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Abstract 
 

This study aims to explore the question, how the use of applied gaming aspects through 
affective gaming, specifically as affective avatars, can promote an increment in play-
motivation compared to today’s serious gaming. Similar studies in different fields have already 
shown, that the use of serious gaming can have a very positive impact on the motivation. This 
study should provide an initial step towards applying serious gaming and gamification 
through affective computing, for a more efficient motivational educating. By combining the 
fun of gaming, serious part and the affective avatar gaming, a much higher informational and 
motivational result could be achieved.  

A quantitative method was used to collect the data from 18 participants, participating in the 
research study. The participants were separated into three groups, equally distributed between 
experienced video game players and non-experienced ones, playing three different game 
versions, including and excluding affective elements. The collected and analysed data 
indicates, that participants do seemingly show a slightly higher play-motivation by having a 
affective avatar interaction.  

The gained result from this study could potentially show a new path of using affective avatars 
in a serious gaming setting and strengthen its possible potential. 
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1 Introduction 

The aim of this research study is to analyse the influence an affective gaming element could 
have on the play-motivation in a serious game. By using the affective avatar aspect in a serious 
game an increased play-motivation could be achieved. This could guide to a better 
understanding of affective avatars and show a possible path for those, who want to improve 
the play-motivation in serious games. 

The gain of a higher play-motivation could result in an overall higher learning effect in an 
educational system or allow a development of a more “human-like” serious game. Gaining 
insight to the differences each part of an affective game can have on player would be of 
importance, in particular, if the goal is to encourage an increment in a player’s emotional 
reflection and interaction. 

Several research papers (described in chapter 2) have already analysed and shown, that the 
use of affective elements can result in a player’s successful interaction and association with the 
affectiveness, and therefore resolves in a higher motivational success. 

To be able, to analyse the affect of an affective avatar on the play-motivation in a serious game, 
the experiment was conducted with the help of a jump and run game. As the main elements of 
a serious game and a “normal” game do not differ, and as it simplifies the conduction of the 
experiment, the end results should be of the same value also for a study in a serious game.  

After the initial draft and pretesting of certain game elements, the end version of the game was 
developed as an endless jump and run level and therefore allowing the measuring of the 
participant’s play-motivation. To allow a unique play experience, the level was randomly 
generated every new session. 

To be able to analyse the differences between a normal game and affective avatar game, the 
game was separated into three versions. The first version (called “Affective Avatar Interaction” 
or “AI”) had an affective avatar and an affective input interface which will interact and allow 
interactions through the player to select their emotional states during certain situations along 
the game. The second version (called “Reversed Affective Interaction” or “RAI”) had an 
affective avatar and an affective input interface, but the player will not have the option to input 
their emotional state. Furthermore, the game will change its affective state according to certain 
events by itself and use the emotional states in the reversed way.  The third version had no 
affective elements and represented a normal non-affective video game. 

To simplify the collecting of participant’s answers, a questionnaire with a quantitative method 
called the Likert scale was used. The Likert scale ranges from 1 to 7, where 1 represents “Not 
at all” and 7 “Definitely yes”. The decision was made for an easier approach of analysing data 
and is based upon the version from Jannett’s (2010) questionnaire for immersion 
engagement. By following her evaluated testing system and structure, a better data collection 
was hoped to be achieved. 

By analysing the gathered data, it indicates, that participants do seemingly show a higher play-
motivation by having positive affective interaction possibilities. It was also discovered, that 
participants reacted motivationally negatively to a reversed emotional affective system. 
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2 Background 

Since the last decade, gaming has become more than just an entertaining element in our 
everyday life. While visual realism and simulation complexity has grown excessively, the 
emotional and narrative aspect has stayed behind. As serious games are moving towards a 
more accepted educating method, emotion recognition in games tends to become an 
important element, particularly in recognition of player’s emotional state and affective 
gaming.  
  
The term serious game has already undergone, since its establishing, a quite big amount of 
defining. But for this research paper, serious games are defined as a game, which was not solely 
created for a pure entertaining purpose, as stated by Marsh (2011). Besides serious gaming 
also gamification plays a very important role. Cornelissen, et al. (2012) states gamification in 
his work as follows:  

 
“Applying gaming aspects to solving a real-world problem is the act of 
gamification, the result being serious games”.  

(Cornelissen, et al., 2012, p. 02). 

Birk, et al. (2016) describes in his study, that in terms of promoting gamification through 
training simulations, it is mainly used, to motivate people over the rewarding system as 
reaching a new level or getting points. 

According to Hudlickas (2009), there are two major areas of research and practice, which are 
important for implementing the affective game aspects in serious gaming. Those are artificial 
intelligence, also called AI and affective computing. Even though game companies are 
increasingly advertising the use of AI in their games, the use of real AI remains very limited. 
Furthermore, the techniques typically used, do not represent the latest possibilities AI offers. 
For this study, the area of affective computing is of interest, as it gives the option of using 
systems and devices to interpret, recognise, process, and simulate human emotions. In the 
field of gaming, it is a very new way of interacting and reading players emotional state and 
therefore allowing interpersonal communication. It is often called affective gaming and gives 
new possibilities to player and avatar interactions. A specific aspect, which is the main part of 
this research, is the affective avatar. It gives, compared to a “standard” gaming avatar, the 
player a much higher association possibility with the playable character and therefore, 
provides the “gaming-system” the capability, to react to, show and portray the player's 
emotional state in-game. 

The capability of enjoying the gaming part in a serious game has shown to be a fundamental 
part of the learning- and play-motivation. But how can the player's experience be more 
personal and successful? Oksanen, et al. (2013) writes in his study, as soon as a player can self-
identify themselves with the in-game avatar and the game gives him at the same time the 
possibility to act through it to influence the game progress, it will have a much higher 
motivational effect on the player. As Jang, et al. (2010) explains in his work, players often 
associate themselves with the self-created avatar and view its achievements as their own. 
Therefore, moving the serious game aspect forward towards a combination with the affective 
gaming form would possibly make the serious gaming process even more effective. 
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As stated in a recent survey, done by Hudlickas (2009): 

 “Emotions play a key role in the user experience, both in entertainment games 
and in serious games, …”  

(Hudlickas, 2009, p. 01) 

and therefore, they are a key element for a positive throughout player-experience. Affective 
gaming could so become an important element of serious games.  

Gilleade, et al. (2005) describes in his study, that the standard video game interactions are 
purely based on the players input decisions in-game (i.e. input through the keyboard). He 
further describes that these is one of the problems of non-affective video games, as these 
actions are not the only things that are happening to the player during the gameplay. Most of 
the time, there are unseen body-, emotional-, and behavioural responses. This kind of 
responses would normally be very useful to identify the current emotional state the player is 
in. He interestingly also states that:  

“If this information could be somehow collected and invested in the game 
dynamics; the affective bandwidth of future games could be increased…”.  

(Gilleade, et al., 2005, p. 02) 

He thereby speaks about the possibility of emotional “tweaking” of conventional gaming 
experiences, and/or even the creation of a whole new one. He refers to it as an affective 
gameplay. As this would allow the game itself, using the player's current state, to manipulate 
the existing gameplay. 

2.1 Affective Computing 
The definition of affective computing is defined as following by Picard (1995) in his paper: 

“computing that relates to, arises from, or influences emotions” 

(Picard, 1995, p. 01) 

He also states in his research paper, that by making computers more affective or even “human-
like”, it might provide better results in assisting, and teaching humans, or even doing so 
improving its own ability to make decisions. Some of the areas of usage could be the computer-
assisted learning, perceptual information retrieval, arts, entertainment, and human health 
and interaction. 

2.1.1 Affective Gaming 

Affective gaming is an element of affective computing and follows the same definition. The 
only difference is, that it concentrates its existence around gaming. Affective element 
interaction between player and game is the main aspect of affective gaming. 

Schaeffer (cited in Hudlickas, 2009), states in his work, for being able to use affective game 
functionalities as emotional elements in a game, additional AI techniques would be necessary. 
Additionally, Hudlickas (2009) adds, that those would need to be symbolic computational 
methods (modelling emotions on avatars), symbolic representational methods combined with 
classification algorithms (for emotional recognition) and the further development of affective 
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computing. This problem is also stated by Klein, et al. (2002), that regardless of developer’s 
best intentions, the computer interaction with players often leaves them frustrated. He also 
states that players feeling frustration during a gameplay have a lower span of attention and 
demises their abilities. A big problem is also, that a frustrating interaction with the game, can 
also lead to a player feeling negatively towards the whole gaming system. The same is also 
confirmed by Hudlickas (2009), that frustration moods reflect on a less-focused player state 
and longer lasting malaise. Which in return decrease the motivation effect and has a 
contradictory effect. 

Gilleade, et al. (2005) found in his research out, that for being able to have an affective video 
game, both the player and video game need to be able to have a responsiveness to affective 
signals of each one. He states that usually the player (if played by a human) always tends to 
respond to both, the general game playing experience, and to the more “provocative” affective 
game elements a video game offers (e.g. game story). He underlines this by writing: 

“Indeed, players of the 1983 text-based game Planetfall (Infocom, 1983) 
responded emotionally even years later when they recalled Floyd, a robot in the 
game that sacrificed itself to save the player”.  

(Gilleade, et al., 2005, p. 02) 

The problem is that conventional video games do not have the technical possibility of 
assessment to the player’s emotion beyond the simplistic control instruction. For it to truly be 
able to be an affective video game, the system needs to be able to recognise and “sense” to a 
certain degree the player’s reactional/emotional state more precisely, and directly. 

Therefore, for a serious game to be able to promote a more motivational game, the gaming 
simulation needs to have a working affective gaming element. These are also confirmed by 
Jang (2010), stating, that players often connect themselves with the playable avatar and have 
often an emotional connection with it. During his study, he discovered, that the more people 
associate themselves with the avatar, the better their performance would become. Meaning, 
that a successful interaction and association with their avatar, resolves in a higher 
motivational success. Furthermore, the stronger the emotional bond becomes, the stronger 
the player starts to push himself past his limits trying to achieve new goals and reaching new 
personal rewards. On the other side, Birk, et al. (2016) also states, that the gamification aspect 
in serious games is at some point a controversy since it is sometimes called “pointsification” 
or “exploitationware”. During his experiment, he discovered, that the gamification aspect of 
his game, present as a payment, occasionally had a negative effect on an already motivated 
player. Therefore, he states, that a rewarding system needs to be balanced by using the 
affective gaming technology. 

But interestingly Gilleade, et al. (2005) goes further and states in his paper, that by feeding a 
video game with biological information during a gameplay, does not make it an affective game 
in his opinion. Furthermore, he states that for a receptive game to become an affective one, it 
needs to increase its affective feedback it gets from the player. 

Nogueira, et al. (2014) also confirms this in his work, that by modelling the player’s emotional 
state and reactions in-game, to create a more immersive gameplay experience overall, is not 
enough. On the other end, he also states that in what way the player’s emotion models should 
be driving the gameplay adaptions to, is in itself, a research field. Even though affective gaming 
techniques have such an enormous potential, it has only recently begun to become a more 
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complex, dynamic system capable of adapting to a player over time, rather than just being only 
a simple, static reactive system. 

2.2 Affective Avatars 
Affective Avatars are affective virtual characters in a virtual environment setting. In this 
research paper, affective avatars are going to be researched and referred to as virtual in-game 
avatars who can display, recognise, and mirror players emotional state. They are a specific part 
of affective computing. They are an advancement of the standard non-affective avatar and are 
a new way of a more personal virtual interaction. 

Hudlickas (2009) found out, that the affective user avatar plays a significant role in a 
gameplay. She proclaims that it facilitates the recognition of a player’s emotion, by providing 
individually collected player data about the expressions of player specific emotions. 
Furthermore, it simplifies the use of displaying realistic emotions via a game avatar. She also 
suggests dividing the systematic guidelines for affective avatars, and the simplification 
analysis of existing models, into those responsible for emotion generation, and those 
responsible for enforcing emotion effects. 

As described by Gonzalez-Sanchez, et. al. (2013) in her paper, users tend to customise their 
avatar's appearance accordingly to their own or a personality they see as most appealing to 
themselves. This influences at the same time the in-game interpersonal communication and 
allows the player to engage in a more intimate conversation and stronger affective interaction. 
Furthermore, she states that as important the avatars customization is, it is of a bigger 
importance for an avatar to be able to reflect the owner’s affective state (emotional, body, 
behavioural). By mirroring the player's affective state to the in-game avatar, it provides the 
player with a more believable, likeable, and trustable game atmosphere. 

Klein, et al. (2002) conducted in his research a test, in which he divided the guidelines for 
affective systems into 9 different capabilities. Those are collecting data about the player’s 
emotional state, providing in-game frustration feedback, frustration rating, feedback on the 
player’s emotional state, player correction of system feedback, computer given statement of 
sympathy, sympathetic statement of apology, a statement of empathy. His study was 
conducted on 71 participants, aged 14 to 44. His test method was to build an interactive based 
text-agent called “Affect-Support”, who would interact with the users which were experiencing 
various amounts of frustration during the playtest. The way, how the system responded was 
carefully scripted, to react appropriately to the situation. The participants were told, that they 
were testing a new computer game and therefore reacted to the system accordingly. During 
the playtest, two level of frustration were established. The first version was played with so-
called “Delays” of the character and a “No Delay” version. The delayed version resulted in a 
seemingly random freezing effect of the gaming avatar. If the player showed any kind of 
frustration, he could enter in a separate window his frustration level. Based on the entry, the 
computer would give feedback accordingly. The feedback offered emotional-, sympathy- and 
empathy statements. Every feedback sentence was customised to fit every possible response 
of the participant. 
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Figure 1 This is Klein, et al. (2002) experiment evaluation table for the play-
motivation duration. (Klein, et al., 2002, p. 19) 

The results from his study showed (Figure 1), that the “Delay” condition produced significantly 
more frustration than the “No Delay” condition. The experiment also showed, that the 
participant, who were experiencing extraordinary amounts of frustration, resulting from 
playing the “Delay” version, would feel a much strong relief after experiencing the “Affect-
Support” interaction with the game, then the “No Delay” version players. Participants in the 
“Delay/Affect-Support” gameplay showed, therefore, a longer play-motivation than the “No 
Delay/Affect-Support” players. 

The use of an affecting interaction gaming experience in a frustrating situation, led to a longer 
play through, as the players felt more relaxed and motivated after the interaction with the 
game avatar agent. Therefore, combining serious games with affective avatars would give, if 
we consider Klein, et al. (2002) results, the learning and play-motivation a huge advantage 
compared to standard learning simulations. 

To make the statement, even more, stalwart, additionally to Klein, et al. (2002) study, Birk, et 
al. (2016) approached his study experiment differently and proved how successful the 
combination of serious gaming and player avatar identification can be. He conducted an online 
study with 200 participants, as he states,  

“…, to understand the effects of time and incentives on motivation and 
behaviour in a game-based training activity”.  

(Birk, et al., 2016, p.) 

He tested the motivation results by influencing the rewarding and player avatar identification 
of participants. For the duration of the 11-days experiment, Birk, et al. (2016) measured each 
day the results on the subjective motivation, affective state, and task behaviour reactions. They 
used a character editor, which has shown to facilitate intrinsic motivation, to manipulate the 
participant’s self-avatar identification. He split the participants into different groups. One 
group was given a pre-set game avatar and the other group was asked to create an avatar and 
adjust its appearance, personality, and attributes according to their self-imagination. During 
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the whole experiment, he found out, that the player’s motivation decreases over time which in 
his opinion is unavoidable, however, both effort and enjoyment waned more for players who 
did not manage to identify themselves with the in-game avatar. 

Birk, et al. (2016) result is also confirmed by Oksanen, et al. (2013), who states in his research 
paper, that for a game being able to identify the causes of the player’s emotional state and 
understand its relation to the game enjoyment and learning outcome, it is possible for serious 
games to make a better use of its potential. 

Psaltis, et al. (2016) writes in his research, that facial recognition motion plays a very 
important role for conveying messages by showing and expressing emotions more clearly. He 
states, that by analysing the facial expression for emotional recognition, it requires an 
extraction of the appropriate facial feature and correct recognition of the user’s emotional 
state. Further, he indicates that facial expression analysis techniques can vary from simple 
“geo-locating” and calculate actual anthropometric measurements, to focusing on an entire 
group of feature elements belonging only to a specific single emotional category (e.g. 
happiness, surprise, sadness), Figure 1. 

 

Figure 1 An example of avatar emotion expressions from Swiss Center for 
Affective Sciences. (Sacharin, et al., 2012, p. 16) 

A significant weakness that was discovered during the research, is the problematic of 
computer emotion recognition systems. As stated by Fragopanago and Taylor (2005) in their 
study,  

“…systematic ambiguity of individual signs of emotions presents a challenge to 
any automatic emotion recogniser…”. 

(Fragopanago and Taylor, 2005, p.04) 

As face structures and emotional expressions differ from person to person, the system can 
have a high failure quote if not adjusted properly. As they also further state, 
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“For instance, lowered eyebrows may indicate anger, but instead may indicate 
concentration, depending on the behavioural context.” 

(Fragopanago and Taylor, 2005, p.04) 

Another aspect that was discovered is, that during a play session player may often not show or 
mimic their emotional state on their face. These can then cause a misinterpretation and misuse 
of wrong emotional expressions on the avatar. 

As of this problematic aspect in this research paper, the affective avatar is going to be used and 
analysed in its most simplified form. Affective avatars mirror the players emotional, 
behavioural, body state in-game. To be able to analyse and test the potential of affective 
avatars in serious games, only the emotional aspect in combination with motivational 
experience, and immersion is going to be researched. Therefore, there will be no biological, or 
tracking systems involved. 

2.2.1 Emotions 

Emotions play in affective gaming and specifically in affective avatars a very important role. 
Emotions have already been scrutinised through multiple scientific papers and therefore, 
there are numerous different approaches to the modelling and portraying of emotional 
expressions. Thus, it is beyond the scope of this paper to speak and discuss them in detail. 
Further, I will not discuss and introduce any answers to the difficult and intriguing questions 
as, “what are emotions?” “what causes them?” and “why do we have them?”, as also stated by 
Wilkinson (2013) in his research paper. For the purpose of this paper, the emotions play only 
a key role in mirroring and portraying of player’s affective state in-game. It is of course of high 
importance to the immersive aspect of affective gaming and therefore for affective avatars. 

The definition of “affect” and “emotion” are described by Wilkinson (2013) as following: 

“An affective or emotional state refers to a short-term response to external or 
internal stimuli, whereas mood refers to a longer lasting affective state and 
disposition is a personality construct that influences a person’s general 
emotional reaction to stimulus” 

(Wilkinson, 2013, p.01) 

Furthermore, he also states in his paper, that there is also an unclear definition and fuzziness 
regarding the definition of “emotion”. He describes it as the dividing line between emotion, 
mood and disposition are equally unclear. 

As for the conduction of the pilot testing it was decided upon 4 emotional states (Anger, Joy, 
Surprise and Neutral), which are based upon the Robert Plutchik's Wheel of Emotions in 
Figure 2: 
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Figure 2 Robert Plutchik's Wheel of Emotions (Wikipedia, Plutchik, 2017) 

The biggest problem that was discovered during the research is, that all the found articles 
speak generally about emotion states and not about specific human emotions encountered 
during a gameplay. As stated by Sacharin, et.al (2012): 

“The utility of recognising emotion expressions for coordinating social 
interactions is well documented, but less is known about how continuously 
changing emotion displays are perceived.” 

(Sacharin, et.al., 2012, p.01) 

Further Gilleade, et al. (2005) states: 

“We are emotionally-fickle creatures… as emotional beings, we respond both to 
the general game-playing experience (e.g. enjoying play), and to the more 
provocative affective elements a video game offers (e.g. emotionally-packed 
stories).” 

(Gilleade, et al., 2005, p.01 and p.02) 

As stated by Fragopanago and Taylor (2005) in their research paper,  

“…, emotions, such as fear, disgust, anger, sadness, happiness and so on, would 
not be an effective solution to the problem as these emotions are rarely 
experienced in their pure form in realistic situations.” 

(Fragopango and Taylor, 2005, p.04) 

Therefore, to be able to conduct and simplify the procedure of the experiment and to 
implement the collected feedback from the pilot testing, it was decided to use 4 emotion 
elements taken from Robert Plutchik's - Wheel of Emotions and Parrot’s – Emotion 
classification. Those are “Triumph”, “Frustration”, “Boredom” and “Neutral”. Further 
clarification on why those emotions were used, can be found in chapter 4.1. 
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2.2.2 Immersion 

The definition for immersion is still not entirely defined. As Jennet, et al. (2008) states in her 
research paper:  

“Despite the word’s common usage by gamers and reviewers alike, it is still not 
clear what immersion means” 

(Jennett, et al., 2008, p.01) 

The term immersion is usually used to describe the degree of a person’s involvement in a 
virtual environment. This is also confirmed by Jennett, et al. (2008) and Brown & Cairns 
(2004). Compared to Jennett’s study, Brown and Cairns additionally also divided the aspect 
of immersion on to three states; “engagement”, “engrossment”, and “total immersion”. They 
refer the “engagement” also as:   

“A Zen-like state where your hands just seem to know what to do, and your 
mind just seems to carry on with the story” 

(Brown and Cairns, 2004, p.02) 

Further, they state that a person is truly immersed: 

“When you stop thinking about the fact that you’re playing a computer game 
and you’re just in a computer” 

(Brown and Cairns, 2004, p.02) 

Total immersion occurs very rarely and requires the highest level of attention. Compared to it, 
engagement and engrossment are much more likely to take place. One suggestion they state is 
to remove the barriers between those immersion “states” and allow the next step of 
involvement to step up.  

For this research study, immersion is going to be analysed and used as a link between affective 
avatars, emotions, and play-motivation (Figure 3). It will be analysed as a part of affective 
avatars. Therefore, there will be no new definitions or explanations of immersion states. 
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The main area of 
immersion in 
this research 

 

Figure 3 Short representation of the specific area of Immersion in this research 
paper, shown as a Venn Diagram 

As Jennett, et al. (2008) state in her study, that the emotional part seems to be a key factor in 
a successful immersion state. As for this study, the implemented in-game emotions for the 
affective avatar interaction were chosen as one of the key factors for measuring and comparing 
the in-game immersion engagement of the players during a given gameplay, as it seemingly 
influences the player’s immersion state. 

 

Affective 
Avatars

EmotionsImmersion
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3 Research Question and Problem 

If we now reconsider all found serious game aspects in this research, it is quite clear to see, 
that there is a potential benefit of using affective gaming, specifically affective avatars, in a 
serious game environment. The results found in Klein, et al. (2002) and Birk, et al. (2016) 
experiment indicate, that a combination of the previously mentioned aspects has the potential 
to give the play-motivation a huge advantage compared to standard serious game simulations. 
To my understanding, we humans are social beings and therefore it makes sense, to have a 
system that can “humanlike” react or interact with us during our “gaming” experience. 

Clearly, further research needs to be done, to determine which components of the described 
emotion identification is most effective, which ones are less, and how the affective avatar 
interaction, in general, can contribute to a better experience. There is a broad spectrum of 
possible questions in this new-found area of serious gaming. 

Therefore, to narrow down the possible area, the main research question is: “If and how will 
the use of affective gaming, specifically as affective game avatars, affect the 
overall play-motivation in serious games?” and the possible conclusion of it, that the 
use of affective gaming avatars could show a possible path for those, who want to improve the 
play-motivation in serious games. 

The study’s hypothesis is, that the higher the affective interaction and possible identification 
or emotional connection with the in-game affective avatar, the higher the play-motivation and 
immersion during the gameplay of the player could be. 
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4 The Making of the Game 

This chapter will describe and present the creation process of the used game in this study.   

4.1 Idea-finding 
To be able, to analyse the affect of an affective avatar on the play-motivation in a serious game, 
the experiment was conducted with the help of a jump and run game. As the main elements of 
a serious game and a “normal” game do not differ, and as it simplifies the conduction of the 
experiment, the end results should be of the same value also for a study in a serious game. 
These, of course, could imply, that the affective state and play-motivation, may differ from 
game to game. Another game might end in an overall different player result and experience. 
But for the purpose of this study, the experiment will be narrowed down on a specific test and 
then analysed as part of a serious game. 

To do so, the first step was to decide upon 4 emotional states (“Triumph”, “Frustration”, 
“Boredom” and “Neutral”, Figure 4) and the evaluation of the best possible approach to an 
affective interface design input. The reason for using these specific in-game emotions, was the 
gathered feedback from the conducted pilot testing (further described in chapter 4.3) and 
further discussions with the research supervisor. After further analysis, it was decided to 
adjust certain emotion states to less specific ones. For these reason Parrot’s – Emotion 
classification table was used (Figure 5). “Anger” was therefore changed to “Frustration”, “Joy” 
to “Triumph”, and “Surprise” was removed and replaced by “Boredom”.  By limiting the 
emotional state inputs upon 4 emotions, a better game-flow could be achieved as the 
participants may not be distracted by selecting their specific emotional state and therefore 
might not be distracted and disconnected from their immersed game state.  

 

Figure 4 Affective avatar emotional states (boredom, frustration, neutral, 
triumph). 
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Figure 5 Parrot’s – Emotion classification (Wikipedia, Parrot, 2017) 

After pretesting and evaluating the results, the next step was to develop and decide upon three 
versions of a playable game: 

 The first version (called “Affective Avatar Interaction” or “AI”) had an affective avatar 
and an affective input interface which will interact and allow interactions through the 
player to select their emotional state during certain situations and along the game.  
 

 The second version (called “Reversed Affective Interaction” or “RAI”) had an affective 
avatar and an affective input interface, but the player will not have the option to input 
their emotional state. Furthermore, the game will change its affective state according 
to certain events by itself and use the emotional states in the reversed way.  
 

 The third version had no affective elements and represented a normal non-affective 
video game. 
 

For the purpose of the experiments conduction, participants were grouped into 3 groups.  

 In Group A, participants were playing the AI-Version and were motivated to input their 
current emotional state at certain points in-game, called “checkpoints”, or given 
triggered events (e.g. death, collecting points, and enemy contact). The participants 
were also inconspicuously monitored by an examiner regarding their emotional 
reactions and used in-game emoji emotions (Figure 7).  
 

 In Group B, participants were playing the RAI-Version and were inconspicuously 
monitored by an examiner regarding their emotional reactions (Figure 8).  
 

 In Group C, participants were playing the same game as the previous groups, but with 
no affective elements in it. The aim of these was, to so being able to represent a normal 
non-affective game (Figure 6). 
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Additionally, participants in Group A were also given the option to express/mirror their 
emotional state in-game over the character window. The emotions were pre-set and limited to 
4 emotions, as mentioned previously above. 

The experimental process of the gameplay is further described in chapter 6. The participants 
experience from each experimental play session will be compared and analysed.  

4.2 Implementation 
After the initial draft and pretesting of certain game elements, the end version of the game was 
developed in Unity 5.0 Personal Edition. Unity is a cross-platform game engine software 
developed by Unity Technologies. It allows the development and deploying of in Unity created 
games. This software was chosen as it allows simple use of its functions. It offers a very user-
friendly interface, usage, and thankfully to a very helpful Unity community, there are many 
different functions and forums available. 

The game was programmed in C#. The structure of the game was developed as an endless 
jump and run level and therefore allowing the measuring of the participant’s play-motivation. 
To allow a unique play experience, the level is randomly generated every new game restart. 
Meaning, that every player should have to some degree a uniquely created game level. The 
enemies and collecting points are also randomly positioned along the gameplay level.  

The initial idea was to design a game using a bear (four versions – brown bear, polar bear, 
panda bear, and black bear) as the main playable character. The player has then also the option 
to collect so-called honeypots during his gameplay, to increase his overall play score, which 
represents the gamification aspect in the study. To make the game more exciting and 
challenging, the honeypots are being guarded by big and angry bees, which cause by touching 
them, the losing of a certain amount of score points. 

 

Figure 6 Non-Affective Game-Version (In-Game Screenshot). 

In the “AI” (Figure 7) and “RAI” (Figure 8) version of the game, an additional character 
window is present during the gameplay. This character window shows the character’s 
emotional state. In the “AI” version, the player has the option to mirror his emotional state 
through the 4 pre-given emotional emoji. By doing so, the character window will be depending 
on the chosen emoji, show the emotional state of the character. In the “RAI” version, the in-
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game character shows a reversed emotional state compared to the normal emotional reaction. 
As the player collects a point, the character will portray itself as being “frustrated” rather than 
“triumphal”. The same goes for touching an enemy bee. The character will the show “triumph” 
rather than “frustration”. By doing so, it was tried to analyse, how players react to reversed 
emotional reaction and how a system, who may wrongly interpret their emotional state, may 
influence their overall play-motivation. 

 

Figure 7 “AI” Game-Version. Scene shows the emotional window popup after 
the player collects his first Honeypot (In-Game Screenshot). 

 

Figure 8 “RAI” Game-Version. Scene shows the emotional reaction of the 
reversed affective avatar after the player collects a Honeypot (In-Game Screenshot). 

Most in-game graphical elements were created or used from previous existing personal 
projects. By creating 4 different playable avatars, the participants were given, to some degree, 
the possibility of having the freedom of choice which avatar to choose (Figure 9).  
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Figure 9 In-Game playable avatars. 

The game ambient sound and music was found on the internet and follows the common 
Creative Commons 0 (CC0) rule. 

4.3 Pilot testing 
To prevent pre-set problems and before the study could be conducted, the game design and 
questionnaires were extensively tested on 11 participants in an experimental Study1. As the 
emotional input method and interface design may have an influence on the player’s game 
experience, a design decision had to be made and tested. The respondents were therefore 
asked to play three versions of the Affective avatar interface game and interact affectively with 
it.  

The game consisted out of an Emoji version, Numeric version, and Slider version. The emoji 
version showed 4 (anger, joy, surprise and neutral) emotion states of their playable character. 
The emotion states were taken from Robert Plutchnik’s – Wheel of Emotions (chapter 2.2.1). 
The Slider version gave the participants the option to input their emotional states based upon 
the slider position and the Numeric version allowed them to rate their emotional state on a 
Likert scale from 1 to 7.  After a certain play duration, participants were asked by the examiner 
to fill in their emotional state through the input interface in-game. After successfully finishing 
a game-session, the participants were asked to fill out a questionnaire focusing on their 
previous game experience, the affective interfaces, and affective game evaluation related 
questions.  

Figure 10 Affective input influence on the Immersion aspect flow of Participants. 

The analysed results from the pilot tests suggest, that most of the participants preferred the 
avatar expression input solution when it comes to interacting with an affective avatar 

                                                        
1 Course Work: Experimental Game Evaluation at the University of Skövde, SS/2017 
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interface. As Figure 10 shows, participants felt less disturbed in their play-flow when 
interacting with the Emoji-interface version. 

The subsections below are going to describe and present the conducted changes after the pilot 
test iteration and the aesthetical aspects of it. The overall goal of it is, to give as much possible 
insights and information about the intern procedure and thought processes hidden in it. 

4.3.1 Identification and Emotion test 
The purpose of the conduction of the three experiments and analysing the differences between 
the participant's experience and reactions is, to see if the use of affective elements does have 
any measurable difference in the experienced play-motivation. As affective avatars are part of 
the used elements in the “AI” group, the participants had to be asked during the gameplay 
regarding their emotional state/s and character identification. This was done, by giving them 
the freedom to choose between 4 different characters. This could give the participants, to some 
degree, the option to be able to identify themselves with the playable character. 

To give the participant the input option and possibility of mirroring their emotional state in-
game through the character, participants had the option to select one of the four pre-set 
emotional character emoji states. 

As stated by Tigwell, et al. (2015) in their research paper, 

“…, people need to share the same understanding of what each emoji 
symbolises, otherwise communication can breakdown.” 

(Tigwell, et al. 2015, p.01) 

Therefore, it was a challenge to design a proper and understandable in-game character emoji. 
The decision was made, to lean on the design of the already existing emoji in computer-
mediated communications. By giving the game and participants this solution, the features of 
user experience, usability, and possible pre-existing knowledge of emoji was aimed to be 
gained. 

4.3.2 Clarification 
In the second version of the game, the emotional states were changed from “Anger, Joy, 
Neutral, and Sad” to “Triumph, Frustration, Neutral and Bored”, as they may easier be 
recognised and used. 

Most of the questions in the questionnaire were changed from pre-given answers to the Likert 
scale from 1 to 7, where 1 represents “Not at all” and 7 “Definitely yes”. The decision was made 
for an easier approach to analysing data and is based upon the version from Jannett’s (2010) 
questionnaire for immersion engagement. By following her evaluated testing system and 
structure, a better data collection was hoped to be achieved.  

Additionally, to the existing questions regarding participants emotional-, identificational-, 
and motivational state, it was given an extra typing field for additional possibilities of 
clarification and expression of participant’s decisions made. By giving the participant this 
solution, an additional feature for understanding and analysing of input data was aimed to be 
gained. 
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5 Method 

The following description covers the main clarifications of data collection, participant 
selection, measuring immersion, questionnaire, and ethical considerations. More in detail 
description of the study conduction can be found in chapter 6. 

5.1 Selection of Participants 
The selection criteria for finding and selecting suitable participants was their non-involvement 
in the previous play-testing.   

For this study, the convenience selection was used as it represented the best solution for 
finding participants fulfilling the given criteria. The majority of the selected participants were 
then recruited by asking the university’s student community. 

A further aspect of selecting suitable participants was the goal of having a balance between 
participants who are so called “gamer” (play or played games on a regular basis on any given 
game platform. At least once a week) and “non-gamers” (seldom play games). Because of this, 
participants were asked by the examiner before taking part in the experiment, to state, if they 
see themselves as a gamer, or not. If a participant did not know or understand the asked 
question, further examples were given and explained. This would also allow to analyse and 
compare the results from different groups between the same type of player experience. By 
doing so, it was guaranteed that each group will have a balance between “non-gamer” and 
“gamer” and therefore prevent having a group with only experienced or non-experienced 
players. As this may have resulted in a different and not by this study aimed data collection. 

Additionally, it was attempted for the study to have a given balance between male and female 
participants. As it was presumed, that the gender may have an impact on the end-result. 

5.2 Measuring immersion engagement 
This study aims to investigate and measure the effects of immersion engagement players 
experience during their play session. To be able to analyse and measure the participant’s 
immersion state, the evaluated questionnaire from Jennett (2010) research paper was used as 
the main evaluation scale for measuring immersion. 

5.3 Questionnaire 
For the purpose of this study, two questionnaires were used in the experiments process. They 
are presented below, along with the clarification why certain decisions were made. 

5.3.1 Pre-Questionnaire: Before conducting the experiment 
To be able to pre-filter and evaluate the different possible aspects that may influence the 
collected data from all three groups, the pre-questionnaire was designed to collect 
demographic data and ask specific pre-experienced questions (see Appendix A). Participants 
were asked to answer questions below: 

 What is your age? 

 What is your sex? 
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 How often have you played video games over the last years? 

 Which game genre do you prefer to play in? 

 Which platform do you prefer to play on? 

 Have you ever played a video game with a playable character in which you couldn’t 
emotional bond or identify yourself with? If so, how often has it occurred? 

o What was it you disliked most of the time about it/them? (multiple answers are 
possible) 

o How frustrated did you get with a character/s you couldn’t identify yourself 
with? 

 Before we start with the Gameplay. How are you feeling right now? 

 

The first two questions were chosen and used to identify the age and gender group the 
participants belong to. By doing so, it could be analysed if there are any possible connections 
between the result and participants age and gender. 

The Third, Fourth and Fifth question were used to analyse the participants pre-existing 
gaming experience and habits. The aim of it was to have a possibility of better understanding 
participants’ statements and answers. 

The Sixth question was chosen to analyse if participants had previously experienced situations 
of them not being able to identify themselves with (a) playable in-game character/s. 
Depending on their answer, they were then continued to a follow-up question asking about 
the possible causes of it and if it resulted in a frustrating situation. The aim of asking those 
questions was to be able to analyse if participants are experiencing the game and answering 
the end-questionnaire differently than those who had no previous experienced issue with in-
game character identification. 

The goal of the last question was to see if there is any difference between the participant’s 
emotional state before and after the conducted experiment. As the emotional state, before the 
conduction of the experiment may have an influence on the perception the participant has 
during the gameplay and therefore on the resulting data. Participants were also asked the same 
question in the post-questionnaire after the experiment. As it was analysed after the 
conduction of the experiment, the mistake was done, of not giving the participants the choice 
of using the Likert scale from 1 to 7, to choose their emotional state. Further clarification can 
be found in chapter 8.1.1. 

5.3.2 Post-Questionnaire: After the conduction of the experiment 
After conducting the experiment and playing the game, participants were asked to fill out the 
post-questionnaire (see Appendix A). The aim of the post-questionnaire was to clarify and 
analyse possible factors that may have influenced the participant's experience. Depending on 
the given group the participant was conducting the experiment in, the questionnaire was 
adjusted with specific questions. 

To be able to analyse and evaluate the results, the participants were asked to rate several 
questions on the Likert-scale ranging from 1 to 7, where 1 represents “Not at all” and 7 
“Definitely yes”. 
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The Likert-scale rating is used as a common tool for measuring and analysing 
peoples/participant’s responses. It allows the study to compare the results from all three 
groups. Furthermore, giving the participants the freedom to also express certain motivations 
in detail, additional short-answer text fields were given. Doing so allows them to state aspects 
that might have otherwise been ignored and not been considered towards the end result. 

The first part of the questionnaire deals with the participants emotional and identification 
state towards the in-game character they played. The purpose of those questions was, to 
analyse if the identification aspect has any influence on the players play-motivation, as 
analysed by Birk, et al. (2016) in his study (chapter 2.2), or if the emotional connection 
towards the character complies to an increment in the play-motivation.  

The follow-up questions were used to analyse if the participant was emotionally affected by 
the game. It was then further divided and broke up in specific questions to pinpoint if it was 
the emotional binding towards the character, game setting, game score, and immersion. The 
goal was to find, to what degree those certain aspects could and can contribute towards the 
overall gameplay experience and affective gaming.  

To measure the immersion state of the participants, the questionnaire from Jennett (2010) 
about immersion engagement was used. Certain questions were for the purpose of the study 
accordingly adjusted. 

In the last section of the questionnaire, the participants were asked to answer the question 
regarding their momentarily emotional state. The aim of this question is, to analyse to what 
degree the use of affective game elements can/could influence their(s) before and after state. 

5.3.3 Ethical Considerations 
As the experiments, will be conducted with human subjects, ethical considerations had to be 
regarded. The conduction of this research follows the recommendations and guidelines from 
the Swedish CODEX (2017) website about human research subjects.  

The participants will be familiarised and informed in detail about the experiment process and 
its intent. The participant will have always the possibility to abort or withdraw their given data. 
They will be assured that all the collected data will be anonymous and no personal data will be 
published that could identify them. Before taking part in the experiment, they will be given a 
consent form to agree with all the important information. Further questions or considerations 
will always be possible. 

Their in-game emotional input data will be anonymously stored and only used for the 
research. Questionnaires will be anonymously stored and they will be assured that only 
principal researchers will have access to them. 

As the experiment involves around participant’s emotions, natural emotional reactions are 
expected. Participants will during the gameplay not be forced to experience any drastic or 
shocking scenes that might cause physical or psychological damage. 
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6 The study 

The focus of this chapter is to cover the main results of the data collection, test protocol, and 
potential issues. For simplicity reasons of reading and understanding analysed data, chart and 
tables are going to be used and provided with short informative description.  

6.1 Test protocol 
Before the experiment could be conducted, participants were informed about the studies 
length of around 30 minutes, involved questionnaires, and playable game. They were assured 
that all collected data will be stored anonymously and not be able to be tracked back to them.  

The first step in starting the experiment was to answer the question asked by the examiner 
regarding their gaming habits and if they see themselves as a “gamer” or “non-gamer”. If a 
participant did not know or understand the asked question, further examples were given and 
explained. By doing so, it was guaranteed that each group would have a balance between “non-
gamer” and “gamer” and therefore prevent having a group with only experienced or non-
experienced players. As this may have resulted in a different and not by this study aimed data 
collection. After answering the question, participants were grouped in the specific play group 
missing either a gaming person or non-game person. 

In the next step, participants were given the pre-questionnaire to answer it. After successfully 
answering it, they were handed their specific group game version with further instructions. 

Only in Group A (“AI” version of the game), participants were given additional information 
and asked upon showing them the 4 in-game emotional states, if they recognise their meaning, 
to allow a more fluent play-flow. 

In Group B, participants were not additionally informed but were informed, that the examiner 
took will take additional notes regarding their reactions, shown emotional state, and 
behavioural. This was done get the participants approval and to prevent misunderstandings 
and additional data collection. 

In Group C no additional information or clarification was given. 

In all three groups, participants were informed, that they can play the game as long as they 
would like to and can stop playing whenever they prefer to. This allowed the study to measure 
their play-motivation in played time. Without their notice, the examiner was timing the 
playtime and wrote it down marked with an anonymously given participant number to 
identify. 

After conducting the play, participants were asked to fill out the post-questionnaire. 

6.2 Potential Issues 
A potential issue of using a game as used in this study, is, that the affective state and play-
motivation may differ from game to game. Another game might end in an overall different 
player experience and result. Same goes for the character identification and emotional 
connection. By giving the participant the freedom of choosing one of the four playable in-game 
avatars, the uniqueness and perception of the character could be influenced to a specific 
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degree. But it still did not solve the problematic of those who were still not able to identify 
themselves with it. As the game does not give them the option customising their own character 
to their personal liking, an aspect of connectivity between player and character could not be 
established. Reasons of time mismanagement, search for simplicity, and shortness of 
development knowledge, resulted in a game version where participants were only given four 
pre-designed avatars. 

Another aspect that was taken into consideration is the problematic of different gaming 
experience between participants. As of this, participants were asked to state, if they see 
themselves as experienced video game player, also called gamer or not (“gamer” - play or 
played games on a regular basis on any given game platform. At least once a week / “non-
gamers” - seldom play games). If a participant did not know or understand the asked question, 
further examples were given and explained. By doing so, it was guaranteed that each group 
would have a balance between “non-gamer” and “gamer” and therefore prevent having a group 
with only experienced or non-experienced players. 

The biggest problematic of collecting data is the designing and creation of the questionnaires. 
The used questionnaires were created to be as simplistic and interesting as possible and not 
to demotivate the participants. But nevertheless, the questionnaires could have been much 
more detailed with more specific questions to provide better insight into the participant's 
motives and reasoning’s. This might have resulted in a more bored and annoyed participant 
who may not have seen the need and will to answer all the questions. To prevent this, the 
decision was made to only ask the most important and needed questions. 

Another known issue was the designing of the character emotional state as emoji expression. 
As stated by Tigwell, et al. (2015) in their research paper, the importance of understanding the 
same symbolism of emoji’s meaning is of high importance. But because of existing cultural, 
and behavioural difference between humans, these can become very problematic. It is, 
therefore, a potential issue that was taken into account. As it is impossible for this study to 
adjust and solve all potential problems, some lesser known issues were ignored.  

To be able to find and collect data, the experiments had to be sometimes conducted in a public 
place (e.g. Library, University). Because of this, not every participant could have the same 
environmental conditions. As of this, all the collected data has to be analysed and viewed with 
caution. 

The problematic of having a limited playtime that is not known to the participants but still 
exists could have had an influence on the affective interaction. As there was no recorded case 
of a participant playing a total of 15 minutes in the experiment, no need was seen to change 
the time limit. 
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6.3 Participants 
In this study, a total of 18 participants (excluding the 11 participants from the pilot study) took 
part in the experiment2. Only one participant reported minor issues during the playtime. The 
cause of it was an almost empty battery on the experimental notebook, which resulted in a less 
fluent framerate. After resolving the problematic, the participant could continue playing the 
game. As a result of this, the until then measured play time was stopped and after resolving 
the problem restarted. As the participants play experience did not suffer under the technical 
issue, the participant’s data was not excluded from the data collection.  

A total of eighteen participants took part in the study, of whom 38.9% were female and 61.1% 
were male. The age group varied between 16 and 29 years old, with the majority in the category 
from the 20 to 24. As represented by figure 11 below. 

 

Figure 11 Demographic distribution of participants in the study. 

To have an even balance between experienced and non-experienced video game players in 
each group, participants were asked before beginning with the experiment, if they see 
themselves as “gamer” or not. The following table 1 shows the distribution in each group. 

 Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 Total 

Group A 
(Affective 

Interaction) 

Gamer 
Male 

Gamer 
Male 

Non-
Gamer 
Male 

Non-
Gamer 
Female 

Non-
Gamer 
Female 

Gamer 
Female 

6 

Group B 
(Reversed 
Affective 

Interaction) 

Non-
Gamer 
Male 

Gamer 
Male 

Gamer 
Male 

Non-
Gamer 
Female 

Gamer 
Male 

Non-
Gamer 
Female 

6 

Group C 
(Non-

Affective 
Interaction) 

Gamer 
Male 

Non-
Gamer 
Female 

Gamer 
Male 

Non-
Gamer 
Female 

Gamer 
Male 

Non-
Gamer 
Male 

6 

Table 1 Distribution of experienced and non-experienced video game player in each group. 

 

                                                        
2 Note: The results gathered can only be considered as the opinions of the survey participants. They 
cannot be generalized to represent the entire population. 
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To prevent further misunderstandings and miscommunications regarding video game play 
experience, participants were also given the opportunity to answer the question in the pre-
questionnaire. Figure 12 below shows the answered results. From 18 participants, 17% 
answered to have played regularly in the past and more than 39% that they play at least once 
a week. 

 

Figure 12 Representation of participants played video game habit over the last 
years. 

 

Figure 13 Participants preferred video game playing platform 

Another aspect that was gathered and analysed, was the possible participants pre-experienced 
occurrence with playable characters, with whom they could not emotional bond or identify 
themselves with. The aim of it was to analyse how often participants may have had any of the 
following issues experienced before and if it resulted in a player’s play frustration (Figure 14 
and 15). 
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The Figure 14 data shows, that around 33% of the participating participants have never 
experienced a character identification issue before. Compared to the 6% of answers stating, 
that they have experienced it more than 20 times. The overall average shows, that around 61% 
experienced at least once the problem of not being able to identify or emotionally bind 
themselves with the in-game character/s. 

 

Figure 14 Participants experienced non-identifying and non-emotional binding 
with in-game characters  

Of those 12 participants who have experienced such a dilemma, 67% answered, that they did 
felt frustrated by it, but decided to ignore it as represented in Figure 15. This could indicate, 
that their overall game experience may be more important than the identification with the 
character. 

  

Figure 15 Representation of resulting participants character frustration  
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Participants also answered that the most common cause of it was the lack of customisation of 
the in-game character and affectiveness (emotional interaction). The later provides a strong 
argument for this study as it could indicate, that the use of affective avatars might solve the 
problematic (Figure 16). 

 

Figure 16 An overview of participants most disliked or missed element in an 
experienced lack of identification or emotional binding with (the) character/s. 
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6.4 Gameplay Data 
For a better understanding and analysing of the gathered data from the game and post-
questionnaire, this part is going to be separated into three segments. The first segment is 
analysing the gathered data from group A, the second segment from group B, and the last one 
from group C. The overall comparison between all three groups can be found in chapter 7 
under Analysis. 

6.4.1 Group A (AI – Affective Interaction) 

Group A had a total of 6 participants, of whom three were Male and three Female. Three of 
the asked participants stated to be “Gamer”, as shown in Table 2. 

 Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 Total 

Group A 
(Affective 

Interaction) 

Gamer 
Male 

Gamer 
Male 

Non-
Gamer 
Male 

Non-
Gamer 
Female 

Non-
Gamer 
Female 

Gamer 
Female 

6 

Table 2 Distribution of experienced and non-experienced video game player in Group A 

The overall play time was measured for every participant separately. Every participant was 
told, they can play as long as they prefer and stop whenever they have had enough. The max. 
play time was 15 min (the participant was not informed about the maximum play duration). 
After 15 min., the examiner stopped the gameplay. 

 Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 Average 

Group A 
(Affective 

Interaction) 

11 min 
24 sec 

5 min 
12 sec 

7 min 
17 sec 

14 min  
21 sec 

10 min 
32 sec 

12 min 
05 sec 

10 
min 

09 sec 

Table 3 Play time per participant 

 

The first question participants had to answer in the post-questionnaire, was regarding 
identifying and emotional connecting/empathising with the in-game character. They could 
rate it on the principle of Likert scale from 1 to 7, where 1 represents “Not at all” and 7 
“Definitely yes”.  In average (Liker scale 3) the participants could not identify themselves with 
the avatar, but felt a higher emotional connection or empathised with it (Likert scale 5) as 
represented in Figure 17. 
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Figure 17 Overview of participants Likert scale ranging for characters’ 
identification and emotional connection/empathise with it. 

Additionally, participants had the option to clarify or motivate their decision in a small text 
field. Table 4 and 5 below show the participants comments. 

 Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 

Group A 
(Affective 
Interactio

n) 
It’s cute 

i don’t feel 
emotionally 
invested into 

the game 

come on, 
it's a circle 

on the 
screen :) 

I love 
panda and 
when i saw 
it i directly 

chose it 

because if I 
could choose 

an animal that 
identifies me I 

wouldn’t 
choose a bear 

I love 
bears and 

he is so 
fluffy 

Table 4 Participants answer to “Why could you/why couldn't you identify yourself with the 
in-game character?”.  

 Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 

Group A 
(Affective 
Interactio

n) 

It makes 
sounds 
when it 
gets hit 

the game 
isn’t that 

challenging. 
Therefore, I 
don’t really 
care about 
the game. 

it fails, I fail 

I felt 
something 

was 
missing 

I could 
emotionally 
connect with 
the character 
cause I heard 

the sound every 
time the bear 
got bitten by a 
bee I felt sorry 

for it 

He always 
made a 
sound 

when he 
was hit by 

a bee 

Table 5 Participants answer to “Why could you/why couldn't you emotionally 
connect/empathise yourself with the in-game character?”.  
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During the Gameplay, participants were emotionally affected by the game itself. When asked, 
if they felt sorry for their character, the average rated with a 5 on the Likert scale, indicating, 
that they care for it, as shown in Figure 18. 

 

Figure 18 Participants Affection for Game, Character, and Character Score. 

 

 Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 

Group A 
(Affective 
Interactio

n) 

touching 
bees 

i didn't feel 
anything 

it was 
dying... 

bears don't 
die like 

this! 

when the 
bee touched 
my panda 

because it 
died many 

times 

When he 
made his 

hey sound 

Table 6 Participants answer to “If you felt sorry for your character, what was the cause of 
it?”.  

 

Figure 19 Overview of participants changes in affection towards the character the 
further they advance in play time. 
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In Figure 20 below, participants commented on the reason why they chose “In a negative way” 
as the reasoning of feeling more emotional towards the character and therefore more 
emotional influenced by its failing. 

 

Figure 20 Participants Affection change towards their Character. 

 

6.4.1.1 Affective Avatar Interface and Immersion 

The collected data from the Affective avatar interaction, suggests that most participants did 
not feel emotionally represented by the affective avatar emotes. The average scale range lies 
with a 4 on neutral ground and indicates, that the participants did not feel to have had all the 
right emotions at disposal. 

 

Figure 21 How well the 4 Affective Avatar states represent participants emotional 
state. 
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Further, when asked, of they felt annoyed by the affective interaction, they indicated, that they 
did not so. They also felt only at certain points the urge to randomly chose their emotional 
state. This could have been caused by too many “affective” interface interaction activated by 
the game. 

 

Figure 22 Overview of Participants interaction habit during the Gameplay 

The overall influence of the Affective avatar was neither Motivating nor Demotivating for the 
participants. Participants rated the motivation and demotivation in average with a 3, 
indicating, that disagreed with both statements. Taking a closer look, it can be seen, that gamer 
felt more demotivated by the affective interface than non-gamer. Non-Gamer on the other 
hand felt more motivated using the affective avatar interface. This could be a result of having 
different experiences and perceptions regarding game mechanics. 

 

Figure 23 Participants motivation or demotivation by using the Affective avatars 
interface. 
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As the questionnaire was using the 6 questions created by Jennett (2010), for a better 
readability, the overall data was recalculated and averaged per participant. The overall 
immersion engagement in Group A seemed to be positive and the game interaction did hold 
their attention through most of the gameplay time. The overall average answer was with 
neutral good. As it indicates that gamers as non-gamers found the gameplay balanced and not 
too boring. 

 

Figure 24 Immersion States throughout the Game 
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6.4.2 Group B (Reversed Affective Interaction) 

Group B had a total of 6 participants, of whom four were Male and two Female. Three of the 
asked participants stated to be “Gamer”, as shown in Table 7. 

 Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 Total 

Group B 
(Reversed 
Affective 

Interaction) 

Non-
Gamer 
Male 

Gamer 
Male 

Gamer 
Male 

Non-
Gamer 
Female 

Gamer 
Male 

Non-
Gamer 
Female 

6 

Table 7 Distribution of experienced and non-experienced video game player in each Group 
A 

The overall play time was measured under the same conditions as in Group A. Every 
participant was told, they can play as long as they prefer and stop whenever they have had 
enough. The max. play time was 15 min (the participant was not informed about the maximum 
play duration). After 15 min., the examiner stopped the gameplay. 

 Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 Average 

Group B 
(Reversed 
Affective 

Interaction) 

5 min 
25 sec 

04 min 
15 sec 

7 min 
17 sec 

5 min  
02 sec 

4 min 
32 sec 

4 min 
08 sec 

05min 
06 sec 

Table 8 Play time per participant 

The participants in group B had to answer the same questions in the post-questionnaire as 
Group A. The question was regarding identifying and emotional connecting/empathising with 
the in-game character. They could rate it on the principle of Likert scale from 1 to 7, where 1 
represents “Not at all” and 7 “Definitely yes”.  In average (Liker scale 3) the participants could 
not identify themselves with the avatar, but felt a neutral emotional connection or empathised 
with it (Likert scale 4) as represented in Figure 25. 

 

Figure 25 Overview of participants Likert scale ranging for characters’ 
identification and emotional connection/empathise with it. 
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Additionally, participants had the option to clarify or motivate their decision in a small text 
field. Table 9 and 10 below show the participants comments. 

 Participant 
1 

Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 

Group B 
(Reversed 
Affective 

Interaction) 

Because I 
was 

playing a 
bear 

The quick 
responses 
felt like it 

was an 
extension of 

me 

I had an 
opportunity to 
choose one out 
of 4 characters 
but only colour 

of them was 
different 

it's a ball 

i don't 
really care 
about the 
look of the 
character 
like the 
colour. 

He is cute, 
but that’s 

it 

Table 9 Participants answer to “Why could you/why couldn't you identify yourself with the 
in-game character?”.  

 Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 

Group B 
(Reversed 
Affective 

Interaction) 

The 
character 
got angry 

when it hit 
the bees 

and so did I. 

It was a 
pretty 
basic 

character 

I choose 
my 

favourite 
colour of 
the bear 

and he was 
nice. 

it's ball 
it’s just a 

game. 
The sounds 

he made 

Table 10 Participants answer to “Why could you/why couldn't you emotionally 
connect/empathise yourself with the in-game character?”.  

During the Gameplay, participants were emotionally affected by the game itself. When asked, 
if they felt sorry for their character, the average rated with a 5 on the Likert scale, indicating, 
that they cared for it. Interestingly, during the gameplay, the examiner could identify 
confusion caused by the reversed affective emotes. Most participants asked the examiner if 
they should collect the honey, as the bear indicates every time frustration. This does show, that 
players get influenced by the affective interaction, as presented in Figure 26. 

 

Figure 26 Participants Affection for Game, Character, and Character Score. 
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 Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 

Group B 
(Reversed 
Affective 

Interaction) 

When the 
character got 

angry/screamed 
because of the 

bees 

My 
miscalculation 

Because 
he was 

bitten by 
bees 

He was 
being 

stung by 
bees 

my skill 
leads to 
the dead 

of the 
character 

He 
became 
always 
angry 
when i 

collected 
the honey 

Table 11 Participants answer to “If you felt sorry for your character, what was the cause of 
it?”.  

 

Figure 27 Overview of participants changes in affection towards the character the 
further they advance in play time. 

Figure 28 below, shows interestingly exactly the same result as Group A. Participants 
commented on the reason why they chose “In a negative way” as the reasoning of feeling more 
emotional towards the character and therefore more emotional influenced by its failing. 

 

Figure 28 Participants Affection change towards their Character. 
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6.4.2.1 Reversed Affective Avatar and Immersion 

The collected data from the Reversed Affective avatar interaction, suggests that most 
participants did not feel emotionally represented by the affective avatar emotes and felt 
strongly “confused” by the reversed emotion states.  

 

Figure 29 How well the 4 Affective Avatar states represent participants emotional 
state. 

 Participant 1 Participant 
2 

Participant 
3 

Participant 4 Participant 5 Participant 6 

Group B 
(Reversed 
Affective 

Interaction) 

I didn't 
collect any 

honey 
anymore, 
since the 

character got 
angry when I 

did so. 

More in a 
positive 

way 

I did not 
pay 

attention 
for this 

The ball 
thing loses 
points if it 
gets stung 
so I just 
avoided 
them I 
guess 

when the 
window shows 

negative 
feeling, i avoid 

to eat the 
'candy' at first 
but not later 

when I notice 
the score 

increase when I 
ate the 'candy' 

I stopped 
collecting 
the honey 

Table 12 Participants answer to avatars influence on their gameplay “If so, in what way?”.  

 

 

 

 

 

 

5

4

2 2 2

3

7

5

1

2

6 6

0

1

2

3

4

5

6

7

Male - Non-
Gamer

Male - Gamer Male - Gamer Female - Non-
Gamer

Male- Gamer Female - Non-
Gamer

Affective Avatar Expressions and it's Play Influence
Avatar emotional states Avatar emotions influence



 
 

 
38 

The overall influence of the Affective avatar was neither Motivating nor Demotivating for the 
participants. Participants rated the motivation in average with a 4 and the demotivation with 
a 2, indicating, that they disagreed with it. Taking a closer look, it can be seen, that gamer had 
a slightly higher motivation rating than non-gamer. This could indicate, that non-gamer might 
have felt more confused by the affective avatar emotes. 

 

Figure 30 Participants motivation or demotivation by using the Affective avatars 
interface. 

As the questionnaire was using the 6 questions created by Jennett (2010), for a better 
readability, the overall data was recalculated and averaged per participant. The overall 
immersion engagement seemed to be in Group B neutral and the reversed emotional 
interaction did not break their attention throughout most of the gameplay time. The overall 
average answer was with neutral good. As it indicates that gamers as non-gamers found the 
gameplay balanced and not too boring. 

 

Figure 31 Immersion States throughout the Game 
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6.4.3 Group C (No Affective Interaction) 

Group C had a total of 6 participants, of whom four were Male and two Female. Three of the 
asked participants stated to be “Gamer”, as shown in Table 13. 

 Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 Total 

Group C 
(Non-

Affective 
Interaction) 

Gamer 
Male 

Non-
Gamer 
Female 

Gamer 
Male 

Non-
Gamer 
Female 

Gamer 
Male 

Non-
Gamer 
Male 

6 

Table 13 Distribution of experienced and non-experienced video game player in each Group 
A 

The overall play time was measured under the same conditions as in Group A and B. Every 
participant was told, they can play as long as they prefer and stop whenever they have had 
enough. The max. play time was 15 min (the participant was not informed about the maximum 
play duration). After 15 min., the examiner stopped the gameplay. 

 Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 Average 

Group C 
(Non-

Affective 
Interaction) 

3min 
32 sec 

13 min 
56 sec 

6 min 
14 sec 

8 min  
28 sec 

5 min 
33 sec 

6 min 
02 sec 

07min 
17 sec 

Table 14 Play time per participant 

The participants in group C had to answer the same questions in the post-questionnaire as 
Group A and B. The question was regarding identifying and emotional 
connecting/empathising with the in-game character. They could rate it on the principle of 
Likert scale from 1 to 7, where 1 represents “Not at all” and 7 “Definitely yes”.  In average (Liker 
scale 4) the participants could not entirely identify themselves with the avatar, but felt a 
neutral emotional connection or empathised with it (Likert scale 4) as represented in Figure 
32. 

 

Figure 32 Overview of participants Likert scale ranging for characters’ 
identification and emotional connection/empathise with it. 
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Additionally, participants had the option to clarify or motivate their decision in a small text 
field. Table 15 and 16 below show the participants comments. 

 Participant 
1 

Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 

Group C 
(Non-Affective 

Interaction) 

It is a 
blob 

I like 
sweets and 
hate bees 

There are no 
emotions to be 
able to identify 

myself 

The 
character 

should 
have more 

options 
not just 

the colour 

It´s easy to 
identify 
yourself 

with cute 
characters. 

It was a 
bear, and 

even 
though it 

was cute it 
didn't talk. 

Table 15 Participants answer to “Why could you/why couldn't you identify yourself with the 
in-game character?”.  

 Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 

Group C 
(Non-

Affective 
Interaction) 

It is a blob 
I really 

hate bees 
I like 

jumping 

By trying to 
make it 

achieve the 
goal. 

Mostly 
because of 
the sound 

the 
character 

made. 

It wasn't 
human, or at 

least it 
didn't speak. 

Table 16 Participants answer to “Why could you/why couldn't you emotionally 
connect/empathise yourself with the in-game character?”.  

During the Gameplay, participants were not emotionally affected by the game itself. When 
asked, if they felt sorry for their character, the average rated with a 4 on the Likert scale, 
indicating, that they felt neutral regarding it. Participants cared about their characters Failing 
and Succeeding, rating it with a 5.  

 

Figure 33 Participants Affection for Game, Character, and Character Score. 
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 Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 

Group C 
(Non-

Affective 
Interaction) 

“No answer by 
the participant” 

Because I fell 
down 

I did not 
really care 

for it 

when it 
was bitten 
by the bee. 

The 
sound the 
character 

made 
when it 
got hurt 

Felt sad 
that he 

was stuck 
in a world 
that didn't 

have an 
end. 

Table 17 Participants answer to “If you felt sorry for your character, what was the cause of 
it?”.  

 

Figure 34 Overview of participants changes in affection towards the character the 
further they advance in play time. 

Figure 35 below shows, that the participants shared very different opinions. 1/3 of the 
participants felt a more positive change of affection towards their character. The other 2/3 
either noticed no change or developed a more negative affection. Participants indicated the 
negative change with a more boring interaction. 

 

Figure 35 Participants Affection change towards their Character. 
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6.4.3.1 Avatar and Immersion 

The collected data from the Non-Affective avatar interaction.  

 

Figure 36 How well the 4 Affective Avatar states represent participants emotional  

The overall missing of the Affective avatar and interaction seemed to not have had any impact 
on the player’s motivation. Further, the motivation was rated with a 4 showing, that they had 
no opinion or felt neutral towards it. 

 

Figure 37 Participants motivation or demotivation by using the Affective Avatars 
interface. 
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As the questionnaire was using 6 questions created by Jennett (2010), for a better readability, 
the overall data was recalculated and averaged per participant. The overall immersion 
engagement seemed to be in Group C neutral and the game did not negatively break their 
attention through most of the gameplay time. The overall average answer was with neutral as 
in previous Groups good. As it indicates that gamers as non-gamers found the gameplay 
balanced and not too boring. 

 

Figure 38 Participants Immersion States throughout the Game 
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7 Analysis 

The main research question and problem statement for this research paper is “If and how will 
the use of affective gaming, specifically as affective game avatars, affect the overall play-
motivation in serious games?” and the possible conclusion of it, that the use of affective 
gaming avatars could show a possible path for those, who want to improve the play-motivation 
in serious games. 

Further, the hypothesis is, that the higher the affective interaction and possible identification 
or emotional connection with the in-game affective avatar, the higher the play-motivation and 
immersion during the gameplay of the player will be. 

For a better overview, it this chapter all three groups are going to be compared and analysed 
using the box plot representation. The analysis of every group separately can be found in the 
previous chapter 6. 

7.1 Group Comparison of Gathered Data 
A total of 18 participants took part in the study, with 3 groups having each 6 participants. 
Participants could rate their answer on the principle of Likert scale from 1 to 7, where 1 
represents “Not at all” and 7 “Definitely yes”. As of this reason, the scale numbers have been 
grouped for a better understanding and analysing. If the participants chose 1,2, or 3 it meant 
they disagreed with the statement. Did a participant chose a 4, they had either no opinion or 
a neutral view towards the asked question. Choosing a 5,6, or 7 indicated the participant’s 
agreement with it.  

 Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 Total 

Group A 
(Affective 

Interaction) 

Gamer 
Male 

Gamer 
Male 

Non-
Gamer 
Male 

Non-
Gamer 
Female 

Non-
Gamer 
Female 

Gamer 
Female 

6 

Group B 
(Reversed 
Affective 

Interaction) 

Non-
Gamer 
Male 

Gamer 
Male 

Gamer 
Male 

Non-
Gamer 
Female 

Gamer 
Male 

Non-
Gamer 
Female 

6 

Group C 
(Non-

Affective 
Interaction) 

Gamer 
Male 

Non-
Gamer 
Female 

Gamer 
Male 

Non-
Gamer 
Female 

Gamer 
Male 

Non-
Gamer 
Male 

6 

Table 18 Distribution of experienced and non-experienced video game player in each group. 
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The first step in analysing the gathered data is to look at the recorded playtimes in each group. 
The numbers should be treated with caution, as they have not been gathered in a perfect and 
for every participant equal environment. But it may be said, that the playtime of Group A was 
almost for 50% longer than those of group B and for around 25% longer than in group C. 

 Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 Average 

Group A 
(Affective 

Interaction) 

11 min 
24 sec 

5 min 
12 sec 

7 min 
17 sec 

14 min  
21 sec 

10 min 
32 sec 

12 min 
05 sec 

10 
min 

09 sec 

 Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 Average 

Group B 
(Reversed 
Affective 

Interaction) 

5 min 
25 sec 

04 min 
15 sec 

7 min 
17 sec 

5 min  
02 sec 

4 min 
32 sec 

4 min 
08 sec 

05min 
06 sec 

 Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 Participant 6 Average 

Group C 
(Non-

Affective 
Interaction) 

3min 
32 sec 

13 min 
56 sec 

6 min 
14 sec 

8 min  
28 sec 

5 min 
33 sec 

6 min 
02 sec 

07min 
17 sec 

Table 19 Playtime per participant 

 

Figure 39 Playtime compared between each group 

The perceived identifying and empathising experience seems to differ between groups quite 
significant, as seen in Figure 40. Group A indicates the strongest Empathising scale from all 
groups. With an average grade of 5, it is moving in the agreement group of positive feedbacks. 
The identifying aspect was in all three groups quite low. As stated under Potential Issue, a 
reason for such a low grade might have been the missing feature for customising their own 
character to their personal liking. As a result of it, an aspect of connectivity between player 
and character may have been lost. Only in Group C, the participants had an overall average of 
4, indicating a neutral view towards the identifying aspect. 
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Figure 40 Overview of Groups Likert scale ranging for characters’ identification 
and emotional connection/empathise with it. 

In Figure 41 a more in detail comparison between Gamer and Non-Gamer is presented. The 
perceived identifying experience between Gamer and Non-Gamer seems to have almost the 
same ranking average. Compared to it, in Empathising with the character only the Non-Gamer 
seem to have an overall higher mean (Likert scale 5). This could be a result of participants 
having less experience in playing games and therefore may have a lower standard compared 
to the participants who play regular games and therefore could have a stricter perception of 
identification.  

 

Figure 41 Characters’ identification and emotional connection/empathise for 
Gamer and Non-Gamer 

In Figure 42 below, a comparison between the groups and the questions of emotional affection 
is analysed. As it can be seen, Group B (reversed affective interaction) has the strongest Likert 
scale rate of 5 (agreeing), which indicates that participants felt emotionally affected by the 
game. The lowest rate of 2.5 (disagreeing) had Group C. This could indicate, that the missing 
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of the affective elements in-game had an influence on the affective state of the group C 
participants.  

Group A, B, and C had almost the same scale average of 5 (agreeing) when asked if they felt 
sorry for the character. This could indicate that participants always felt a minimal emotional 
connection towards the character regardless of the affective elements. Therefore, when asked 
if they cared about their characters succeeding or failing, again all three groups had a strong 
emotional scaling. Group A and B had the strongest rating of 6 and 5, indicating a strong 
agreement. Group C had a slightly lower mean of 4.5. 

 

Figure 42 Participants Affection for Game, Character, and Characters Score in 
each Group. 

Compared now to the difference between gamer and non-gamer, it seems, that gamer had in 
almost all three categories a higher average mean (5) than non-gamer. Only the question about 
the characters succeeding and failing, both groups show the same average. 

 

Figure 43 Participants Affection for Game, Character, and Characters Score for 
Gamer and Non-Gamer 
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The overall collected data from all three groups suggests that there was no seemingly visible 
difference between their immersion states. All three groups rated an average of 4 indicating 
neither a low nor a strong immersion state. Only Group A had a slightly higher immersion 
level that the rest. The overall neutral feedback on the immersion state could indicate that the 
game did not have enough immersion causing elements. 

 

Figure 44 Participants Immersion States throughout the Game for each Group 

 

 

Figure 45 Participants Immersion States throughout the Game for Gamer and 
Non-Gamer 
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8 Conclusions 

8.1 Summary 
The purpose of this research study was to get a better understanding and overview of the 
question, “if and how the use of affective gaming, specifically as affective game avatars, would 
affect the overall play-motivation in serious games” and the possible conclusion of it, that the 
use of affective gaming avatars could show a possible path for those, who want to improve the 
play-motivation in serious games.  

For the study’s purpose, the data was collected by using the Likert Scale system to acquire 
quantitative data. The Likert-scale rating is used as a common tool for measuring and 
analysing peoples/participant’s responses. It allows the study to compare the results from all 
three groups. Furthermore, giving the participants the freedom to also express certain 
motivations in detail, additional short-answer text fields were given. Doing so allows them to 
state aspects that might have otherwise been ignored and not been considered towards the 
end result. The aim of using such a method was to be able to analyse questions related to 
participant’s emotional reflections and views. 

The combination of both those methods seemed to be the best solution to allow and encourage 
the participants an easy solution to express their opinion. By doing so, a more reliable data 
collection could have been gained.  

The results indicated, that the use of affective elements (Group A) did seem to have an impact 
on the play-motivation of the participants to some degree. In Group A, participants played in 
average 50 % longer than Group B. This could be a result of using the affective avatar 
interaction system. Compared to it, the use of an affective system (Group B) that reacts 
wrongly to the participant’s actions, seems to decrease the participant’s overall play-
motivation. This may indicate, that using an emotion recognition system, which could 
mistakenly interpretive the players state wrong, could result in a lower play-motivation. 

As it was assumed, that an existing difference between gamer and non-gamer is going to exist 
and influence the result, the study was analysed as a comparison between those two play 
experiences. The analysed data does show a difference between those two groups, but the 
deviations are so minimal, that a real statement could not be made. 

8.1.1 Side Note 
As the research questionnaire also included an option for participants to state their pre-
playing and post-playing emotional state, the aim was to analyse if there are any usable 
influences, on the, and through the affective avatar. The collected data does indicate a positive 
change in participant’s emotional state, but the data is too insufficient to be able to state any 
possible conclusion. As of this, the emotional states before and after the game have been 
excluded from the analysis. 

8.2 Improvement 
As the game does not give the player the option to customise their own character to their 
personal liking, an aspect of connectivity between player and character could not be 
established. By improving this element in a future experiment, a much better affective aspect 
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could be gained. Additionally, a bigger study sample may have shown bigger differences 
between the group and resulted in a more conclusive result. 

The disadvantage of not having a consistent and for every participant equal environment may 
have influenced the collected data. It would have been better if the experiment would have 
been conducted in a specific location at a given time. This could have resulted in a better 
playtesting. 

As immersion, seemingly did not show any difference between all three groups, the game may 
not have had enough play elements. By improving the playability of the game, a better 
immersion state may be achieved. 

8.3 Discussion, Validity, and Reliability 
Should the study to be reaped in a future experiment, with the same conditions and game 
mechanics, there are reasons to believe, that the end result outcome would be very similar. 

By collecting participant’s data from all three game versions, a valid comparison between all 
three groups could be made. As it could be indicated in chapter 7, the data could answer the 
research question to a certain degree. 

8.4 Future Work 
The goal of this study was to research and test a very narrow aspect of affective gaming and 
specifically affective avatars. It does not touch the subject of affective gaming in general at all. 
For a future study, it would be of interest to apply the same affective feature to a broader 
spectrum of gaming genres, to analyse, if there are any specific outcome differences between 
them. Further, it could be of interest to see if there are any game genres where the affective 
aspect does not apply to or does not bring improvements in a players play-motivation.  

The dilemma of having a limited playtime that is not known to the participants but still exists 
could have had an influence on the affective interaction. It would, therefore, be interesting to 
test and analyse, which playtime could suit best to allow a better interaction between player 
and game without resulting in play boredom. 

To analyse the impact of avatar emotions on the player itself, additional emotions could be 
included or exchanged for others. By doing so, it could be of interest to analyse the possible 
changes in the play-motivation. 

Before the initial idea of testing three groups with three different game versions was 
developed, the idea of having participants play all three-version existed. This would have 
allowed to let participants test all three versions and compare their results. The given problem 
with this initial idea was the randomness factor. To prevent a structured testing procedure, 
where participants would have tested the games in a given order, the method would have been 
to mix the group gaming structure. If taken as an example, the games would have been called 
Game A, B, and C. It would have meant, that the test would have been conducted in a testing 
order as follows: 
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• ABC 
• ACB 
• BAC 

• BCA 
• CAB 
• CBA 

  

Because of this reason, every group would have had 6 participants, in total 36 people. As there 
was a given fear of not finding enough participants (gamer and non-gamer), this initial idea 
was changed to the above-described one and abounded. Therefore, having a study using such 
a testing method would be of interest to research. The collected Data could find a better 
difference between the game versions. 

In the field of Serious games, the use of affective avatars and the gathered data in this research 
paper could show new ways to improve and change the overall play-motivation. If taken to the 
next stage and combined with affective gaming, a serious game could be developed that does 
not just let the players interact and input their affective state, but could also react to the 
contributed data. An affective serious game could interact and react towards specific reactions 
and emotions of the player. As Gilleade, et al. (2005) states, this would allow a possibility of 
emotionally “tweaking” of conventional gaming experiences, and/or even the creation of a 
whole new one. He refers to it as an affective gameplay. As this would allow the game itself, 
using the player's current state, to manipulate the existing gameplay and even change it 
entirely. 

The use of affective avatars could also contribute new solutions in the broad human medicine 
field. Using Serious Games in this field could lead to new ways of finding solutions to existing 
problems. If the players would have the possibility to interact and identify themselves with 
their avatar, and the game would be able to analyse and contribute useful feedback to the 
player, a new way of serious gaming could be created. This would mean, that further research 
and experiments would needed to be conducted to analyse in which area it would be possible 
to be used and how it would need to be adjusted. Further, if and how such a method could 
impact on the patient and what risks there may exist. 
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Appendix A -  Questionnaires 
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