http://www.medscidiscovery.com
OPEN ACCESS JOURNAL

ISSN: 2148-6832

Medical Science and Discovery
2016; 3(2): 91-7

MSD

Original Article

Doi: 10.17546/msd.09883

Could Computer Game Players React as Quick as Table Tennis Athletes
and Perform the Right Action?
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Abstract

Objective: Table tennis athletes have short reaction times and specialized skills. Computer games may also
decrease reaction times. However the actions of the computer game players are limited to
mouse/keyboard/joystick use. The objective of the study is to compare the reaction times and the achievement
levels on selective action array of athletes and players.

Material and Methods: 10 medical school students that played computer games 10 hours a week for at least 5
years, and 9 table tennis athletes that were trained 10 hours a week for at least 5 years were included in the study.
Right/left-hand/foot reaction times against auditory and visual stimuli were recorded for each subject. Selective
action array was implemented utilizing a table tennis robot. The robot was set up to send 120 balls in different
colors, to different points on the table, in random colors and 90 balls per minute at the same speed. The subjects
were asked to ignore the white balls, to touch the yellow balls and to hold the pink balls. The actions that the
subjects took, or did not take against each ball were transformed into points.

Results: It was found that the mean reaction time for athletes was 196.8ms and 196.0ms for the players. The
selective action array total points were similar in athletes and players. While the athletes scored better with
yellow and pink balls, players scored better with the white balls.

Conclusion: The similar scores and reaction times by players and athletes could be interpreted that it could be
beneficial to prioritize visual perception, attention and focusing in selecting athletes and in designing training

programs.
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Introduction

Table tennis is one of the sports that are technically
difficult to learn and play. The athlete has to perceive
the ball within a small space, in various rotations,
aiming at different points on the table in various
speeds, and perform the correct action to send the ball
to the opponent’s side to force him to fail. This sport
where the ball could reach high speeds within a range
of 3-5 m is considered among reaction sports (1).

Table tennis table is 152.5 by 274 cm and the diameter
of the table tennis ball is 40 mm and it weighs 2.7
grams. Measurements taken with professional athletes
demonstrated that the maximum speed of the ball
could reach 31 m/s (2), and with that speed it could
traverse the table within approximately 90 ms. With
an average speed of 10 m/s, the time that the ball
covers the length and back between two athletes that
stand 30 cm from the table is approximately 300 ms.

Although the maximum speed that the ball could reach
in table tennis is almost half the speed it could reach
in other sports played with racket such as tennis,
squash and badminton, the relatively shorter space
between the two athletes in table tennis requires a
relatively shorter time of reaction by table tennis
athletes when compared to other racket sports athletes
and many other sports athletes and to individuals that
do not participate in sports (1,3-6).

Computer games play an increasingly important part
in our lives and became one of the most prevalent
entertainment tools of the younger generation. During
recent years, international tournaments for computer
games are organized and even the term electronic
athlete / e-athlete is being used in the literature (7-11).

The intrinsic concept of movement in sports does not
completely exist in electronic sports, which became
the main topic of the argument on whether these
games should be considered as sports at all.

Received 13-11-2015, Accepted 22-12-2015, Available Online 15-02-2016

1 Uludag University, Sport Science Faculty, Dept. of Physical Education and Sport Teaching Bursa-Turkey
2 Uludag University, Faculty of Medicine, Dept. of Biophysics Bursa-Turkey

*Corresponding Author: Engin Sagdilek E-mail: esagdilek@hotmail.com



Sahin et al.

m http://dx.doi.org/10.17546/msd.09883

Success in computer games is related to attention and
concentration. Especially in action games, it is an
expected fact that the visual perception of the players
should be advanced and their reaction times should be
short. However, the actions of these players could not
reach beyond the use of mouse, keyboard and joystick.
The objective of the study is to compare the reaction
times for advanced level table tennis athletes and
computer game players and the accuracy rates of the
required actions utilizing a new test to determine
selective reactions of table tennis athletes and
computer game players

Material and Methods

The study was conducted in Uludag University,
Faculty of Sport Sciences, during the months of
March and April 2013. An approval was obtained
from the “Uludag University, Faculty of Medicine,
Clinical Research Ethics Board”. The subjects were
included in the study after obtaining their consent.

Study Groups

Professional or amateur table tennis athletes, who
were licensed in various table tennis clubs in Bursa,
Turkey, were provided information on the study and
participated in the study on a voluntary basis. The
criterion for acceptance in the study was at least 10
hours training per week for at least 5 years. 9 table
tennis players with a mean age of 20.1 years that met
the criterion participated in the study [Table Tennis
Athletes Group (TT)].

Computer game players that met similar conditions
with the table tennis athletes were scanned among
university students and it was found that mostly
medical students met the criterion. Instead of forming
a mixed group from different departments, a
homogenous group was formed including only Faculty
of Medicine students. Since the objective of the study
was to compare advanced table tennis athletes and
computer game players, educational status of table
tennis athletes and computer game players was not
considered as a significant issue for the assessed
parameters and  assessment  methods. An
announcement was made for freshmen, sophomore
and junior Faculty of Medicine students and
volunteers that met the study criteria were included in
the study. 10 computer game players with a mean age
of 19.6 years, who were playing computer games for
at least 10 hours per week for at least 5 years
participated in the study [Computer Game Players
Group (CG)].

It was made sure that the subjects did not suffer from
an active disease and the tests were implemented at
the same hour of the day. Subjects with acute
infections or had taken alcohol within one day of the
tests were excluded from the study.
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Reaction Time Measurements

Reaction time was measured using specialized
equipment produced for these tests. This equipment
consisted of a button to enter the stimulus, a second
button to determine the type of the stimulus (sound or
light) and a digital screen where the reaction time
could be read. Sound stimulus was given using a
loudspeaker mounded on the equipment; light
stimulant was given by a LED lamp, connected to the
equipment with cables and mounted on a support that
sits exactly at the opposite of the subject. At one end
of the apparatus shaped like a “U” sits the light source
and at the other end, there is an optic sensor. Placing
the hand or foot of the subject in the middle of the
apparatus would prevent the light to reach the sensor.
After the stimulus is given, subject moving hand or
foot at east for 1 cm would close the circuit and the
measurement is taken.

Measurements were taken in a dimly lit and silent
room. First measurements were taken with the sound
stimuli. After right hand/left hand auditory
measurements, left  hand/right hand  light
measurements were taken. Then, feet measurements
were taken. The experiment was completed after right
foot/left foot light measurements and left foot/right
foot sound measurements were implemented. The
stimuli were initiated by the researcher in random
intervals; constant intervals were avoided. Before the
actual measurement, participants were informed about
the procedure, the sound and the light were introduced
and a trial was conducted.

10 different measurements were taken for each
stimulus (sound/light) and for each extremity.
Maximum 2 values and minimum 2 values among
these 10 measurements were ignored and the mean of
the remaining 6 measurements was accepted as the
reaction time. A total of 80 stimuli were given to each
subject within 3 minutes.

Reaction times were compared among the two groups
based on left-right, hand-foot and light-sound.

Selective Action Array

Selective action array was implemented using a table
tennis robot (Butterfly/Amic-3000). The robot was set
up to send a total of 120 balls in different colors
(white, yellow and pink, 40 each) to different points
on the table, with the same speed, in random colors
and 90 balls per minute. The subjects were asked to
ignore the white balls, to touch the yellow balls and to
hold the pink balls after the balls hit the table once and
using their dominant hands. It was made sure that the
subjects did not witness the experiment previously.
After the initial test, the second experiment was
recorded on video.

The actions that the subjects committed or did not
commit were transferred into points using a scoring
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scale within the range of 0 to 6 points (Table 1).
Results were given as total points and the percentage
success of the action worth 6 points for each color of
ball, namely “6 points success percentage.”

Statistics

All statistical analyses were performed with IBM
SPSS V. 22.0. The results were given as mean =+
standard deviation, and minimum and maximum
values. Shapiro Wilk test was used as normality test.
Comparisons of intra-group dependent variables are
conducted using Wilcoxon signed rank test when data
were not normally distributed. Comparisons of inter-
group continuous variables were conducted using
Mann-Whitney U test when the data were not
normally distributed. Significance level was accepted
as p<0.05.

Results

Mean age for the groups, hand/foot preferences and
the period that the subjects actively played computer
games or engaged in sports were presented in Table 2.

There was no significant difference between the
groups based on their age and the period that they
actively played computer games or were engaged in
sports.

Reaction times are displayed in Table 3. The average
of 8 reaction times given to each extremity and
stimulus was given as “mean reaction time”.

The most rapid reactions were those given to sound
using hands, while the lowest ones were given to light
using left foot. Values fewer than average 200 ms
were obtained in 5 of the total 8 different reaction
times for both groups. There was no significant
difference between the reactions of the subjects given
to sound with their dominant hands, and right or left
hand sound reaction times.

Mean reaction times for both groups were very similar
(TT Group 196.8 ms; CG Group 196.0 ms).

Comparisons conducted within groups are displayed
in Tables 4 and 5. Right side was found as more rapid
in reactions given to sound using foot in CG group
and given to light using hand in TT group. There was
no difference between right and left sides in other
comparisons.

In total, reactions given with hand were more rapid
than reactions given with foot with an average 15.7
ms. Reactions given to sound were more rapid than
reactions given to light with an average 20 ms.

There was no significant difference between table
tennis athletes and computer game players based on
the reaction times for each extremity or stimulus.

Table 6 demonstrates the total points obtained in
selected action array and 6 points success percentages
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for each colored ball. No significant difference was
observed between the groups.

While table tennis athletes demonstrated the best
success rates with yellow and pink balls, computer
game players were most successful with the white
ball.

Table 1: Scoring Scale.

‘White Ball > No reaction

No reaction 6

Reacted but did not touch

4
Touched 2
Held 0

Yellow Ball > Touch

No reaction

Reacted but could not touch

Touched

[ I K- N I N (]

Held

Pink Ball > Hold

No reaction

Reacted but could not touch

Reacted but could not hold

A |||

Held

Table 2: General characteristics of computer game
players (CG) and table tennis athletes (TT).

Groups CG Players TT Athletes
n 10 9
A 19.6+1.5 20.1+4.9

ge (year) (18-22) (15-30)
Active time (year) 1?6?1_?)4 1?;;3)8
Left hand 1 2
Left foot 2 0
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Table 3: Reaction times. (Red areas depict minimum values, blue areas depict maximum values, and green
areas depict values below 200 ms.) CG: Computer game players group; TT: Table tennis athletes group.

TT

189.9 £ 7.8 (179.8-202.5)

200.8 +13.2 (178.8-218.0)

212.0 £10.7 (191.8-232.5)

180.0 £ 10.0 (166.3-191.3)

196.1 £16.9 (175.7-219.5)

CG
= Right | 201.0 +20.2 (172.0-239.7)
<, | Hand
35 Left | 198.4+15.5 (182.8-221.3)
g | % Right | 213.3+13.7 (182.5-228.2)
@ 2 Foot
E |~
=
=
S > ~ | Hand -_——
E SE Left | 183.1+21.1(151.2-210.7)
- :
E @ Right | 184.9+13.9 (168.0-215.5)
< Foot
Left 196.1 +19.7 (171.7-232.3)

195.8 £16.4 (175.0-228.2)

Dominant Hand / Sound

177.5 £15.5 (156.5-203.7)

182.5+10.3 (166.3-196.2)

Mean Reaction Time

196.0 £ 12.8 (175.6-212.5)

196.8 £9.6 (182.6-212.9)

Table 4: Intra-group comparisons among the computer game players (CG) group.

First of the two differences between right and left.
Right foot is 11.2 ms quicker in average.

Hand is 10.9 ms quicker than the foot in average.

Hand is 14.5 ms quicker than the foot in average.

Sound is 20.1 ms quicker than light.

Sound is 23.7 ms quicker than light.

In total, hand is 12.7 ms quicker than the foot in average.

CG n |p

Righthand | X |Lefthand |10 |>0.05
Sound

Right foot | X |Left foot |10 |0.022

Hand X | Foot 20 |0.008

Righthand | X |Lefthand |10 |>0.05
Light

Right foot | X |Leftfoot |10 |>0.05

Hand X | Foot 20 |0.001
Right Hand | Sound X | Light 10 |0.005
Left Hand Sound X | Light 10 |0.047
Hand Sound X | Light 20 | 0.001
Right Foot | Sound X | Light 10 |0.005
Left Foot Sound X | Light 10 |0.013
Foot Sound X | Light 20 |0.0001

Hand X | Foot 40 |0.0001

Sound X | Light 40 |0.0001

In total, sound is 21.9 ms quicker than light in average.
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Table 5: Intra-group comparisons in table tennis athletes (TT) group

Hand is 16.5 ms quicker than the foot in average.

Second of the two differences between right and left.
Right hand is 10.9 ms quicker in average.

Hand is 21.0 ms quicker than the foot in average.

Sound is 15.8 ms quicker than light in average.

Sound is 20.3 ms quicker than light in average.

In total, hand is 18.7 ms quicker than the foot in average.

TT n p
Sound Righthand |X |Lefthand |9 |>0.05
Right foot |X |Leftfoot [9 |[>0.05
Hand X | Foot 18 |0.001
Light Righthand |X |Lefthand [9 |0.021
Right foot |X |Leftfoot |9 >0.05
Hand X | Foot 18 ]0.0001
Right Hand | Sound X | Light 9 10.028
Left Hand Sound X | Light 9 0.008
Hand Sound X |Light 18 |0.0001
Right Foot | Sound X | Light 9 10.021
Left Foot Sound X | Light 9 0.008
Foot Sound X |Light 18 |0.0001
Hand X | Foot 36 |0.0001
Sound X | Light 36 |0.0001

In total, sound is 18.1 ms quicker than light in average.

Table 6: Total points and 6 points success percentages obtained in selective action array. CG: Computer

game players group; TT: Table tennis athletes group.

6 points success percentage

Total point
White Yellow Pink
CG | 156.3£10.1(139.6-167.8) 90.0 + 7.9 (73.1-100.0) 79.8 +10.7 (58.1-92.6) 56.6 +21.4 (8.3-79.4)
TT 158.1 £10.8 (140.6-172.8) 87.6 £ 10.3 (69.7-100.0) | 81.3 +11.5(53.3-93.3) | 68.8+17.7 (44.4-89.3)
Discussion

In this study, where the accuracy rates for the selective
reactions and reaction times of computer game players
and table tennis athletes were compared, the reaction
times of athletes and players were found to be quite
similar. For the selective action array where the
selective reactions were evaluated, table tennis
athletes obtained the best scores in total points and
points with the yellow and pink balls, computer game
players had more success with the white balls.

Measurement of the reaction times under 8 different
conditions puts this study in a unique situation among
other studies (3-6). Evaluation of all extremities both
visually and aurally and obtaining a mean reaction
time made it possible to analyse the subjects as a
whole. The subjects went below the mean value of
200 ms in 5 of 8 different situations in both groups.

Medical Science and Discovery 2016; 3(2): 91-7

Right hand-light reaction time for table tennis athletes
was significantly shorter than left hand-light reaction
time. 7 out of 9 table tennis athletes had a dominant
right hand. In table tennis sport, the ball approaching
from the opposite side is perceived visually and the
reaction is given using the racket. Naturally, a more
rapid response while using the dominant side could be
expected.

However, the lack of such a difference in reactions
given as a response to sound stimuli demonstrates that
visual perception is dominant in the sport of table
tennis.

The second significant difference between the right
and left sides was observed in the reactions given by
the right foot as a response to sound stimuli among the
computer game players when compared to the left side
foot. It was difficult to explain this difference of 11
ms.
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This difference could be explained by the existence of
computer games that assign a special function
especially to the right foot. However, although this
situation was questioned in the study, this occurrence
was not identified.

The fact that the standard deviations for the right hand
reaction times for both auditory and visual stimuli by
table tennis athletes had the lowest values when all
analyses were compared demonstrated without doubt
that they could concentrate consistently for longer
periods of time and the effects of the sports on the
hand utilized for these athletes, most of which were
right-handed. The significance of visual perception in
both the sport of table tennis and computer gaming is
obvious. The right-hand visual reaction times
demonstrated that table tennis athletes were an
average of 11 ms more quick than the computer game
players (189.9 + 7.8; 201.0 £ 20.2). This could be
explained by the effects of the sport on muscle
coordination.

Several studies demonstrated that table tennis athletes
had lower reaction times when compared to other
racket sports’ athletes and individuals that do not
participate in sports (3-6). However, the findings of
this study did not reflect a significant difference
between the reaction times of table tennis athletes and
computer game players. This result shows the skills of
computer game players in maintaining the game they
play by concentrating on the immediate action, just
like an athlete, using responses to minute visual and
auditory stimuli on the computer screen and by
implementing the accurate action with the accurate
timing. It was considered that by keeping the attention
and readiness of the player intact continuously, this
process enables the players to maintain their reaction
times and responses to the selective reaction
dynamically.

While the similarity of the reaction times of the
computer game players and table tennis athletes was
an expected finding, the similarity in achievement
scores in selective action array was not. The finding
that the computer game players achieved better scores
with the white balls and table tennis athletes achieved
better scores with yellow and pink balls demonstrated
that the array utilized in this study was set up
accurately. But the lack of difference could be due to
the limited number of subjects. The fact that table
tennis athletes react to each and every ball that their
opponent sends was totally contradictory to the action
they should take with the white balls in the array set
up in the study. Computer game players recognized
this difference better than the athletes did. However
the action requested by the subjects for the yellow and
especially the pink balls was a more difficult one to
perform accurately. Table tennis athletes, who are
aware of the exact bounce rates of the ball and with
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better coordination, performed better with the yellow
and especially the pink ball, albeit not significantly.

The gradual nature of the success rates for different
coloured balls, and the highest success rates with the
white balls and the lowest success rates with the pink
balls demonstrated the difference between the degrees
of difficulty between the balls with different colours.
Based on the degree of difficulty of the action, white
ball was the easiest, yellow ball was with medium
level of difficulty and the pink ball was the hardest.

The reaction time and selective action array
applications used in the study required very high
levels of attention and concentration within a very
short period of time. After an interruption during the
application, it was very difficult to concentrate again.
Reaction time is closely related to attention and
concentration. Thus, the most significant effect of
training in competitive sports is to learn how to
concentrate and focus in the game. Reaction time in
sports is considered as a motor trait that could be
developed via training (12-14). Effect on the cognitive
function of computer games is a fact now accepted
(8,15,16).

Conclusion

The findings of this study demonstrated expected
reaction times and unexpectedly good selective action
array achievements levels with computer game
players. This result could be interpreted as computer
games and/or advanced computer programs developed
for sports could support to decrease reaction times, to
increase visual perception and attention and to retain
concentration for extended periods of time in training
of the athletes. By affiliating appropriate computer
games/software with training programs, in addition to
improving cognitive features such as reaction time,
attention, concentration and visual perception, rapid
and accurate adaptation to new situations and the skill
to develop strategies could be achieved among
athletes. Especially in injury and rehabilitation periods
of the athletes, computer games/software could be
used to retain existing capabilities.
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