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Abstract—The objective of this paper is to examine player 
experience from a Human Computer Interaction Design 
perspective whereby usability, aesthetics, and hedonic 
components can be investigated in an interactive domain. 
Mihaly Csikszentmihalyi’s concept of flow has been applied to 
the Component of User Experience (CUE) model to measure 
user experience (UX) of products, and other instruments such 
as the Presence Involvement Flow Framework (ver. 2) (PIFF); 
Gameflow and Game Experience Questionnaire to evaluate 
game enjoyment respectively. So far, the CUE Model has been 
applied in simulated user-testing situation. It becomes 
important to gauge the potential of the CUE Model in an 
interactive game scenario, given that it is composed of 
components such as perceived usability, perceived aesthetics 
and emotional responses. The aim of this study is to conduct a 
comparative analysis of two user experience models 
(Component of User Experience) and PIFF to examine players’ 
emotional responses in four different conditions (low and high 
usability, low and high aesthetic value) when they play two 
different computer game category, namely “Hard Fun” and 
“Easy Fun” game respectively, for the touchscreen. This 
research will investigate how two independent variables, 
usability (low and high) and visual aesthetic (low and high), of 
a game user interface design will affect the dependent 
variables: player experience, task performance and emotional 
responses (enjoyment).  
 

Keywords-user experience; visual aesthetics; computer 
games; game usability.  

I.  INTRODUCTION  
Researchers argue that experiences are the new area of 

economic growth among consumers [1]. The game designer 
creates various experiences in a game in order to generate 
player enjoyment. PIFF [2] is a validated questionnaire that 
can be used to investigate user experience in games. The 
Component of User Experience (CUE) Model describes the 
three fundamental components of user experience that is 
comprised of instrumental quality, non-instrumental quality 
and emotional responses [3]. CUE Model has been applied 
to simulated product scenarios (e.g. simulations of audio 
players) however we are interested to examine its potential 
in an interactive environment to understand how it can be 
appropriated into the domain of computer game. It is 
important to investigate if CUE Model shares the same 
validity as another user experience tool such as PIFF, and 
whether it can be utilized to study “users’ experience of 
interaction with interactive products and systems,” in a 
gaming environment, as is the essence of this model. 

Video and computer games are the fastest growing form 
of entertainment. The revenue generated by the computer 
game industry escalated to US$ 16.6 billion in 2011 from 
US$ 5.5 billion in 1999, in the U.S.A [4]. Technology is 
evolving at such an unprecedented pace that many end-users 
suddenly find themselves confronted with new mode of 
interaction especially when it comes to computer gaming 
with multi-touch screen or other controls. User experience 
varies in different environments [5], on different display 
sizes [6] or when using different input devices. Technology 
alone does not make a game successful. Player experience 
forms part and parcel of the gaming process. For instance, 
despite the rise of gaming technology, players have 
continued to express dissatisfaction with current computer 
games because most games do not provide the optimal level 
of challenge to accommodate players’ skills, learning 
capabilities, and emotional qualities [7,8]. It is said that 
certain games are either too easy to win, or that they do not 
challenge the player to use his or her skills appropriately, 
and as a consequence, the player does not derive enough 
enjoyment during game play [7]. Lazarro explains that only 
20% of the games that hit the market are successful [10]. It 
becomes imperative to investigate the phenomena that 
create optimum player experience in computer games by 
exploring the components of player experience as regards to 
the graphical user interface. Kankainen [11] defines user 
experience as a “result of a motivated action in a certain 
context. User’s previous experiences and expectations 
influence the present experience; this present experience 
leads to more experiences and modified expectations.” 

Until recently, more attention was given solely to the 
usability of a product, while other aspects that formed part 
of user experience were neglected. Gaming has received 
more attention in the HCI area, but “there have been only a 
few attempts to study user experience in games holistically.” 
[5]. There are several components in a user interface design 
that give rise to different types of cognitive and emotional 
responses among users during interaction. Interaction design 
creates “user experiences that enhance and extend the way 
people work, communicate and interact” [12]. “User 
experience is highly subjective and dependent on a user’s 
expectations, which in turn are shaped by user’s age, 
education, cultural background, gender and several other 
factors” [13]. Researchers recognize the fact that games 
evoke an intensified level of emotions during game play so 
as to make the experience entertaining and enjoyable [14]. 
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Aesthetics have been found to affect users' perceptions 
toward product use [15]. Lindgaard and Dudek [16] state 
that aesthetics is directly associated to emotions through the 
senses. Don Norman [17] also mentions that appearance of a 
product affects the very visceral part. 

This research is designed to study the theory of the “four 
Fun Keys.” Lazarro [18] describes game classification in 
terms of Fun Keys: “Hard Fun, Easy Fun, Altered state and 
People factor.” This theory explains how each game 
category provides the necessary motivation to play, and the 
spirits of the gamer in each type of game. The player is 
determined to meet specific goals when playing a hard fun 
game that elicits emotions such as frustration and “fiero.” 
For example, the scores achieved gauge the skill level. In an 
Easy Fun type game, the players explore and discover the 
game by “focusing on the enjoyment of experiencing the 
game activities.” This is not about winning the game but 
rather it focuses and stimulates one’s curiosity by figuring 
out the different game strategies and levels. In the Altered 
state, players feel an internal change, from one mental state 
to another. People factor is more about the experience a 
player derives while interacting with other players during 
gameplay such as in multiplayer games.  

For this research, “visceral rhetoric” can be defined as 
the emotional responses that are automatically triggered by 
audio and visual components of the game surface layer. 
Game design comprises of game interface, game mechanics 
and Game Play [19]. This indicates that game interface has 
an influence on players’ behavior and interaction. Cara 
Wrigley [20] defines visceral hedonic rhetoric in the context 
of interactive products as "the properties of a product that 
persuasively elicit the pursuit of pleasure at an instinctual 
level of cognition." 

II. GAPS 
Cara Wrigley [20] describes how the visceral hedonic 

rhetoric model or tool is relevant to product designers to 
devising interactive products that will create a continuing 
emotional impact with the consumers. The whole gamut of 
design elements of a product elicits some kinds of emotional 
responses from the users. The researcher mentions that this 
tool needs validation. It is important to investigate which 
specific attributes of the visceral rhetoric will give rise to 
hedonic responses. Furthermore, she recommends that the 
model could be tested out in other design domain for 
designers to better understand how consumers' visceral 
responses are affected by visceral hedonic rhetoric. 
Research has demonstrated mixed results when it comes to 
perception of usability and visual aesthetics. Many studies 
have been conducted to evaluate users’ emotional responses 
in games or to developing tools to measure user experience, 
however, little is known how the visual rhetoric of a game 
interface affect user behavior, performance, emotional 
responses and player experience. There are several gaps 
identified when it comes to perception of beauty and 
usability as they relate to user interface design. “Game 

interface is part of the surface layer for game control. The 
experience of the controls is directly tied to the emotional 
experience of play, thus user interface in a game is very 
important” explains video game designer, Robin Hunicke. 
Another researcher defines aesthetics as the “sensuous 
qualities, the emotions, moods, and experiences” that occurs 
while interacting with a product [21]. Aesthetics have 
become an important topic among HCI researchers lately as 
it forms an integral part of user experience. In the study 
“what is beautiful is usable,” [22] the researchers found out 
that the relationship between usability and aesthetics were 
strongly correlated, which was in line with a previous study 
in the field of marketing and consumer behavior that 
explained how physical appearance of a product were 
related to personality traits [23]. On the contrary, when 
Hassenzahl [24] conducted a study on MP3 skin players, he 
did not find any relation between beauty and perceived 
usability. 

Usability may be considered more important when the 
product is used for an important and time critical task, and 
less so in “a more relaxed mode of exploration and 
discovery” [25]. Hence it becomes imperative to investigate 
the connection between usability and aesthetic, when 
computer games are played in the action or goal mode. 
According to Hassenzahl, classical aesthetic is different 
from beauty; he considers classical aesthetic to include 
visual usability that complements usability of interaction. 
“Aesthetics is too broad as a term (modern art has an 
aesthetic value, but most of the time not beautiful) or we use 
it as a pretentious replacement of what we actually mean, 
just because aesthetic sounds more learned. In both cases, 
beauty is the better term,” declares Hassenzahl in an email 
conversation. “Beauty is synonymous to an affect driven 
evaluative response to the visual gestalt of a product.” [26]. 
Hassenzahl [24] further explains that beauty and usability is 
mediated by “goodness” and there is a low correlation 
between hedonic and pragmatic. The latter finding in turn 
reiterates Lavie and Tractinsky’s study [27] that reveals the 
correlation between expressive aesthetics and usability is 
low. 

Thuring and Mahlke [28] conducted two studies using 
portable audio players to find out whether perceptions of 
instrumental and non-instrumental qualities were related. He 
simulated two versions of the portable audio players by 
varying the level of usability and visual aesthetics such that 
there were four combinations in all. The results revealed 
that both the variations of usability and aesthetics had an 
effect independently on emotional responses (valence and 
arousal) respectively. Mahlke and Lindgaard [29] suggested 
that the effect of perceived visual aesthetics on emotional 
aspects of user experience should be investigated further. 
The researchers explain that there are challenges such as the 
“inter individual differences of aesthetics judgments” 
concerning visual aesthetics in human technology 
interaction that need to be addressed [29]. Everyone has a 
different level of perception of beauty. When evaluating 
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visual aesthetic aspect of an interface, it is important to take 
recourse to Centrality of Visual Product Aesthetics (CVPA) 
scale that measures the degree of visual aesthetics an 
individual accounts for a product [30] to obtain accurate 
results. Furthermore, Hartmann et al. [26] state that it is 
imperative to study the behavior of aesthetically sensitive 
and non-aesthetically sensitive participants in user 
populations, especially if the aim is to investigate different 
level of visual complexity in a user interface design. Hence, 
aesthetic perception also depends a lot on the background of 
the user. 

When a user is exposed to a web interface, usually this 
gives rise to a halo effect [31, 26] that affects user behavior 
on subsequent webpages. For instance, if the visual aesthetic 
is of high quality, even though there is a slight usability 
issue, the halo effect will override the glitch, and provide a 
satisfying user experience. One aspect that needs further 
investigation is the intensity of the halo effect, and how it 
relates to the degree of usability and aesthetic value. This 
finding resonates to Hassenzahl and Ullrich’s [25] study, 
which explains in a critical situation, usability is considered 
the most valuable in contrast to an exploratory/discovery 
situation, where usability issue is regarded as secondary. 
Lindgaard and Dudek [16] conducted a study on websites 
styles to find out that high aesthetic quality and very low 
perceived usability gave rise to high user satisfaction. It was 
concluded from this study, “what is beautiful may not be 
necessarily perceived to be usable.” Yet, Tractinsky et al. 
[22] state “what is beautiful is usable.” The above studies 
are all contradictory to each other. There is little evidence 
that “explain how and why users judge a particular design to 
be more or less aesthetic” [26]. 

Liu et al. [32] investigated the dynamic difficulty 
adjustment (DDA) in computer games so that the 
“mechanism in computer games can automatically be suited 
to gaming experience of the player's characteristics.” Liu et 
al. (2009) further explained that much research is being 
carried out to evaluate player’s performance that is based on 
game adaptation. It would be more useful to investigate the 
“affective state” of the players instead. Katsyri et al. [33] 
made use of electromyography (EMG) to measure 
emotional responses of 44 participants to aesthetic 
background images that has a varying level of valence 
(unpleasant to pleasant) and arousal (calming to exciting). 
When a pleasant image was presented alone and along with 
text (new message), positive emotions were evoked. It was 
found that high arousal images improved superimposed text 
recall. They suggest that future research should be 
conducted to investigate the effects of aesthetic background 
images in other domains. 

III. AIMS 
One of the major objectives of this research is to carry 

out a comparative study to investigate how player 
experience is affected by the visual rhetoric (graphic, text, 
animation, sound) of a computer game, when participants 

play two different kinds of game, Hard Fun and Easy Fun 
respectively [18]. It is relevant to examine how the visual 
aesthetic, including the attributes of interactivity such as 
“movement speed, movement range, response speed, 
concurrency” [34] of the dynamic game user interface will 
affect players’ physiological arousal and valence by using 
physiological measures, in addition to self-report 
measurement. This research is important because game 
designers should understand what user interface elements 
can optimally enthrall game enthusiasts and that developers 
should devise specific types of games or platform, 
depending on the objectives (goal mode or action mode), to 
make it appealing and enjoyable to the right audience. This 
research will eventually contribute to understand the 
creation of appropriate user interface components that can 
lead to better game interaction for players to derive optimal 
enjoyment and challenges that will lead to enhanced user 
satisfaction. It is also important to find out how the players’ 
emotional responses are affected by the visual rhetoric of 
the game interface when they are in different meta-
motivational states. Players’ emotional responses will be 
examined in two different conditions: telic (goal) and 
paratelic (action). In the goal mode, the participants will be 
required to play the computer game until they reach a 
certain score or level, whereas in the action-mode, all 
participants will be given equal amount of time to play the 
game. “Usability is considered to be a more important 
component when the product is utilized for an important and 
time critical task, and less so in a more relaxed mode of 
exploration and discovery.” [25]. Does this hold true in a 
game scenario when one plays a hard fun and easy fun game 
category respectively? How does the visual rhetoric and 
gestalt affect the player when he is in a goal mode and in an 
action mode of gameplay respectively? Moreover, the users 
can be further segmented into two different groups called 
verbalizers and visualizers [35] to examine how each group 
would process and elicit emotional responses towards the 
visual rhetoric of the game user interface. 

Admittedly, components like engagement, immersion, 
and flow have been used as attributes to measure UX in 
games. For this study, it is essential to evaluate user 
experience in games from a multi-dimensional perspective, 
by appropriating CUE [28] Model and compare the results 
using other game enjoyment and UX models in the field of 
Human Computer Interaction Design, like Gameflow [8], 
Game Experience Questionnaire (GameLab, Eindhoven 
University of Technology) and UX model such as PIFF [2], 
that integrates components like Adaptation (Presence and 
Involvement) and Flow (cognitive evaluation and emotional 
outcomes), Component of User Experience Model. In 
addition, it may be useful to compare the above experiments 
in different cultural settings to check if the results are 
generalizable. 

IV. METHODOLOGY 
It is clear that measuring emotional responses in HCI has 
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been a challenge for many researchers despite numerous 
techniques that have been devised. Physiological (skin 
conductance, heart rate, pupillary dilation, blood pressure, 
respiration, vocal tone, facial expressions, muscles action, 
electroencephalography (EEG), electromyography (EMG)) 
[36] and self-report tools (pre and post-test questionnaires, 
interviews, focus groups) have been commonly utilized to 
measure emotional responses. The advantage with 
physiological measures is that the researcher can capture 
emotions accurately. The disadvantage is that it is costly to 
administer and collect data. Researchers can still detect 
different kinds of affect using the self-report measurement 
that includes rating scales, questionnaires, graphical 
differentials, and verbal depiction of emotional states. The 
drawback of self-report methods is that the participant is 
conscious when his emotion is being measured; self-report 
methods are not suitable for measuring low intensity 
emotions, according to Frijda [39]. Researchers have 
commonly utilized self-report measurements because they 
are cheap to conduct. For the scope of this study, two UX 
models (CUE and PIFF) will be compared in a game 
context, and data will be collected when participants play a 
touch screen game on ipads. Instruments that will be used to 
collect data include both physiological (skin conductance) 
and self-report tools. 

Data will be collected using the following instruments: 
(i) Verbalizer-Visualizer questionnaire [37] for screening 
participants. (ii) HEP Questionnaire [38] for gathering 
usability data. (iii) Classical and Expressive Aesthetics [27] 
(iv) Game Experience Questionnaire (GEQ) to measure 
enjoyment in games. The GEQ is a verbal emotional tool 
that can measure human experience of media enjoyment, in 
the context of gaming. The GEQ consists of three modules: 
actual game experiences, post-game experiences, and social 
roles of players. The items are based on concepts like 
immersion, flow, challenge and affect. The stimuli used to 
collect data are a hard fun and easy fun category game 
devised for the touch-screen that can be customized in terms 
of its usability and aesthetics features. A panel of game 
experts will first validate the game to ensure that it meets 
the norms as far as game play, game mechanics and game 
user interface design are concerned. The game will then be 
modified into four different conditions as shown in Table 1. 
The independent variables are usability and aesthetic 
quality. The dependent variables are emotional reactions 
and user experience. 

TABLE I.   

           Usability (A) 

Low (A1) High (A2) 
Aesthetics 

(B) 
Low (B1)   

High (B2)   

Both Qualitative and Quantitative methods will be used in 
this study. 200 participants will be recruited, and devised 
into two groups known as “verbalizers” (better at processing 
text) and “visualizers (better at processing images).” The 
verbalizer-visualizer [37] questionnaire is a five items 
questionnaire in which the participant needs to select 
between the two approaches of processing information, 
either words or pictures. Based on the visualizer-verbalizer 
questionnaire, participants will be screened into two groups: 
the verbalizer and the visualizer, each group will consist of 
100 participants. Gender balance will be taken into 
consideration within each condition. A two-way ANOVA 
in-between subject test will be performed, with two 
independent variables: usability (low and high) and visual 
aesthetics (low and high). In addition, by making use of the 
CVPA (Centrality of Visual Product Aesthetics) instrument, 
individual differences among participants can be analyzed in 
order to understand to which degree users are aesthetically 
oriented. The data gathered from the CVPA questionnaire 
can be added as a covariate to the analysis, which will result 
in an ANCOVA. 

 The following research questions will be attempted: 
(i) How is player experience affected in the following states: 
(telic) goal mode and (paratelic) action mode? (ii) What 
impact does the level of visual aesthetic in each game 
category has on the two group of players (visualizers and 
verbalizers)? (iii) How is the Flow Graph (Challenge v/s 
Skills) affected by varying levels of the two independent 
variables? How do components like enjoyment, player 
experience, player performance and emotional responses 
affected by the two levels of independent variables? 

V. CONCLUSION 
This study is expected to answer multiple research questions 
that will be important for game designers to consider and 
apply during game development. It is necessary to 
understand the characteristics of players for instance, 
whether verbalizers derive more enjoyment than visualizers 
in gaming context, and how the visual rhetoric affects each 
category of players. Game designers will need to further 
explore specific elements of the user interface that give rise 
to particular emotional responses, in the case of each game 
category–hard fun and easy fun. It is also necessary to 
investigate whether the “flow” concepts still hold true when 
the game attributes (visual aesthetics) are varied in each 
game condition. Answering the above questions will help 
pave the way to devise optimal game experience for 
appropriate audience. 
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