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Abstract: Reaction time is a measure of how quickly an organism can respond to a particular stimulus. In sports, the
reaction time is the ability to respond quickly with proper posture and control to a stimulus such as sound or light. Choice
reaction time has multiple stimuli and multiple responses and reaction must correspond to the correct stimulus. Purpose of this
study is to compare visual two-choice reaction time and scientifically understand the importance of visual choice reaction time,
and the strongest and weakest limb between Soccer and Basketball players of the Universities of Bangladesh. Ten (10) subjects
were selected randomly from each of the 4 teams qualified for the semifinal from the “Bangladesh Inter-University Football
and Basketball Competition-2018” held from 30 March 2018 to 07 April 2018. Two-Choice Audio-Visual Reaction (AVR)
time Machines used to collect data. Data collected from both the hands using subjects’ preferred figure and from both the legs
using the thumbs. Average of all the 5 trials given by each limb was recorded as the final reaction time of the test and first 2
digits of millisecond considered for the study. Mean, Standard Deviation, t-test and one-way analysis of variance (ANOVA)
were used in the study and level of significance was p>0.05. A significant difference in two-choice reaction time found
between Soccer and Basketball players’ strong hand, weak hand and strong leg and no significant difference observed in the
weak leg. Soccer players’ total (four limbs) reaction time was better in compared to the Basketball players and there was a
significant difference between them. Soccer players’ limbs mean visual choice reaction times of strong and weak hands were
24 ms and the strong and weak legs were 29 ms and 28 ms respectively. Basketball players mean two-choice visual reaction
time of weak leg was best (Mean 27 ms), strong hand was poorest (Mean 34 ms), and weak hand and strong leg were similar
(Mean 32 ms) and stood in-between. A significant difference observed among the limbs’ visual two-choice reaction time of the
Basketball and Soccer players and found no similarities between the sports.
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1. Introduction
The reaction is a purposeful voluntary response to
different stimuli such as auditory, visual or tactile stimuli [1].
Earlier scientists believed that the human mental process is
too fast to measure. In the year 1865 Dutch physiologist F. C.
Donders started to think regarding human reaction time and
whether it is measurable or not [2]. His hypothesis had
proven by an English scientist named Charles Wheatstone in
the year 1840. He invented a device similar to his early
invention of telegraph system that recorded the velocity of
artillery shells. Donders selected the device to assess the time
it takes between a shock occurred on a patient’s foot until

that patient pressed a button. That button had to press with
the hand of same side hand of that side’s foot on which a
shock is given. He experimented in two different conditions,
first informing the patient on which foot he is going to give
shock and secondly without giving any prior instruction, and
recorded 1/5 of a second delay while the time had taken
without prior instruction on which foot shock is going to
give. This was the first time in history to measure human
mind processing time or reaction time.
Human response time may be divided into reaction time
and movement time [3]. Reaction time means the duration
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from the start of a signal inviting for a response until the
beginning of the response and movement time indicates the
duration from the starting of the response to its
accomplishment. Reaction time task can be differentiated by
the diversities of the stimuli in performing a particular task,
which should respond with a specific motor reaction. In the
simple reaction time task, the response always requires
against only one particular stimulus. On the contrary, in the
choice reaction time task, there can be a number of different
stimuli requiring a particular response for each of the
stimulus.
Quick reaction is the most important component of the
speed of movement and the inherent prized quality of an
athlete [4]. Most of the time importance of reaction time is
over-looked in the athlete selection process. In sports and
games, the reaction time is of great importance where signal
condition the movement of a player, by rival’s movements, or
by the motion of the implement in the play.
Reaction time is a measure of how quickly an organism
can respond to a particular stimulus. Its practical implication
in day-to-day life and in sports has great consequence e.g.
driving a car fast or try to hit a pace ball lower than the
required normal reaction time. Several factors affect reaction
time such as age, sex, physical fitness, fatigue, distraction,
drugs, alcohol, type of personality, and according to auditory,
visual and tactile stimuli. A model of information flow
within an organism may be represented as Stimulus >
Receptor > Integrator> Effectors > Response, and vertebrates
information flow can be presented as Stimulus > Sensory
Neuron >Spinal Cord or Brain > Motor Neuron > Response
[5]. A stimulus converted into an electrochemical signal by
the sensory neurons that go by the length of the sensory
neuron (s) then goes all the way through neuron or neuron (s)
of the central nervous system and finally passes through the
length of the motor neuron (s). Consequentially, motor
neurons will cause a muscle to contract or a gland to secrete
a hormone (s). On the other hand, Reaction time that only
involves the receptor, the spinal cord, and the effectors are
quicker than those involve the brain for processing that
commonly known as Spinal Reflex. Spinal reflexes or cordmediated reflexes are the reactions that merely travel to,
though, and from the spinal cord, e.g. when someone
withdraws one’s hand from a hot object. Simple reaction time
consisted of only one stimulus and one response, e.g. pushing
a button when a light illuminates or catching a dropped stick.
Recognition reaction time, there are symbols to respond to
and symbols not to respond, it consists of one correct
stimulus and one response, e.g. catching a dropped stick with
a cue word while having to ignore other spoken words which
are not cues. Choice reaction time has multiple stimuli and
multiple responses and reaction must correspond to the
correct stimulus, e.g. in reaction time machine reacting with
pushing an illuminated button from more than one buttons.
Yet today outcome of reaction time remained an equivocal
factor though it has been considered as a training monitoring
means in sports training over a long period. In relation to
choice reaction time and changes in physical performance

during and after 8 days of extensive cycling training found
no differences in choice reaction time between acutely
fatigued (AF) and functionally overreached (FOR), and
deduced early detection of overreaching choice reaction time
is not a valid tool [6]. Sprinting athletes reaction time
reduced systematically in both the groups of men and women
between 2004 and 2016 Olympics and female athletes
eliminated this difference of reaction time in the 2012
Olympics. This decrease in reaction time was possible not
because of specific training but for precise force thresholds
used to measure the reaction time based on force sensors
fixed with the starting blocks [7]. In visual reaction
measurements, handball players performed better in
compared to volleyball and basketball players and no
relationship was established between visual reaction and
sprint reaction time of the players among the groups [8].
Children’s reaction time improve through sports staking
activity for 8 weeks [9]. Instructions for sports staking
positively effect on the children’s reaction time [10].
In sports, the reaction time is the ability to respond quickly
with proper posture and control to a stimulus such as sound
or light. In most of the sports, quick reaction is more
important than to achieve straight ahead speed especially in
team games. In Football and Basketball, maximum speed
hardly reached or needed in the game but the explosive
reaction is an essential requisite. Reaction time can be
improved through training [11]. Reaction time differs from
player to player even they are of the same age and play the
same game [12]. In the sports competitions, a very small
difference in the reaction time of the players plays a
significant role to distinguish between winner and loser. The
relaxed attitude, less challenge toward the opponent,
inattention, overload, highly fatigued and overexcitation etc.
have a negative impact on the players’ reaction time [13].
According to Gavkare, Nanaware, and Surdi, in a team game,
reaction time determines how successful a player in defense
[4]. When an attacking player makes a move or faint, in this
situation little difference between a slow and a fast reaction
by the defensive player determines his success or failure.
Defensive and attacking both the groups of players cannot
perform quickness required to outmaneuver their rivals
because they often suffered from slower reaction time. A
similar phenomenon also observed in other sports and games
like athletics, tennis, badminton, court and field games, and
combative sports. Since both Soccer and Basketball are the
team games and visual choice reaction plays a vital role in
the performance of both the games. The study of reaction
time is not new, but in the past, not much attention has been
given on comparing choice reaction time of team games
where used dominant limbs are different and comparing
limbs choice reaction time within the groups. Purpose of this
study is to compare and scientifically understand the
importance of visual choice reaction time, and the strongest
and weakest limb between Soccer and Basketball players of
the Universities of Bangladesh.
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2. Methods
2.1. Selection of Subjects
Subjects were selected from the “Bangladesh InterUniversity Football and Basketball Competition-2018”
organized during 30 March 2018 to 07 April 2018 by the
Islamic University, Kustia, Bangladesh. 10 (ten) subjects
were selected randomly from each of the 4 teams qualified
for the semifinals. In soccer, semifinalist teams were Islamic
University, Rajshahi University, Chittagong University and
Dhaka University; and in Basketball, semifinalist teams were
Islamic University, Jahangirnagar University, Jessore Science
and Technology University and Chittagong University.
Table 1. Mean Age of the Subjects.
Age of the Subjects (Years)
Mean Age
Std. Deviation

21.80
2.190

Table 2. Highest Level Played by the Subjects.
Subjects Played at Highest Level
Inter-University
National Team
Premier League, B-League and Champions League

83.8%
12.5%
3.8%

Table 3. Subjects belonging to the Academic Year.
Subjects belonging to the Academic Year
1st Year Bachelor
16.3%
2nd Year Bachelor
21.3%
3rd Year Bachelor
25.0%
4th Year Bachelor
17.5%
Masters
20.0%

2.2. Equipment
Two-Choice Audio-Visual Reaction (AVR) time Machine,
MEDI System ISO 9001:2015 (QMS).
2.3. Procedure
During hands’ or legs’ data collection, subjects were not
been instructed or given chance to see, which light is going
to illuminate by the researcher.
Hands’ visual choice reaction data collected from the
subjects asking them to sit on a chair and to keep a respective
hand on AVR machine button comfortably to press by any
preferred figure, which rested on the table.

Figure 2. Leg’s Choice Reaction Time.

Legs’ visual choice reaction data collected from the
subjects by asking them to sit on a chair and to keep
respective leg close and over the AVR machine button
comfortably to press by the thumb that placed on the ground.
Before collection of data, researchers had given an oral
and practical demonstration of the machine and then subjects
were given chance to practice, two trials consisted of 5
attempts for each hand and leg similar to real test.
2.4. Data Collection Procedure
To collect data from the hand AVR machine was rested on
the table and the subject was in table chair sitting condition
at his convenient. For the collection of data from the leg
subject set in chair sitting position comfortably resting his
hill of the data providing leg on the ground close to the AVR
machine at his convenient and AVR machine on the ground.
Data collected from both the hands using subjects’
preferred figure and from both the legs using the thumb.
It was ensured before data collection that subjects either
were not under overload condition or stressed. Investigators
with the verbal question confirmed it. In addition, it was
confirmed by the researches that they well understood about
the process of data providing and familiar with the AVR
machine by the previous practices.
2.5. Trials
5 trials for each hand and leg were given to each of the
subjects.
2.6. Scoring
Average of all the five (5) trials given by each limb had
recorded as the final reaction time of the test. First two (2)
digits of millisecond considered for the study.
2.7. Statistical Procedure
The scholars used SPSS 22.00 statistical software
packages for the analysis of the data. Groups were
heterogeneous in nature from which data was collected by
the researchers. Mean, Standard Deviation, t-test and oneway analysis of variance (ANOVA) were used in this study.
The significance level was at p>0.05.

Figure 1. Hand’s Choice Reaction Time.
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3. Used Terms

3.2. Weak Hand & Leg

3.1. Strong Hand & Leg

It is the hand or the leg that a player unintentionally does
not move first to accomplish any task.

It is the hand or the leg that a player unintentionally moves
first to accomplish any task.

4. Analysis of Data
Table 4. Independent Samples t-Test (2-tailed) of 4 limbs of Soccer and Basketball Players.
Limbs
Strong Hand
Weak Hand
Strong Leg
Weak Leg

Sports
Soccer
Basketball
Soccer
Basketball
Soccer
Basketball
Soccer
Basketball

Mean (ms)
24
34
25
32
29
32
28
27

Std. Deviation
±5
±7
±5
±8
±7
±7
±5
±6

df

t-test

Sig. (2-tailed)

78

7.481

.000

78

5.045

.000

78

2.243

.028

78

.986

.327

Table 5. Independent Samples t-test of the total reaction of Limbs between Soccer and Basketball Players.
Limbs
Total Body Reaction

Sports
Soccer
Basketball

Mean (ms)
26
31

Std. Deviation
±6
±7

df

t-test

Sig. (2-tailed)

318

7.050

.000

Figure 3. Soccer Players Limbs’ Reaction time Mean Plot.
Table 6. ANOVA of Soccer Players Limbs’ Reaction Time.
Between Groups
Within Groups

df
3
156

F

Sig.

10.660

.000
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Table 7. Post Hock (Tukey) Test of Soccer Players’ Limbs.
Soccer Limbs

Soccer Limbs
Weak Hand
Strong Leg
Weak Leg
Strong Hand
Strong Leg
Weak Leg
Strong Hand
Weak Hand
Weak Leg
Strong Hand
Weak Hand
Strong Leg

Strong Hand

Weak Hand

Strong Leg

Weak Leg

Std. Error
1.225
1.225
1.225
1.225
1.225
1.225
1.225
1.225
1.225
1.225
1.225
1.225

Sig.
1.000
.001
.001
1.000
.001
.001
.001
.001
1.000
.001
.001
1.000

* The mean difference is significant at the 0.05 level.

Figure 4. Basketball Players’ Reaction time Mean Plot of Limbs.
Table 8. ANOVA of Basketball Players’ Reaction Time of Limbs.
df
Between
Groups
Within Groups

3

F

Sig.

6.393

0.00

Basketball Limbs
Weak Hand

Strong Leg

156

Table 9. Post Hock (Tukey) Test of Basketball Players’ Limbs.
Weak Leg
Basketball Limbs
Strong Hand

Basketball Limbs
Weak Hand
Strong Leg
Weak Leg

Std. Error
1.591
1.591
1.591

Sig.
.755
.690
.000

Basketball Limbs
Strong Hand
Strong Leg
Weak Leg
Strong Hand
Weak Hand
Weak Leg
Strong Hand
Weak Hand
Strong Leg

Std. Error
1.591
1.591
1.591
1.591
1.591
1.591
1.591
1.591
1.591

* The mean difference is significant at the 0.05 level.

Sig.
.755
1.000
.011
.690
1.000
.015
.000
.011
.015
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5. Results
An independent sample t-test (table: 4) shows the
relationships between the Soccer and Basketball players’
reaction time of four different limbs; Strong Hand t (78) =
7.48, sig.=0.00, p<0.05 (Mean of Soccer =25ms and
Basketball=34ms, and SD ± 5 and ± 7 respectively); Weak
Hand t (78) = 5.04, sig. = 0.00, p<0.05, (Mean of Soccer =25
ms and Basketball=32ms and SD ± 5 and ± 8 respectively);
Strong Leg t (78) = 2.24, sig. = 0.03, p<0.05, (Mean of
Soccer =29 ms and Basketball=32 ms, and SD ± 7 and ± 7
respectively); and Weak Leg t (78) = 0.99, sig. = 0.33,
p<0.05, (Mean of Soccer =28 ms and Basketball=27ms, and
SD ± 5 and ± 6 respectively).
Mean of total choice reaction time (Table: 5) of Soccer and
Basketball Players were successively 26ms and 31ms and
(SD of Soccer Players was ±6 and Basketball was ±7) poorer
then soccer players. An independent samples t-test was used
to check the relationship between soccer and basketball
players total reaction time t (318) = 7.05, sig. = 0.00, p<0.05,
and significant difference was established (Soccer M= 26 ms;
Basketball M = 3 ms).
Figure 3 depicts the Soccer players’ limbs mean visual
two-choice reaction times found strong hand and weak hand
were equal 24ms, strong leg 29 ms and weak leg 28 ms. The
Table: 3, an ANOVA of soccer players limbs’ reaction time
reviled F (3,156) = 10.66, sig. = 0.00, p>0.05 and set up a
significant difference between the reaction time of the limbs.
The Post Hock (Tukey) Test of Soccer Players’ Limbs
(Table:7) yielded that significant difference between strong
hand and strong leg, strong hand and weak leg, weak hand
and strong leg, weak hand and weak leg all were a sig. =
0.001, p>0.05. On the other hand, no significant difference
was found in post hock test between strong hand and weak
hand, strong leg and weak leg both were a sig. = 1.00,
p>0.05.
Figure 4, Basketball Players’ Reaction time Mean Plot of
Limbs states that the reaction time of the Basketball players’
weak leg was lowest 27 ms, weak hand and strong leg
reaction times were 32 ms and poorest time was found in
strong hand 34 ms. The table: 8 of ANOVA of Basketball
players limbs’ reaction time reviled F (3,156) = 6.393, sig. =
0.00 and establish a significant difference between the
reaction time among the limbs. Table: 9, the Post Hock
(Tukey) Test of Basketball Players’ limbs suggested that
significant difference between strong hand and weak leg,
weak hand and weak leg, and strong leg and weak leg were a
sig. = 0.00, 0.011 and 0.015 respectively at p>0.05. On the
other hand, no significant difference was found in post hock
test between strong hand and weak hand, strong hand and
strong leg, and weak hand and strong leg were a sig. = 0.755,
0.690 and 1.00 respectively at p>0.05.

6. Discussion
There were significant differences between Soccer and
Basketball players’ reaction time of strong hand, weak hand

and strong leg but no statically significant difference was
visualized in weak leg. A significant difference was observe
between Soccer (Mean 26 ms) and Basketball (Mean 31 ms)
players in total limbs visual two-choice reaction time, where
Soccer players were in better condition than the Basketball
players. Visual reaction time in two-choice reaction time task
basketball players performed a mean of 30 ms [14]. Chavan
and Dr. Shendkar stated that there was a significant
difference in correlation in the time required to respond to
visual stimuli (VRT) when it was compared between the
team and individual games’ players [15]. Soccer players both
hands reaction times were the same (M=24 ms) and both the
legs reaction times were also almost the same (Mean of
Strong hand 29 ms and weak hand 28 ms) but hand visual
two-choice reaction times were better than the legs.
According to Ng and Chan, 21-30 years men two-choice
reaction time was found 44 ms of left hand and 40 ms of the
right hand [16]. A significant difference was identified in the
Soccer players’ limbs visual choice reaction time. Soccer
players simple reaction time of the different limbs were
established a significant difference between strong hand and
strong leg, strong hand and weak leg, weak hand and strong
leg, and weak hand and weak leg but no significant
differences were found between hands and legs. Basketball
players mean two-choice reaction time of weak leg was best,
strong hand was poorest, weak hand and strong leg were
similar and lied in between. There was a significant
difference between the limbs’ visual choice reaction time of
the Basketball Players. A significant difference in two-choice
reaction time observed between strong hand and weak leg,
weak hand and weak leg, and strong leg and weak leg. On
the contrary, no significant difference in two-choice reaction
time found when compared between strong hand and weak
hand, strong hand and strong leg, and weak hand and strong
leg.

7. Conclusion
A significant difference in two-choice reaction time found
between Soccer and Basketball players’ strong hand, weak
hand and strong leg and no significant difference observed in
the weak leg when compared among the limbs of the players.
Soccer players’ total (four limbs) two-choice visual reaction
time was better in compared to the Basketball players and
there was a statistically significant difference between them.
Soccer players’ limbs mean visual two-choice reaction times
of strong and weak hands were 24 ms and strong and weak
legs were 29 ms and 28 ms respectively. Soccer players’
limbs visual two-choice reaction time was significantly
different. Basketball players mean two-choice reaction time
of weak leg was best (Mean 27 ms), strong hand was poorest
(Mean 34 ms), and weak hand and strong leg were similar
(Mean 32 ms) and stood in-between. A significant difference
observed among the limbs’ visual two-choice reaction time
of the Basketball and Soccer players and found no
similarities between the games.
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