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Abstract       

The purpose of this study was to research what effect a game narrative can have on players’ 

colour expectations in a game scene. To answer the proposed research question a practical 

experiment was conducted. 6 testers were given one narrative belonging to a non-existent 

game and were then tasked with colouring a 2D image said to belong to the same game, based 

on this narrative. They then repeated the process a second time with a new narrative. Semi-

structured interviews were then conducted in an attempt to determine the reasoning behind the 

participants’ colour choices and any eventual factors that might have affected said choices. 

Clear indications suggesting that the narrative did indeed affect the colour expectations of 

players in a game scene was found. The analysis further showed patterns indicating that low 

values of saturation and brightness were associated with negative concepts, while high values 

of saturation and brightness were associated with positive concepts. The analysis also led to a 

hypothesis suggesting that the cultural background of one of the participants had a major 

impact on the participant’s interpretation of the narrative, which resulted in a result that 

differed from the other participants’ results. 

 

Key words: Colour, psychology, association, narrative, games. 

  



 
 

Abstrakt       

Syftet med den här studien var att studera vilken effekt ett spelnarrativ kan ha på spelares 

färgförväntningar i en spelscen. För att kunna svara på forskningsfrågan genomförde vi ett 

praktiskt experiment. 6 testare i åldrarna 20 – 30, alla speldesignstudenter, gavs ett narrativ 

tillhörande ett icke-existerande spel. De fick sen i uppgift att färglägga en 2D bild tillhörande 

samma spel, baserat på narrativet. De blev sedan ombedda att läsa ett andra narrativ och 

upprepa färgläggningsprocessen, nu baserat på det andra narrativet istället. Efter detta hölls en 

semi-strukturerad intervju med testaren för att avgöra anledningar till färgvalen och faktorer 

som skulle kunnat påverka valen. Det fanns tydliga indikationer att narrativen påverkade 

färgassociationerna i spelscenen. Analysen visade på att låga värden i mättnad och intensitet 

var associerade med negativa koncept, medan höga värden i mättnad och intensitet var 

associerade med positiva koncept. Analysen ledde också till en hypotes att den kulturella 

bakgrunden hos en av testarna hade stor påverkan på testarens tolkning av narrativet, vilket 

resulterade i ett resultat som skilde sig från de andra testarnas resultat. 

 

Nyckelord: Färg, Psykologi, association, narrativ, spel 
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1. Introduction  

Games have been a part of human life for thousands of years, where the Royal game of Ur is 

one of the oldest known board games, dating back to 2500 BCE (Depaulis, 2020). As of today 

it is estimated that around 2.96 billion people worldwide play digital games (Lebow, 2021). In 

2015 this number was 2.03 billion (ibid). 

  

The rapidly increasing interest in games has also led to an increased interest in game 

development. According to the Swedish Game Developer Index (Nylander et al, 2022) there 

were 1,203 people employed within the Swedish game development industry in 2010. As of 

2020 there were 6,596 employed game developers in Sweden (ibid). Game development is 

exactly what it sounds like; the process of developing a game. This process includes the 

design of the game, its content and its rules, the programming and the code that enables the 

gameplay, the aesthetics and the art that visualises the game, the audio, music and sound 

effects, the testing of the game to ensure its quality and the marketing and the shipping of the 

game (Moran, 2017). 

  

Colour is an important aspect of game development, as it can affect players' sense of 

immersion, their performance and their behaviour (Roohi & Forouzandeh, 2019). Certain 

colours in a video game environment have also been shown to influence players’ emotional 

responses (Joosten et al, 2010). Colour carries meaning (Elliot & Maier, 2007; 2012) and 

from a semiotic perspective colour can, depending on the context, portray an icon, an index or 

a symbol (Caivano, 1998). This makes colour an incredibly diverse and powerful tool of 

communication for the game developer and game artist to use. 

  

To understand how and why colours affect us, why we associate colours the way we do and in 

extension understand how game developers and game artists can use colour to create their 

desired game experience (be it by communicating information or elicit specific emotions), one 

may turn to colour psychology. Andrew J. Elliot and Markus A. Maier argue that while 

important advances have been made on the subject of colour and psychological functioning it 

is still lacking in terms of theoretical and empirical work (Elliot & Maier, 2012; Elliot, 2015). 

There is a general gap of knowledge within the colour psychology field (ibid) and the research 

of current work would further indicate that there is a lack of studies where colour psychology 

is applied to games and game development. As a response to this information gap within 

colour psychology, Elliot and Maier developed what they describe as a general model of 

colour and psychological functioning, the colour-in-context theory (2012). 

  

It is the same gap of knowledge that prompted us to conduct our research. We believe that a 

deeper understanding of how colour affects us and how we respond to colour would be 

beneficial to many fields and industries, game development and game design research being 

two of them. We believe that specifically more qualitative colour association studies are 

necessary to be able to understand why players associate the way they do, not just how. 
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Qualitative research can assist in the further improvement of communication between 

designer and player, as well as increase the level of immersion the players experience. 

Knowledge of this nature would allow designers and artists to design with more intent. In this 

study we specifically looked at what effect a narrative can have on the colour expectations of 

players when presented with a game scene. The results of this could be reversed engineered 

by game developers to get a better understanding of how to communicate emotions and 

information through the use of colour. To do this we conducted a colour association study 

based on the colour-in-context theory. 

  

The major addition of this theory to the field lies with Elliot and Maier’s (2012) introduction 

of context as a variable that affects our colour meaning association and our corresponding 

responses. As this study was concerned with context in the narrative form and what effects 

that might have on colour associations and expectations from a game scene, the colour-in-

context theory provided an excellent base for current work. There is one of the premises in the 

colour-in-context theory that current work could not fully adhere to: the premise that learning 

and biology are the two sources of our colour association and corresponding responses. While 

we acknowledged that biology may very well be an important factor that might affect our 

results, it was beyond the scope of this study to investigate that. Our focus instead lied with 

the effects of context on colour meaning association and learned colour meaning associations, 

in that order. 

  

1.1 Purpose and problem statements 
The purpose of this study was to research what effect a narrative has on the colour 

expectations of players when presented with a game scene. We also intended to investigate 

the factors that might be causing these expectations to get a better understanding of why 

players associate colours the way they did. 

  

Our problem statements were therefore as follows: 

• To what extent does a narrative affect the colour meaning associations and 

expectations of players from within a game scene? 

• What factors could be responsible for the players' colour meaning associations and 

expectations and how are they portrayed? 

  

1.2 Definitions 

We used a couple of different terms in this paper, and as there are several different 

interpretations of these, we chose to clarify which definition we have used. 

 

1.2.1 Narrative 

In the book The Cambridge Introduction to Narrative H. Porter Abbott describes narrative as 

“the representation of an event or a series of events” (2008, p.13). Something must happen for 

it to be classified as a narrative (Abbot, 2008). How many events are needed for a narrative to 

be a narrative is still up for discussion and there are different opinions on the matter. Abbot 
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also talks about how time can determine if a text is a narrative or not. An example he brings 

up is that an essay does not have internal time, the time it takes to read it is the only time 

involved. This is unlike a narrative where you have events that happen in a certain order. The 

order of the events will remain the same even if you narrate it backwards (ibid). 

 

1.2.2 Hue, Saturation and Brightness 

Hue stands for the colour itself. Saturation refers to the fullness of colour, and the term is 

used interchangeably with intensity and chroma (Feisner & Reed, 2014). A colour with no 

darkness or light in them becomes very bright as it is the pure colour. A colour becomes grey 

when the brightness is in the middle between black and white and saturation is low. 

Saturation goes from grey to very pure colour. Brightness, or luminescence as it is also 

sometimes referred to, means the lightness or darkness of the colour, or the value of the 

colour. The value of a colour is changed by adding either white or black, white being the 

lightest and black the darkest. Pure hues can also vary in value, for example, yellow has a 

brighter value than pure blue (ibid). 

2. Literature review 

In this literature review we have looked at previous colour association studies performed in a 

variety of different fields, with a particular interest in colour association studies previously 

conducted within the field of game development. We looked at what theories previous studies 

have been basing their research on, what methods that have been used, what results that have 

been received and the factors that might have had an effect on the results. 

  

Andrew J. Elliot and Markus A. Maier argues that previous research conducted within the 

field of colour psychology is lacking both in terms of theoretical as well as empirical work 

(2012; Elliot, 2015). Much of the work that has been done has had little to no theoretical 

foundation, and the empirical data the research has yielded have been inconsistent, bordering 

on contradictory. The scientific process has also left much to be desired, as many studies have 

failed to take into account the participants' colour vision and knowledge of the purpose of the 

research. The research has also failed to consider all attributes of colour, hue, brightness and 

saturation, which all have an effect on our colour meaning associations (ibid). To combat this, 

Elliot and Maier (2012) presented their colour-in-context theory. They describe it as: “a broad 

model of colour and psychological functioning that can be used to explain and predict 

relations between colour and affect, cognition, and behaviour.” (Elliot & Maier, 2012, p. 66). 

This theory introduces context as a variable that affects our colour meaning associations and 

highlights that all attributes of colour carry meaning, among other things (for further 

discussion see heading 3.3). 

  

Several experiments have been conducted by Elliot, Maier and colleagues (2012) where they 

put their own theory to the test. One of their main focuses has been the colour red and its 

effect in affiliation and achievement contexts. In affiliation related contexts their findings 

showed that heterosexual men and women found the opposite sex more attractive when the 
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images shown had a red background or if the subject of the image was wearing red clothing. 

In other words, in affiliation contexts red carries a positive meaning. Contrastingly, their 

findings in achievement related contexts showed that people subjected to the colour red before 

taking an IQ test performed worse than people subjected to the colours, green, white, blue and 

grey. This indicates that red carries a negative meaning in achievement contexts. Looking at 

these two results together shows us that colour-meaning is indeed dependent on the context in 

which it is perceived (ibid). 

  

Elliot and Maier’s (2012; Elliot, 2015) criticism led to Seahwa Won and Stephen Westland 

(2017) questioning the reliability of previous colour-meaning research that did not take 

context into consideration. To investigate this, they compared the perceived colour-meaning 

of images of coloured patches in no specific context and images of product packaging with 

the same colours. These images were then rated against five bi-polar, semantic scales (e.g., 

masculine - feminine, warm - cold). The received results indicate that context affects colour 

meaning in some cases (in 28% of the cases when the products were presented in a uniform 

colour and in 43% of the cases when the product was presented in its original packaging with 

colour variations, graphics and text) (ibid). It can however be argued that this study suffers 

from some of the theoretical and methodological flaws discussed by Elliot and Maier (2012; 

Elliot, 2015). Of the three attributes of colour (hue, brightness and saturation), Won and 

Westland (2017) only take hue into consideration when conducting their research. It can 

further be argued that the colours would have to be put in additional contexts before any 

reliable conclusions can be drawn. There are possibilities that multiple contexts connote the 

same colour meaning, while others differ. 

  

Tengxiao Zhang and Buxin Han (2014) performed a study similar to the one conducted by 

Elliot and Maier (2012) regarding the colour red in an achievement context. Zhang and Han 

(2014) subjected Chinese stockbrokers and Chinese college students to the colours red and 

green before taking an IQ test and studied their performance. In the Chinese stock market, the 

colour red indicates a rise in stock while a decrease in stock is indicated by the colour green. 

Zhang and Han argue that this is a reversal of the normal psychological meaning associated 

with the colour red (typically red is associated with negative emotions). The aim of their study 

was therefore to investigate whether personal experience could change a person's colour-

meaning association. The results of the group consisting of college students (ibid) confirmed 

the findings of Elliot and Maier (2012) where the students subjected to the colour red 

performed worse than the students subjected to the colour green (Zhang & Han, 2014). 

However, in the group consisting of stockbrokers this effect was reversed. The stockbrokers 

subjected to the colour red performed better on the IQ test than the ones subjected to the 

colour green (ibid).  

  

Hailiang Wang and Calvin K.L. Or (2015) also found indications suggesting that our 

occupational background affects our colour-meaning associations. They found that Chinese 

students and Chinese white-collar workers had differing colour associations for three (out of 

sixteen) safety-related concepts; normal, off and hazard. The students associated the concept 
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of normal with the colour white, while the workers associated the same concept with green. 

The concept of off was associated with black by the students and red by the workers. Hazard 

was associated with yellow by the students and orange by the workers (ibid).  

  

Occupational background is not the only form of life experience that has been shown to have 

an affect on our colour-meaning associations. There have been some different studies on age 

as a factor that might affect how we associate colour. Li-Chen Ou et al (2012) studied the 

emotional response of colour and if it changed with age. They had two different groups, one 

older where all the subjects were over the age of 60 and a group of younger people where the 

participants were between the ages 20 to 30. The 72 in total participants were part of either 

experiment 1, which had 30 single colours together with four word pairs, or experiment 2 

which had 190 colour pairs together with four word pairs. The findings showed that the older 

participants seemed to perceive the colours as cooler and less colourful compared to the 

younger participants. This could indicate a change in perception of colourfulness with age but 

that perception of saturation remains unchanged (ibid).  

  

Robert A. Cutietta and Kelly J. Haggerty (1987) have also studied if colour associations 

change with age and looked specifically at colour-music associations. The age of their 

participants varied greatly, with participants being between preschool age to senior citizens. 

Their results found that colour-music associations should most likely get more consistent with 

age. They also hypothesised that the colour-music associations may be a result of a 

widespread emotional response, which could be a reason for the inconsistencies in results 

during the mid-life of development. The problem with this study is that since the music pieces 

were selected because of their distinctive qualities, one cannot draw any general conclusions 

regarding any other music pieces (ibid). 

  

Annie W.Y. Ng and Alan H.S. Chan (2018) studied the colour associations made by male and 

female novice designers regarding concepts related to warning, action required and signs and 

equipment status messages. While the males and females had strong, similar associations for 

21 of the tested concepts, they disagreed on the stereotypes of standby, where the males 

associated the concept with green and the females with yellow, emergency exit, where the 

males associated the concept with green and the females with red, and toxic, where the males 

associated the concept with purple and the females with black (ibid). Gender based 

associations have also been confirmed by Da Tao et al (2017), who studied how colour could 

affect the expectation of drug effects. They found that males and females had very different 

perceptions of the effects of red and black pills. For example, a majority of the females (75%) 

perceived the red pill as a stimulant while the males' perceptions were divided between a 

stimulant and an analgesic (47,5 % and 37,5% respectively). These findings could serve as an 

indication that gender might affect our colour associations. Furthermore, this study conducted 

cross-cultural research with participants from China, Italy and different American groups. The 

perception of red and blue pills seemed to be universal, while cultural differences could be 

found concerning the colours yellow, green, white and black. For example, the Chinese and 
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the black American group perceived the yellow pills to have a hallucinogenic effect while 

Italians and white Americans perceived it as a stimulant (ibid). 

  

The cultural background as a factor affecting colour associations has also been studied by 

Diana Su Yun Tham et al (2020). They compared the colour associations made by English 

monolingual, Chinese monolingual and Chinese bilingual regarding certain concepts. They 

divided their findings into ‘universal’ associations, where all three cultures had similar 

associations, ‘common’ associations, where two of the cultures had similar associations, and 

‘culturally specific’ associations, where only one of the cultures associated the colour in that 

fashion. Some examples of the ‘universal’ associations were that the colour blue was 

associated with water and sky related themes, purple was associated with the theme regal and 

yellow was associated with the theme bright. Some examples of the ‘common’ associations 

were that the colours black and blue were associated with the theme depressed and red was 

associated with anger, stop/danger and enthusiastic/excited. Some of the ‘culturally specific’ 

associations made by the Chinese monolingual group, were that the colour pink was 

associated with the theme romantic and white with the theme blend. A ‘culturally specific’ 

association made by the English monolingual was the association between the colour red and 

the theme attraction (ibid).  

  

Tham et al (2020) also found patterns in the associations between negative concepts and 

darker colours and between positive concepts and brighter colours. This gets increasingly 

interesting as the results further showed that the same colour could elicit different associations 

depending on the brightness of said colour. For example, both the English monolingual group 

and the Chinese monolingual group associated the theme fresh with light green. However, the 

English monolingual group associated the themes envy, jealousy, walking, running and 

slippery with medium green, while the same colour was associated with hope, vitality and 

sweet and sour by the Chinese monolingual group (ibid). This would aid in the confirmation 

of Andrew J. Elliot and Markus A. Maier’s (2012) notion that all attributes of colour, hue, 

saturation and brightness, can carry meaning and affect our associations (see heading 3.3 for 

discussion). 

  

There are, however, studies that have found indications suggesting that cultural background 

does not affect how we associate colour. Osvaldo da Pos and Paul Green-Armytage (2007) 

studied European and Australian people and how they associate colours with facial 

expressions of emotion. The participants of this study were tasked with pairing colours from 

the Natural Colour System and grayscale images of faces expressing different emotions. The 

emotions were not named for the participants. The results from the two different cultural 

groups were quite similar. For example, the emotion of anger was mostly associated with red 

and black colours. A majority of the participants associated happiness with brighter yellow 

and orange colours and sadness with intermediate (in terms of brightness) blue or purple 

colours. It would seem that in the context of this study, cultural background does not have an 

explicit effect on colour associations. On the contrary, this study indicates some form of 

universal associations. Pos and Green-Armytage hypothesised that the reason for this is 
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biological. They do however argue that more research needs to be conducted before any 

conclusions can be drawn (ibid).  

  

Beyond the results of the aforementioned study, the choice of method (as described in the 

previous paragraph) was also of great interest to us. Depending on the goal of the research, a 

limited amount of colours the participants can choose from could be argued. However, in the 

case of present work we believed that letting the participants of our study choose colours 

freely, with no limitations, was of great importance as we were interested in the exact choice 

of colours. Some studies benefit from presenting participants with colours connected to 

different semiotic signs, such as words, as was done by Karyn Pravossoudovitch et al (2014). 

For their method they used 10 words, 5 related to safety and 5 related to danger. These words 

were presented to the participants in red, green or grey. The participants then had to determine 

if the words were related to safety or danger (ibid). The current work wants to avoid an 

approach similar to this as it entails a risk of semiotic bias, which would be counterproductive 

to current work’s research. 

  

When looking at colour association studies in game environments we first want to mention 

Felicia Hellsten (2017) as this research has served as a great source of inspiration for the 

current work. Hellsten investigated what effect colour could have on players’ perception of 

the environmental storytelling in a scene, specifically looking at the colours red, blue and 

yellow. Parts of the results showed that depending on what colour the participants were 

exposed to in an indoor digital scene (with the exception of the colours the scenes were 

identical for all participants), different feelings and associations were generated. This 

information was retrieved through semi-structured interviews. The interviews showed that 

most of the participants understood the story that was being communicated. However, the 

different colours generated different feelings and interpretations. For example, participants 

that were exposed to blue colour in the scene thought it was cosy while most of the 

participants exposed to red colour thought that a fight or an attack had taken place in the 

scene. Participants were also asked about their own thoughts and reflections regarding their 

associations (ibid). As current work was very much interested in how we interpret colours and 

why we associate colours the way we do in specific contexts, semi-structured interviews 

seemed to be an effective way of retrieving such information. 

  

Evidence suggesting that the colour of a game environment can affect the players’ emotional 

response has also been found by Evi Joosten et al (2010). They studied the colours light blue, 

dark green, red and yellow in a relatively complex game environment and what the emotional 

responses of the players were. They found that red and yellow elicited strong emotional 

responses. They did, however, fail to generate any observable effects of light blue and dark 

green. Previous research that Joosten et al based their study on conducted their experiments in 

a natural environment. Joosten et al therefore argue that one possible reason for the lack of 

results generated by light blue and dark green is that the emotional response to a colour can 

differ depending on if the environment is natural or digital (ibid). 
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However, as Elliot and Maier (2012; see also Elliot, 2015) argues, you have to take into 

account all properties of colour, not just hue. Erik Geslin et al (2016) found indications 

suggesting that saturation and brightness (among other environmental attributes) affects 

feelings of joy, sadness, confidence and fear. They retrieved these results by having their 

participants look at images from different games and then fill out a questionnaire about how 

the images made them feel (ibid). The methodology of an image analysis was interesting for 

the current work. We wanted our participants to be able to colour a game environment on 

their own, but we did not have the time or the tools available to create a complete game in 

which this would be possible. An image on the other hand is something that we could produce 

for this purpose. As mentioned in the introduction, colours can also be used to communicate 

information in games. One important aspect to consider when using colour to communicate 

information is gaming conventions regarding colour, as breaking said conventions have been 

shown to confuse players (Bachofner & Palm, 2014). 

  

This literature review has, beyond given us data with which we could compare the results 

generated from current work, given us tools and methods with which we could construct our 

own methodology. Current work made use of the semiotically unbiased approach of Osvaldo 

da Pos and Paul Green-Armytage (2007), where they allowed their participants to freely 

associate colours with grayscale images. The act of looking at an image from a game and 

testifying as to how that made you feel has been proven to be a valid method in game design 

research as shown by Geslin et al (2016). Finally, Hellsten (2017) has shown that the use of 

semi-structured interviews is an excellent way to conduct qualitative work regarding colour 

associations, which have the potential to yield a deeper understanding of peoples’ relationship 

to colour. 

3. Theory 

As stated in the introduction, current work was based on the colour-in-context theory. This 

theory is presented and discussed under heading 3.3. In an attempt to lay a more solid 

theoretical and methodological foundation for our research, as well as argue for its relevance 

and importance, we will, before that, introduce the reader to hermeneutics, positivism and 

Peircean semiotics. The theory section of this paper ends with a discussion on the ecological 

valence theory. While this theory is about colour preference, which is not the topic of current 

work and which we do not account for, we deem it important to mention as it might have had 

an effect on the results yielded from this study. 

 

3.1 Hermeneutics & Positivism 

One may consider hermeneutics an umbrella theory for current work, as hermeneutics is often 

defined as the science and theory of interpretation of meaning (Gallagher, 1992; Thurén, 

1993; Porter and Robinson, 2011; Bleicher, 2017). While the idea of hermeneutics can be 

traced back to the ancient Greeks, the earliest form of modern hermeneutics was primarily 

concerned with the analysis of biblical texts (Porter & Robinson, 2011). Today hermeneutics 

appear naturally in human sciences (Thurén, 1993), where current work takes particular 
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interest in its application in literature and art. Criticism has been voiced regarding 

hermeneutics which argues that it is impossible to prove whether an interpretation is correct 

or not, even more so when interpreting art (Thurén, 1993). While this is true, ambiguity can 

often carry an artistic value. Thurén argues that different interpretations of art are mutually 

beneficial rather than detrimental (ibid). 

  

Hermeneutics takes human individuality and consequently subjectivity into consideration. A 

fundamental aspect of hermeneutics is therefore pre-understanding (Ödman, 2007). What a 

person has learned, experienced and what they feel determines how their interpretation is 

characterised (ibid). What we learn and what we experience, and how that affects us 

emotionally is dependent on a variety of factors, such as age, gender and occupational 

background as well as national and cultural background, etc. As current work is dealing with 

interpretations of both text and art, hermeneutics is an excellent base. As previously argued, 

there is no such thing as an absolute truth when it comes to interpretations of art (Thurén, 

1993). Thurén says: “In practice, you often have to settle for more or less high probability, but 

no one doubts that there is a truth” (Thurén, 1993, p.48). To attempt to determine this 

probability, one may additionally turn to positivism. 

  

Positivism originates from the natural sciences (Thurén, 1993). The core of positivism is that 

there are only two sources of knowledge: that which we can observe with our senses and that 

which we can work out with our logic. Mathematics is considered a part of our logic and 

positivists therefore promotes quantification and statistical treatment of data to be able to 

draw general conclusions. Some of the criticism aimed at positivism is that you cannot fully 

trust our senses, since we as beings are not flawless and can make mistakes. It is also 

discussed whether we can fully trust our logic or not (ibid). 

  

While these theories may appear to be found on opposite sides of the spectrum, bordering on 

contradictory, a combination of the two can often be successful (Thurén, 1993). While the 

core of current work is to study interpretations and associations (making use of the 

hermeneutic theory), we intend to quantify our results and present them statistically in an 

attempt to discern patterns in the results we receive (applying a positivistic approach). While 

more participants would be needed for this study to be able to reach any general conclusions, 

we believe that an approach of this kind will generate results that in turn will open a lot of 

doors for future research. 

 

3.2 Semiotics 

Semiotics can be described as ‘the study of signs’ (Chandler, 2007). It is concerned with what 

constitutes a sign and how meanings are created. There are two primary theoretical branches 

in semiotics attributed to Ferdinand de Saussure and Charles Peirce, who are considered the 

founding fathers of the subject (ibid). This study will engage in Peircean semiotics, with his 

accompanying model of the sign as well as his classification of signs. 
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Peirce has described a sign as: 

 

“A sign . . . [in the form of a representamen] is something which stands to somebody 

for something in some respect or capacity. It addresses somebody, that is, creates in 

the mind of that person an equivalent sign, or perhaps a more developed sign. That 

sign which it creates I call the interpretant of the first sign. The sign stands for 

something, its object. It stands for that object, not in all respects, but in reference to a 

sort of idea, which I have sometimes called the ground of the representamen” (quoted 

in Chandler, 2007). 

 

In this quote Peirce discusses the three parts of his model of the sign: the representamen, the 

interpretant and the object. Chandler describes these as: 

 

“1. The representamen: the form which the sign takes (not necessarily material, though 

usually interpreted as such) – called by some theorists the ‘sign vehicle’.  

 

2. An interpretant: not an interpreter but rather the sense made of the sign.  

 

3. An object: something beyond the sign to which it refers (a referent)” (Chandler, 

2007, p.29). 

 

The reasoning behind current work’s choice of semiotic theory is that Peirce was researching 

peoples’ understanding of the world, while Saussure was more focused on linguistics 

(Höckert & Forssell, 2014). While linguistics is certainly of interest to current work as it is 

working with narratives, the primary focus is with people and their understanding, pre-

understanding, interpretations and associations. Peirce’s classification of signs in combination 

with the work of Caivano (1998) also aids us in emphasising the value and importance colour 

possesses in communication contexts, not least in games. As stated above, anything that 

means something to someone constitutes a sign (Chandler, 2007). This means that we can 

treat colour as a sign, seeing as it can communicate information and concepts outside itself. 

Peirce divided signs into three different categories (Chandler, 2007). Chandler describes these 

as: 

 

“1. Symbol/symbolic: a mode in which the signifier does not resemble the signified 

but which is fundamentally arbitrary or purely conventional – so that this relationship 

must be agreed upon and learned: e.g. language in general (plus specific languages, 

alphabetical letters, punctuation marks, words, phrases and sentences), numbers, 

morse code, traffic lights, national flags. 

 

2. Icon/iconic: a mode in which the signifier is perceived as resembling or imitating 

the signified (recognizably looking, sounding, feeling, tasting or smelling like it) – 
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being similar in possessing some of its qualities: e.g. a portrait, a cartoon, a scale-

model, onomatopoeia, metaphors, realistic sounds in ‘programme music’, sound 

effects in radio drama, a dubbed film soundtrack, imitative gestures. 

 

3. Index/indexical: a mode in which the signifier is not arbitrary but is directly 

connected in some way (physically or causally) to the signified (regardless of 

intention) – this link can be observed or inferred: e.g. ‘natural signs’ (smoke, thunder, 

footprints, echoes, non-synthetic odours and flavours), medical symptoms (pain, a 

rash, pulse-rate), measuring instruments (weathercock, thermometer, clock, spirit-

level), ‘signals’ (a knock on a door, a phone ringing), pointers (a pointing ‘index’ 

finger, a directional signpost), recordings (a photograph, a film, video or television 

shot, an audio recorded voice), personal ‘trademarks’ (handwriting, catchphrases)” 

(Chandler, 2007, p.36-37). 

 

As mentioned in the introduction, Caivano (1998) argues that depending on the context in 

which the colour is interpreted, it can portray any and all of these different types of signs. This 

makes colour a very versatile and flexible tool of communication. 

 

3.3 Colour-in-context theory 

The colour-in-context theory attempts to explain the reasoning behind our colour-meaning 

associations and why colour affects us in the way that it does (Elliot & Maier, 2012). The 

theory is based on six core premises. The first premise is that colour carries meaning. Elliot 

and Maier argue that when colour is discussed, both in academic and in non-academic 

settings, the main focus is preference. While preference is an important aspect of colour and 

psychological functioning (which is discussed further under heading 3.4), it is important to 

note that colour can carry psychological meaning that goes beyond whether we “like” a colour 

or not. Colour can be considered a non-linguistic visual stimulus that can symbolically 

communicate information. This gives colour a functional value as well as an aesthetic value. 

Elliot and Maier further argue that all three attributes of colour (hue, saturation and 

brightness) can carry meaning and have functional value (ibid). 

  

The second premise is that viewing colour influences psychological functioning (Elliot & 

Maier, 2012). When we view colours an evaluative process is set in motion in which we 

attempt to discern whether the presented stimuli is hospitable or hostile to us. Depending on 

the nature of the results of this process, our behaviour, affect and cognition can be affected in 

different ways. If the stimuli is perceived as hospitable it encourages appetitive affect (e.g., 

excitement, hope). If the stimuli is perceived as hostile it encourages aversive affect (e.g., 

anxiety, fear) (ibid). 

  

The third premise is that the effect of colour is automatic (Elliot & Maier, 2012). The physical 

and biological process of perceiving colours and processing the received information occurs 

outside the scope of our awareness. The same is often true for the effect colours have on our 
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behaviour, affect and cognition. Elliot and Maier use the term implicit affective cue (which 

was originally coined by Friedman and Förster, 2010) when talking about colour. It refers to 

stimuli that elicit hospitable or hostile discernments of the environment outside of our 

consciousness (Elliot & Maier, 2012). Cues like these are assumed to have an influence on 

our psychological functioning without us being aware of it (ibid). 

  

The fourth premise is that colour meanings and its associated responses have two sources: 

Learning and biology (Elliot & Maier, 2012). Our colour meaning associations are the product 

of a combination of the two. Learning in this case refers to classical conditioning or societal 

learning as Elliot and Maier refers to it. This is a learning process that occurs when two 

stimuli are repeatedly paired. This will eventually lead to colours eliciting the same response 

as the stimulus it was paired with would do. We are constantly exposed to this form of 

classical conditioning, where colour is paired with concepts, messages and experiences. The 

biological aspect stems from the evolution of colour vision as its contribution is vital to 

adaptation and survival. It aided animals in differentiating between edible and non-edible 

food, avoiding other animals with aposematic colouration, and determining the quality of 

mating prospects.  Elliot and Maier further argue that while some colour associations are 

based solely in societal learning, the two sources do not necessarily work independently of 

each other. It may very well be that many colour meaning associations taught through societal 

learning originates from biological proclivities, meaning that the two sources together shape 

how we perceive colour and its meaning (ibid). 

  

The fifth premise is that relations between colour perception and affect, cognition and 

behaviour are reciprocal (Elliot & Maier, 2012). Just as our behaviour, affect and cognition is 

affected by how we perceive colour, our colour perception is affected by our current 

behavioural state (ibid). 

  

The sixth and last premise is that colour meanings and effects are context specific (Elliot & 

Maier, 2012). Colour carries different meanings depending on the context in which it is 

perceived. Different colour meanings will also result in different effects on our behaviour, 

affect and cognition. Elliot and Maier define context as: “[…] the set of circumstances that 

frame a colour and determine its meaning in integrated fashion. The circumstances that frame, 

and give meaning to, colour may be physical or psychological” (2012, p.70). There are 

physical contexts where the colour-meaning associations are affected by what object the 

colour belongs to, as the other attributes of objects have been shown to have an effect on our 

colour perception (Elliot & Maier, 2012). A colour may also appear different when presented 

in isolation and when presented in an environment surrounded by other colours (ibid). This is 

an effect called simultaneous contrast (Kingdom, 1997). Colour-meaning associations may 

also be affected by psychological contexts (Elliot & Maier, 2012). As accounted for in the 

literature review, the colour red can, for example, carry a positive meaning in an affiliation 

context while it can carry a negative meaning in an achievement context (ibid). 
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This theory suited current work very well, as we attempted to investigate to what extent 

context affects colour expectations (which indirectly yielded us results concerning context and 

colour associations) from a scene. The fourth premise of the theory was of great use to us as 

we were also interested in why we associate colours the way we do. Even though we are all 

exposed to classical conditioning or societal learning in this sense, as we argued in the 

literature review, this form of learning is very much affected by factors such as what society 

we live in (our cultural background) and what role we have in that society (for example our 

occupation, age and gender). 

  

3.4 Ecological valence theory 

The ecological valence theory (Palmer & Schloss, 2010), on the other hand, attempts to 

explain the reasoning behind our colour preferences. Palmer and Schloss argue that our colour 

preferences originate from correspondingly coloured objects that we enjoy or that are 

beneficial for us. In other words, we like colours that we associate with objects we like and 

dislike colours that we associate with objects we dislike. This theory goes hand in hand with 

the colour-in-context theory, as Palmer and Schloss (2010) argue that colour preference has 

the same two sources as colour meanings and its associated responses: learning and biology. 

The biological aspect of this theory is therefore similar to the one described in 3.3. The colour 

of an object is an attribute that allows for identification of potential benefits or detriments, 

which makes an adaptive nature of colour preference crucial to survival and reproduction 

(Palmer & Schloss, 2010). We like colours that we associate with objects that we identify as 

beneficial to us or that gives us pleasure (e.g., ripe fruit). We dislike colours that we associate 

with objects that we identify as harmful to us or that gives us discontent (e.g., rotten food) 

(ibid). 

  

As in the colour-in-context theory, learning in this context is referring to classical 

conditioning. Repeated pairings between an object or a concept that you like and a colour, 

could eventually lead to you appreciating that colour (Palmer & Schloss, 2010). An 

interesting example of this is sports teams and the colours of their uniforms and brands. Fans 

tend to like the colour(s) of their favourite team while they dislike the colour(s) of rival teams 

(ibid). While the success rate of your favourite team can absolutely generate pleasure or 

discontent, it is not necessarily directly linked to a persons’ safety and physical wellbeing, 

separating the aspect of learning from the biological aspect.  

  

While Palmer and Schloss (2010) recognize the correlation between colour and 

objects/concepts, they fail to see that colour preference can cause object preference. We 

quote: “If object preferences were caused by colour preferences, then chocolate and faeces 

should be similarly appealing because they are similar in colour. Clearly this is not the case. 

Some third mediating variable conceivably might cause the strong correlation, but it is unclear 

what that might be." (Palmer & Schloss, 2010, p.8879). With the colour-in-context theory in 

mind, we believe that this third mediating variable is in fact context. The brown colour in the 

suggested example in this case, is associated with two completely different things depending 

on the context in which the colour is presented. We would therefore argue that, depending on 
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the context, colour preference can indeed cause object preference, even though it is often the 

opposite that is true. 

 

3.5 Summary of Theory 

The core of current work is the colour-in-context theory. This theory introduces context as a 

variable affecting our colour meaning associations (Elliot & Maier, 2012). It also states the 

sources which our colour associations originate from and how colour affects our behaviour, 

affect and cognition (ibid). In an attempt to lay a more solid theoretical and methodological 

foundation, current work also turned to hermeneutics and positivism. As current work is 

dealing with interpretations and the reasoning behind said interpretations, hermeneutics make 

a great fit. It is not only defined as the theory of interpretation of meaning, but it also 

considers the individual and their pre-understanding (Ödman, 2007). While it is argued that 

there is no absolute truth when it comes to interpretations (Thurén, 1993), one may find 

patterns in the interpretations if a quantifiable and statistical mindset is applied. This is the 

contribution of positivism. Peircean semiotics have also been discussed. It has aided current 

work in its methodological process as well as allowed the consideration of colour as a sign 

and a language of communication. Finally, this study also considers the ecological valence 

theory. While colour preference is not a variable that current work will take into account, its 

potential effect on the results and data is recognized. 

4. Methodology 

We have chosen to do a qualitative method with a practical test followed by semi-structured 

interviews. Our method utilises sections from other colour association methods, such as 

having participants look at screenshots from games and describing their feelings based on the 

image (Geslin & Beaudoin, 2016). We have also looked at a study where black and white 

images of facial expressions were presented and participants had to combine them with 

colours (Da Pos & Green-Armytage, 2007). We have taken parts of these studies and created 

our own environmental scene in black and white, thus allowing the participants to choose 

colours for a scene. Elliot and Maier (2012; Elliot, 2015) mentions that a flaw in many colour 

association studies is that they don’t take all aspects of colour into consideration. In our 

method we have chosen to include hue, saturation and brightness as a way to solve this issue. 

We have chosen to do semi-structured interviews based on Hellsten’s (2017) study where she 

used it. We found that it fit our method since we could find out motivations behind choices 

that way. 

 

To make sure that the participants were not influenced by any semiotic signs we chose not to 

combine a set number of chosen colours with words or signs. Another way of approaching 

semiotic unbiasedness can be found in Robert Curtietta’s and Kelly Haggerty’s study about 

colour - music associations (1987), where the participants circled the colour associated with a 

certain music piece and thus avoided having to describe a colour with words. Colour in itself 

can also be regarded as a sign (José Caivano, 1998). He describes and brings up examples of 

how colour can substitute something else as a sign and therefore bring meaning to the colour. 
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He says that words' main use is as symbols that represent the object in a subjective and 

conventional way (ibid). Our narratives include words and meanings, but it is not there to 

specifically describe a colour. The colour will substitute the words and as Caivano says: “[…] 

Color work as icons, thus forming a link between the colors and the objects they represent 

based on similarity.” (Caivano, 1998, p.391). 

 

4.1 Preparations 

We started by creating two complimentary narratives. We chose to use two narratives which 

focused around the theme of death but from different perspectives. We did this to create 

enough difference to trigger different emotional reactions that could be reflected in colour but 

were similar enough not to make the result obvious. Except a sentence declaring that the event 

is played out in a town square, it does not include any description of the environment to let the 

participants interpret that themselves and be able to project it onto the scene.  

 

We wrote the narratives based on H. Porter Abbot's book The Cambridge Introduction to 

Narrative (2008) where he states that inserting narratives everywhere is a human tendency 

and when there are gaps in the narrative, the reader will fill those gaps. By leaving gaps in our 

narrative, we therefore left room for individual interpretation of the environment and colour 

based on the little knowledge they received from the narrative. The narratives, instructions, 

questionnaire and all other texts and equipment used in the test were written and presented in 

English.  

 

Our type of sampling was convenience sampling, which in our case were game design 

students. This is a group of people that we could easily get in touch with. Many of them were 

writing their own thesis which meant that our schedules looked somewhat similar and they 

were likely needing interviewees for their studies, in which case an exchange of favours could 

be implemented. The education we were attending is international, meaning there was a 

possibility for us to interview people from different countries and cultures (which is, as 

mentioned previously, a factor that might affect the final results). This group was also 

somewhat diverse in terms of gender. Many of them lived in a close proximity to us which 

was a requirement since we needed to be able to meet our interviewees in person in order to 

set up the experiment the way we wanted to. What this group did not have was great diversity 

in age. The age in general lied between 20 - 30, which was not that great of a span. All of our 

testers were game design students which made occupational background a factor we could not 

take into consideration since we did not have anything to compare it with. 

  

4.2 Creation of the Scene 

We wanted the scene to be neutral enough so that it did not feel like it belonged to any of the 

two narratives but still look like the narratives could take place in this scene. We did this by 

creating assets that were simple in detail but clearly communicated what they were. We 

placed our assets in the scene so there would be clear areas to colour as well as an empty area 

in the middle where the participant could imagine the narrative playing out. 
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At the start of the project we planned to have a high-resolution screenshot of a 3D scene that 

the participants were to colour over with a multiply effect on the layers in Photoshop (Adobe 

Inc, 2022). After pilot tests we noticed that the participants had difficulties differentiating 

between areas and that they could not choose lighter colours on the shadowed areas of the 

scene (Figure 1). We solved this by deciding to draw line art on top of the screenshot and then 

use a completely white background behind it to eliminate any shadows or highlights (figure 

3). The line art was made using Photoshop's (Adobe Inc, 2022) basic hard brush in sizes 1- 

10. Since the colour choice was the most important part of the test we did not want anything 

to hinder our testers from focusing on that or anything that hindered them from choosing 

exactly what colour they wanted. This was also one of the reasons we decided to change the 

way the participants coloured the drawing. We started by wanting them to use a brush and 

colour the drawing, but from pilot tests, we noticed that some of the participants’ skill in 

Photoshop (Adobe Inc, 2022) slowed them down and made them stressed. By switching the 

tool they were to use to the fill/bucket tool, we reduced the risk of stress due to technical 

skill.  

 

 
Fig. 1. Old Scene 

 

We had to modify the picture to allow for use of the fill tool. Just using the previously made 

line art was not sufficient as it contained many very small areas that were difficult to press 

and areas that a pilot tester wanted to colour one solid colour were separated by details. By 

making a layer under the line art that the participants coloured on we solved this issue. This 

layer was created by using the colour selection tool to mark out all line art, change the 

sensitivity to high and then using those markings to delete sections of a clean layer. This 

meant that the clean layer below were separated into areas based on the line art. We then 

cleaned these areas up to create bigger, more solid areas and used a black background to 

easily see where these areas were. At the end we combined both the white, cut out layer with 

the black background and then had a more basic version of the line art that the testers more 

easily could use the bucket tool on (figure 2).  
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Fig. 2. Areas for colouring 

 

 
Fig. 3. Line art isolated 

 

4.3 Test 

When looking for participants we wanted to keep as much information about the test hidden 

as to not introduce any ideas of what they “should” answer or an idea of the purpose of the 

study before the test. We informed them that they would read two narratives and do two 

exercises after each one as well as be interviewed about their experience. We therefore did not 

specify what they would do after reading the two narratives. 

  

Before the experiment we sent out a questionnaire asking our testers about their age, gender, 

nationality and any potential experience with graphic design, colour theory, colour 

psychology or art theory. The questionnaire questions can be read in appendix A and the 

answers in appendix B1. Asking basic questions such as these through a questionnaire rather 

than during the interview saved both us and our participants’ time. We collected information 

on the participants' names to keep the questionnaires connected to the other information 

collected. We used the personal information about the participants for analysis purposes only 

to see if we could find any similarities to other colour association studies where gender, age 

and nationality had an effect on the colour associations as mentioned in the background 

section. After the paper was completed the names of the participants were deleted from the 

questionnaire. 

 

 
 

1 One of the participants answered the questionnaire twice. We only took into account one of the results. 
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We also chose to include Ishihara’s Tests for color blindness (1972) to confirm that our 

testers were not red-green colourblind as that would interfere with our results. The most 

common form of colour blindness is red-green colourblindness (Salih et al., 2020) which was 

why we decided to only test for that and not for blue-yellow deficiency. The colour blindness 

test was performed at the test location in daylight before the subjects started the test. None of 

the participants had any colour vision deficiencies. 

 

After the colour blindness test, the participants got to read the instructions on paper to make 

sure that every participant got the exact same instructions. Accompanied in the instructions 

were pictures of the tools they were allowed to use (figure 4, 5, 6 and 7) The text was written 

in Times New Roman and in font size 20. The instructions were: 

 

Instructions 

You will read a narrative and then colour a black and white picture in which this narrative is 

played out. 

 

Use the bucket tool to colour in the areas in the picture, the thicker black lines mark out the 

connected areas. 

 

We recommend that you don’t take more than 15 - 20 minutes for the colouring process, how 

“good” the colouring is does not matter, the time limit is more to make sure that you don’t get 

exhausted. 

 

You are just allowed to colour using the bucket tool, other tools you are allowed to use are the 

colour picker tool and navigation tools. 

 

Don’t create more layers than the two already there or change any attributes of the layer 

 

You are free to use any colours you like and you are allowed to reuse colours you have picked 

before 

 

You use the zoom tool by selecting it or pressing Z, holding in the left mouse button over the 

area in the picture you want to zoom in on and dragging the mouse left and right. 

 

You use the hand tool by selecting it or pressing H and holding down the left mouse button on 

the picture while moving the mouse button. 

 

To colour an area, select the bucket tool or press G. Hover over the area you want to colour 

and press the left mouse button.  

 

To use the colour picker, select it from the toolbar or press I. Hover over a colour on your 

picture you want to use and press the left mouse button to select it. To colour you have to go 

back to the bucket tool. 
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If you want to undo a step of what you did you can press CTRL + Z 

 

 

 

Fig.4. Magnifying glass symbol Fig. 5. Hand Symbol  Fig. 6. Bucket Symbol 

Fig. 7. Colour picker Symbol 

 

Participants then read narrative number one printed on a paper. With consideration to possible 

differences in vision, we wrote the narrative in a large and clear font, which we considered 

Times New Roman, font size 20 to be. We left the room when the participants were reading 

the instructions and the first narrative to reduce the risk of misreading caused by stress. We 

re-entered after they had read to show the scene they were to colour, went out from the room 

and re-entered when the first colouring was done. Narrative number 1 was:  

 

We all knew he was innocent. Yet there he was, standing on his knees, his hands tied 

behind his back, waiting for the inevitable. The normally so cheerful town square was 

completely silent. There was no cheering on this day, no taunts and no laughter. 

Everyone held their breath as the executioner readied his axe. Few people dared to 

look, and only knew it was done when they heard his head fall to the ground. 

 

After reading the narrative, participants coloured the black and white scene (figure 8) based 

on the knowledge that the narrative took place in the scene they were viewing. They only used 

the fill tool in Photoshop (Adobe Inc, 2022). Other than colour, they were not allowed to 

change anything in the picture or the set up. They were not allowed to use any other tools than 

the bucket tool, colour picker and tools for navigation such as zooming in/out and moving the 

view. The participants were able to choose whichever hue with whatever brightness and 

saturation they wanted. They coloured on a layer below the line art to colour without 

worrying about obscuring the picture. They were not allowed to add a new layer or change 

any attributes of the set up layer.  

 

 
Fig. 8: Black and white Scene 
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They then moved on to read narrative number two printed on paper which they were given 

when completing the first colouring. They were not allowed to go back to the first picture or 

first narrative when they were done with them. The text was written with the same font and 

size as the first. After giving the participants the paper with the narrative on it and telling 

them that they were to repeat the colouring process but based on the second narrative we left 

the room and only entered if they needed help or when they were done. The second narrative 

was: 

 

The day that nobody wished would come, was at last here. He had lived a full life, alas 

we wished it would have lasted but another day. Everyone had gathered in the town 

square that day, to say their farewells. He had done so much for so many. Our beloved 

king. 

 

Participants coloured the same picture of the scene. They used the same tools as the first and 

they were recommended to spend the same amount of time on the colouring process. 

 

By having the second narrative come directly after the first, the participants could have been 

affected by the carryover effect, which is when previous tests or conditions affect how the test 

subjects answer or react in the following test (Jhangiani et al, 2019). Our participants could 

have been affected by one type of the carryover effect, which is called the context 

effect/contrast effect. This means that the conditions of the first test may affect how the 

participants react in the following test (ibid). In our test that meant that the first narrative and 

colouring could affect how the test subjects coloured and reacted to the second narrative. To 

solve this problem, researchers can use counterbalancing, which is when participants 

complete the tests in different orders (Jhangiani et al. 2019).  As we had an even number of 

participants (six) we let half of them do narrative one first and the other half narrative two 

first to counterbalance the carryover effect. 

 

They coloured it on an OMEN by HP laptop 17 with a screen size of 17 inches, the screen had 

1920 x 1080 screen size resolution and 40 in screen brightness at the test time. The colouring 

process took place inside Photoshop (Adobe Inc, 2022) with access to all colours on the RGB 

spectrum. RGB is an additive colour model which computer monitors use to create colours 

(Adobe Inc, 2021). Within Photoshop (Adobe Inc, 2022) it is possible to choose from 

different colour modules to fit what purpose the image has.  
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Fig. 9. Set up in Photoshop (Adobe Inc, 2022) for testers. 

 

We did not aid with the colouring process except help with technical problems. They were 

told that they were recommended to spend 15 to 20 minutes on the colouring process. We 

recommended the time based on our pilot tests and the fact that we only want them to place 

areas of flat colours based on instinctive thought and not spend too much time on each 

picture. Using Photoshop (Adobe Inc, 2022) as a program for our test was beneficial as 

Photoshop (Adobe Inc, 2022) allowed us to see the numeric values of the colours the 

participants used easily. The negative aspects of using Photoshop (Adobe Inc, 2022) were 

however that the screen can skew the colours and therefore make the same colour appear 

different on different screens, as mentioned by Elliot and Maier (2012). Elliot and Maier 

conclude that using a spectrophotometer is the most appropriate tool but as we did not have 

access to that we used Photoshop (Adobe Inc, 2022) 

 

We then conducted semi-structured interviews with the participants. The interview questions 

were chosen so that we could know why the participant chose the colours they chose without 

asking them directly. Because we wanted to know if the narrative affected the colour 

association we had to ask about their interpretations of the narrative and their feelings about 

the narrative. We also held these interviews to find the origin of the associations. We had pre-

written questions to guide the interview and get the answers we wanted. However, the written 

questions were meant as a guide for us and if during the interview we felt like we got the 

answer for a later question we were open to skip as to not be repetitive. We chose to do semi-

structured interviews to be able to control the interview but still allow the participants to 

express themselves freely. We wanted to be able to have a discussion with the participant. Our 

questions can be read in appendix C. The interviews were recorded and one of us took notes 

during the interview as well. 

 

4.4 Reading the Results 

When analysing the pictures and interviews we looked at objective characteristics, i.e. 

descriptions of objects like green grass, and conceptual characteristics, which are descriptions 

of feelings. We did this by transcribing the interviews and seeing what words they used and 

looked at how the different paintings differ in terms of hue, saturation and brightness. We 
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also connected the interviews with the game scene to find motivations behind their colour 

choices.  

 

As previously mentioned, we wanted to look at all attributes of colour since that has been a 

flaw in previous colour association studies, as pointed out by Elliot (Elliot, 2015). In 

Photoshop you can look at a colour's HSB (Hue, Saturation, Brightness) values separately. 

The S and B values go from 0 to 100 and H goes from 0 to 360. This made it easier for us to 

compare the colours since we could categorise them according to these values.  

 

We categorised the colour by splitting the S and B values into three sections each, to see if a 

coloured picture was darker and more desaturated for example.  The first category was 

between 0 - 33, for saturation lower values means low saturation and for brightness it means 

darker colours. The middle category is 34 - 67, which is one value bigger than the other two 

but we did this to avoid having decimals in the categories as Photoshop (Adobe Inc, 2022) 

only shows whole numbers. This middle category shows the middle values for both saturation 

and brightness. The last category was 68 - 100 which means high saturation or light colours. 

To make it easier to analyse the hue we also split the colour wheel into three separate parts 

based on the type of colour. By splitting the wheel we could use the numeric value of the hue 

to easier keep statistics of the data. There was a red category which included red, pinkish, 

yellow and orange colours. A blue category for blue, purple and turquoise and a green 

category for varying shades of green, green-blue and green-yellow. The red category includes 

colours with values between and including 301 - 360 and 0 - 60, the blue category includes 

the values between and including 181 - 300 and the green category includes values between 

and including 61 - 180.  

 

We decided the values included in each category based on the fact that 0 is red on the colour 

wheel, from 0 red fades into green/yellow on one side and blue on the other side. As 360/3 is 

120 we could take 0 + 60 to get the limit of red on one side and 360 - 60 to get the limit on the 

other side. From there we took the value that red stopped by and calculated the limits for the 

green and blue category. To calculate the mean value of the saturation and brightness we 

combined all the values of the colours and divided them with the amount of colours. Splitting 

the colours into red, blue and green also makes sense when Photoshop (Adobe Inc, 2022) uses 

RGB as a colour system which stands for red, green and blue.  

 

When we analysed the results we looked at the differences and likeness between the coloured 

pictures by one individual tester and also looked at the differences and similarities between 

the testers. We looked for any differences and how those differences looked, and then looked 

for explanations for why it looked like this in what they coloured and what they told us 

through interviews. 

 

4.5 Limitations 

The limitations on this method are mainly the small number of participants and the 

similarities of participants. All the participants were game design students between the ages 
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20 and 30. Therefore factors such as age and occupational background was not something we 

could get any results from. Our participants were quite diverse in terms of gender and cultural 

background but because of the small number of participants, we could not draw any general 

conclusions regarding this. The weakest point is our small number of participants, and 

because of it we could only see trends based on our results. These become less reliable as it 

also could be just an answer of the small group. We were also limited to draw any general 

conclusion because of the carry-over effect. The participants did experience some degree of 

the effect as presented in the results section. Even if these seemingly did not have as strong of 

an effect as shown again by the results of both the three who read narrative one and the three 

who read narrative two first, it most likely affected the results. One weakness with the study is 

that we could not use the Munsell colour system (Feisner & Reed, 2014). The Munsell system 

has three dimensions being hue, value and saturation. (ibid). It is something other colour 

studies have used (Clarke & Castall, 2008; Palmer & Schloss, 2010; Tham et al, 2019; Gao et 

al, 2006). Using that system could help in making a study easier to compare. Another 

weakness pointed out by Elliot and Maier (2012) is the fact that the participants had a vague 

idea about the purpose of the study. The interview results also showed that some of the 

participants came close to guessing the purpose of the study. 

5. Results 

Our aim with the study was to find out if and how narratives affect a person’s colour 

associations within a game scene. We tested the testers in a group room at our school during 

the day of Thursday the 28th and Friday the 29th between 13 - 18. There were three testers 

each day and they all took between 32 to 53 minutes, colouring both pictures. The room was 

lit with daylight but had curtains pulled to make the colours on the screen easier to view. 

(Figure 10). Participants 1-3 read narrative one first and participants 4-6 read narrative two 

first. Three participants grew up in Sweden, one participant had a cultural background from 

both Sweden and Japan, one participant was from Iran and one from Romania. Four of the 

participants identify as women and two of them identify as men. In this result section we will 

refer to hue as H, saturation as S and brightness as B.  

 

 
Fig. 10. Picture of the Test Room 
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5.1 Participant 1 

The tester was a 23 year old woman with experience of both game design and art theory. She 

took 51 minutes to colour both pictures. 

 

Table 1. Brightness, Saturation Categories for Narrative 1 

Narrative 1 Low 0-33 Middle 34 - 67 High 68 - 100 

Saturation 29 9 4 

Brightness 7 19 16 

 

Table 2. Brightness, Saturation Categories for Narrative 2 

Narrative 2 Low 0-33 Middle 34 - 67 High 68 - 100 

Saturation 24 7 2 

Brightness 3 17 13 

 

Table 3. Colour Categories 
 

Red Green Blue 

Narrative 1 26 9 7 

Narrative 2 19 6 8 

 

She used 42 colours for narrative 1 and 33 for narrative nr 2. For narrative number 1 the S 

value had a majority in the lower category and a mean value of 28.6. The values ranged 

between 0 and 91. The B values had a majority in the middle category and had a mean value 

of 58.8.  The values ranged between 16 and 85. The narrative 1 also had a majority of its 

colours in the red category with 2 colours being grey (S: 0).  In narrative 1 she used 13 

different hues for the houses, grey sky (B: 69) and a greyish ground with brown undertones 

(H: 26, S: 6, B: 45). The maximum S value of the houses was 35 and the minimum value was 

6. The windows were coloured with a grey-blue colour (H: 180, S: 9, B: 76). 2 of the market 

stands shared colours and the other 3 had different colours. The fruits in the stands have two 

colour variations. 

 

Narrative two had a majority of its S values in the lower category with a mean value of 20. 

The values of S ranged from 0 to 94. The B values had a majority in the middle category and 

had a mean value of 62. The values ranged between 26 and 89. The majority of the colours for 

number two were also mostly in the red category with 4 grey colours. The houses in narrative 

2 had 9 different hues, the S values for them ranged between 0 and 39 and the B values 

ranged from 61 to 86. The ground was grey (B: 65) and the sky a bright light blue (H: 198, S: 
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17, B: 91). The stalls had two different colour combinations and the fruits had 2 different 

hues. 

 

In her interview she described narrative 1 as a sad and sombre story with a heavy theme. She 

focused on a sentence she recalled as “a usually colourful town”2 which influenced many of 

her decisions in narrative 1 but also carried over to narrative 2 as she wanted them to be 

connected. She used the words darker and grey several times when talking about narrative 1. 

She said she used darker and less saturated colours and by using these colours tried to express 

grief. The second narrative was described as a funeral for a king who the people loved, they 

were sad but still hopeful. She still made the colours less saturated to express the grief the 

people felt but the grief is different in the second one. For the second one she also made the 

sky a clear blue one as it represents a clear blue sky. When it’s a clear sky she becomes happy 

as it means it is sunny outside. The described the scene as a marketplace in a small mediaeval 

town, it also reminded her of the game Skyrim (2011) which has a scene with an execution in 

the beginning. 

 

 
Fig. 11. Narrative 1 colouring          Fig. 12. Narrative 2 Colouring 

 
Fig. 13. Narrative 1 colours used   Fig. 14. Narrative 2 Colours used 

5. 2 Participant 2 

The tester was a 29 year old woman with experience in game design. She took 32 minutes to 

colour both pictures.  

 

 

 
 

2 This is believed by us to be a misreading as the word colourful is not used in the narrative 
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Table 4. Brightness, Saturation Categories for Narrative 1 

Narrative 1 Low 0-33 Middle 34 - 67 High 68 - 100 

Saturation 11 13 4 

Brightness 15 12 1 

 

Table 5. Brightness, Saturation Categories for Narrative 2 

Narrative 2 Low 0-33 Middle 34 - 67 High 68 - 100 

Saturation 5 12 6 

Brightness 1 11 11 

 

Table 6. Colour Categories 
 

Red Green Blue 

Narrative 1 19 3 6 

Narrative 2 15 4 4 

 

She used 28 colours for narrative number 1 and 23 colours for narrative 2. Narrative 1 had a 

saturation mean value of 40.0 and was in the middle category, the saturation values ranged 

between 0 and 82.  The brightness had a majority in the lower category with a mean value of 

37.9, the values ranged between 17 and 81. A majority of the colours were in the red category 

with one colour being grey. For the houses in narrative 1 she used 7 different hues, a low 

saturation brown (S: 19) for the ground and a bright grey-blue colour for the sky (H: 185, S: 

6, B: 81). The S values for the houses ranged from 0 to 39 and the B values ranged between 

26 and 52. The stalls were all uniform in colour and the fruits had 4 different hues, red, 

yellow, green and purple. The windows had two colour variations, one deep blue (H: 219, S: 

29 B: 19) and one yellow (H: 50, S: 67, B: 62). 

 

Narrative 2 had a majority of its S values in the middle category with a mean value of 52.7, 

the S values ranged from 4 to 88. The B values were equally many in the middle and top 

category with a mean value of 66.7. They ranged in value from 41 to 97. The colours were 

mostly categorised as red, no colour was grey. The houses had 6 different hues, the ground a 

very white brown (H: 31 S: 10, B: 95) and the sky a very bright, light blue (H: 185 S: 21 B: 

97). The houses S value ranged from 52 to 72 and their B values was either 51 or 60. The 

windows had two different hues, blue or yellow. The yellow and blue were both bright (B: 

97). The stalls were all uniform in colour and the fruits had 5 different hues. 
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In her interview she describes narrative 1 as very dark and sad. When colouring the picture, 

she tried to keep it dark and grey and thought specifically about bad, rainy weather, as this 

was something that made herself sad. She used many wood tones as she interpreted the town 

as being old and made of wood. She thought about the first scene in the game Skyrim (2011) 

when a man is being decapitated. She described the second narrative as harder to colour as it 

was both sad and happy. When she read it, she was reminded of fairy tales including a king 

who dies protecting someone he loves. She explains that she chose to express the feeling of 

both happy and sad by including more different colours but still keep them lower in 

saturation, as well as make them bright. For the houses she specified that she thought of 

houses in fairy tales, which she says have more colourful houses. When asked to describe the 

scene she described it as an old town and thought about games and movies with an old setting. 

 

 
Fig. 15. Narrative 1 colouring        Fig. 16. Narrative 2 Colouring 

 
Fig. 17. Narrative 1 colours used   Fig. 18. Narrative 2 colours used 

 

5.3 Participant 3 

The tester was a 26 year old woman with experience in game design. She took 33 minutes to 

colour both pictures. 

 

Table 7. Brightness, Saturation Categories for Narrative 1 

Narrative 1 Low 0-33 Middle 34 - 67 High 68 - 100 

Saturation 18 9 2 
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Brightness 7 12 10 

 

Table 8. Brightness, Saturation Categories for Narrative 2 

Narrative 2 Low 0-33 Middle 34 - 67 High 68 - 100 

Saturation 6 13 5 

Brightness 1 6 16 

 

Table 9. Colour Categories 
 

Red Green Blue 

Narrative 1 19 6 4 

Narrative 2 13 6 5 

 

She used 29 colours for narrative 1 and 24 colours for narrative 2. For narrative one, the 

majority of the S values were in the lower category with a mean value of 28.0, the values 

ranged between 0 and 84. The majority of the B values were in the middle category with a 

mean value of 54.0 and a range of values between 4 and 100. The majority of colours were in 

the red category and 3 colours were grey and one white (H:0 S:0 B:100). She used 6 different 

hues for the houses, their S values ranged between 19 and 40 and their B values ranged 

between 34 and 82. The ground was a dark grey with green-yellow tones (H: 60, S: 3, B: 30) 

and the sky was a dark grey (S: 2, B: 44). The windows were all coloured with a semi dark 

grey (S: 1, B: 53). All the market stands were coloured the same and the fruits had 9 different 

hues.  

 

For narrative 2 the majority of the S values were in the middle category with a mean value of 

47.4, the values ranged between 0 and 79. The B values were mostly in the top category and 

had a mean value of 75.0, the values ranged between 24 and 100. A majority of the colours 

were also in the red category and one colour was white. The houses were coloured with 4 

different hues, their S value ranged between 40 and 70 and their B values ranged between 63 

and 91. The ground was coloured with a grey purple colour (H:280, S: 5, B: 49) and the sky a 

grey-blue (S: 12, B: 75). All the windows had the same bright yellow-green hue (H: 62, S: 23 

B: 96) except one which was white. All the market stands had the same values and the fruits 

had 6 different hues. 

 

The tester described the first narrative as having a dense, grey mood. The man had done bad 

things and was going to be decapitated. She thought it had a sad feeling, so she focused on 

having dull colours, dull colours being less saturated colours. She also described the mood as 

grey. She chose to not make the houses exclusively grey and black as it was stated that it was 
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a usually happy town. The colour choices that were easy were the colours that she could draw 

from real life, for example, she chose to make the fruits “realistic” colours. For the second 

narrative she felt that it still had a sad mood but it was not as sad as the previous one. She got 

a warmer feeling from it and therefore chose to use more colour and more saturation. She also 

started by painting the houses all orange like but then decided to connect the two narratives 

and make it more like the previous one but brighter. The sky was kept similar to the previous 

one but instead of just grey and dull she chose to include blue in it to make it less depressing. 

She connects a grey sky to rain and a blue clear one to a sunny day, the latter one making her 

happier. Overall, the second one felt warmer and brighter to her than the first one. 

 

 

Fig. 19. Narrative 1 colouring        Fig. 20. Narrative 2 Colouring 

 

Fig. 21. Narrative 1 colours used                   Fig. 22. Narrative 2 colours used 

 

5.4 Participant 4 

The tester was a 28 year old man with experience in game design and colour theory. He took 

53 minutes to colour both pictures. This participant’s images had something that made the flat 

coloured areas have very slightly different values in seemingly random places, since all values 

differed with only 1, either up or down, and no visual difference was apparent we chose to 

interpret the colours as one. 

 

Table 10. Brightness, Saturation Categories for Narrative 1 

Narrative 1 Low 0-33 Middle 34 - 67 High 68 - 100 
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Saturation 7 27 0 

Brightness 3 21 10 

 

Table 11. Brightness, Saturation Categories for Narrative 2 

Narrative 2 Low 0-33 Middle 34 - 67 High 68 - 100 

Saturation 7 22 3 

Brightness 1 22 9 

 

Table 12. Colour Categories 
 

Red Green Blue 

Narrative 1 34 0 0 

Narrative 2 13 5 14 

 

He used 34 colours for narrative 1 and 32 for narrative 2. For narrative 2 the S values were a 

majority in the middle category, with no values in the higher category. The values ranged 

from 22 to 55 and had a mean value of 42.7. The majority of the B values were also in the 

middle category with a mean value of 56.4. The values ranged between 25 and 100. All of the 

colours fell into the red category and there were no grey colours. The houses had 4 different 

hues, their S value ranged between 46 and 54 and their B values ranged between 50 and 55. 

The windows had 2 similar hues (24 and 28), one of them were lighter (S: 30, B: 73) and the 

other was deeper in colour (S: 34, B: 49). The ground had a deep brown colour (H: 26, S: 39, 

B: 25) and the sky was a pale grey-red colour (H: 17, S: 25, B: 74). The fruit stands all had 

the same colour and the fruits all had different colours (12). 

 

For narrative 2 the S values were majorly in the middle category with the mean value being 

42.6. The values ranged between 0 - 75. The B values also had a majority in the middle 

category with a mean value of 51.2. The B values ranged between 29 to 100. There was a 

small majority of the colours that could be classified as blue with one grey colour. The houses 

had 4 different hues with The S values ranging between 18 and 59 and the B values ranging 

between 52 and 55. The windows all have the same colour, a pale reddish grey (H:35, S: 18, 

B: 52). The sky had a bright blue colour (H: 180, S: 10, B: 100) and the ground a deeper blue 

(H: 206, S: 36, B: 45). The fruit stands all had the same hues and the fruit was coloured with 

10 different hues. 

 

When interviewing tester 4 about narrative 1 he mentioned that he thought it had an oppressed 

atmosphere and he tried to communicate this by using darker and more dead colours. He also 

describes the narrative as aggressive and that he made it so it had less contrast. He mainly 
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used red and brown for the first one opposite to the second one which had more blue-green 

colours. When colouring the fruits he felt that it was easy as he picked them based on what he 

felt was natural, they had similar colours in both the first and the second but the second one 

had brighter colours and the first one darker and more saturated. For the chimneys he stated 

that they looked about the same for both pictures, dark and desaturated. When colouring 

narrative one he focused on the sentence “everyone knew he was innocent” as he really felt 

that they couldn’t speak up about it. For the second narrative he tried to convey a sad feeling, 

he described the narrative as a sad one with a king who everyone loved had died. He was 

trying to convey the sad and sombre feeling by using more dark and cold colours. He also 

stated that the colour you choose for the ground and the sky dictates the lightness in the rest of 

the painting since they take up much space. Comparing the two narratives, he says that he 

used colder colours for the areas in narrative 1 and warmer colours for narrative 2. He took 

inspiration from movies where they use colder colours in sadder moments. The participant 

described the scene as the main square in a city or town. 

 
Fig. 23. Narrative 1 colouring          Fig. 24. Narrative 2 Colouring 

 
Fig. 25. Narrative 1 colours used              Fig. 26. Narrative 2 colours used 

 

5.5 Participant 5 

The tester was a 23 year old woman with experience in game design and colour theory. She 

took 49 minutes to colour both pictures.  

 

Table 13. Brightness, Saturation Categories for Narrative 1 

Narrative 1 Low 0-33 Middle 34 - 67 High 68 - 100 
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Saturation 20 17 7 

Brightness 13 23 8 

 

Table 14. Brightness, Saturation Categories for Narrative 2 

Narrative 2 Low 0-33 Middle 34 - 67 High 68 - 100 

Saturation 8 24 11 

Brightness 4 16 23 

 

Table 15. Colour Categories 
 

Red Green Blue 

Narrative 1 21 10 13 

Narrative 2 26 11 6 

 

She used 44 colours for narrative 1 and 43 for narrative 2. For narrative 1, the majority of the 

S values were in the lowest category with the mean value being 37.7. The S values ranged 

between 12 and 91. The B values were mostly in the middle category and ranged between 18 

and 91. Their mean value was 48.1. Most of the colours were in the red category with no grey 

colours. The houses had 8 different hues and their S values ranged between 20 and 51. Their 

B values ranged between 31 and 73.  The windows had 3 different colours, 1 yellow and then 

two blue colours with the same hue but different S and B values. The ground was a grey-

green colour (H: 80, S: 12, B: 39) and the sky had a light blue colour (H: 206, S: 17, B: 84). 

The market stands consisted of the same 4 hues, 3 of them were for the wooden parts of the 

stand and one for the cloth roof. The fruits had 7 different hues. 

 

In the narrative 2 colouring most of the S values were in the middle category with a mean 

value of 56.2. The colours ranged between 0 and 96. The B values had a majority in the 

higher category with a mean value of 66.6. The colours ranged between 25 and 100. A 

majority of the colours could be classified as red, one of the colours was white. The houses 

had 8 different hues and the S values ranged between 26 and 82, the B values ranged between 

24 and 94. The windows had 5 different hues, all different blue-greens. The ground was a 

blue-grey colour (H: 180, S: 28, B: 58) and the sky had the same colour as the ground but a 

bit brighter (B: 68). The market stands had in total 4 different hues, 2 different brown for the 

wood part and two for the cloth roofs. The fruit varied in colour with 10 different hues. 

 

During participant 5’s interview, she described the first narrative as a bloody event that was 

darker than the second one, which she had read first. She interpreted that everybody had 

loved the innocent man and that it was similar to the previous narrative in that it was still 
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about mourning but darker. She also felt that it was a more serious narrative and that made 

her think that the colours should be more realistic and gloomy. She thinks this was because of 

how movies make things gloomy when similar situations occur. She had a harder time with 

the tents in the first one because she was unsure if they would want to keep the colourful tents 

from the second narrative up, she ended up not using colourful colours but reflected that if she 

was in a situation where a loved one was being prosecuted she would not care about the tent 

colour. She also used gloomy colours for the buildings, which was grey-blueish colours as she 

thought blue represented sadness and therefore represented the people. In the second narrative 

she felt that it was sad but because the people loved the late king she added more colourful 

colours to show that it wasn’t just tragic. She also used colourful colours to make the town 

appear happier as she thought it looked empty which made her sad. She was also reminded of 

gamla stan in Stockhom and “Stockholms Blodbad”, she was inspired especially by the 

houses in gamla stan which are quite colourful, so she also made the houses more colourful. 

Other than that she was also reminded of the movie Tangled when they send up lanterns in the 

sky, she explains it by saying “Everything is sad but they still have hope.” When changing 

colours she mostly made them brighter to avoid having muddy colours in the picture. 

 

 
Fig. 27. Narrative 1 colouring          Fig. 28. Narrative 2 Colouring 

 

Fig. 29. Narrative 1 colours used            Fig. 30. Narrative 2 colours used 

 

5.6 Participant 6 

The tester was a 26 year old man with experience in game design and colour theory. He took 

34 minutes to colour both pictures. 
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Table 16. Brightness, Saturation Categories for Narrative 1 

Narrative 1 Low 0-33 Middle 34 - 67 High 68 - 100 

Saturation 2 9 6 

Brightness 8 9 0 

 

Table 17. Brightness, Saturation Categories for Narrative 2 

Narrative 2 Low 0-33 Middle 34 - 67 High 68 - 100 

Saturation 2 3 10 

Brightness 2 6 7 

 

Table 18. Colour Categories 
 

Red Green Blue 

Narrative 1 12 4 1 

Narrative 2 11 3 1 

 

He used 17 colours for narrative 1 and 15 colours for narrative 2. For narrative 1 the majority 

of the S values were in the middle category with the mean value being 60.7. The values 

ranged between 0 and 81. The B values were a majority in the middle category with the mean 

value being 36.1. The values ranged between 0 and 65. The majority of the colours were in 

the red category with one of the colours being black (H: 0, S: 0, B: 0). The houses had 2 hues 

and their S values ranged between 49 and 57, the B values ranged between 22 and 43. The 

windows were all black. The ground had a dark brown colour (H: 46, S: 67, B: 31)  and the 

sky had a dark blue colour (H: 233, S: 67, B: 31). The stands all shared the same 2 colours, 

one of them was for the base and one for the cloth roof. The fruits had 8 different hues. 

 

For narrative 2 the majority of the S values were in the high category with a mean value of 

62.3. The values ranged between 0 and 98. The B values also had a majority in the high 

category and a mean value of 58.4. The values ranged between 7 and 100. The majority of the 

colours were categorised as red with one grey colour and one almost black. (B: 7). The houses 

had 2 different hues and the S values were either 44 or 48. The B values were either 22 or 40. 

The windows had almost the same black colour as in narrative 1 but it was slightly brighter 

(B: 7). The ground had a brown colour (H: 47, S: 98, B: 44) and the sky a bright light blue (H: 

191, S: 96, B: 100). The stalls all shared the same 2 colours, one for the base and one for the 

cloth roof. The fruits had 6 different hues. 
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Participant 6 connected the two narratives by assuming that it was the same king in both 

narrative 1 and 2, he had read the second narrative before the first one. He described the first 

narrative as gruesome and tragic and felt that it was very sad because the man being killed 

was, in his interpretation, the same good king from the second narrative. As he thought it was 

the same place and people, he tried to use the same or similar colours to the second one, but a 

darker version of them. He tried to express sadness by making the colours darker as he felt 

that darker colours are more depressing than bright ones. Generally he felt that the first 

narrative had a sad feeling. The second narrative he described was a short story about a dying 

king which he said was sad but still was pretty positive as the people really liked him and 

looked back on his life with joy. He felt that the way the king would be remembered was a 

way he himself would like to be remembered after he died. Because of the positive mood he 

felt himself in he chose brighter colours which he motivated by saying that he thinks it’s 

because of the sun and the way humans get vitamin D from it. When colouring the picture he 

went with more “realistic” colours, for example, he felt that it was easy to pick the colours for 

the sky, the ground and wooden objects. He started by colouring these objects that had these 

normal colours. He interpreted the town as a mediaeval town which made him think about the 

materials and colours available to the people of that time. This brought him flashbacks to 

games like Skyrim (2011) and Dungeons & Dragons (1974). He was reminded of Skyrim 

(2011) because he thought the town looked like a city in that game and he also remembered 

during the interviews that the colour he had chosen for the cloth (reddish) was the same 

colour used for the cloth roofs in the game. 

 

 

Fig. 31. Narrative 1 colouring            Fig. 32. Narrative 2 Colouring 

 

Fig. 33. Narrative 1 colours used            Fig. 34. Narrative 2 colours used 
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5.7 Summary of Testers’ Results 

 

 
Fig. 35. Overall Mean Value of Saturation        Fig. 36. Overall Mean Value of Brightness 
 

 

 
Fig. 37. Number of Colours    Fig. 38. Colour Category Division 

 

All of the testers used fewer colours in narrative 2. 4/6 testers had higher saturation in N2. 5/6 

testers had higher brightness in N2. Tester number 4 had a minimal difference between 

narrative 1 and narrative 2 of 0.1. 11/12 images have their colours primarily in the red 

category.3 

6. Analysis  

During our analysis we found themes related to the three attributes of colour: brightness, 

saturation and hue. As Elliot and Maier (2012) argue in the first premise of their colour-in-

context theory, all three attributes of colour can carry meaning and have functional value. We 

therefore found it appropriate to divide the analysis into three sections, each section analysing 

the results from the perspective of one of the attributes. Before doing that, however, we would 

like to present a shorter, more general analysis of the results, answering our main problem 

statement. 

 
 

3 The colour category diagram can be misleading as all testers have used different number of colours amongst themselves and 

between the narratives. 
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By analysing the participants’ images, we clearly see significant differences between the 

images related to the first narrative (n1) and the second narrative (n2). The one exception to 

this is participant number 1. While there are still differences between n1 and n2, they are 

more subtle than the results of the other participants. Looking at all participants, the 

differences between n1 and n2 alone would indicate that a narrative context does indeed affect 

the colour meaning associations and expectations of players from within a game scene. 

 

6.1 Brightness 

While the results might look different (in that no participants’ images look identical to one 

another), there are some patterns that can be discerned. 5/6 participants used colour with 

higher brightness when colouring n2 than they did when colouring n1. The mean value of the 

brightness in all n1 images combined is 48,6, while the mean value of the brightness was 63,3 

in all n2 images combined. The one exception to this was participant number 4, who went 

from a brightness mean value of 56,4 in n1 to 51,2 in n2. The reason for this overall increase 

in brightness can be found in the interviews. The participants described their perception of the 

first narrative by using words such as sad, depressing, gloomy, heavy and/or horrible. 

Interestingly enough, some participants also used words like grey, sombre and dark when 

describing the narrative. All of these words are in this case used to describe a feeling/emotion 

or a mood, but they can also be used to describe an attribute of a colour or an actual colour in 

the case of grey. As stated by the participants themselves, this interpretation, in turn, led to 

them using darker or more gloomy colours when colouring n1.  

 

While 5/6 of the participants also perceived the second narrative as being sad, they perceived 

it as happy at the same time. They used words like sad, happy, hopeful, cheerful, curious, 

lighter, warm and/or celebrating when describing their interpretations. A majority of the 

participants who interpreted the second narrative in this fashion, stated that this interpretation, 

in turn, led to them using brighter/lighter colours when colouring n2. Participant 6 said this 

when asked about their colouring process in n2: 

 

“After reading the first text I was still in a kinda positive mood, so I think I reached for 

more bright colours, because at least for me, when I see brighter colours it’s often 

connected to more positivity. “ 

 

When asked about this connection between brighter colours and positivity, they further stated: 

 

“I would assume that it’s connected to the sun, cause I guess we as human beings 

when we go out in the sun we get our vitamin D and such and it’s just natural pick me 

up for humans.” 

 

Likewise, participant 2 stated: 

 

“[…] for example if it's sad you might use darker colours, if it was a, like a happy 

feeling you would use, like, brighter colours, I think.” 
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Interesting to note is that participant number 4, who was the only one with a lower brightness 

mean value in n2 in comparison to n1, was also the only one who did not associate any 

positive concepts with the second narrative. While their interpretation of the event of the 

narrative seems to be consistent with that of the other participants, participant 4 used the 

words sad, sombre, dark and cold when describing the feeling/emotion or mood generated by 

n2. While a majority of the participants did indeed use the word sad when describing n2, they 

then focused on positive concepts, such as happy, hopeful and cheerful, while participant 4 

continued to focus on negative concepts such as sombre and dark. This could indicate that the 

reason for participant 4’s differing brightness mean values could simply depend on the fact 

that they did not associate the second narrative with any positive concepts. 

 

When participant 4 described their interpretation of the first narrative, they used words such 

as angry, oppressed, darker, dead and aggressive. As these could also be considered as being 

negative concepts, it is unclear as to why the brightness mean value would be higher in n1 

than in n2. One explanation could be that while the brightness mean values indeed differ 

between n1 and n2, the difference is quite small (56,4 in n1 and 51,2 in n2). It could be that 

this difference was small enough for participant 4 to perceive both n1 and n2 as having 

similar levels of brightness, that would both match the negative concepts that they perceived. 

 

The results of the current study indicate a clear connection between negative concepts and 

darker colours, as well as between positive concepts and brighter colours. These results would 

confirm the findings of Tham et al (2020) regarding patterns in associations between negative 

concepts and darker colours, and between positive concepts and brighter colours. 

 

6.2 Saturation 

4/6 participants used more saturated colours when colouring n2 than they did colouring n1. 

The mean value of the saturation mean value for all n1 images combined is 39,6 in 

comparison to a mean value of 46,9 for n2. The two exceptions were participant number 1, 

who went from a saturation mean value of 28,6 in n1, to 20 in n2, and participant 4 who went 

from a saturation mean value of 42,7 in n1 to 42,6 in n2. Combining this with the results of 

the interviews, a pattern similar to the one found in 6.1, can be discerned. In 3/6 of the 

interviews, a clear link between the sad feeling the participants perceived in n1 and the choice 

of less saturated colours can be found. They use words like dull and grey (which are colours 

with no saturation) when describing their colour process and some participants actually stated 

that they used less saturated or grey colours to communicate the perceived sad feeling. 

Several participants coloured the sky in n1 with grey colours. They stated that they did so 

because it symbolises bad, rainy and cloudy weather, which they perceive to communicate 

sadness. This is true for all participants with the exception of participant number 4, who does 

not mention saturation, dull or grey at all in their interview. 
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In n2, however, the responses of the participants are more mixed. Participant 1 stated that they 

chose to use less saturated colours in n2 as well, and instead used higher brightness to 

communicate the perceived happy feeling. 

 

“Uhm, there are still less saturated but they’re brighter instead, so that although it had 

that similar feeling of like sadness, and grief, it was like a different type of sadness.” 

 

Participants 2 and 3, on the other hand, both state that the perceived happy feeling in the 

second narrative incited them to use more saturated colours. As previously discussed, 

participant 4 did not mention saturation at all in their interview and their saturation mean 

value in n1 and n2 is almost identical. As discussed under heading 6.1, participant 4 did not 

interpret the second narrative as happy, which could also explain the similar levels of 

saturation between their two images. 

 

A majority of the participants seem to agree that lower saturated colours are appropriate when 

communicating feelings of sadness or grief. The matter becomes a little more complex in this 

case, when it comes to a potential connection between higher saturated colours and feelings of 

joy and happiness. Participants 1 and 6 did not use saturation to communicate happiness. 

However, participant 1’s previously quoted statement could be interpreted as them having a 

higher focus on communicating a “different type of sadness” rather than focusing on 

communicating a feeling of happiness, which seems to be the case with participants 2, 3 and 

5. One could therefore theorise that participant 1 chose to communicate the perceived feeling 

of happiness with the help of increased brightness (whis is also true for participant 6), but kept 

the saturation levels similar in n2 to communicate this “different type of sadness”. To put it 

simply, the difference in saturation results between participant 1 and participants 2, 3 and 5 

could be because they chose to communicate different concepts. 

 

When comparing the increase in saturation and brightness mean values from n1 to n2, it is 

clear that the brightness mean value has increased more in n2 than the saturation mean value. 

When looking at the different mean values of the individual participants, one can see that 

participants 2 and 6’s brightness mean value increased significantly more than their saturation 

mean value, while the increase in saturation and brightness mean values of participant 3 and 5 

is rather similar. This could indicate that participants 2 and 6 value higher brightness over 

higher saturation when communicating happiness, while participants 3 and 5 seem to value 

the two equally. 

 

Seeing as a majority of the participants indeed used higher saturated colours in n2 as well as 

stating that this decision was influenced by the perceived happy feeling, while the less 

saturated colours in n1 was influenced by the perceived sad feeling, one could argue that a 

connection between negative concepts and lower saturation, as well as between positive 

concepts and higher saturation exists. It would seem that the results of current work also 

suggests that brightness is valued higher when attempting to communicate positive concepts. 

This was indicated by the fact that participant 1 chose brightness, and not saturation to 
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communicate happiness. Participants 2 and 6’s brightness mean value also increased 

significantly more than their saturation value when comparing n1 and n2. However, seeing as 

participants 3 and 5 seem to value saturation and brightness equally when communicating 

happiness, no clear indications can be found in current work. It could be the case that factors 

such as age, gender and cultural background have an effect on this matter. It should be noted, 

however, that participants 2 and 3 (who had differing results) are both Swedish women of 

approximately the same age studying the same subject, which means that they have very 

similar backgrounds and still produced two different results in terms of saturation. 

6.3 Hue 

11/12 of the images have the majority of their colours in the red category. Participant 4 even 

went so far as to only use colours in the red category in n1 (we will revisit this fact and 

discuss it later in this section). The remaining image (participant 4’s n2) has one more colour 

in the blue category than in the red category. A big part of the reason why the red category is 

so dominant seems to be the many wooden details in the image, especially the market stands, 

which many of the participants have used brownish colours for. As wood and tree in its 

natural form often is brown and is often depicted in that way, this speaks to a sort of 

materialistic expectation from our participants. They associate wood and tree with the colour 

brown because that is what they look like in reality. Interesting to note is that participant 1 

stated that the environment in the image made them think about a fantasy setting, but despite 

this went for the more realistic brown colour when it came to the wooden details. Participant 2 

actually stated that they used the brownish colours because the image had a lot of wooden 

details. 

 

“[…] I was thinking since it was like old town, my head it was an old town, I just 

wanted to use a lot of brown to like, there was a lot of wood, or like, yeah.” 

 

There were a few exceptions to this. Participant 3 used blue colours when colouring the 

market stands, and participant 4 did the same in n2. Neither of them talk specifically about 

this particular colour choice in their interviews, but participants 1 and 5 talked about how they 

used more blueish colours to communicate sadness. Both participants 3 and 4 perceived the 

second narrative as being sad, which is also true for participant 3’s interpretation of the first 

narrative. Looking at the results of Tham et al (2020), they found an association between the 

colour blue and the concept depressed. Da Pos and Green-Armytage (2007) found an 

association between blue and sadness. This association can also be found in the English 

language, as the saying “feeling blue” refers to a sad or depressed mental state. As both 

participants perceived this sad or depressed feeling or emotion, it may very well be that the 

urge to communicate that emotion through the colour blue was big enough to have it replace 

the more realistic choice of brown in this case. While participant 5, also used blue colours in 

n1 to communicate sadness, they, on the other hand stated that the more dark and serious 

nature of the first narrative made them think of more realistic, or more gloomy colours. 

Participant 6 seemed to base a majority of their colouring decisions on what the real world 
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counterpart would look like, as they talked about what the materials of certain objects were 

and their natural colours. He used examples such as “green leaves and brown wooden boxes”.  

 

An interesting contradiction can be found within our results regarding the colour blue. When 

asked about their choice of colour for the sky in n2, multiple participants testified that they 

chose a light blue or blue colour to communicate a more happy feeling. When asked why they 

associated blue with happiness in this case they stated that it reminded them of clear skies and 

nice and sunny weather which in turn makes them happy. This association between the colour 

blue and the sky confirms the findings of Tham et al (2020). It could be argued that this 

further confirms the colour-in-context theory and proves the importance of context in regards 

to colour, as the colour blue in the case of current study has been proved to be associated with 

both sadness and depression, as well as happiness depending on the context in which the 

colour was used. 

 

It was not only specific hues that our participants considered to communicate happiness, but 

also the amount and variety of hues. Multiple participants used the word colourful when 

motivating their decision to colour the buildings in different colours. They stated that they 

used lower saturated and darker colours to communicate the sad feeling of the event, but that 

they used a variety of hues on the buildings to communicate that the town is usually a happy 

place. Participant 3 said this when discussing n1: 

 

“I think just because I wanted to like, to come across that it’s like, that it’s usually like 

happy and colourful, but yeah I dulled it down to be like, right now it’s a very grey 

and sad day, but usually it's not. sort of.” 

 

Participant 2 said this when discussing n2: 

 

“I made most of the buildings, like in a different colour, so it was more colourful with 

the buildings and the walls. I would say. That was also a thing ‘cause I wanted to, like 

I felt like it was a bit of a fairytale-ish and then you know in fairytales they tend to 

have like a lot of colourful houses and stuff.” 

 

Participant 5 said this when discussing n2: 

 

“For the first one, it reminded me of the bloodbath in Gamla stan [Old town, 

Stockholm], it has very colourful houses but that incident happened there, so I was 

trying to make it cheerful by adding colourful building […]”. 

 

The word colourful in these cases was used when discussing the buildings. If a wider variety 

of hues communicates happiness and/or cheerfulness, one could assume that n2 would contain 

more colours than n1, seeing as a majority of the participants perceived the second narrative 

as happy and/or cheerful. Looking at the results, however, it is clear that all participants used 

fewer colours when colouring n2 compared to the amount of colours used to colour n1. This 



42 
 
 

of course includes participants 2, 3 and 5 which may seem a bit contradictory taking previous 

quotes into consideration. However, the colours participants 2 and 3 used in n2 were slightly 

more evenly spread across the red, green and blue category than in n1, which would indicate a 

greater variety of colours in n2. The increase in variety might have led participants 2 and 3 to 

believe that they used more colours. Participant 5’s colours, on the other hand, were more 

evenly spread out in n1. It could also be that the increased saturation in n2 made participants 

2,3 and 5 perceive it as more colourful, which would change the meaning of the word 

colourful in this case to mean higher saturated colours rather than a variety of hues. While 

participants 2 and 3 started with the colouring of n1, participant 5 started with the colouring of 

n2. It would therefore be unlikely that the lower amount of colours would be caused by a 

carry over effect, as the lower amount of colours used in n2 was true no matter in which order 

the participants coloured the images. 

 

Participant 1 mentioned the word colourful a lot in their interview. It turned out that they had 

misread the word cheerful, and they stated that this impacted their result. 

 

“I guess that if it was not for that sentence that said “usually colourful town”, I would 

have went with more grey in, try to go to like a more classical mediaeval town where 

everything is stone, Uh, and maybe just a bit of wood here and there, but because of 

that colourful I guess I did have to change  my choices of colour, uhm, and try to go 

with something less saturated and darker, uhm, kind of express the atmosphere.” 

 

While the word colourful admittedly might have had a bigger impact than any other word 

would in case of current study, it is interesting to see how much a single word can affect a 

persons’ interpretation, colour meaning associations and expectations. 

 

As mentioned in the beginning of 6.3, participant 4 only used colours from the red category 

when colouring n1. When describing their interpretation of n1, they used words like angry, 

oppressed, darker, dead and aggressive. The association made between anger and the colour 

red match the results of both Da Pos and Green-Armytage (2007) and Tham et al (2020). 

Being the only one who used these words and made these associations, it would be interesting 

to speculate as to why participant 4 was the only one to do so. When asked about what they 

thought or felt when reading the second narrative, they said: 

 

“Uhm… Maybe I don’t know maybe some of the countries that are more oppressed 

situation.” 

 

An explanation to this ‘unique’ (in case of current study) interpretation could be the fact that 

participant 4 is the only one of the participants who grew up in Iran. According to a 2021/22 

report from Amnesty International (2022), thousands of people in Iran were interrogated for 

peacefully exercising their freedom of speech and did not receive a fair trial. This includes 

human rights defenders, journalists, teachers, etc. Torture has also been reported in 

conjunction with interrogations (ibid). Additionally, in a report from the United Nations 
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(Rehman, 2022), they express their concern regarding the overrepresentation of people living 

in poverty in death penalty cases. They have also observed an increase in executions of people 

from minority communities (ibid). With this in mind one could argue that the reason for 

participant 4’s ‘unique’ interpretation of the first narrative and their association with 

oppression lies with their national and cultural background. While this is not a direct colour 

association but rather an association made between a narrative and a concept, it could 

potentially have a direct effect on the colour association. This would highlight the importance 

of factoring in the conceptual associations people do when reading a narrative, not just the 

direct colour associations. This is a great example of why hermeneutics is vital to colour 

psychology. Participant 4’s personal background determines their pre-understanding, which 

could potentially have affected how they interpreted the narrative. This in turn affected their 

colour associations. This also goes to show that qualitative research within the field is crucial, 

as information like this would have disappeared among numbers and statistics if current work 

conducted quantitative research. 

 

On the contrary, when asked about why they decided to go back and change the colour of the 

cloth covering the market stands in n1, participant 5 seems to have actively avoided the colour 

red as they did not want to communicate anger or something cheerful. 

 

“I didn’t want to have red, ‘cause it shows anger or it’s something cheerful happening, 

so I avoided red, and blue, I felt like it was being overused in the scene so I combined 

them both into one.” 

 

They describe this combination of colour which they ended up using as a “purple, light 

greyish purple.” Participant 5 also described the first narrative as bloody. Despite blood being 

red, they decided against using red colours. (A majority of the colours used by participant 5 in 

n1 lies within the red category. However, if the colours of the wooden details were to be 

removed a majority of the colours would lie in the blue or green category). This is one 

example that would confirm the notion of colour being a sign. Participant 5 attributed 

meaning to the colour red, which according to Peirce is enough for something to be 

considered a sign. Participant 5 did, in this case, interpret the colour red as communicating 

anger or cheerfulness, which they did not deem to be an accurate representation of their 

interpretation. Their response could also indicate that red could mean different things 

depending on the context, seeing as it according to them could communicate both anger and 

cheerfulness. Seeing as anger, cheerfulness or any emotion do not possess a colour attribute, 

the colour red in this case would be considered a symbol as the colour does not resemble the 

emotion. In the case of the wooden details in the image connected to current work, the results 

further show that some colours within the red category could be considered icons, as the 

colours used attempts to resemble or imitate what these wooden details would like in reality. 
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7. Summary and Discussion  

This study set out to research to what extent a narrative affects the colour meaning 

associations and expectations of players from within a game scene and what factors that could 

potentially affect the associations. We also studied how these associations were expressed in 

terms of colour choices made by our participants. The research was based on the colour-in-

context theory in an attempt to study its relevance for game development and game design 

research. We did so by conducting a practical experiment. The participants read two different 

narratives and coloured an image per narrative, each time basing their colouring choices on 

the thoughts and feelings that might have been generated through reading the narratives. We 

then held semi-structured interviews to get a deeper understanding of why they made the 

choices they made, what associations they made and what factors might have affected those 

choices and associations. 

 

The low number of participants in combination with the fact that we resorted to convenience 

sampling (which in turn led to the group of participants not being too diverse in terms of age 

and occupational background), makes us unable to draw any general conclusions regarding 

our problem statements. With more time and resources it would have been desirable to expand 

the group of participants as well as making the group more diverse in terms of age and 

occupational and cultural background. A big enough sample group with greater diversity 

would not only allow us to draw more general conclusions regarding all of our problem 

statements, it would also allow us to change the method in a way that would exclude any 

potential carry over effects. With a bigger source for collection of empirical data, we would 

not have to have the participants go through the colouring process twice. We could instead 

have them perform it only once and simply compare it to the other results. This way their 

process would not be tainted by associations made with the previous narrative and colouring 

process. 

 

We do however think that the results yielded from current work show clear indications that 

context in the form of narrative does indeed affect the colour meaning associations and 

expectations of players from within a game scene. As small as the group of participants were, 

they were somewhat diverse in terms of cultural background. We believe that we can point to 

one example in current work, where the cultural background had an effect on the participants 

pre-understanding and in turn how that had an effect on the colour expectations and 

associations of the participant. It is likely that a higher number of participants would have 

allowed current work to distinguish more examples such as this and with enough participants 

even discern patterns of affecting factors and their impact. Current work did find colour 

choices made by several participants indicating the existence of certain patterns. Some of 

these patterns did confirm previous research.  

 

It is our hope that current work inspires future research within the field of colour psychology, 

particularly in its combination with game development. One could continue on a path similar 

to the one explored by current work, where different narratives with similar or different 

themes could be tested. One could expand the narratives and the world presented to the 
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participants and study their colour meaning association and expectations when presented with 

more complex material. Seeing as a single word had quite the impact on one of the test results 

from current work, one could present their participants with two identical narratives, with the 

exception of one word, and study to what extent that minor difference affects the colour 

meaning associations and expectations. This misreading and participant 4’s interpretation of 

the first narrative would never have been discovered if not for the semi-structured interviews. 

While quantitative research is of course of equal importance, these are very good examples of 

why qualitative research within colour psychology and specifically research concerning 

colour associations should not be neglected. 

 

We also believe it to be important for game developers to indulge in the research. Being able 

to customise your colour choices to more accurately communicate the information and the 

emotions you want to your target audience could potentially improve communication of both 

information and story as well as the overall player experience. While we realise that game 

studios might not deem colour related research of this magnitude affordable or important 

enough, we believe that it would be possible to design both time and cost effective methods 

that could generate invaluable knowledge that could be used to create incredible experiences 

for their players. Seeing as a big part of our colour associations stem from societal learning 

(Elliot & Maier, 2012), one may assume that our colour meaning associations will develop as 

society does. Having developed methods for colour association studies would allow one to 

keep up with any eventual changes, and we would therefore advocate for continuous usage of 

any potential, future methods. 

 

Finally, it is our hope that we have managed to prove the value of a hermeneutics and 

positivistic approach in qualitative research related to colour psychology. Hermeneutics and 

the consequent knowledge of what constitutes the pre-understanding of the individual and 

how this can be used to improve communication and player experience through colour is 

invaluable. The positivistic approach allows us to identify similarities and patterns in how we 

associate colour and attribute its meaning. If we add to this the understanding of the versatility 

of colour as a language of communication, which a semiotic perspective can provide us with, 

we have equipped ourselves with extremely powerful tools that could be of great benefit to 

game development as well as research related to colour psychology and game design. 
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Appendix A - Questionnaire 
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Appendix B – Questionnaire Results 

The name of the participants has been excluded from the questionnaire results to keep the 

participants privacy 
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Appendix C – Interview Questions 

Color blindness test 

 

Show instructions 
 
On the other side of this paper are all the shortcuts you may need to use 
 

Interview questions 

First narrative: 
 

• Did you understand the purpose of this study? 

 

• Describe the first narrative. 

• What did you think about when you read the narrative?  

• How did your interpretation make you feel? 

 

• How did you interpret the environment? Describe it. 

• What did you think about when you saw the environment? 

• How did the environment make you feel? 

 

• What was your focus/main idea during the colouring process? What were you thinking 

about? 

• Was there a particular part of the narrative or the scene that you felt influenced your 

decisions more than others? 

• Were there any areas where the decision of color was harder to make? Where you had 

several colours to choose between? 

• Were there any areas where the decision of colour was easier to make?  

• Were there any areas where you went back and changed a colour? If so, what area and 

why? 

 

• When reading the narrative and looking at the scene, were you reminded of a personal 

experience? (Real or fictional) 

• Would you feel comfortable sharing this experience with us? 

• Why do you think you chose the colors you did?  

 
Second Narrative: 
 

• Describe the second narrative. 

• What did you think about when you read the narrative?  

• How did your interpretation make you feel? 

 

 

• What was your focus/main idea during the colouring process? What were you thinking 

about? 

• Was there a particular part of the narrative or the scene that you felt influenced your 

decisions more than others? 

• Were there any areas where the decision of color was harder to make? Where you had 

several colours to choose between? 
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• Were there any areas where the decision of colour was easier to make? 

• Were there any areas where you went back and changed a colour? If so, what area and 

why? 

 

• When reading the narrative and looking at the scene, were you reminded of a personal 

experience? (Real or fictional) 

• Would you feel comfortable sharing this experience with us? 

• Why do you think you chose the colors you did?  

 

• Was there a particular word or phrase/sentence that you think influenced your 

decisions more than others? 
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