatar the participants had taken a general disliking to the color harmonies that were based
on the primary color green. In 100 percent of the cases with the avatar that had a signicant
dierence the participants did prefer another color harmony over those who had their base in
the primary color green.
The harmonies with green as a base were a little bit more popular when it came to the cube.
In all the cases that had a signicant dierence and the primary color green were involved
there were 9.1 percent of the participants who preferred the harmonies with a base of green
over the other color harmonies
The primary color red was more popular than green. In 100 percent of the cases that had a
signicant dierence the participants preferred the harmonies with a red base over the other
alternatives. This was in all the cases involving the avatar.
For the cube when it came to the signicant dierences the base of red had a percentage of
44.4 that preferred it over the other color harmonies.
When accounting for both the avatar and the cube the most popular base color amongst the
participants was blue. In the cases for the avatar which had a signicant dierence and where
the color harmonies based on blue were involved, there were 100 percent who preferred the
blue harmonies over the other ones.
For the cube when it came to those with a signicant dierence there was 100 percent who
preferred the color harmonies with a base of blue over the other harmonies.
The following results includes both the signicant dierences as well as the ones that did not
give any signicant dierences. This means that the whole tables will be accounted for, by
doing this the results will be from a general point of view.
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If we take the results for the whole tables in account then the color harmonies with the primary color green as a base were still the most unpopular when it came to the avatar with zero
percent for all the cases where it got plotted against a color harmony from another primary
color. The green harmonies were the least preferred on the cube as well but for the cube they
were preferred in 25 percent of the cases.
The primary color red were the second most preferred of the three with a 62.5 percent for the
avatar and a 50 percent for the cube. The color harmonies with a blue base were the most
preferred when it came to both the avatar and the cube and they both were preferred in 66.7
percent of the cases.
There was also a signicant dierence for the cube between the warm and cool colors, where
77 percent of the participants preferred the cool colors over the warm. When it came to the
avatar the participants could not choose one over the other, therefore both of them landed at
50 percent each.
Figure 6.1 displays the avatar and the cube next to each other.

All of the dierent color

harmonies are lined up in the Y-axis. On the X-axis is the total amount of times each color
harmony was chosen in the experiment. A color harmony could be chosen an absolute total
of 300 times. Since none of the harmonies climbed over 250 the X-axis does not go to the
maximum number of 300.
Split complementary red was chosen almost as many times for the avatar as for the cube. It
can therefore be said that split complementary red were nearly equally popular amongst all
of the participants whether the harmony was on the avatar or the cube.
In the case of the control condition and the complementary green there was a dierence in
how many times they were chosen. The participants generally liked the complementary green
more on the cube than on the avatar. In contrast to the control condition the participants
liked the control condition more on the avatar than on the cube.
In Figure 6.2 the results for the dierent saturation values and the warm and cool colors are
listed in the same fashion as in Figure 6.1. These results should have been in the same graph
as those that are in Figure 6.1 but since they have not nearly as high number of test results
as those of the harmonies they would barley be visible on the graph. Therefore the decision
was made to split the results into two dierent graphs, one that shows all of the harmonies
(Figure 6.1) and one that shows the warm and cool colors and the dierent saturation values
(Figure 6.2).
Figure 6.3 and Figure 6.4 shows the overall popularity of each color harmony for the avatar
and the cube. Some interesting trends can be seen here that will be discussed further on.
The results that is shown in Figure 6.5 represents a comparison in preference between the
three dierent color harmonies: analogous, complementary and split complementary.

The

split complementary was the most preferred amongst the participants regardless of where it
was displayed. Worth mentioning is that it was more popular on the cube than on the avatar.
The rest of the results vary depending on if they were displayed on the avatar or the cube.
The second most preferred harmony for the avatar was the analogous but for the cube it was
the complementary. The least preferred harmony for the avatar was the complementary and
for the cube it was the analogous.

For the avatar the three harmonies were more even in

preference than for the cube which had a big dierence between its least and most preferred.
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Figure 6.1: Graph over each color setting and how many times they were preferred out
of the total number of 300. Avatar and cube side by side.

Figure 6.2: Graph over saturation values and warm-cool colors and how many times
they were preferred out of the total number of 30. Avatar and cube side by side.
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Figure 6.3: Graph that shows which color harmony on the avatar that was the most
popular amongst the participants. In ascending order.

Figure 6.4: Graph that shows which color harmony on the cube that was the most
popular amongst the participants. In ascending order.
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Figure 6.5: The assembled results for the three color harmonies: analogous, complementary and split complementary. In comparison for both the avatar and the cube.
The y-axis represents the number of preferences for each color harmony.

Chapter 7

Analysis

Each of the participants got to choose one color harmony that they preferred the most between two pictures in a total of 236 pairs. In the end there was some interesting data.
According to Hallock[12] the generally most preferred color for both genders is blue. Even
though Hallocks result is aimed at what color an individual generally prefers, his data supports the result generated by this research. That color harmonies based on the color blue is
generally more preferred than another harmony based on either red or green.
Wolchover mentions a paper that shows an interesting chart over favourite colors[1]. In that
chart the color green is placed high among favourite colors regardless of gender. This contradicts the results that were generated by this experiment but since it is hard to determine if
the shade of green was the same in both experiments it is not enough to draw any conclusions
that involves other experiments. One general thought about why the green harmonies placed
so low amongst the participants for this experiment is that the green shade that was used
may have been to bright or saturated to be of the appealing kind.
The red harmonies were second most popular on both the avatar and the cube. Since the color
red can be associated with warmth, excitement and even raise a individuals energy level[18].
It can explain why the harmonies with red as a base were popular on the avatar which have
the look of an swift and active character.
There are some validity threats to this paper that are worth to mention. Amongst them
there is the fact that all of the participants have their origin from one small part of the world.
The result was arguably aected because of that, since colors are perceived dierently in
various part of the world[22]. Another threat is that the majority of the participants were
males, this means that the results may have leaned more towards the colors that males tend
to prefer. Even if the preference in colors between male and female are similar[12][1] it could
still aect the outcome of the experiment.
One eld that aects how individuals percept colors is the fashion industry, they take the use
of one person called Color forecaster. This Color forecasters sole job is to predict which colors
that is the most preferred at the time so that dierent designers can use those colors to make
people buy their clothes. To predict what colors that are more preferred the Color forecaster
have to check what is going on in the world, that could span from what a celebrity wears on
the red carpet to what is currently the best selling product[23].
There is an interesting view of the data in Figure 6.1 where all the results have been
aligned next to each other for comparison between the avatar and the cube. The color harmony split complementary red, split complementary blue and complementary red were those
who were most even for both the avatar and the cube.
The control condition, complementary green and split complementary green were those who
were most uneven amongst all harmonies. Both complementary green and split complementary green were more liked on the cube than on the avatar. The control condition was on the
other hand more liked on the avatar.
In Figure 6.2 there is a similar graph like in Figure 6.1.

The dierence is that Figure 6.2

covers all of the saturation values and the warm and cool color alternatives.
The rst result is regarding the red saturation values. These were perfectly even between the
avatar and the cube. The high value of saturation for red was preferred over the low value for
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both the avatar and the cube.
The other saturation alternatives were rather even. The least preferred saturation value was
the red low value closely followed by the high value for blue on the avatar and the high value
for green, also this on the avatar. The low saturation value for green and blue were preferred
over their high value, at least on the avatar.

For the cube on the other hand there was a

dierent result. The high and low value of green were at an even popularity. The high value
of blue was according to the participants a bit more preferred than its low value counterpart.
The graph also shows the result for the warm and cool colors. There was a distinct dierence between those two. The cool colors were remarkably more preferred over the warm on
the cube but on the avatar it was an even match. Both the warm and the cool were evenly
preferred.
In Figure 6.3 the results for the avatar are lined up in order with the least preferred to
the left and then ascending to the most preferred color harmony to the right. Figure 6.4 is
built up in the same fashion as Figure 6.3 but for the cube instead of the avatar.

In the

bottom of both lies a harmony with green as the base color. The complementary green was
least preferred on the avatar and for the cube it was the analogous green.
In Figure 6.3 which showed the results for the avatar we can clearly see that the color harmonies with the green base was the least preferred amongst the participants.
The same four color harmonies were preferred for both the avatar and the cube, only changing
the most preferred harmony with the second most. The top four were split complementary
red, triad, complementary blue and split complementary blue for the avatar. For the cube
the only change was the two most preferred which changed places.
The control condition had an important purpose, which was to check if the harmonies were
more preferred than itself.

Since the colors of the control condition is generally associated

with rotten fruit and excrement[20] it was expected to be placed at the far left on both Figure
6.3 and Figure 6.4. For the cube in Figure 6.4 it went as expected and the control condition
got placed at the far left, just to the right of the analogous green. For the avatar the control
condition got placed in the middle which means that the participants did prefer it over some
of the harmonies. For the case of giving color to an avatar the colors of the control condition
is generally not that frowned upon. Even though according to Hallock[12] brown is one of
the least preferred colors regardless of gender. The control condition with its three shades of
brown got in the middle of all harmonies for the avatar. This can mean that the avatar that
was displayed for this experiment have more of a natural look to him when dressed in brown
colors.
The results that are displayed in Figure 6.5 shows how preferred each of the three color harmonies, analogous, complementary and split complementary were in comparison to each other.
The graph in Figure 6.5 displays the results for both the avatar and the cube.
The most preferred color harmony regardless of what it was displayed on was the split complementary. Since the colors that are used to create a split complementary harmony are in
contrast to each other they are more easily seen and may therefore catch the viewers eye more
than the harmony that it was compared to[19].
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Conclusions and future work

If we solely look at the results from this experiment there is one answer to the research question, Is there a preferred visual appearance based on color theory when an individual chooses
a game avatar?. The answer is that the color harmony split complementary red was the most

preferred for the avatar, and it was the second most preferred for the cube. The fact that it
placed that high on the cube as well indicates that the color harmony was not chosen only
because of the characteristics of the avatar itself.
Other than that the most signicant nding in this experiment was that the color harmonies
that had their base in the primary color green were, with an astonishing zero percent, the
least preferred color harmonies on the avatar.
The color harmony triad which was built on all three primary colors red, green and blue was
together with the color harmony split complementary red the most preferred for both the
avatar and the cube.
Furthermore, those harmonies that had a base in the primary color blue were generally more
preferred when it came to the avatar.
The question that each participant had to answer after the experiment, Did you recognise the
avatar?, showed that 60 percent of the participants did recognise the avatar and from which

game he originated. This question was merely asked from a curiosity perspective which means
that the data have not been calculated from that point of view.

This would indeed be an

interesting aspect for a future work.
The results that came from this research may only be applicable to human avatars similar
to the one that was used in this experiment. Further tests would be needed to say that the
preferred results are general for all kinds of avatars.
In this experiment there were a ratio of 20 percent women, so the decision was made to not
take this factor in the calculation since it was such a low rate of women. If that number would
have been 50 percent the result could look a bit dierent. Since their are dierent preferences
across the genders[12].
For future work this experiment could be done on a larger scale with more participants
to generate more signicant dierences between various color harmonies.

A larger group

of participants would denitively have created a more reliable outcome than the result this
experiment generated with the small sample size of 15 participants. If this experiment could
be remade there would be more focus on assembling a larger group of participants.
The experiment can also be further extended with more color harmonies and dierent objects
to display the colors on, it can also check for preference amongst dierent brightness levels
on each color. The experiment can also be tested with a larger set of avatars, for instance
avatars with dierent complexions and dierent clothings. There could also be avatars that
have more of a fantasy orientation, elves, orcs, dwarfs, dierent kinds of animal humanoids.
The list could go on to create an experiment on an immensely large scale.
This experiment took place in Sweden with participants that have their origin in the country
of Sweden. If the experiment were to be executed on a global scale there could be a dierent
result since colors have dierent meanings depending on what cultural background the viewer
has.[22].
Another aspect to have in mind if expanding the experiment is the use of more color wheels
than just the RGB-color wheel.

The experiment could for example test one wheel against

another to see which one that is the most preferred for this specic purpose.

It would be
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interesting since other color wheels have other primary colors and that will generate dierent
color harmonies.
The experiment can also be merged together with another eld. For example, the experiment
could be altered to review which kind of color that is the most preferred on a dress or a
sweater. That is certainly a result the fashion eld would be interested in.
Another example is the eld of advertisement. They would most likely want more research
on what colors that is the most preferred when it comes to dierent products.

Chapter 9

Appendix

This chapter contains two tables with all the data for each picture that got plotted against
each other. In the tables there is boxes that is marked with a yellow color, these show the
results that gave a signicant dierence when they went through the Chi-square test. The
results that are in white and grey colors did not get a signicant dierence when they went
through the Chi-square test, which means that their result can be out of chance.
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Table 9.1: Table of statistics for the avatar. The yellow boxes shows the results that
gave a signicant dierence from the Chi-square test.
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Table 9.2: Table of statistics for the cube. The yellow boxes shows the results that
gave a signicant dierence from the Chi-square test
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