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Abstract 

As a bachelor’s degree project, the study examines elements that may affect or distort players’ 

perception of opponents’ behavior in games. More specifically in stationary character driven 

games such as Texas Hold ‘em Poker. Elements that were chosen as a focus in the study were 

visual character design and participants previous experiences, such as knowledge of games in 

general and familiarity with Texas Hold ‘em Poker. 

A game prototype was designed as a tool to use when examining the subject. In the game 

prototype, players were seated at a Texas Hold ‘em Poker table and faced two opponents. One 

opponent was designed to be visually aggressive and the other visually defensive. Participants of 

the study were asked to answer a questionnaire and the resulting answers were analyzed in an 

attempt to find relevant information in regards to the subject of this project. The results of the 

study suggest that the elements chosen do affect players’ perception of opponents’ behavior. 

Keywords: Game design, game development, opponent behavior analysis, 2D character design, 

Poker.  



Abstrakt (Swedish) 

Som ett kandidatexamensarbete undersöktes vilka element som kan påverka eller förvränga 

spelares uppfattning om motståndares beteende i spel. Mer specifikt i stationära karaktärsdrivna 

spel så som Texas Hold ‘em Poker. Element som utvaldes för undersökningen utgjordes av 

visuell karaktärsdesign och medverkandes tidigare erfarenheter, så som kunskap om spel i 

allmänhet och kännedom om Texas Hold ‘em Poker. 

En spelprototyp skapades som ett verktyg för att undersöka ämnet. I spelprototypen sattes spelare 

vid ett Texas Hold ‘em Poker-bord och mötte två motståndare. En motståndare var utformad att 

vara visuellt aggressiv och den andra visuellt defensiv. Medverkande i studien blev tillfrågade via 

ett frågeformulär och de resulterande svaren analyserades i ett försök att hitta relevant 

information gällande ämnet. Studiens resultat antyder att elementen som valdes verkligen 

påverkar spelares uppfattning om motståndares beteende i spel.  



Glossary 

Inactive player 

A person who plays games 1 or less hours per week. 

Occasional player 

A person who plays games between 2 and 5 hours per week. 

Avid player 

A person who plays games between 6 and 20 hours per week. 

Dedicated player 

A person who plays games 21 or more hours per week. 

Gamer 

A person who is an avid or dedicated player and/or is actively involved in the gaming scene. 

Keyframe Animation  

Keyframe animation refers to defining poses of a character’s motions, like the start, end and 

middle parts of a performed motion.  

Poker action: Bet or Raise 

A player increases their wager which requires all other active players to also increase their wager 

to the same amount or higher to continue playing their current hand. 

Poker action: Call 

A player places a bet equal to the current highest wager. 

Poker action: Check 

A player stays in the round with his or her current wager. A check can only be an option if the 

player’s current wager is already at the current highest wager. 

Poker action: Fold 

A player surrenders his or her current hand and is out of the current round which means that he or 

she cannot continue play until the next round.  
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1. Introduction 

When starting this project, we wanted a better understanding of how much a character’s visual 

representation and elements such as the previous experience of the observer/player contribute to 

player’s interpretation of their behavior. We chose to look at aggressive and defensive behavior 

in characters and designed two characters with distinctly different visual representations, one of 

them to be designed to be visually perceived as aggressive and the other as defensive. 

The preliminary aim of the study was to establish an empirical foundation for a common 

assumption in game design; that there is a certain combination of shape and color that determines 

a game character’s disposition. Such as pointy red shapes in a character design will warn the 

player that this is a dangerous entity, much as it is with poisonous plants and creatures in nature. 

How far does this rule of character design extend? Does it overshadow the perception of 

character behavior and actions in a given game session? 

To examine this, a Texas Hold ‘em Poker game prototype was developed during a two week long 

production time at the start of the course. The motivation behind the choice to make a game 

prototype within a Poker setting was that the game is not directly transparent in terms of player 

actions. Based on popular culture the assumption was made that the rules of Texas Hold ‘em 

Poker were commonly known to a large number of people, allowing for wider access to test 

participants. Furthermore analyzing opponents is a core feature of the game itself, giving 

participants a natural cause for a analytic state of mind while playing the game. 

After having created the prototype we realized that our method of was not able to encompass 

game design in general, but could probably only encompass stationary character driven games 

such as Texas Hold ‘em Poker. 

The purpose of this thesis is to examine on the following: 

Which are the most significant elements that affect or distort a player’s perception of the behavior 

of digital opponents? Specifically in stationary character driven games such as Texas Hold ‘em 

Poker. The specific elements we chose to look closer at in the study is visual character design and 

participants previous experiences, such as knowledge of games in general and familiarity with 

Texas Hold ‘em Poker. 
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2. Background 

This chapter provides a context for the subject presented in this thesis. This includes previous 

work within the subject and accounts for potential biases of the authors.  

2.1. Previous work 

There exists research regarding the significance of shape and color in guiding player oriented 

experiences. The studies that were found in relation to this paper were abstractions of color or 

shape, whereas the study in this paper includes a wider spectrum within the area of character 

design. A spectrum that includes visual features such as shape, color and animation within a 

game context. The game that was chosen as that context was Poker, which in turn made the game 

mechanics of Poker a significant part of the characters behaviors. 

Previous work within the subject area includes the Heider-Simmel demonstration on the 

"attribution of causality" where the behavioral attributes of primary shapes were tested in relation 

to each other (Heider & Simmel, 1944). And also a study by Andreas André called “A colorful 

study of gamer behavior” (André, 2014) . In the study the author looks into the effect that 

different colors have on the decision making that a player goes through when navigating in 

virtual environments. 

Another study that touches on the subject of this paper is How Can a Character's Personality be 

Conveyed Visually, through Shape by Hanna Ekström (Ekström, 2013). This study focuses on 

how the use of shape in character design can be utilized to convey certain characteristics and 

personality traits. 

2.2. Biases and preconceived notions of the authors 

We live in a Nordic country, Sweden, and by living here and coming in contact with other 

countries and cultures, mainly the United States of America (USA). These cultures have probably 

affected our character design and perhaps other aspects of the making of our game prototype used 

for this paper. 

As gamers and game designers, we as authors may have preconceived notions that could affect 

the results of this paper. Being a game designer probably has advantages when it comes to 

performing a test such as this, as our focus in this paper is connected to game design and visual 

design. There may be disadvantages as well, as we have a narrow schooling and may have 

overlooked details that other participants might focus on. 
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By being gamers we are a part of that subculture of people and as with any subculture there are 

specific terminology and biases within it. Some of the gamer subculture may be present in our 

test, be it as aspects of the game prototype or the wording of questions in our questionnaire 

forms.  
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3. Theories 

This chapter will account for the theories used to support the creation of the game prototype 

which in turn was used to examine the subject of the study.  

3.1. Theory on body language 

Research shows that body language could define as much as 55 percent of the emotional message 

in face-to-face communication (Kuhnke, 2015 p.10). Behavior science is a wide subject and we 

chose to look at the body language part of it when laying the groundwork for our character 

design. In her book, Body language for dummies, Elizabeth Kuhnke references a classic study 

from the University of California, Los Angeles that examines what amount of percentages are 

conveyed through each elements of communication. 

University of California, Los Angeles (UCLA) Professor Albert Mehrabian’s 

classic study of how messages are received and responded to during faceto- 

face communication shows that when an incongruity exists between the 

spoken word and how you deliver it, 7 per cent of the message is conveyed 

through your words, 38 per cent is revealed through your vocal quality, and a 

whopping 55 per cent of your message comes through your gestures, expression, 

and posture (Kuhnke, 2015 p.12). 

The first impression when meeting someone is important. Someone’s feelings may be determined 

within the first seven seconds of meeting them (Kuhnke, 2015 p.10). Also, body language is 

observed as a whole. The sum of someone’s posture, facial expression, gestures and other subtle 

details summarizes a message and determines the overall impression of a person. 

General concepts are the smiling facial expression and placement at a table. Smiling can be a sign 

of someone being pleased or feeling pleasure. When the sides of the lips are turned up and eyes 

are crinkling at their outer edges, a smile is considered being genuine (Kuhnke, 2015 p.10). Also, 

in general, placing oneself across a table from another sets up a barrier and a hostile, or 

defensive, atmosphere (Kuhnke, 2015 p.205). 

3.1.1. Aggressive body language 

Aggressive body language is based off of factors such as posture, the amount of space one 

occupies and one’s facial expression. Examples of behaviors that can be considered aggressive 

are; lifting one’s head, jutting out one’s chin, behaving sarcastically or slightly turning away 

when speaking (Kuhnke, 2015 p.47). These actions may however also be recognized as covering 

up insecurities and may be based in self-doubt (Kuhnke, 2015 p.47). Aggressive behavior can 
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also manifest in thrusting one’s head forward from the shoulders as if it were a weapon, not an 

uncommon behavior among professional soccer players (Kuhnke, 2015 p.47). 

Feelings of anger is naturally seen as aggressive behavior and anger can be shown through 

scowling and leaning forward (Kuhnke, 2015 p.120). As a side note, anger comes from fear. It 

leads to hate and hate leads to suffering (Lucas, 1977). 

Fighting is a response in the limbic brain and is a final tactic for survival through aggression and 

a form of modern aggression is making an argument (Navarro, 2008 p.32-33). 

The use of insults, ad hominem phrases, counterallegations, denigration of 

professional stature, goading, and sarcasm are all, in their own ways, the modern 

equivalents of fighting (Navarro, 2008 p.33). 

Aggressive behaviors without physical contact include using posture to violate another’s physical 

space, eyes and puffing up one’s chest. So is eye blocking as a display of consternation, disbelief 

or disagreement (Navarro, 2008 p.33-34). Squinting and lowering one’s eyebrows is also 

considered aggressive or confrontational (Navarro, 2008 p.176). 

3.1.2. Defensive body language 

Defensive body language is, like aggressive behavior, based off of factors such as posture, the 

amount of space one occupies and one’s facial expression. 

Examples of defensive body language is holding open palms in front of oneself, rubbing one’s 

eyes, placing one’s hands in front of one’s face or folding one’s arms closely across the chest 

(Kuhnke, 2015 p.122), (Navarro, 2008 p.31). Crossing one’s arms is a common display of 

defensive behavior throughout the world. It serves as a guard and sets up a barrier of protection. 

It also represents an inflexible position that communicates that one is not budging (Kuhnke, 2015 

p.126). This can be called a Torso Shield, subconsciously crossing arms over one’s chest as a 

barrier against what we dislike or to protect and comfort ourselves (Navarro, 2008 p.91). In a 

similar fashion, placing objects between oneself and others, such as a purse in one’s lap also sets 

up a protective barrier (Kuhnke, 2015 p.130), (Navarro, 2008 p.31). 

When it comes to posture, leaning one’s torso away and creating distance from anything stressful 

or unwanted is a defensive body reaction (Navarro, 2008 p.86). In a similar fashion, directing 

one’s feet in the direction of the nearest exit has the same effect (Navarro, 2008 p.86). 
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Leaning away, leaning towards the nearest exit, or placing objects as protective barriers are 

behaviors controlled by the limbic brain and indicate that one perceives an undesirable person or 

a threat in the environment and wishes to create distance to it (Navarro, 2008 p.31). Because the 

torso carries a large amount of one’s weight and transmits it to lower limbs, any reorientation 

requires energy and balance. Therefore, when one is leaning away it is because the brain demands 

it and it is considered an honest reaction (Navarro, 2008 p.31). 

Freezing the body and not moving is a response that has been passed from primitive man to 

modern man and remains as our first line of defense against perceived threat or danger (Navarro, 

2008 p.27-31). 

More defensive behaviors include ducking one’s head, averting one’s body, tightening lips and 

narrowing one’s eyes. Also, evading glances, gazes or stares is a defensive and protective action 

(Kuhnke, 2015 p.83). So is raising one’s shoulders, this behavior designed to protect one’s neck, 

which is a vulnerable part of the body. 

3.2. Theory on shape 

The visual design of the characters in the game prototype is based on a game design oriented 

theory of shape. The specific definition that was chosen to guide the basic design of the 

characters was that of Chris Solarski (Solarski, 2013)  

 
Figure 1: Examples of shapes. 

 

Why we associate these shapes with their corresponding aesthetic concepts has to 

do with our real-life experiences, and the sense of touch. As kids, much of how 

we understand the world around us is first learned through touch. By feeling our 

way around and comparing textures, we quickly develop a mental shorthand for 

visually assessing the general characteristics of objects based on experience 

(Solarski 2013). 
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When using the dynamics of shape in character design the concepts of each shape can be 

incorporated on many levels in order to give weight to the associations that are appropriate for 

the intended expression. For example experience would tell the average person that it would hurt 

to catch a spiky object, like the one on the far right in Figure 1, giving pointy object an 

association with pain or danger (ibid.). 

The aim of the shape dynamics used in the character design for the game prototype was to convey 

one design that invoked an impression of an aggressive disposition and another that conveyed a 

defensive impression. 

 
Figure 2: The shape of opponent character Player A. 

 

The opponent character, Player A (see Figure 2), is visually based on a triangular concept. Both 

the overall silhouette and details are made pointy and triangular where the shape can be 

motivated, such as joints and corners. To create a context where such shapes would appear more 

naturally within the span of a fictional character, we added flames to the design making it an 

elemental creature of sorts. Another feature that was added to the character design was to let the 

shadows follow a sharp and triangular pattern, adding to the impression of aggressive shape 

dynamics.  
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Figure 3: The shape of opponent character Player B. 

 

The opponent character, Player B (see Figure 3), on the other hand is based on a square concept. 

As with Player A, the design is focused throughout the silhouette and general details of the 

character. The motivation behind using a square concept for player B is to evoke a sense of 

stability and a stationary nature inherent to that of a cube shaped object (Solarski, 2013). These 

associations are in line with designing a character that is supposed to give a defensive impression 

to the observer.  

3.3. Theory on color 

We chose to limit the study to include two colors that would be used in illustrating the defensive 

and aggressive opponent characters. Red would stand for aggressive and blue for defensive. 

There are several theories on how color affects the human psyche. The theory that was chosen 

was that of Mahnke (1993). 

Red 

According to Mahnke (1993) the color red symbolizes war, dominance, fire and rebellion. 

Furthermore the negatively charged aspects of the color are described as aggression, fury and 

intensiveness. In relation to other hues it is described as being one of the most dominant and 

attention grabbing due to its effect on the human eye that forces it to adjust to the wavelengths of 

the red light, making red objects appear to be closer and forward thrusting (Mahnke, 1993 p.11). 
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Blue 

Mahnke describes the color blue as the complete opposite of red both in instrumental association 

and in terms of emotional extension. It is described as giving associations to emotions of safety, 

comfort and calm but can also be connected to fear, depression and cold (Mahnke, 1993 p.13). 

These theories are also substantiated in terms of warm and cold colors by Solarski (2012 p.225-

227).  
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4. Materials and methods 

This chapter describes the basic rules of Texas Hold ‘em Poker, as well as details about the game 

prototype and our validation method in the form of a questionnaire. 

4.1. Texas Hold ‘em Poker 

This chapter describes the basic rules of Texas Hold ‘em Poker and details what behaviors in the 

game are considered aggressive and defensive. 

4.1.1. The basics of Texas Hold ‘em Poker 

Poker is a widely spread game that can be played by two or more players. In Poker, players are 

seated at a Poker table and play for wagers of value, for example money. Value is often 

represented as Poker chips within the game. There are several forms of Poker and Texas Hold 

‘em is one of them. 

Poker is played in rounds. Poker chips are betted and won or lost by players each round and when 

a player loses all chips he or she is out of the game. When a player receives a pot, a Poker term 

for this is pushing of the pot (Rio 2015, p.21). A game of Texas Hold ‘em Poker continues until 

one player remains as the owner of all Poker chips. 

In Texas Hold ‘em Poker there are multiple betting rounds within each round. A betting round is 

a complete cycle from the time the first player facing action to the last player to complete the call. 

A betting round may complete one or more times around the table based on subsequent actions. 

(ibid., p.19). 

Dealing cards is the process of distribution of Poker cards to each player (ibid., p.20). A round of 

Poker is considered the time between the first card being dealt to the determination of a winner of 

the round and the pushing of the pot (ibid., p.21). The pot in Poker is the sum of all wages, be it 

blinds, bets and more (ibid.). 

All Poker cards have a suit and a rank. There are four suits and thirteen ranks. Combinations of 

these are unique to each card, bringing a complete deck of Poker cards to 52 cards. 

A complete hand of Poker cards consists of five cards. Such a hand can be valued against other 

complete hands to determine which one is best. The combination of a hand’s cards determines its 

value. Information about this hand value combination system is not detailed further than this in 

this paper since it is not necessary for understanding the results and analysis of this paper on a 

basic level. 
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Community cards are used in Texas Hold ‘em Poker. Community cards are shared Poker cards 

that are dealt face-up in a flop type game and can be used by all players to fulfill their best 

complete hand (ibid., p.20). Community cards are displayed in batches. The first batch of cards 

displayed are the flop cards. The flop is the first three community cards dealt face down, then 

turned face up simultaneously with a single motion (ibid., p.21). The second batch is a single card 

called the turn. The last batch, which also consists of a single card, is called the river. Before the 

flop and after each batch of community cards there is a betting round. 

In Texas Hold ‘em Poker, at the start of each round all players receive two Poker cards on hand. 

These are hidden to all players except for the one player holding them. They are used in 

combination with the community cards to form complete hands. 

If more than one player remains when a round of Poker is complete, the player with the highest 

valued hand is the winner of the round. If only one player remains at any point during a round 

that player is the winner of the round and has the choice of showing or not showing his or her 

hand to the other players at the table. It is most often the case that players do not show their cards 

because that may reveal a potential bluff, more on bluffing later in this section. 

Betting is a Poker action where a player increases the current wager. In Tournaments, a player's 

wager will consist of the chip denominations in play according to the structure of the event (ibid., 

p.18-19). 

Calling is a Poker action where a player places of a bet equal to a previous player's action (ibid., 

p.19).  

Checking is a Poker action where a player does not initiate a bet but retains all rights to call or 

raise if faced with a future action. A check can only be an option without either the presence of a 

blind or another player’s action (ibid., p.19-20). A common gesture to declare a check is 

knocking on the Poker table. 

Folding is a Poker action that means to surrender a hand or refuse to call a bet when facing action 

(ibid., p.21). After folding a player cannot continue play until the next round.  

Texas Hold ‘em Poker uses blinds. A blind is a designated bet by game structure placed before 

the first card is dealt. The blind(s) is a live bet which can win the pot if not called or raised (ibid., 

p.19). 
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Bluffing in Poker is when a player plays as if they have different cards than they actually do. This 

is possible due to the fact that player cards are hidden to all players except than the one player 

holding them. It is a way to earn chips without having a higher hand value than other players. 

A tell in Poker is connected to bluffing. Some players develop habits in their body language when 

bluffing, for example a nervous twitch in some facial muscles. Such a habit is called a tell, it tells 

other players who notice the habits that they may be bluffing. 

Texas Hold ‘em Poker can be classified as a character driven game due to the fact that analyzing 

opponents is a core feature of the game. Texas Hold ‘em Poker is a complex game that is not 

easily mastered, David Sklansky can attest to this in his book The Theory of Poker. 

The art of Poker is filling the gaps in the incomplete information provided by 

your opponent's betting and the exposed cards in open-handed games, and at the 

same time preventing your opponents from discovering any more than what you 

want them to know about your hand (Sklansky, 2005). 

4.1.2. Aggressive behavior in Texas Hold ‘em Poker 

Being aggressive in Texas Hold ‘em Poker can be defined as playing more hands than the 

average player. Playing a hand means staying in the game by not folding. 

Raising is considered an aggressive action as it puts pressure on the other players still active in 

the current round. When a player raises it can be seen as a signal that they believe in victory with 

the current round, which means that they believe that their hand value is higher than the other 

players’ hand values. 

When playing aggressive with low value hands, this is called playing loose in Poker. When a 

player is playing loose he or she frequently plays aggressive regardless of the value of the hands 

(Panone, n.d). 

4.1.3. Defensive behavior in Texas Hold ‘em Poker 

Being defensive in Texas Hold ‘em Poker can be defined as not playing as many hands as the 

average player. Folding often is considered a defensive action as it means only playing stronger 

hands. When a defensive player decides to play a hand, he or she is more committed and less 

prone to folding than other players. 

There is a term for playing only strong hands; this is called playing tight in Poker. A tight Poker 

player usually plays a small number of only the best hands (Panone, n.d). 
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4.2. Unity game prototype 

We used the game development engine Unity (Unity3d.com, 2016) to create a Texas Hold ‘em 

Poker game prototype. In the game prototype, the player was seated at a Poker table from a first 

person perspective. 

 
Figure 4: Bottom right corner of the screen, green buttons are player action buttons. 

 

Across the table, two digital opponents are seated (see Figure 4). The player takes actions in the 

game by clicking buttons labelled as Poker actions and can only do so when it is his or her turn. 
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Figure 5: The first introduction screen. 

 

 
Figure 6: The second introduction screen. 

 

When a player starts the game prototype they are presented with two information screens, one 

before the other (see Figures 5-6). The first one welcomes the player, informs them that they are 

about to play Poker against two opponents and that the game consists of playing a total of ten 
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rounds of Poker. The second screen introduces the player to the two opponents and asks the 

player to analyze their behaviors. We emphasized analyzing their behavior by capitalizing the 

words analyze and behavior. 

 
Figure 7: Player A to the left, raising. 

 

The opponent to the left at the table is called Player A and is designed to be visually aggressive 

(see Figure 7). 

 
Figure 8: Player B to the right, folding. 

 



16 

 

The opponent to the right at the table is called Player B and is designed to be visually defensive 

(see Figure 8). 

Two types of behaviors are created for the digital opponents in the game prototype. One of these 

behaviors is designed to be aggressive and the other is designed to be defensive. 

When starting the game prototype, one of two versions of the game was randomly and 

automatically chosen. In one of these versions, Player A was assigned the aggressive behavior 

and Player B was assigned the defensive behavior. We call this the corresponding version since 

both Player A’s and Player B’s visual representation correspond with their respective behavior. In 

the second version of the game, Player A was assigned the defensive behavior and Player B was 

assigned the aggressive behavior. We call this the swapped version since Player A’s and Player 

B’s visual representation does not correspond with their respective behavior but is rather 

opposites of each other, in other words swapped when compared to the corresponding version. 

After having played ten hands of Poker, players of the game prototype are automatically directed 

to a questionnaire webpage. Two identical questionnaires exist, one to which players of the 

corresponding version are sent and another to which players of the swapped version are sent. The 

purpose of this is to be able to separate questionnaire answers based on the version each player 

was given, by doing so the answers can be analyzed separately and compared against each other. 

At the end of each round, the game prototype compared Poker hand values against each other to 

determine the winner or winners of the round. This hand evaluator was able to produce hand 

descriptions and these were presented to the player at the end of each round. Also, in order for the 

two digital opponents to make informed decisions in the game, they base their decisions on Poker 

hand values using a Poker odds calculator. To calculate Poker hand values and Poker odds, an 

existing open source and free licensed library is used. The library is created by Keith Rule and 

can be found as a download with the title Fast, Texas Hold ‘em Hand Evaluation and Analysis 

(Rule, 2006). The code goes under a General Public License and the accompanying hand 

evaluator is based off of another library called poker-eval (Rule, 2006). 

All cards dealt each round are predetermined, meaning that dealt cards will be the same every 

time any player plays the game prototype. This was a design decision made by us to control the 

hand values throughout a game session so that players, opponents included, received about the 

same average hand values. 
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The version of the game development engine Unity used when creating the prototype is 5.3.4f1. 

Code for the prototype is written in the programming language C# and it is compiled with the 

Unity WebGL compile method which allowed it to be run in any modern web browser such as 

Google Chrome, Mozilla Firefox or Safari. The game prototype was spread online via internet 

forums and at the social media site Facebook. 

4.3. Opponents behavior design 

The opponents in the game prototype, Player A and Player B, were controlled by code. Their 

behavior was not predetermined. Their decisions were chosen by chance. However, it was not 

entirely random; rather there was a set percentage chance for choosing each Poker action. 

Chances that they would perform different actions were decided by a set of behavior settings. 

Included in the behavior settings was a percentage change to perform the call and raise Poker 

action. If neither of these two actions were chosen, one of the check or fold actions were chosen 

instead. 

There were also modifiers to opponent percentage chance to perform each Poker action. These 

modifiers were based on the size of the current wager, previous action performed and hand odds: 

● If an opponent’s previous action was calling or a raising, the percentage chance of calling 

or raising respectively the following round is modified. 

● If an opponent’s previous action was raising, the percentage chance of raising again the 

following round is modified. 

● If the pot is above a threshold, the percentage chance of calling or raising respectively the 

following round is modified. 

● Based on hand odds, the percentage chance of calling or raising respectively the following 

round is modified. 

 

Opponents calculated their hand strength before making a decision using a Texas Hold ‘em Poker 

odds calculator. The calculated hand strength was based on the probability of winning with the 

current cards on hand plus any available community cards. Hand strengths were divided into four 

different types based on their win probability, these were; poor, neutral, good and sure thing. If 

percentages were below, at or above certain thresholds, a hand strength is determined to be one of 

these types. 
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Base Poker action percentages, thresholds and modifiers were specific to each behavior setting. 

There were two behavior settings used in the game prototype, one was designed to be aggressive 

and one was designed to be defensive. 

4.3.1. Aggressive behavior design 

The aggressive behavior was designed to be making more aggressive decisions than the defensive 

behavior. For example, an opponent with this behavior would call and raise more often than an 

opponent with the defensive behavior. 

 
Figure 9: Settings for opponent percentage chances of performing Poker actions of the aggressive behavior. 

 

The full set of percentage chances of the aggressive behavior can be seen in Figure 9. 

4.3.2. Defensive behavior design 

The defensive behavior was designed to be making more defensive decisions than the aggressive 

behavior. For example, an opponent with this behavior would check or fold more often than an 

opponent with the aggressive behavior. Also, the defensive behavior decisions were more 

dependent on hand strength. 
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Figure 10: Settings for opponent percentage chances of performing Poker actions of the defensive behavior. 

 

The full set of percentage chances of the defensive behavior can be seen in Figure 10. 

4.4. Opponents visual design 

Along with what we have learned attending game design courses at Uppsala University, we have 

researched body language, colors and shapes in preparation of the character design. 

Our knowledge and the previously mentioned books and articles on body language, facial 

expressions, shapes and colors were researched and a foundation was built for what is considered 

aggressive and defensive in regards to these subjects. This foundation was used when designing 

the two opponents’ general visual design and animation key frames.  

In order to maintain the participant’s focus on the actions performed by the characters, it was 

decided that keyframe animation was the tool most suited instead of using fluent frame by frame 

animation. By locking the key poses in place for the duration of each action that the characters 

make, they could be emphasized. This would hopefully allow for a more substantial impact on 

the participant's impression of each action. 
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4.4.1. Aggressive opponent visual design 

This sub-chapter will account for the character design process in terms of body language, namely 

the different poses in which Player A, which is the aggressive character is displayed in the game 

prototype. The poses will be shown separately along with their respective description and 

motivation.   

 
Figure 11: Player A's idle pose. 

 

The idle pose is most frequently shown as a standard state of being for the character. Because of 

that and the fact that this pose is what constitutes as a first impression of the character in the 

game prototype, it was crucial that this pose carried an accurate message in terms of body 

language. Player A’s idle pose (see Figure 11) is based on a theory of non-physical aggression 

that is displayed by taking up another’s space, squinting and lowering eyebrows as well as jutting 

the head forwards (as described in Chapter 3.1.1). 
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Figure 12: Player A’s idle pose variation. 

 

In order to break up Player A’s idle pose, a variation pose was introduced (see Figure 12), giving 

the participants a better view of the character’s behavior in between active rounds. This pose is 

based on the very same theory on body language as the previous, only made slightly more active 

by the upright posture. 

 
Figure 13: Player A’s folded pose. 

 

Player A’s folded pose (see Figure 13) was designed to create an impression of a typical reaction 

for the character when faced with having to be dealt out of the current round. The reaction that 

we aimed to illustrate with this pose was arrogance and a sarcastic expression, while still 

challenging the player with a flat stare (see ch. 3.1.1). 
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Figure 14: Player A's fold pose. 

 

Player A’s folding pose (see Figure 14) is supposed to illustrate a use of grand gestures that take 

up a lot of space and a lack of regard as to how throwing away the cards will affect those around 

the table. Scowling eyes shows an apparent unhappy reaction towards having to fold, conveying 

the character’s bad temper (ibid.). 

 
Figure 15: Player A's call pose. 

 

Same as with the previous pose, Player A’s call pose (see Figure 15) was designed to convey a 

sarcastic expression. In this pose it is set in relation to spending money or Poker chips. Also as 

with all previous poses this one shows the character taking up a lot of space and using large 

gestures that take up the space of others in a potentially aggressive manner. The aggressiveness is 

also supposed show by the narrowing of the eyes and placement of the eyebrows (ibid.).   
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Figure 16: Player A's grab chips pose. 

 

Player A’s grab chips pose (see Figure 16) was designed to act as a build-up towards both the call 

and raise action poses. In terms of aggressive body language it carries most of the previously 

mentioned traits. However emphasis is put on the forward positioning of the head and raising of 

the shoulders in an aggressive manner (ibid.). 

 
Figure 17: Player A's raise pose. 

 

We decided that each character should have one defining pose, a pose that would display the 

most energy and enthusiasm in relation to the others. That way it was hypothesized that 

participants would take most notice of that specific action and base a potential impression on that 

behavior more than the rest. For player A the raise action pose (see Figure 17) was designed as 

the defining pose. We attempted to incorporate aggressive body language to its fullest using large 
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gestures, forward thrusted head and an intensely focused gaze. A genuine smile marks the 

pleasure that the character gets from performing the action (ibid.). 

4.4.2. Defensive opponent visual design 

This sub-chapter will account for the character design process in terms of body language, namely 

the different poses in which Player B, which is the defensive character is displayed in the game 

prototype. The poses will be shown separately along with their respective description and 

motivation.   

 
Figure 18: Player B’s idle pose. 

 

When designing Player B’s Idle pose (see Figure 18), the factors that we found to be most crucial 

were shielding of the body by crossing the arms, protecting the neck by raising the shoulders a in 

that way creating a square silhouette and defensive posture (as described in Chapter 3.1.2). 
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Figure 19: Player B's call and raise pose. 

 

Player B’s call pose (see Figure 19) is essentially identical to the idle pose in terms of design, one 

arm remains to cover and protect the chest while the other moves in a controlled motion when 

throwing out the Poker chips. The eyes are kept narrow in controlled suspicion (ibid.). 

 
Figure 20: Player B's check pose. 

 

As the majority of Player B’s poses, Player B’s check pose (see Figure 20) does not divert much 

from the idle pose. We decided that it would enhance the impression of self-control and 

apprehension if the defensive character was kept restrained within a range of small controlled 

motions. 
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Figure 21: Player B's folded pose. 

 

In the folded pose for Player B (see Figure 21) we chose to emphasize an averting body language. 

To achieve that effect the body was leaned away from the center of the table and other players. 

The eyes are gazing emptily at the corner of the table, avoiding direct contact and distancing 

player B from the surroundings (ibid.). 

 
Figure 22: Player B's fold pose. 

 

Just as Player A has its defining pose, Player B’s fold pose (see Figure 22) is what we considered 

to be the defining pose of the character. As folding is a defensive move, we wanted the animation 

for that action to stand out against the other ones by adding a sense of the character taking 

pleasure in playing it safe (ibid.). 
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Figure 23: Player B's grab chips pose. 

 

Player B’s grab chips pose (see Figure 23) fits the same description as Player B’s call and raise 

(see Figure 19). 

 
Figure 24: Player B's idle variation pose. 

 

As with the idle variation pose for Player A, Player B’s idle variation pose (see Figure 24) serves 

the purpose of further illustrating the personality of the character. It features an extreme shielding 

of the body and is accompanied by a nervous shifting gaze, perhaps trying to detect foul play or 

pondering the best move based on the cards (ibid.). 
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4.5. Validation method: questionnaire 

A questionnaire was created with Google Forms which consisted of questions regarding the 

participants themselves, the game prototype, and how the two opponents in the game prototype 

were perceived. 

Questions that were important and relevant to the purpose of this paper were of quantitative 

nature and were required to be answered by participants. There were optional to answer questions 

of qualitative nature as well in the questionnaire. These qualitative questions were added for us to 

be able to find specific reasoning behind answers if they were needed. 

Two identical questionnaires were created. Participants were automatically redirected to one of 

the two questionnaires after having played the game prototype. This division was based on which 

version of the game prototype they played; the corresponding version or the swapped version. 

The first section of the questionnaire was focused on information about the participants. In this 

section were questions about the participants’ age, what country they were from, their genders, 

their familiarity with the rules of Texas Hold ‘em Poker, what their gaming habits were and their 

prediction of if they were going to win the game if it had continued until the end. 

We chose to group players into four groups of people regarding their gaming habits. These 

groups, in the order from least active players to most active players are: inactive players, 

occasional players, avid players and devoted players. The first group, inactive players, plays 

digital games 1 hour or less each week. The second group, occasional players, plays digital 

games between 2 and 5 hours each week. The third group, avid players, plays digital games 

between 6 and 20 hours each week. The fourth group, devoted players, plays digital games 21 

hours or more each week. 

The second and third section of the questionnaire was focused on the two opponents respectively. 

The second section was focused on Player A and the third section was focused on Player B. The 

questions asked in these two sections were; on a scale of how aggressive or defensive the 

opponents were perceived, on a scale of how threatening the opponents were, on a scale of how 

competent the opponent were and what the participants believed that their biggest impression was 

on their perception of the opponent. These questions regarding the two opponents were meant as 

a base for analyzing the different elements which affect a player’s perception of an opponent. 
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The fourth and final section of the questionnaire was focused on if participants experienced any 

issues while playing the game prototype in order for us to determine if errors in the prototype 

might affect the validity of the test. 

For our own purpose of having a goal for the amount of participants for the study we chose the 

goal of having a minimum of above 100 participants. If chance had provided that the answers 

were divided equally between the two questionnaires, that would have meant having above 50 

participants in each one. The complete questionnaire form can be found in the appendix.  
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5. Results 

In the following chapters we present the data results collected from the questionnaires. The 

results are divided into sub-chapters based on two categories: corresponding questionnaire results 

and swapped questionnaire results. Only data relevant to our study is presented here. Complete 

Tables of raw data can be found in the appendix. 

5.1. Corresponding behavior questionnaire results 

An amount of 59 participants played the corresponding behavior version of the game prototype 

and were sent to the corresponding questionnaire which is 10 more than participants of the 

swapped behavior questionnaire. 

● Gender 

Table 1: Gender spread in the corresponding questionnaire. 

Gender Percentage 

Man 91.5 % 

Woman 6.8 % 

Other 1.7 % 

 

 
Figure 25: Graph of gender spread in the corresponding questionnaire. 

 

The majority of participants were men (see Table 1 and Figure 25). 
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● Ages 

 
Figure 26: Diagram of age spread in the corresponding questionnaire. 

 

Table 2: Age average and median in the corresponding questionnaire. 

Ages: Corresponding behavior 

Average age 27 

Median age 25 

 

Most participants were between the ages of 20 to 30 (see Figure 26) and the average age of 

participants were 27 (see Table 2). 
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● Nationalities 

Table 3: Country spread in the corresponding questionnaire. 

Country Participant Count Participant Percentage 

Sweden 25 42% 

USA 13 22% 

UK 5 8% 

Canada 3 5% 

Germany 3 5% 

The Netherlands 2 3% 

Each other represented country 1 (each) 2% 

 

 
Figure 27: Diagram of country spread in the corresponding questionnaire. 

 

Most participants were from Sweden and the second most were from the USA (see Table 3 and 

Figure 27). 
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● Habits of playing games 

 
Figure 28: Diagram of playing games habits in the corresponding questionnaire. 

 

Most participants were part of the avid player group and the second most participants were part 

of the devoted player group (see Figure 28). These results were similar to the swapped behavior 

questionnaire except that there was a slightly lower representation of occasional players in 

contrast to devoted players in the questionnaire. 

 
Figure 29: Graph of participants considering themselves gamers in the corresponding questionnaire. 

 

Most participants regarded themselves as being gamers (see Figure 29) and slightly more people 

did so than in the swapped questionnaire. 
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● Familiarity with Texas Hold ‘em Poker rules 

 
Figure 30: Graph of familiarity with Texas Hold ‘em Poker rules in the corresponding questionnaire. 

 

Most participants answered that they know the rules of Poker and none answered that they did 

not know any of the rules (see Figure 30). Players who answered that they play Poker often will 

from this point on be referred to as Poker players. 

● Participants winning prediction 

 
Figure 31: Graph of participants prediction of them winning the game in the corresponding questionnaire. 

 

Most people predicted that they would win if the game would continue until the end (see Figure 

31). 
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● Perceived aggressive vs defensive behavior of Player A 

 
Figure 32: Graph of perceived Poker behavior on the aggression scale of Player A in the corresponding 

questionnaire. 

 

Table 4: Average and median of perceived Poker behavior of Player A in the corresponding questionnaire. On 

a scale between 1 and 10 where 1 is defensive and 10 is aggressive. 

Player A perceived behavior on the aggression scale 

Average: 6.3 

Median: 7 

 

On average, participants perceived Player A to be on the aggressive side of what we have decided 

to name the aggression scale (see Table 4 and Figure 32). 

● Perceived threat by Player A 

 
Figure 33: Diagram of perceived threat by Player A in the corresponding questionnaire. 
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Table 5: Average and median of perceived threat by Player A in the corresponding questionnaire. On a scale 

between 1 and 10 where 1 is not at all threatened and 10 is very threatened. 

Player A threat 

Average: 3.4 

Median: 3 

 

On average, participants perceived Player A to be on the non-threatening side of the threat scale 

(see Table 5 and Figure 33). 

● Perceived competence of Player A 

 
Figure 34: Diagram of perceived competence of Player A in the corresponding questionnaire. 

 

Table 6: Average and median of perceived competence of Player A in the corresponding questionnaire. On a 

scale between 1 and 10 where 1 is not at all threatened and 10 is very threatened. 

Player A competence 

Average: 3.9 

Median: 4 

 

On average, participants perceived Player A to be on the non-competent side of the competence 

scale (see Table 6 and Figure 34). 
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● Perceived aggressive vs defensive behavior in Player B 

 
Figure 35: Graph of perceived Poker behavior on the aggression scale of Player B in the corresponding 

questionnaire. 

 

Table 7: Average and median of perceived Poker behavior of Player B in the corresponding questionnaire. On 

a scale between 1 and 10 where 1 is defensive and 10 is aggressive. 

Player B perceived behavior on the aggression scale 

Average: 3.6 

Median: 3 

 

On average, participants perceived Player B to be on the defensive side of the aggression scale 

(see Table 7 and Figure 35). 

● Perceived threat by Player B 

 
Figure 36: Diagram of perceived threat by Player B in the corresponding questionnaire. 
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Table 8: Average and median of perceived threat by Player B in the corresponding questionnaire. On a scale 

between 1 and 10 where 1 is not at all threatened and 10 is very threatened. 

Player B threat 

Average: 3.1 

Median: 3 

 

On average, participants perceived Player B to be on the non-threatening side of the threat scale 

(see Table 8 and Figure 36). 

● Perceived competence in Player B 

 
Figure 37: Diagram of perceived competence of Player B in the corresponding questionnaire. 

 

Table 9: Average and median of perceived competence of Player B in the corresponding questionnaire. On a 

scale between 1 and 10 where 1 is not at all threatened and 10 is very threatened. 

Player B competence 

Average: 4.1 

Median: 4 

 

On average, participants perceived Player A to be on the non-competent side of the competence 

scale (see Table 9 and Figure 37). 
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● Issues while playing the game prototype 

 
Figure 38: Graph of experienced issues with the game prototype. 

 

Most participants experienced no issues while playing the game prototype (see Figure 38). 

5.2. Swapped behavior questionnaire results 

An amount of 49 survey participants played the swapped behavior version of the game prototype 

and were sent to the swapped questionnaire, which is 10 less than participants of the 

corresponding behavior questionnaire. 

● Gender 

Table 10: Gender spread in the swapped questionnaire. 

Gender Percentage 

Man 91.8 % 

Woman 8.2 % 

Other 0 % 

 

 
Figure 39: Graph of gender spread in the swapped questionnaire. 

 

The majority of participants were men (see Table 10 and Figure 39). 
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● Ages 

 
Figure 40: Diagram of age spread in the swapped questionnaire. 

 

Table 11: Age average and median in the swapped questionnaire. 

Age - Swapped behavior 

Average age: 27 

Median: 26 

 

Most participants were between the ages of 20 to 30 (see Figure 40) and the average age of 

participants were 27 (see Table 11). 
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● Nationalities 

Table 12: Country spread in the swapped questionnaire. 

Country Participant Count Participant Percentage 

Sweden 22 45% 

USA 8 16% 

Australia 3 6% 

UK 3 6% 

Finland 2 4% 

Each other represented country 1 (each) 2% 

 

 
Figure 41: Diagram of country spread in the swapped questionnaire. 

 

Most participants were from Sweden and the second most were from the USA (see Figure 41 and 

Table 12). 
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● Habits of playing games 

 
Figure 42: Diagram of playing games habits in the swapped questionnaire. 

 

Most participants were part of the avid player group and the second most participants were part 

of either the devoted player group or the occasional player group. These results were similar to 

the corresponding behavior questionnaire except that there were a slightly larger representation of 

occasional players in contrast to devoted players in this questionnaire (see Figure 42). 

 
Figure 43: Graph of participants considering themselves gamers in the swapped questionnaire. 

 

Most participants regarded themselves as being gamers but slightly less people did than in the 

corresponding questionnaire (see Figure 43). 
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● Familiarity with Texas Hold ‘em Poker rules 

 
Figure 44: Graph of familiarity with Texas Hold ‘em Poker rules in the swapped questionnaire. 

 

A majority of the participants knew the rules of Texas Hold ‘em Poker and 42.9 % stated that 

they knew them well and play often (see Figure 44). 

● Participants winning prediction 

 
Figure 45: Graph of participants prediction of them winning the game in the swapped questionnaire. 

 

Most people predicted that they would win if the game would continue until the end (see Figure 

45). 
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● Perceived aggressive vs defensive behavior of Player A 

 
Figure 46: Graph of perceived Poker behavior on the aggression scale of Player A in the swapped 

questionnaire. 

 

Table 13: Average and median of perceived Poker behavior of Player A in the corresponding questionnaire. 

On a scale between 1 and 10 where 1 is defensive and 10 is aggressive. 

Player A perceived behavior on the aggression scale 

Average: 5.3 

Median: 5 

 

On average, participants perceived Player A to be neutral of the aggression scale (see Table 13 

and Figure 46). 

● Perceived threat by Player A 

 
Figure 47: Diagram of perceived threat by Player A in the swapped questionnaire. 
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Table 14: Average and median of perceived threat by Player A in the swapped questionnaire. On a scale 

between 1 and 10 where 1 is not at all threatened and 10 is very threatened. 

Player A threat 

Average: 3.2 

Median: 3 

 

On average, participants perceived Player A to be on the non-threatening side of the threat scale 

(see Table 14 and Figure 47). 

● Perceived competence of Player A 

 
Figure 48: Diagram of perceived competence of Player A in the swapped questionnaire. 

 

Table 15: Average and median of perceived competence of Player A in the swapped questionnaire. On a scale 

between 1 and 10 where 1 is not at all competent and 10 is very competent. 

Player A competence 

Average: 4.0 

Median: 4 

 

On average, participants perceived Player A to be on the non-competent side of the competence 

scale (see Table 15 and Figure 48). 
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● Perceived aggressive vs defensive behavior in Player B 

 
Figure 49: Graph of perceived Poker behavior on the aggression scale of Player B in the swapped 

questionnaire. 

 

Table 16: Average and median of perceived Poker behavior of Player B in the swapped questionnaire. On a 

scale between 1 and 10 where 1 is defensive and 10 is aggressive. 

Player B perceived behavior on the aggression scale 

Average: 4.9 

Median: 5 

 

On average, participants perceived Player B to be neutral the aggression scale (see Table 16 and 

Figure 49). 

● Perceived threat by Player B 

 
Figure 50: Diagram of perceived threat by Player B in the swapped questionnaire. 
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Table 17: Average and median of perceived threat by Player B in the swapped questionnaire. On a scale 

between 1 and 10 where 1 is not at all threatened and 10 is very threatened. 

Player B threat 

Average: 3.5 

Median: 3 

 

On average, participants perceived Player B to be on the non-threatening side of the threat scale 

(see Table 17 and Figure 50). 

● Perceived competence in Player B 

 
Figure 51: Diagram of perceived competence of Player B in the swapped questionnaire. 

 

Table 18: Average and median of perceived competence of Player B in the swapped questionnaire. On a scale 

between 1 and 10 where 1 is not at all competent and 10 is very competent. 

Player B competence 

Average: 4.9 

Median: 5 

 

On average, participants perceived Player B to be on neutral on the competence scale (see Table 

18 and Figure 51). 
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● Issues while playing the game prototype 

 
Figure 52: Graph of experienced issues with the game prototype in the swapped questionnaire. 

 

Most participants experienced no issues while playing the game prototype (see Figure 52).  
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6. Analysis and discussion 

This chapter covers the process of analyzing and evaluating the results of the study. Implications 

of differences, similarities and trends in the data will be addressed in different sections based on 

both generally and in targeted groups of participants. 

6.1. Overall analysis of results 

When deciding what to focus on in our analysis, we chose parts of the results from the 

questionnaires that we believed were connected to our thesis purpose. We focused on parts of the 

results that seemed to be relevant to our study and followed results that we deemed as interesting 

in this regard. 

An interesting comparison to make is comparing the results of the aggression scale between the 

corresponding and swapped questionnaire. On the scale which stretches between 1 and 10, 1 is 

defensive and 10 is aggressive. 

Answers to the aggression scale that are connected to an opponent with the defensive behavior 

with an average result below 5, we consider correct. Likewise, answers to the aggression scale 

that are connected to an opponent with the aggressive behavior with an average result above 5, 

we consider correct. 

Table 19: Average results on the aggression scale from the corresponding questionnaire answers. 

Corresponding - Overall 

Player A aggression 

scale average 
6.3 

Player B aggression 

scale average 
3.6 

 

Participants of the corresponding questionnaire (see Table 19) answered to player A’s level of 

aggression at an average of 6.3 which means they thought of Player A as on the aggressive side 

of the scale, which is correct in both visual design and behavior. They found Player B to be at an 

average of 3.6 which means they thought Player B was on the defensive side of the scale, which 

also is correct in both visual design and behavior. 
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Table 20: Average results on the aggression scale from the swapped questionnaire answers. 

Swapped - Overall 

Player A aggression 

scale average 
6.5 

Player B aggression 

scale average 
4.9 

 

Participants of the swapped questionnaire however (see Table 20) gave player A an average of 

6.5 which is quite a similar result to the corresponding group (see Table 19). This in turn means 

that they found player A to be more on the aggression scale than player B, who they found to be 

at an average level of 4.9. Which is in accordance with the visual design, but out of line in terms 

of the programmed behavior of the characters. There is a small but apparent trend in the swapped 

results compared to the corresponding that could possibly indicate that some participants focused 

more on how both player A and B actually played, rather than how they expressed themselves.  

Table 21: The differences in average results on the aggression scale between the two questionnaires’ answers. 

Overall average-difference 

Player A aggression 

scale difference: 
0.2 

Player B aggression 

scale difference: 
1.3 

 

The average-difference between the two questionnaires was explored to find differences in results 

between them. 

Both questionnaires had similar overall results as to how aggressive Player A was perceived with 

an overall difference value of 0.2 (see Table 21). This could indicate that participants who played 

the swapped version of the game prototype were influenced by another element of the character. 

The likely factor that remains when in-game actions are abstracted is the visual character design. 

The overall average difference value of Player B’s aggression scale is 1.3, compared to Player A 

it is a wider spread (see Table 21). This could suggest that the character design of Player B had a 

smaller effect on influencing the participants’ general perception of the actions performed by that 

opponent compared to Player A.  
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The reason why Player A’s visual design is more effective in distorting participants impression of 

the game could depend on several factors. One factor is possibly the effect that the color red has 

on the human eye, as stated by Mahnke;  

Red is perhaps the most dominant and dynamic of all colors. It grabs the attention and 

overrules all other hues. The lens of the eye has to adjust to focus the red light 

wavelengths; their natural focal point lies behind the retina. Thus, red advances, 

creating the illusion that red objects are closer than they are (Mahnke, 1993 p.11). 

Another factor that could potentially have an impact is the dominant body language 

used in creating the poses for Player B. As body language constitutes a majority of 

human communication (Kuhnke, 2015 p.12), a dominant body language and its 

implications could likely demand more attention than actions mainly displayed in text.   

Perceived threat level 

Table 22: Average perceived threat level regarding Player A from results of both questionnaires. 

Player A perceived threat level 

Corresponding average: 3.4 

Swapped average: 3.2 

 

Table 23: Average perceived threat level regarding Player B from results of both questionnaires. 

Player B perceived threat level 

Corresponding average: 3.1 

Swapped average: 3.5 

 

An interesting observation is that although the differences are marginal, the numbers do appear to 

have a direction (see Table 22-23). That direction seems to indicate that participants’ answers 

were affected by the swapped and corresponding behaviors of the opponents. Seen as the results 

are so similar, the effect could also be generated by random factors that carry little significance.  

We were expecting the results of the perceived threat levels to be more tilted than they appeared 

in our findings. That expectation was that the aggressive contra defensive behavior would have 

larger impact on how the participants would perceive them in terms of threat level. Perhaps the 

effect would have been more apparent if the difficulty level was increased in the game so that the 

opponents were made more intelligent and harder to defeat.  

An idea that could have improved the game prototype in that regard is if it would have been more 

thoroughly tested over a longer period of time before release. A longer test period would have 
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allowed for more accurate calibration of game related mechanics such as difficulty level, which 

in turn could have granted the study more polarized results.       

Competence 

Table 24: Average perceived competence level regarding Player A from results of both questionnaires. 

Player A perceived competence level 

Corresponding average: 3.9 

Swapped average: 4.0 

 

Table 25: Average perceived competence level regarding Player B from results of both questionnaires. 

Player B perceived competence level 

Corresponding average: 4.1 

Swapped average: 4.9 

 

The average perceived competence of both opponents is about the same in both game prototype 

versions (see Table 24-25), around an average of 4, except for a slightly higher result for Player B 

in the swapped version, with an average of 4.9. This might suggest that the defensive visual 

design of Player B in combination with the opponent’s aggressive behavior in the swapped 

version is considered slightly more competent than the other combinations. 

Victory prediction 

Most participants predicted that they would win the Poker game in the game prototype if it were 

to continue until the end. Also, participants were on average not threatened by the opponents and 

on average did not believe that they were competent. 

This probably has an effect on the results of our survey results. Exactly what effect this might 

have we can only speculate. One such speculation is that perhaps we would have obtained more 

conclusive results if the opponents were more challenging. For example, we might have obtained 

more conclusive results from our questions regarding threat and competence which might have 

ended up in an interesting difference that could be analyzed and discussed. 

Game prototype issues 

In the corresponding questionnaire, 13.6% of participants answered that they experienced some 

form of issue while playing the game prototype. In the swapped questionnaire, 24.5% of 

participants answered that they experienced some form of issue while playing the game 

prototype. 
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The hand evaluator used for the game prototype described a certain Poker hand differently than 

Poker players are used to. Poker players call this particular hand a royal straight flush and in the 

game prototype it was called Straight (Hearts) with Ace high. This is a different wording for the 

same hand but since the description used in the game prototype is not commonly used by Poker 

players this caused confusion for some players. Overall, of all participants who answered that 

they experienced some form of issue while playing the game prototype, 55% also commented 

about this hand description issue. 

Another issue some players had was that they experienced that the wrong player acted first each 

round. This may have been an error in the game prototype. Overall, of all participants who 

answered that they experienced some form of issue while playing the game prototype, 20% also 

commented about this player acting order issue. 

One comment describes an issue with hand description text being cut off. One player experienced 

that the wrong player won but was unsure if they were correct in that assumption. Another issue a 

player had was regarding that the possibility of endless re-raising could lead to an all-in and 

believed that this was probably not an intentional design. Furthermore, one player described the 

game as “very dark” and experienced that there was a delay in opponents’ actions and displayed 

emotions. One comment was regarding that the game was “obviously rigged”. Another comment 

mentioned that the bet sizing was “weird”. 

Overall, we believe that these issues did not affect the results to a degree that would invalidate 

our questionnaire results. 

6.2. Poker players in comparison to other participants 

We chose to look closer at results from players who answered that they regularly play Poker in 

comparison to other participants in regards to the aggression scale between the corresponding and 

swapped questionnaire. Poker players are probably more familiar with the rules of Texas Hold 

‘em Poker and it is not an easy game as can be attested by David Sklansky; 

It is important to understand that Poker is a much more difficult game than most 

people realize, that it can be more complex than bridge or backgammon 

(Sklansky, 2005). 

A preconceived notion that we as conductors of the study had, is that Poker players might see 

through the visual design of opponents and be able to base their answers more on the opponent’s 

actual behavior more than other participants. 
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Table 26: Average results on the aggression scale from Poker players in the corresponding questionnaire 

answers. 

Corresponding - Poker players 

Player A aggression scale average 5.7 

Player B aggression scale average 3.0 

 

Table 27: Average results on the aggression scale from Poker players in the swapped questionnaire answers. 

Swapped - Poker players 

Player A aggression scale average 4.1 

Player B aggression scale average 5.0 

 

As predicted, Poker players seem to be able to base their answers on the opponents’ actual 

behaviors more than other participants. Poker players’ answers are on the correct side of the 

aggression scale in all combinations of visual design and behavior design except for one 

combination (see Table 26-27). The combination was Player B, the visually defensive opponent, 

in the swapped version, where the average on the aggression scale was neutral, 5.0 on the scale 

(see Table 27). This seems to suggest that Poker players are able to judge the opponents 

behaviors based on their actual behavior rather than their visual design. 

Poker players are probably affected by the visual design of the opponents to some degree, just not 

as much as other participants. This is perhaps since having practiced interpreting opponents’ 

behaviors in Poker on a regular basis helps them disregard an opponent's visual design more 

consistently. 

Table 28: Average results on the aggression scale from other participants in the corresponding questionnaire 

answers. 

Corresponding - Others 

Player A aggression scale average 6.7 

Player B aggression scale average 4.0 

 

Table 29: Average results on the aggression scale from other participants in the swapped questionnaire 

answers. 

Swapped - Others 

Player A aggression scale average 6.1 

Player B aggression scale average 4.8 

 

Participants who are not Poker players seem to have based their answers on the opponents’ visual 

design more than their actual behavior. Their answers are not on the correct side of the 

aggression scale in any combinations of visual design and behavior design except for one 
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combination (see Table 28-29). The combination was Player B, the visually defensive opponent, 

in the swapped version, where the average on the aggression scale was neutral, 4.8 on the scale 

(see Table 29). This is the same combination of visual design and behavior that deviated as when 

analyzing this in Poker players. In both participant groups, this combination gave the same result, 

which is neutral. 

Table 30: The differences in average results of Poker players on the aggression scale between the two 

questionnaires’ answers. 

Poker players aggression scale average-difference 

Player A difference: 1.6 

Player B difference: 2.1 
 

Table 31: The differences in average results of other participants on the aggression scale between the two 

questionnaires’ answers. 

Others aggression scale average-difference 

Player A difference: 0.6 

Player B difference: 0.8 

 

The gap in averages in the aggression scale for Poker players (see Table 30) shows a more 

significant gap compared to other participants (see Table 31). This means that Poker players 

make a bigger distinction between the two opponents when comparing the two different versions 

of the game prototype. This further suggests that Poker players are better at judging the 

opponents behaviors based on their actual behavior rather than their visual design. 
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6.3. Gamers in comparison to other participants 

We chose to look closer at results from avid and dedicated players as well as those who answered 

that they consider themselves gamers in comparison with other participants. We examined this 

difference in participant groups since those who we classify as gamers could have been 

conditioned by playing other games and thus probably respond differently than other participants. 

Table 32: Average results on the aggression scale from gamers in the corresponding questionnaire answers. 

Corresponding - Gamers 

Player A aggression scale average 6.3 

Player B aggression scale average 3.8 

 

Table 33: Average results on the aggression scale from gamers in the swapped questionnaire answers. 

Swapped - Gamers 

Player A aggression scale average 5.4 

Player B aggression scale average 4.9 

 

The gamers who played the corresponding version of the game prototype rated Player A’s 

aggression scale at an average of 6.3, and Player B at an average of 3.8 (see Table 32). The 

gamers of the swapped version similarly placed player A at an average of 5.4, and Player B at an 

average of 4.9 (see Table 33). This seems to indicate a trend of Player A being perceived as the 

most aggressive in both the corresponding and swapped versions of the game prototype. As 

Player A was visually designed to be aggressive, the trend could suggest that gamers are inclined 

to judge opponents in the game prototype based on their visual design rather than their actions. 

Table 34: Average results on the aggression scale from other participants in the corresponding questionnaire 

answers. 

Corresponding - Others 

Player A aggression scale average 6.9 

Player B aggression scale average 2.6 

 

Table 35: Average results on the aggression scale from other participants in the swapped questionnaire 

answers. 

Swapped - Others 

Player A aggression scale average 4.5 

Player B aggression scale average 5.0 

 

Compared to the gamer category the remaining participants appear to have found both players to 

vary in terms of aggression between the two versions of the game prototype (see Table 34-35). 
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This trend could suggest that they focused more on the actions performed by the opponents rather 

than their visual design if compared to gamers.  

Table 36: The differences in average results of gamers on the aggression scale between the two questionnaires’ 

answers. 

Gamers aggression scale average-difference 

Player A difference: 0.8 

Player B difference: 1.1 

 

Table 37: The differences in average results of other participants on the aggression scale between the two 

questionnaires’ answers. 

Others aggression scale average-difference 

Player A difference: 2.4 

Player B difference: 2.4 

 

The reason for the gap between gamer results (see Table 36) compared to the results of other 

participants (see Table 37) could be dependent on a variety of factors. One such factor could be 

that gamers are, by experience of playing more games than other participants, conditioned to 

expect behaviors that correspond with the visual design of opponents. For example, they might be 

conditioned to believe that a character with aggressive visual design should behave in an 

aggressive manner. Part of this could be argued as being basic human instinct, that if something 

is shaped triangularly and red it could probably be dangerous (Solarski, 2013). To some extent it 

might seem that all participants have acted on such an instinct. The data across all participants 

shows visible trends suggesting that the visual design distorted the participants’ impressions of 

the opponents. It would seem that gamers have a reinforced distortion compared to other 

participants. 

6.4. Risks, weaknesses and potential errors with the study 

One potential risk with the way that the test was set up is differentiation in the semiotic meaning 

of the terms that the participants were presented with. For example a Poker player might have a 

very different concept of what it means to be aggressive within the context of Poker than an 

average person. Aggressiveness is in Texas Hold ‘em Poker community to a large extent seen as 

a necessary strategy to be successful at all. As described by Sean Lind; “Even the pros who are 

considered rocks, or tight, are still far more aggressive than the average player” (Lind, 2008). 

The amount of participants in the study was just above the number of people we had decided to 

be acceptable for the study to have credibility. Our goal was 100 participants and we had 108. 
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Even so any trends in the data and results would carry more weight if we had been able to gather 

more participants to perform the test. As a part of this issue, an overrepresented majority of the 

participants were men in their mid-twenties. An underrepresentation of female participants leaves 

the study with a gap in valuable information that could have highlighted potential gender related 

aspects of the data. 

It is difficult to ascertain the level of truthfulness in the data that was gathered. The people who 

answered the questionnaire were not obligated to answer truthfully and there is no realistic 

manner in which we can measure that factor. Due to that there is bound to be a margin of error on 

that account alone. 

Something that could have validated the results of the study further is having a control study. A 

prototype version with neutral representation of both Player A and B could have produced results 

with which the original study could be compared with. This would however most likely require 

more test subjects and time for preparation.    

A risk with the design of the opponents’ behavior in the game prototype is that, since their 

behavior was not predetermined, they might have behaved inconsistently. This means that they 

may have, by chance, behaved aggressively when they were designed to behave defensive and 

vice versa. However, the opponents percentage chance based decision making should have on 

average made them behave the way they were supposed to. This adds to the margin of error in 

our study. Perhaps, a better approach of designing their behavior could have been to not having 

opponent decision making being determined by chance. This would have given us more direct 

control of their behavior and probably more consistent questionnaire answers.  
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7. Conclusion and future work 

The Texas Hold ‘em Poker game prototype was created and deployed successfully. 108 

participants played the game prototype and answered the questionnaire. 

Our findings from the questionnaire answers seem to suggest that we were correct in our 

assumption that visual design of characters affects players’ perception of their actual behavior, at 

least in stationary character driven games such as Texas Hold ‘em Poker. Players’ previous 

experiences in the forms of gaming habits and familiarity with Poker also affect their perception 

of opponents’ actual behavior. 

A visually aggressive opponent seems to, on average be determined as behaving aggressively 

even though that it not the case. In contrast, a visually defensive opponent seems to, on average 

be determined to have a neutral behavior, when in fact the opponent was acting aggressively. In 

both of these cases perception of behavior is distorted by the visual design. It seems that players 

had an easier time determining a visually defensive opponent’s actual behavior than a visually 

aggressive opponent. 

Playing Poker regularly seems to increase the ability to judge an opponent by their actual 

behavior rather than their visual design. This is perhaps the case since having practiced 

interpreting opponents behaviors in Poker on a regular basis helps to disregard an opponent's 

visual design more consistently. 

Gamers seem to judge opponents more by their visual design rather than their actual behavior. By 

playing more games than other participants, gamers may have been conditioned to believe that a 

character with a certain visual design should behave in a manner corresponding with their visual 

design. 

A future study of the subject could include aspects of class related and socio-economic themes. 

The questionnaire could then focus on how people of lower income backgrounds respond to 

characters with signifying traits of upper class society and vice versa. The study would be 

handling more sensitive information and touch on subjects that might be more inflamed in social 

terms than the study of this paper. The results of such a study could produce valuable information 

for media producers to relate to when designing characters with awareness of representation in 

mind. 
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A future study could also focus on the genderfication of character traits such as shapes, colors 

and behavior. One example could be to look at preconceived notions about aggression seen in 

male characters compared to that of female characters.  
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