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Abstract—The present research tested role of gender and 

technologies in video gaming. Based on the previous research, as 

examples of the technology, display and game controller were 

tested. Display is composed of 3D stereoscopic display and 2D 

display and game controller consists of joypad and Move of PS3. 

In addition to the technology, gender is treated as an 

independent variable as well. This research examined the 

interaction effect of gender, display and controller which is 

2x2x2 mixed factorial design. Results show that three-way 

interaction effect of the gender, display, and controller is 

statistically significant on materiality and two-way interaction 

effect of the gender and controller is significant on stereoscopy 

in the perceived characteristic. The results also indicated that 

there is no statistical interaction effect, but main effect of the 

gender is significant on the perceived interactivity. Enjoyment 

was not significant among them and fatigue has only one 

statistically significant main effect on display. 

 
Index Terms—3D, controller, game, gender. 

 

I. INTRODUCTION 

Since the first home console called the Odyssey which 

included the game Ping-Pong was released by Magnavox in 

1972, game industry has developed its economic force, 

generating $70.5 billion in 2011 and is expected to reach 

$117.9 billion in 2015 according to Transparency Market 

Research (http://www.transparencymarketresearch.com). 

Game industry is composed of various game businesses such 

as arcade video games, online games, video games, mobile 

games, etc. and casual, mobile and networked games have 

recently been getting more popular. Due to the new trend, 

arcade games reduce their popularity and mobile games have 

more users and revenues as time goes on, and to expand their 

own territory each game company introduces its own unique 

characteristics. People of all ages and both sexes like gaming 

and game industry in the entertainment field is going to 

increase because technology is developed so fast and the 

state-of-the art technologies continuously apply into game 

industry. Of course, it is needless to point out the importance 

of game storytelling with those technologies. 

With the advent of iPhone, smartphones have introduced 

multi-functional applications which we never experienced 

before, and above all else, game is one of the best applications 

for smartphone users. It is obvious that even non-game users 

enjoy smartphone games without reserve and it is the biggest 

advantage how mobile game market is getting bigger. 
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However, although the mobile games become the hottest 

game genre, video game market still has the biggest scale in 

the world. According to Korea Creative Content Agency, the 

size of global games in 2011 is $108.1 billion and the portion 

of video games is as much as 44.7% ($48.4 billion) of the total 

production and followed by arcade games (24%, $26 billion), 

online games (19.3%, $20.8 billion), etc. It also expects that 

video game will still have the top portion (40.7%, $48 billion) 

and followed by online games (27.3%, $32.3 billion), arcade 

games (17.7%, $20.9 billion), etc. as a total of $118 billion in 

2014 [1]. Although gaming environment has been changed in 

various areas, video games are overwhelmingly dominate 

game market and it is why we should pay attention to video 

games.  

With the development of various technologies, video 

games also adopt new functions to deliver enjoyment. For 

instance, according to Lee and Chung [2], display and game 

controller are important factors to deliver new experience in 

video gaming. However, in spite of the importance of new 

technology, attribution of gamers is still left as a fundament. 

And then, what is a role of gender with those new 

technologies, especially display and controller? The present 

research will analyze how gender makes an important role in 

video gaming with display and controller. 

 

II. LITERATURE REVIEW 

Many studies show that male gamers more often and for 

longer periods of time than female gamers [3] and the 

development of technological skills may be a contributing 

factor for gender differences [4]. It assumes that males are 

more familiar with technologies such as computers and video 

games. Another research [5] also supported gender 

differences, for instance more males than females considered 

realistic settings important, and thought that factual realism, 

sophisticated artificial intelligence, and surviving against the 

odds were important for enjoyment. Females reported that 

humor and point accumulation were important, as well as 

features such as solving puzzles, finding things, and collecting 

things. This is a reason why the present study treats gender as 

a main independent variable in video game research.  

Technology is to game’s attribution as gender is to gamers’ 

attribution. This implies how technology in a game is 

important. There are various technologies introduced and 

each device and platform develop its own competitive and 

specialized functions such as interactivity (Wii, gyroscope, 

etc.), reality (PS3 or X-Box 360), 3D (PS3), game controller 

(Wii, smartphones, arcade games, etc.), etc. Lee and Chung 

[2] emphasized on the importance of display and controller in 

video gaming and manipulated display as 2D display and 3D 

stereoscopic display and controller as joypad and Move of 

PS3 in an experiment. The results interestingly showed that 
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there is no significant interaction effect between display and 

controller. Why did it happen? There may be various reasons, 

but one plausible answer can be that it did not consider 

gamers’ attribution.  

When researchers study about games, it is necessary to 

include not only game itself but gamers because the effect of 

games can be varied by what the games are and who the 

gamers are. Therefore, as the aforementioned variable, gender 

can explain the role of technology more accurately. 

To test those three independent variables, this study will 

evaluate perceived characteristics of the display, perceived 

interactivity, enjoyment, and fatigue as dependent variables. 

These variables have long been measured as outcomes of 

media effects except perceived characteristics of the display. 

Perceived characteristics of the display was first coined and 

assessed by Chung and Yang [6]. They insisted that it is 

necessary to have a measure of how media users perceive 3D 

stereoscopy because they experience 3D stereoscopic 

displays differently from 2D displays. Perceived 

characteristics is composed of five factors: proximity, clarity, 

materiality, message transmission, and stereoscopy. 

Proximity is defined as the state, quality, or sense of being 

near or next to something, and it gives media users a feeling of 

depth. Clarity is defined as the state, quality, or sense of being 

distinct or vivid, and it causes media users to experience clear, 

vivid, and enhanced images. Materiality is defined as the state, 

quality, or sense of being physical. It makes media users 

perceive virtual objects’ sides, back, edges, or texture. 

Message transmission is defined as the state, quality, or sense 

of understanding a transmitted message and it causes media 

users to understand what message the image is intended to 

deliver. Last, stereoscopy is defined as the state, quality, or 

sense of appearing to jump out of the screen and it causes 

media users to perceive an object as coming toward or going 

by them. With the new variable as a 3D human factor, the 

present research develops four research questions based on 

previous studies as follows.  

RQ1. Will gender (male vs. female) interacting with the 

display (2D vs. 3D) and the controller (joypad vs. Move) 

make a difference in the gamer’s perceived characteristics of 

the display? 

RQ2. Will gender (male vs. female) interacting with the 

display (2D vs. 3D) and the controller (joypad vs. Move) 

make a difference in the gamer’s perceived interactivity? 

RQ3. Will gender (male vs. female) interacting with the 

display (2D vs. 3D) and the controller (joypad vs. Move) 

make a difference in the gamer’s enjoyment? 

RQ4. Will gender (male vs. female) interacting with the 

display (2D vs. 3D) and the controller (joypad vs. Move) 

make a difference in the gamer’s fatigue? 

 

  

 

The study was conducted in an experimental setting to 

control gender, display and controller, as well as to allow 

measurement of outcome variables. The study was created 

that covered two levels of each of three variables, providing a 

2x2x2 mixed factorial design with two between subject 

factors and one within subject factor. As shown in Table I, all 

participants were randomly assigned to male group or female 

group and 2D display group or 3D display group as well. And 

then, each participants played joypad and Move respectively. 

Therefore, two between subject factors were gender and 

display and one within subject factor was controller. 

 
TABLE I: RESEARCH DESIGN 

  joypad  Move 

Male 
2D 16 

3D 16 

Female 
2D 16 

3D 16 

 

B. Participants and Procedure 

Sixty-four students were recruited from a university in 

Seoul, Korea. Their mean age is 22.31(SD=2.44) and usually 

play games about 268.14 minutes per week. The participants 

were asked to fill out a questionnaire that asked about their 

age, game experience, etc. and then, led to a game lab to be 

participated in an experiment. First, a researcher 

demonstrated how to play a tennis game ‘Top Spin 4’ on the 

PS3 and they were asked to practice for 2 minutes. After 

confirming that no problem existed, the researcher restarted 

the game and the participants played for 15 minutes. The 

game was then stopped and the participants were asked to 

complete a post-experimental questionnaire. Another 

controller condition was also followed the same procedure 

and for the counter-balancing, the order was differently 

assigned each time. 

C. Measures 

 
TABLE II: VARIABLES’ MEAN, SD AND RELIABILITY  

  
Item

s 
M SD α 

perceived 

characteristic  

 proximity 6 3.59 .60 .81 

 clarity 3 4.05 .75 .91 

 materiality 4 3.32 .66 .72 

 transmission 3 3.96 .80 .86 

 stereoscopy 3 2.61 .87 .87 

perceived 

interactivity 

 speed 3 2.68 1.03 .91 

 range 3 3.07 .98 .85 

 mapping 3 3.01 .95 .86 

enjoyment  4 3.86 .95 .95 

fatigue  
5 

1.78 .65 .87 

 

As shown in Table II, this study has four dependent 

variables which are perceived characteristic, perceived 

interactivity, presence, enjoyment, and fatigue. First, 

perceived characteristic consists of five parts: proximity, 

clarity, materiality, message transmission and stereoscopy, 

coined by Chung and Yang [7]. Second, perceived 

interactivity is composed of three parts: speed, range and 

mapping, made by Steuer [8]. Third enjoyment is revised 

from three different studies [9]-[11] and finally fatigue is 

revised from Chung and Yang's questionnaire [7]. They are all 
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measured by 5-point Likert scales ranging from “strongly 

disagree (1)” to “strongly agree (5).”  

 

IV. RESULTS 

In perceived characteristic, the results indicated that 

three-way interaction effect of the gender, display, and 

controller is statistically significant on materiality and 

two-way interaction effect of the gender and controller is 

significant on stereoscopy. Fig. 1 shows that in the three-way 

interaction effect [F (1,60)=7.40, p<.01, η²= .11], males with 

joypad (M=3.41) in the 2D display reported less materiality 

than females with joypad (M=3.5), but males with Move 

(M=3.48) reported more materiality than female with Move 

(M=3.44). However, the result in the 3D display is in sharp 

contrast to 2D display; females with joypad (M=2.84) 

experienced much less materiality than males with joypad 

(M=3.47), but females with Move (M=3.16) experienced 

more materiality than males with Move (M=3.23).  

 

 
Fig. 1. Three-way interaction effect on materiality in 2D display (up) and 

3D display (down). 

 

The result of two-way interaction effect shows that males 

with joypad (M=2.37) and Move (M=2.62) reported less 

stereoscopy than females with them (M=2.76, M=2.68 

respectively), [F(1,60)=3.98, p<.05, η²= .06]. 
 

 

Fig. 2. Two-way interaction effect on stereoscopy 

In perceived interactivity, the results show that there is no 

statistical interaction effect on the three independent variables, 

but main effect of the gender is significant on the three levels 

of the variable. First, males (M=3.05) felt more speed than 

females (M=2.31), [F (1,60)=20.37, p<.001, η²= .25], second, 

males (M=3.33) experienced more range than females 

(M=2.82), [F(1,60)=7.83, p<.01, η²= .12], and last males  

(M=3.23) reported more mapping than females (M=2.79). 

Finally, main effects of the controller [F(1,60)=4.05, p<.05, 

η²= .06] is significant on range and joypad group (M=3.23) 

experienced more range than Move group (M=2.91).  

Enjoyment was not significant among them and fatigue has 

only one statistically significant main effect on display. 3D 

display group (M=2.07) reported greater fatigue than 2D 

display group (M=1.57), [F (1,60)=12.49, p<.01, η²= .17]. 

 

V. CONCLUSION 

It was interesting that there were significant interaction 

effects on materiality and stereoscopy in the perceived 

characteristic of the display and was no interaction effect on 

perceived interactivity, enjoyment and fatigue. Although 

‘Top Spin 4’ takes place within a 2D environment in which 

depth is not a major part of the viewing experience, there is a 

significant effect of display. When it turns on 3D display, it 

plays a good role as a 3D game. It makes sense that such an 

environment would benefit from being able to better perceive 

the 3D stereoscopic perspective and thus would better be able 

to perceive the various display characteristics. It was expected 

that all four sub-factors would be relevant, while in fact two 

factors were.  

There was a gender difference interacting with display and 

controller for perceived display characteristics. Males with 

joypad in the 2D display reported less materiality than 

females with joypad, but males with Move reported more 

materiality than female with Move. However, females with 

joypad experienced much less materiality than males with 

joypad in the 3D display, but females with Move experienced 

more materiality than males with Move. More specifically, 

females least distinguishes materiality operating with joypad 

in 3D display while males least distinguish it operating Move 

in 3D display. It shows a complicated but consistent outcome 

because the role of gender is quite opposite in the 

combination of displays and controllers. Materiality is how 

people feel the quality of being physical of those objects 

shown in the screen and some examples are ‘I could 

distinguish the edges of objects’ and ‘I could feel the texture 

of the objects. The key difference in materiality is that it is 

hard for females to feel materiality in 3D display and for 

males in 3D display with an interactive controller.’ It is not 

easy to explain why males and females had opposite outcomes 

in 2D and 3D displays and joypad and Move, but it can be 

inferred that 3D display with an interactive controller may 

interfered with males more. Meanwhile, females got a trouble 

in 3D display. Females had high scores in both joypad and 

Move in 2D display. It explains that 3D display does not give 

females benefit in materiality. 

The most interesting thing in this research is the interaction 

effect between gender and controller in stereoscopy. 

Stereoscopy is how people feel the quality of jumping out of 

the screen and some examples are ‘I felt like the picture 
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seemed to leap off the screen’ and ‘I felt like the object 

seemed to leap off the screen.’ It was interesting that there is 

no significant difference in 2D and 3D display, rather there is 

a significant difference in joypad. How do females distinguish 

stereoscopy better than males in both controllers? This result 

may be caused by females’ typically lower gaming experience 

[12] allowing them to focus on the visual aspects of the game 

as a novel experience, while the greater experience of the 

males allowed them to pay less attention to the visual facets 

and become more focused on the gameplay and goals.  

Finally, there are gender difference in perceived 

interactivity and display difference in fatigue. As expected, 

males felt more speed, range, and mapping in perceived 

interactivity, and 3D display group felt more fatigue than 2D 

display group.  

Like previous gaming research, 3D gaming research also 

discloses that males are more acquainted with 3D 

environment. For instance, the recent gaming study 

performing through 2DTV and 3DTV provides the role of 

gender on user experience [2]. In this research, males 

experienced more challenge, and flow in the 3DTV condition, 

while females seemed to prefer the 2DTV condition. Also 

males were better able to distinguish various objects in the 

game. There is also a preponderance of male gamers, though 

female gamers are increasing and are a significant part of the 

gaming community. A 2012 study by the Entertainment 

Software Association indicated that the gaming population 

consists of 47% females, up from 40% in 2010 

(http://www.theesa.com/facts/index.asp). There are various 

game platforms introduced. Game app is a good example. 

Due to the portability and causality, more females get 

involved in gaming and it leads to new and different outcomes. 

This is why the role of gender in gaming is important and must 

be done research. 
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