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ABSTRACT
Nowadays video games are more inclusive: children, disabled people, and seniors are considered.
However, there are players that require special configuration so they could enjoy playing equally. One
of these types of players is left-handed players. In order to determine whether to create a special
configuration designed for the needs of left-handed audience, we carried out a study where left-
handed players were targeted and offered to play with two types of control: a standard right-handed
and a customized left-handed configuration. A significant main effect on player experience on the
left-handed control configuration was demonstrated. The study reveals the importance of a catered
control configuration to create a fair, non-stressful and user-friendly environment for players.
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INTRODUCTION

 

Figure 1: View of the Level 1; the player,
the firewall, files, and an anti-virus can
be seen; Time elapsed and Files Infected
counter are on the top right side of the
screen. The gamewas developed using the
UNITY game engine and deployed online
using WebGL.

Computer games become more and more popular each year, and the video game industry generates
more revenue than music and movies combined [6]. Video game producers constantly upgrade their
technologies and try to take into consideration the needs of different groups of players. Nevertheless,
there is still much to improve. For example, even though there is a certain percent of left-handed
players, several game producers do not improve their equipment to facilitate control configuration for
this type of players [14, 15, 18, 21, 22, 24]. We pondered two important research questions: Does using a
left-handed control configuration affect performance? Does using a left-handed control configuration
affect play experience?
There are papers dedicated to dominant handedness and its influence on hemispheric language

lateralization [25] and motor skills [12]. A dominant hand makes more precise sequence manipulations
which take longer time to be reproduced by a non-dominant hand [11]. Left-handedness is a preference
to use a left hand for major manipulations which is a unique characteristic of humans. Left-handed
people are ten percent of the whole population [9]. Many researches explain the phenomenon of
left-handedness as a correlation with the asymmetric hemispheric language development [9, 25].

Latest researches found out the connection of cognitive and social skill development stimulated by
playing computer video games [16]. At the same time, various articles claim that playing video games
in early age as well as adulthood has a positive impact on motor skills development. For example, a
number of studies carried on surgeons’ performance revealed a higher level of eye-hand coordination,
significant improvement on spatial visualization, larger amount of information processed over time,
and increased reaction time [8]. Other studies prove the use of video games for training real-life skills,
such as driving a car, piloting an airplane or playing golf [7].

STUDY AND METHODOLOGY
We created a study to test and discover if there was a difference in performance and experiential
measures between a left- and right-handed control configuration for left-handed participants. The
game genre chosen was a side-scrolling platformer. We have taken this decision because the game
mechanics in this side-scrolling game are intuitive and easy to use.

The experiment was conducted with the assistance of the Amazon Mechanical Turk (MTurk) [23].
The workers self-declared in MTurk to be left-handed before knowing about our study. We paid
extra to Amazon to provide the Left-Handed Premium Qualification, which only allows self-declared
left-handed participants to see our study. Fifty paid workers participated in the investigation, where
38 were male, 11 female, and one did not provide his/her gender. To ensure sufficient statistical power,
Simmons et al. [20] recommends a minimum of n = 20 participants per condition. The University of
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Regina Research Ethics Board has given approval on ethical grounds. The participants were requested
to give informed consent and be over 18 years old.

Figure 2: Characters of the game (from
left to right, from top to bottom): Final
Boss, Minion, MegaByte (standing), Pro-
tector, MegaByte (jumping), Morton, and
Defender.

A total of 25 participants were asked to play the game (see Figure 1) using a right-handed control
configuration, and 25 of them were offered an adjusted left-handed control configuration. In order
to reduce the presence of a placebo effect, the participants were unaware of the handedness of
their control configuration. Completion time and files infected were recorded. Subsequently, all
the participants filled out an online questionnaire using standard instruments employed by other
researchers in HCI [3, 4, 10]. When they finished, they were offered a possibility to share their
experience, comment and provide feedback on the game design, control configuration, etc. All the
information collected was sorted according to the experiential measures shown in Figure 4. Participants
were rewarded with 4 USD for their contribution to the research experiment.

For the Left-Handed Control Configuration we have chosen an “IJKL” control configuration for
left-handed players as it mirrors the standard PC control scheme “WASD” for the right-handed
players. This decision was made based on left-handed players’ comments found on Twitter [21, 22].
Thus,“J” - moving left , “L” - moving right, “A” - jumping. For the Right-Handed Control Configuration,
the controls were “A” - moving left, “D” - moving right, “L” - jumping. The game mission for the
participant (the player controls a virus called “MegaByte” as seen in Figure 2) is to infect as many files
as possible (score), at the same time escaping from enemies (anti-viruses) and the screen (firewall)
that are following the player.

Dependent Measures: To analyze the empirical results of our investigation, we looked at two perfor-
mance measures (Files Infected as a total score and Elapsed Time) and ten experiential measures (see
Table 1) retrieved by a post-game questionnaire consisting of 37 questions.

RESULTS
Performance and experiential measurements were done using Independent-Samples T Test evaluations.
Levene’s test for equality of variances [2] was satisfied. In our study, all variances are assumed to be
equal or homogeneous. Our research used a between-subjects design to see the differences between
left-handed players that used a different set of control configuration. All data was analyzed using
SPSS 21 (IBM, 2012).

Did Using a Left-Handed Control Configuration Affect Performance? When analyzing the participants,
the performance measures indicated that there was a numerical difference when using a right-handed
or left-handed control configuration, but that difference was not statistically significant (see Figure 3).
Did Using a Left-Handed Control Configuration Affect Play Experience? We performed several

Independent-Samples T Test evaluations (see Figure 4), which showed us that there was a statistically
significant effect observed on PENS: Competence with measurements between the left-handed
(M=4.41, SD=1.307) and right-handed (M=3.60, SD=1.309) control configuration; t(48)=2.190, p=.033,
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an effect was also present in PENS: Controls for the left-handed (M=5.58, SD=1.316) and right-handed
(M=4.16, SD=1.748) control configuration; t(47)=3.209, p=.002, finally, a significant effect was seen in
Player Attribution scale between left-handed (M=4.67, SD=1.007) and right-handed (M=3.86, SD=1.245)
control configuration; t(48)=2.504, p=.016.
Our study shows that, in general, the left-handed players benefited from the adjusted control

configuration. From the questionnaire offered to the players after the completion of the game, we
received various positive responses to the questions (here and further original orthography and
punctuation of the authors are kept): “Absolutely! I think there should be more left-handed options”,
“yes, the opposite controls to right handers is better design”, and “the navigation keys J and L is good
selection. because mostly i use this keys frequently. so easy to navigate” . . .

DISCUSSION
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Files infected Time in minutes

Left-Handed Right-Handed

Figure 3: Mean ± SE files infected (score)
and elapsed time spent to complete
the game. We found no statistically-
significant differences on performance
between right-handed and left-handed
participants.

Why PENS: Controls Measurement had a Significant Effect? We hypothesize that the significant main
effect on the Player Experience of Need Satisfaction (PENS): Intuitive Controls [19] was possible due
to the fact that left-handed players remembered easier the location on the keyboard of the action
button “A” for jumping, specially during dire circumstances where jumping was needed with higher
frequency to evade hordes of enemies.
Why Player Attribution Presented a Significant Effect? Depping et al. [4] proposed a game-specific

questionnaire to measure attributional characteristics in order to determine how intrinsically a player
credits their in-game success internally in contrast to external factors. Based on that scale, our research
demonstrates a noticeably main effect on a player ascribing their achievements to their own merits,
and not an external factor. We showed that there is a tendency for left-handed participants employing
a left-handed control configuration to feel that their success was attributed to themselves.

CONCLUSIONS AND FUTURE WORK
Further investigation that will embrace novice participants will be conducted. Furthermore, due to
the fact that a computer keyboard lacks an ergonomic design for playing games, the next step will
be doing an experimental research using a video game hand-held controller with the configuration
adjustable for left-handed players [1].
The relevance of developing a configuration for left-handed players is proved by recent requests.

For example, in December 2017 @DOOM announced in Twitter that they were working on additional
control schemes, including left-handed support [5]. However, to date it is not yet fully implemented
what provokes dissatisfaction of left-handed players [14, 15, 18, 21, 22, 24].

It was not known whether performance and player experience will be felt differently in case of using
right- and left-handed controllers. To study this question, we performed a research that compared
a right-handed control configuration with a left-handed one using performance and experiential
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measurements. Our research on the participants that used a left-handed controller configuration
showed that a statistically significant effect was clearly seen on PENS Competence, PENS Controls,
and Player Attribution. This study is a pioneer work in the field of player-computer interaction
that points out the importance of adjusting the controls to promote inclusiveness and create equal
possibilities for left-handers whose interests till nowadays are vulnerable due to their minority.
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Table 1: The post-game questionnaire con-
sisted of ten measures. The participants
provided their answers using a 7-point
Likert-scale.
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