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Abstract 

This study investigates the impact of button and slider 

touch gestures on player performance and user 

experience in mobile endless runner games, across 

portrait and landscape screen orientations. Mobile 

gaming, an important player in the gaming industry, 

depends heavily on user experience for its success. This 

research aims to identify optimal touch gestures for 

different screen orientations to improve game design. A 

mobile endless runner game was developed and tested 

with 15 participants. They played the game in portrait 

and landscape orientation using either button or slider 

controls. Performance was measured by in-game scores 

and user experience. Quantitative analyses showed that 

buttons improved performance over sliders, but both 

buttons and sliders had no effect on experience. 

Qualitative findings indicate that orientation has no 

effect on either performance or experience. 

These findings contribute to optimizing mobile game 

interfaces, particularly in the popular endless runner 

genre. 
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Introduction 

Mobile games have become a global form of 

entertainment, attracting millions of players worldwide. 

With over 2.7 billion mobile gamers globally [1], the 

mobile gaming industry is a multi-billion-dollar market 

primarily driven by smartphones and tablets [2]. They 

have thereby taken over the gaming industry, capturing 

50% of the worldwide market, surpassing console and 

PC gaming [9]. 

Their success heavily relies on user experience and 

satisfaction. Well-designed user interfaces and intuitive 

controls are crucial for retaining players and fostering 

engagement [4], as games that fail to meet user 
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expectations often see a decline in popularity and 

revenue [5]. 

Endless runner games, such as "Subway Surfers," 

represent a popular genre characterized by gameplay 

that requires players to make quick decisions and 

perform accurate touch gestures to navigate through 

continuously changing environments [6]. They exist in 

both landscape and portrait orientations, posing different 

implications to the design of user interfaces and controls 

[7]. Also, the choice of control schemes, such as buttons 

and sliders and their effectiveness can vary significantly 

depending on the screen orientation [8]. 

The current study explores how button and slider touch 

gestures affect player performance and satisfaction in 

mobile endless runner games across portrait and 

landscape screen orientations. The goal is to identify 

optimal touch gestures for these games on different 

screen orientations, to help enhance player experience 

and satisfaction in future mobile game development. 

 

 

Background 

One of the biggest challenges of mobile game 

development lies in the implementation of intuitive, 

touch gestures, which otherwise are a common source 

of player confusion [10]. Since user interfaces 

transitioned to mobile devices, it is common to virtually 

re-implement physical buttons from gaming consoles 

[11]. Current mobile game research has underscored the 

importance of mobile devices and input modes [12], 

concluding that touch-controlled games are more 

immersive for players [13]. While progress is made in 

understanding the impact of mobile game interfaces, 

there has been minimal success in determining the best 

placement of input zones, such as gestures or buttons, 

based on screen orientation [14] which was shown to 

have an impact on player performance [15]. 

 

Player Experience and Performance in Mobile 

Games 
Player satisfaction, often referred to as player experience 

(PX) [16] and gaming experience (GX) [15], is a player's 

engagement level [20] concerning emotional and 

psychological states such as immersion and flow 

[19][18]. This relationship considers the game's 

interface components [15] and usability. Flow, often 

observed in competitive gaming [18], is an optimal 

psychological state where a player reaches a peak 

enjoyment based on a game's level of challenge, skills, 

and progress [19][13][21]. Immersion is the sense of 

being absorbed in a game while experiencing a loss of 

perception of real-world activity [22]. Immersion is 

commonly reported by players, game reviewers, and 

game designers [22]. The field of gaming has focused on 

measuring player satisfaction and experience through 

the lens of flow and other attributes [23]. Both notions 

play a critical role in player satisfaction [19]. 
IJsselsteijn et al. developed a framework, the game 

experience questionnaire (GEQ), to measure players' 

experience in the form of attributes such as immersion, 

flow, challenge, and affect (positive and negative) [24].  
John Hallora et al. [23] leveraged the GEQ to compare a 

player's experience based on ease of controls and task 

completion within three gaming devices: mobile phone, 

PC, and console and concluded that player satisfaction 

depends on how the player controls the game [23]. 

 
Endless Runner Games 
Endless runner games are a subtype of mobile games, 

often characterized by their continuous forward 

movement and simplicity in play style [25], relying 

Pre-Study 

When developing a game, 

obtaining user feedback 

during the development 

process can be rather 

beneficial [29]. With that 

objective, a straightforward, 

preliminary study was 

conducted to gain early user 

feedback. The participants, 

sampled within social circles, 

were introduced to the game 

and asked to test it in a think-

out-loud format. Afterwards, 

follow-up questions about the 

game's concept, 

implementation, and design 

were asked. 

The feedback obtained from 

the pre-study led our research 

team to an enhanced 

understanding of how the final 

evaluation should be 

conducted. It was determined 

that a brief introduction to the 

game was necessary to give 

new users an idea of the 

game's purpose, gameplay 

principles, and controls. It also 

led to adjustment of the 

difficulty level of the game, as 

it was initially perceived as too 

challenging. Additionally, 

design ideas were gathered, 

considering the preliminary 

version used placeholder 

graphics. While this was not 

an extensive pre-study, it 

supported the ongoing 

development process and 

helped us clarify the direction 

of the game. 
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highly on a player's touch gestures and speed; these 

gestures are commonly swiping or tapping [26].  
Although endless runner games have become one of the 

most popular game types, ranking among the top 10 

most downloaded games worldwide for the past decade 

[27][28], there is minimal research on understanding 

the relationship between touch gestures and screen 

orientation and their impact on player satisfaction and 

performance. This study aims to expand research and 

apply fundamental player satisfaction and experience 

notions on an endless runner game, most importantly, 

to understand how button and slider touch gestures 

influence gameplay performance and player satisfaction 

across different screen orientations. This leads to the 

following research question, with corresponding 

hypotheses: 

 
RQ: “How do button and slider touch gestures affect 

player performance and experience in mobile games, 

across portrait and landscape screen orientations?” 

 
Hypothesis 1a: There will be a significant difference in 

player performance and experience between the buttons 

and sliders control methods. 
Hypothesis 1b: There will be a significant difference in 

player performance and satisfaction between the portrait 

and landscape screen orientations. 
Hypothesis 1c: The effect of control methods on 

performance and experience will differ depending on the 

screen orientation. 
 

Experiment  

Participants. The experiment involved 16 participants, 

12 male and 4 female, between the ages of 22 and 27. 

The participants were mainly masters students recruited 

through convenience sampling. No exclusion criteria 

were made, though participants had prior experience 

with mobile endless runner games. 
 

Materials. The experiment utilized a proprietary mobile 

endless runner game that supported both portrait and 

landscape orientations and both buttons and slider 

inputs. The experiment was conducted on an Android 

smartphone. Additionally, a questionnaire was employed 

to evaluate user experience and preference post 

gameplay. User experience was measured using the 

shortened Game Experience Questionnaire (GEQ) was 

used [24]. immediately after playing, the GEQ assesses 

aspects like immersion, flow, competence, tension, 

challenge, and negative and positive affect on a scale 

from 0 to 4. The current study opted for the shorter in-

game version focusing on the most essential aspects of 

the gaming experience [24]. Additionally, another brief 

questionnaire was prompted to gain insight into control 

preference and overall feedback. 

 
Procedure. First, verbal consent was obtained from 

participants. Next, participants were randomly assigned 

to play either button or slider controls. Additionally, the 

order of orientation was randomized to control for order 

effects. After instruction, each participant played 5 

rounds (until game over) in each orientation. 

Performance was measured by tracking game score for 

each round. After the experiment, participants filled out 

the GEQ for both orientations and were asked open-

ended questions on their preference and feedback.  

Data Analysis. The independent variables were input 

method and screen orientation, both discrete with 2 

levels. The dependent variables were game score, and 

user experience, both continuous. Given the study 

Game design 

  

Orientation: Portrait 

Controller: Button 
 

 

 

Orientation: Landscape 
Controller: Slider 

 

Note: both variants of the 

controller (button and slider) are 
used for each orientation, but 
only one variant is shown here for 

each orientation. 
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involves both a within-subjects factor (screen 

orientation) and a between-subjects factor (input 

method), a mixed-design ANOVA is most appropriate 

[31]. This analysis was conducted using the statsmodels 

library in Python 3.10.10. Lastly, user feedback and 

preferences were analyzed qualitatively using descriptive 

analysis. This entailed summarization of key points and 

identifying general patterns [32]. 

 
Results  

Game Score. Participants using the slider input mode 

scored significantly lower, by an average of 325.42 

points, compared to those using the button input 

mode.  (β = -325.417, P = 0.034). Additionally, 

participants who used the portrait orientation scored on 

average, 98.33 points higher than those using the 

landscape orientation, though this effect was not 

statistically significant (β = 98.333, P = 0.351). This 

suggests that orientation alone may not have a 

substantial impact on game scores. The interaction 

between input mode and orientation showed that the 

combined effect of using slider input mode and portrait 

orientation did not significantly alter the scores either 

(β = 26.667, P = 0.858). In figure 1, a grouped bar 

plot is shown, highlighting that mean scores are 

higher for buttons compared to sliders. Overall 

scores increase in portrait mode compared to 

landscape. In figure 2, an interaction plot shows the 

absence of interaction effect between screen 

orientation and input method on game scores. 

 
Game Experience Score (GEQ). Participants who used 

slider input mode had a slightly improved experience 

score compared to participants who used the button 

input mode. However, this effect was not statistically 

significant (β =0.227, P = 0.791). Additionally, 

participants who used the portrait orientation had a 

slightly higher satisfaction score compared to using the 

landscape orientation. Again, this effect was not found 

to be statistically significant (β = 0.339, P = 0.594). 

Lastly, the interaction of input mode and screen 

orientation did not significantly influence user 

experience (β = -0.258, P = 0.776). Figure 3 the 

differences in user experience between input 

methods and screen orientations are displayed. 

Figure 4 displays the effect of screen orientation on 

game score differs depending on the usage of 

buttons or sliders. 

Participant Preferences. In the button condition, portrait 

mode was well-received with most participants, and was 

found to be more intuitive. In landscape mode, 

controlling using buttons was found less intuitive. 

Multiple participants suggested alternatives like sliders, 

invisible buttons, and tap-to-jump mechanics.  One 

participant in the button condition noted that they could 

imagine the slider control to be harder, contributing to 

the enjoyment of the game. Other suggestions included 

swiping instead of buttons. The slider input was found 

acceptable in portrait mode, while others noted it was 

hard to use. In landscape mode, though some 

participants found it more intuitive, others faced 

challenges with screen occlusion, likely due to device 

grip. Suggestions for improvement included 

tapping/swiping and repositioning the slider to prevent 

obstructing the view. Additionally, participants desired a 

longer visible distance ahead of the character for better 

gameplay. 
 

Results game scores 

 

Figure 1: Mean scores by input 
mode and orientation 

 

Figure 2: Interaction between 
input mode and orientation on 
average game scores. 
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Discussion 

Our results indicate that the choice of input mode 

significantly affects player performance in mobile 

endless runner games, which is consistent with previous 

research on the usability of controls in mobile games 

[17]. In our study, the slider input mode was associated 

with a significant decrease in game performance 

compared to the button mode, suggesting that buttons 

are easier to control or more intuitive for endless runner 

games. Contrary to our hypothesis, screen orientation 

did not significantly affect player performance or 

satisfaction, which differs from studies suggesting that 

orientation affects performance [15]. The effect of 

orientation is likely highly dependent on the type of 

game being played, and it is possible that by making the 

game as similar as possible in both orientations, we may 

have mitigated the effect of orientation on performance 

and satisfaction. Player satisfaction remained high 

across all conditions, indicating a high overall enjoyment 

of the game. Neither input mode nor screen orientation 

significantly affected user experience, suggesting that 

gameplay and design may be more important for overall 

satisfaction than input mechanics, consistent with 

IJsselsteijn et al.'s findings on flow and immersion [24]. 

 

Limitations and Further Research 

 The first limitation perhaps explaining the non-

significance of the results is the fact that our sample only 

consisted of 16 participants. More participants would 

allow for stronger conclusions and improved 

generalization. Next, one limitation is that our research 

was not focused on the ergonomic influences on 

orientation and input preferences. How one holds the 

device may greatly influence such preferences, which 

were not considered in the current scope. 

Lastly, the current study was predominantly 

quantitative, possibly overlooking richer insights into 

user preferences and experiences. For example, one 

participant noted that more challenging input controls 

may contribute to enjoyment, a well-established 

phenomenon in game design. However, this observation 

was not confirmed by the quantitative results. For this 

reason, conducting in-depth interviews could provide a 

better understanding of player experience. 

Finally, future research should explore how allowing 

players to customize their control layouts affects their 

performance and satisfaction. Also, investigating the 

impact of different device types (smartphones/tablets) 

and exploring device-specific features like screen size or 

touch sensitivity could provide valuable insights into the 

effectiveness of various control methods. Additionally, 

exploring other input controls such as swiping or tilt may 

be interesting avenues. 
 

Conclusion 

Our research findings cannot fully support our H1a 

hypothesis, as results indicate that input modes 

influence performance but not satisfaction. Thus, H1a is 

only supported from the performance perspective. 

However, our results further demonstrated the 

importance of input method placement [14], as 

participants perceived portrait mode as more intuitive 

due to occlusion issues caused by the input mode 

method in landscape mode.  

Our H1b hypothesis is unsupported, as screen 

orientation does not significantly influence player 

performance and satisfaction. However, our research 

highlights the importance of orientation regarding the 

visibility of gaming assets, as participants emphasized 

longer visibility for endless runner games. Lastly, the 

Results User Experience 
(GEQ) 

 

Figure 3: Grouped bar plot.  
suggesting no significant 
difference in user experience 
between input methods and 
screen orientations. 

 

Figure 4: Interaction between 
input method and orientation on 
user experience, though non-
significant. 
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H1c hypothesis is not supported as the interactions 

between input mode and orientation did not significantly 

impact performance or satisfaction. 

This study provides insightful data which developers can 

leverage when creating endless runner games, 

specifically when choosing input mode methods for 

respective screen orientations. Possibly our findings can 

be extended to other contexts where decisions are 

required on screen orientation or input method, for 

example scrolling through a document. Our qualitative 

data suggests that occlusion, visible input modes, and 

slow response times may be challenges developers 

should tackle to increase performance and engagement. 

Furthermore, we recommend developers consider player 

feedback when creating endless runner games.  
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Appendix 

 

A: Overview - Results game performance 

 

B: Overview - Results User Engagement Ratings 
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