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INTRODUCTION 

 
Reaction time is crucial in court games where an athlete’s movements are influenced by signals, opponents’ actions, or the 

ball's motion (Jyothi et al., 2016). Different court games necessitate total engagement of rapid movements and physical, technical, 

mental, and tactical abilities (Miftari et al., 2018). Due to the general length of these games, team players must possess all core 

motoric abilities, including strength, speed, durability, mobility, dexterity, and coordination (Akyüz et al., 2016). Players are 

exposed to both high and low levels of external load during games. On the other hand, the court game’s external load is separated 

into acyclic and cyclic movements. Acyclic actions (e.g., passing the ball, various types of shots, hops, body contacts, and falls) 

ABSTRACT: This research examined the audio-visual simple reaction times in the hands and legs of basketball, 
handball, and volleyball players. A total of thirty-six (N=36) male athletes randomly participated in this study, among 
them (n=12) basketball players, (n=12) handball players, and (n=12) volleyball players. The players’ average ages were 
22.33±1.15; 22.00±1.41; 21.75±1.22, and they competed at the university level in their respective sports. The timer for 
Audio-Visual Reaction was used to measure the auditory and visual simple reaction times of the hands and legs in 
milliseconds. The mean, standard deviation, independent t-test, and one-way ANOVA were used, and the level of 
significance was set at p<0.05. The F-value of auditory reaction time was 0.21 (> 0.05) in basketball, handball, and 
volleyball players' strong hand, 0.05 (> 0.05) in weak hand, 1.02 (> 0.05) in strong leg, and 2.23 (> 0.05) in weak leg. 
Whereas, the strong hand had a visual reaction time of 1.37 (> 0.05), the weak hand had a reaction time of 0.51 (> 0.05), 
the strong leg had a reaction time of 2.31 (> 0.05), and the weak leg had a reaction time of 0.65 (> 0.05). According to 
the statistical examination, no significant difference was obtained in auditory and visual reaction times among 
basketball, handball, and volleyball players with their strong and weak hands and strong and weak legs. Since there was 
no significant difference in the ANOVA analysis, the reaction times of the limbs (auditory and visual) were compared 
between each of the two games. The weak leg auditory reaction time was significantly different between basketball and 
handball players in an independent t-test (t (22) = 2.17, sig. = 0.041 at p 0.05). This study concluded that the auditory 
and visual simple reaction ability of hands and legs was closer for the three different court games, and a difference was 
obtained between basketball and handball players concerning weak leg auditory reaction time. 
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occur alongside the player’s cyclic motions in these situations (running, walking, jogging, traveling, and moving side or 

backward) (Šibilaet al., 2004). However, reaction time and hand-eye coordination are considered essential for success in 

numerous sports, including court games, team sports, racket sports, combat sports, and individual sports (Menevşe, 2011; Örset 

al., 2019). Combat sports are excellent examples of activities in which response time is critical in determining victory (Lenik et 

al., 2017; Mori et al., 2002). It might be noted that both combat sports and court games require a small area to play, and success is 

dependent on quick reaction time. Somewhere athletes must reply to various stimuli in various situations; response time is one of 

the factors in a great result, and athletes with similar physical and technical skills with shorter reaction times are more effective 

(Temur & Baytar, 2019). The majority of the action in the games is done through the use of auditory and visual information. 

Athletes employ audio and visual information to communicate with their teammates during various sporting situations, and 

reaction time is a critical assessment tool in this environment (Rahman & Islam, 2021). 

 

Simple reaction time (SRT) refers to a quick response to a particular stimulus (Chandra et al., 2010; Badau et al., 2018). For 

example, the amount of time required to respond to audio and visual stimuli is known as auditory and visual reaction time 

(Ghuntla et al., 2014). The speed and performance of an activity can be increased by having a faster reaction time to a stimulus. It 

is feasible to achieve faster reaction times by repeatedly delivering auditory stimuli with adequate rest periods in between (Shelton 

& Kumar, 2010). Depending on the action, a stimulus in sports could be optical, aural, or tactile. The athlete’s brain swiftly 

interprets the message and reacts by delivering the information to the proper muscles via the nervous system, causing a 

contraction once the message is recognised by the sense organs (‘Reaction Time in Sports’, 2019). However, depending on the 

game situation, two forms of reaction time are utilised in sports: simple and complex reaction time. 

 

Consequently, the time required to reply to single stimuli is referred to as simple reaction time (BlazePod, n.d.). Previous 

research discovered that simple reaction time was linked to physical fitness in a substantial way (Reigal et al., 2019). Therefore, 

the audio-visual simple reaction time in the hands and legs of basketball, handball, and volleyball players in Bangladesh was 

investigated in the current study. 

 

Although there are studies comparing auditory and visual reaction time in a few court games, no studies have been found 

comparing auditory and visual simple reaction time in basketball, handball, or volleyball. However, playing with the ball and 

using hands and legs are crucial in these three games. As a result, this study aimed to evaluate the hands and legs of basketball, 

handball, and volleyball players’ auditory and visual simple reaction times.  

 

 

MATERIALS AND METHODS 
 

Thirty-six (N = 36) male athletes (12 basketball players, 12 handball players, 12 volleyball players) voluntarily participated 

in this study. The subjects were between the ages of 17 and 24 years and competed in their respective sports at the inter-university 

level. All subjects were regular undergraduate students and were selected from Bangladesh’s Jashore areas. Audio Visual 

Reaction Timer manufactured by Medisystems, Jagadhri, Haryana 135003, India, was used to assess auditory and visual simple 

reaction time (Audio Visual Reaction Timer – Medi Systems India, n.d.).  

 

The apparatus has two sides: an experimenter side and a subject side. A sheet separates two sides. Light and sound are the 

two modalities of operation. Light signals were used to capture visual data, while sound signals were used to collect auditory data. 

The switches on the experimenter’s side are set to glow with light, and the subject is instructed to turn them off as quickly as 

possible. During audio-visual data on the hands and legs, the subjects were comfortable sitting. When data were collected by 

hand, a timer device was placed on the table, and the participant was instructed to keep the switch off at the preferred figure. In 

the case of leg data collection, the timer device was placed on the ground and the participant was instructed to keep it off with his 

thumb. The subjects’ reaction time is recorded on the timer. Milliseconds (ms) are used to measure time intervals on this timer. 

The final data was gathered from five trials. Everyone in the study was a right-handed player. Each subject was asked which hand 

he preferred for tasks like eating, combing his hair, brushing his teeth, and writing. The participants were also asked which foot 

they preferred to kick a ball with (Misra et al., 1985). This study's preferred hand and leg are referred to as strong hand and leg. 

 

Descriptive statistics, mean, standard deviation (SD), standard error (SE), one-way analysis of variance (ANOVA), and 

independent t-test were computed by means of SPSS software version 26 for Windows; IBM, Chicago, IL, USA. The significance 

level was set at p<0.05. 

 

 

RESULTS 

 

Table 1 shows that the auditory simple reaction time of basketball, handball, and volleyball players mean and SD of the 

strong hand was 156.00±24.42 ms, 152.42±26.97 ms, 158.58±18.00 ms, and the weak hand was 177.08±39.24 ms, 176.50±19.09 

ms, and 173.25±38.58 ms respectively. Whereas the strong leg was 181.42±24.08 ms, 179.33±26.22 ms, 195.08±36.38 ms, and 

the weak leg was 224.75±34.33 ms, 191.33±40.82 ms, and 201.42±43.65 ms respectively. 
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Table 1: Descriptive statistics of basketball, handball, and volleyball players on auditory simple reaction time 

Parameters Players (n=12) Mean (ms) Std. Deviation(ms) Std. Error 

Strong Hand 

Basketball 156.00 24.42 7.05 

Handball 152.42 26.97 7.79 

Volleyball 158.58 18.00 5.20 

 

Weak Hand 

Basketball 177.08 39.24 11.33 

Handball 176.50 19.09 5.51 

Volleyball 173.25 38.58 11.14 

 

Strong Leg 

Basketball 181.42 24.08 6.95 

Handball 179.33 26.22 7.57 

Volleyball 195.08 36.38 10.50 

 

Weak Leg 

Basketball 224.75 34.33 9.91 

Handball 191.33 40.82 11.78 

Volleyball 201.42 43.65 12.60 

 

Table 2 shows that the visual simple reaction time of basketball, handball, and volleyball players mean and SD of the strong 

hand was 177.58±13.37 ms, 167.75±25.10 ms, 182.92±27.27 ms, and weak hand was 188.50±28.66 ms, 177.83±26.88 ms, and 

188.50±33.79 ms respectively. Whereas the strong leg was 243.75±74.53 ms, 198.75±32.62 ms, 209.92±44.19 ms, and the weak 

leg was 230.08±46.64 ms, 210.58±36.93 ms, and 224.58±45.76 ms respectively. 

 

 

Table 2: Descriptive statistics of basketball, handball, and volleyball players on visual simple reaction time  

Parameters Players (n=12) Mean (ms) Std. Deviation(ms) Std. Error 

 

Strong Hand 

Basketball 177.58 13.37 3.86 

Handball 167.75 25.10 7.25 

Volleyball 182.92 27.27 7.87 

 

Weak Hand 

Basketball 188.50 28.66 8.27 

Handball 177.83 26.88 7.76 

Volleyball 188.50 33.79 9.76 

 

Strong Leg 

Basketball 243.75 74.53 21.52 

Handball 198.75 32.62 9.42 

Volleyball 209.92 44.19 12.76 

 

Weak Leg 

Basketball 230.08 46.64 13.46 

Handball 210.58 36.93 10.66 

Volleyball 224.58 45.76 13.21 

 

 

Table 3 shows the auditory simple reaction time of basketball, handball, and volleyball players' strong hand, weak hand, strong 

leg, and weak leg. The strong hand was p = 0.812 (F = 0.21), weak hand p = 0.956 (F = 0.05), strong leg p = 0.373 (F = 1.02),  and 

weak leg p = 0.124 (F = 2.23). There were no significant differences in the auditory simple reaction time of hands and legs 

between the three team sports players (p > 0.05). 

 

 

Table 3: One-way ANOVA of basketball, handball, and volleyball players on auditory simple reaction time 

Parameters Variation Sum of Squares df Mean Square F-ratio p-value 

 

Strong Hand 

Between Groups 230.17 2 115.08 
0.21 0.812 

Within Groups 18129.83 33 549.39 

Weak Hand 
Between Groups 102.39 2 51.19 

0.05 0.956 
Within Groups 37312.17 33 1130.67 

Strong Leg 
Between Groups 1756.72 2 878.36 

1.02 0.373 
Within Groups 28502.50 33 863.71 

Weak Leg 
Between Groups 7051.17 2 3525.58 

2.23  0.124  
Within Groups 52257.83 33 1583.57 

Significant at the 0.05 level; F 0.05 (2, 33) = 3.285 

 

Table 4 shows the simple visual reaction time of basketball, handball, and volleyball players' strong hand, weak hand, strong leg, 

and weak leg. The strong hand was p = 0.268 (F = 1.37), weak hand p = 0.606 (F = 0.51), strong leg p = 0.116 (F = 2.31), and 

weak leg p = 0.531 (F = 0.65). No significant differences were found between the three different team players in the visual simple 

reaction time of hands and legs (p>0.05). 
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Table 4: One-way ANOVA of basketball, handball, and volleyball players on visual simple reaction time 

Parameters Variation Sum of Squares df Mean Square F-ratio p-value 

 

Strong Hand 

Between Groups 1420.67 2 710.33 
1.37 0.268  

Within Groups 17078.08 33 517.52 

Weak Hand 
Between Groups 910.22 2 455.11 

0.51  0.606  
Within Groups 29545.67 33 895.32 

Strong Leg 
Between Groups 13177.56 2 6588.78 

2.31 0.116  
Within Groups 94295.42 33 2857.44 

Weak Leg 
Between Groups 2426.00 2 1213.00 

0.65 0.531  
Within Groups 61964.75 33 1877.72 

Significant at the 0.05 level; F 0.05 (2, 33) = 3.285 

 

Table 5 of the independent t-test on auditory simple reaction time between basketball & handball, basketball & volleyball, and 

handball & volleyball players shows that the strong hand of basketball & handball players t(22) = 0.34, sig. = 0.737; basketball & 

volleyball players t(22) = 0.29, sig. = 0.774; handball & volleyball players t(22) = 0.66, sig. = 0.516; and the weak hand of basketball 

& handball players t(22) = 0.05, sig. = 0.961; basketball & volleyball players t(22) = 0.24, sig. = 0.813; handball & volleyball players 

t(22) = 0.26, sig. = 0.797. Whereas the strong leg of basketball & handball players t(22)= 0.20, sig. = 0.843; basketball & volleyball 

players t(22)= 1.09, sig. = 0.288; handball & volleyball players t(22)= 1.22, sig. = 0.235;  and the weak leg of basketball & handball 

players t(22)= 2.17, sig. = 0.041; basketball & volleyball players t(22)= 1.46, sig. = 0.158; handball & volleyball players t(22)= 0.58, 

sig. = 0.568. The results show that the mean difference in auditory simple reaction time between basketball and handball players is 

significant at the 0.05 level in relation to weak leg auditory reaction time. 

 

 

Table 5: Independent t-test of limbs between basketball, handball, and volleyball players on auditory simple reaction time 
Limbs Basketball Handball Volleyball t df Sig. (2-tailed) 

Strong Hand 156.00 152.42  0.34 22 0.737 

156.00  158.58 0.29 22 0.774 

 152.42 158.58 0.66 22 0.516 

Weak Hand 177.08 176.50  0.05 22 0.961 

177.08  173.25 0.24 22 0.813 

 176.50 173.25 0.26 22 0.797 

Strong Leg 181.42 179.33  0.20 22 0.843 

181.42  195.08 1.09 22 0.288 

 179.33 195.08 1.22 22 0.235 

Weak Leg 224.75 191.33  2.17 22 0.041 

224.75  201.42 1.46 22 0.158 

 191.33 201.42 0.58 22 0.568 

Significance level at 22 df at 0.05 level = 2.074 

 

Table6 of the independent t-test on visual simple reaction time between basketball & handball, basketball & volleyball, and 

handball & volleyball players shows that the strong hand of basketball & handball players t(22) = 1.20, sig. = 0.243; basketball & 

volleyball players t(22) = 0.61, sig. = 0.548; and handball & volleyball players t(22) = 1.42, sig. = 0.170; and the weak hand of 

basketball & handball players t(22) = 0.94, sig. = 0.357; basketball & volleyball players t(22) = 0.00, sig. = 1; handball & volleyball 

players t(22) = 0.86, sig. = 0.399. Whereas the strong leg of basketball & handball players t(22) = 1.92, sig. = 0.679; basketball & 

volleyball players t(22) = 135, sig. = 0.191; handball & volleyball players t(22) = 0.70, sig. = 0.491;  and the weak leg of basketball 

& handball players t(22) = 1.44, sig. = 0.266; basketball & volleyball players t(22) = 0.29, sig. = 0.774; handball & volleyball players 

t(22) = 0.82, sig. = 0.421. According to the statistical study, no significant difference was obtained in the visual simple reaction time 

between basketball & handball, basketball & volleyball, and handball & volleyball players with their strong hand, weak hand and 

strong leg, weak leg. 

 

Table 6: Independent t-test of limbs between basketball, handball, and volleyball players on visual simple reaction time 
Limbs Basketball Handball Volleyball t df Sig. (2-tailed) 

Strong Hand 177.58 167.75  1.20 22 0.243 

177.58  182.92 0.61 22 0.548 

 167.75 182.92 1.42 22 0.170 

Weak Hand 188.50 177.83  0.94 22 0.357 

188.50  188.50 0.00 22 1 

 177.83 188.50 0.86 22 0.399 

Strong Leg 243.75 198.75  1.92 22 0.679 

243.75  209.92 1.35 22 0.191 

 198.75 209.92 0.70 22 0.491 

Weak Leg 230.08 210.58  1.14 22 0.266 

230.08  224.58 0.29 22 0.774 

 210.58 224.58 0.82 22 0.421 

Significance level at 22 df at 0.05 level = 2.074 
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DISCUSSION 

 

This is the first study in Bangladesh to explore differences in simple reaction time among three different court games: 

basketball, handball, and volleyball. We analyse both limbs to evaluate the hands and legs of basketball, handball, and volleyball 

players’ auditory and visual simple reaction times since these three games require both hands and legs to perform better. As 

shown in tables 3 and 4, there are no significant differences in auditory and visual simple reaction time between the strong hand, 

weak hand, strong leg, and weak leg of basketball, handball, and volleyball players. Table 5 shows that the auditory simple 

reaction time of the weak leg was significant between basketball and handball players. Also, Table 6 shows that no significant 

difference was obtained in the visual simple reaction time between basketball and handball, basketball and volleyball, and 

handball and volleyball players with their strong hand, weak hand, strong leg, and weak leg. A previous study compared players 

from similar sports to the limbs of badminton, tennis, and table tennis and discovered that there is no significant difference in 

simple audio-visual response time among competitors in this branch (Kaplan et al., 2019). However, another study discovered that 

soccer goalkeepers, cricket wicketkeepers, and kho-kho players all have different hand reaction times (Gayen et al., 2014). An 

earlier study demonstrated a substantial decrease in auditory and visual reaction time in basketball players compared to healthy 

controls (Gawre et al., 2020), implying that athletes have faster reaction times than non-athletes. Therefore, the current researchers 

wanted to determine if there are any differences in simple reaction time between the limbs of court game players. According to 

Shejwal and Kumar, soccer-playing collegiate players have a faster reaction time than volleyball-playing collegiate athletes, 

demonstrating that the field game has a shorter reaction time than the court game (Shejwal & Kumar, 2020). Table tennis, on the 

other hand, is a small-space activity that helps with eye-hand coordination, attention, and awareness. Also, table tennis 

significantly impacts reaction time reduction (Bhabhor et al., 2013). Another study found that regular sports activity reduces 

response time, which is a good predictor of the rate at which the central nervous system processes sensory data. Similarly, playing 

badminton has an effect on reducing reaction time (Dube et al., 2015; Yüksel & Tunç, 2018; Hülsdünker et al., 2021). However, 

the auditory reaction time is faster than the visual reaction time because the auditory stimulus reaches the cortex faster than the 

visual signal. In sports, reaction time is a good predictor of quickness. Athletes with faster reaction times have a better chance of 

succeeding (Ghuntla et al., 2014). Given a result, current researchers were keen to learn which court game has the shortest 

reaction time, as all three games require eye-hand coordination and are nearly identical. Finally, all court games have similar 

response times, except for the auditory simple reaction time of the weak leg, which differed significantly between basketball and 

handball players, according to the findings of this study. 

 

CONCLUSION 
 

This study concluded that the auditory and visual simple reaction times by the hands and legs are closer in the basketball, 

handball, and volleyball branches. However, the difference between basketball and handball players was significant concerning 

weak leg auditory simple reaction time. The weak leg auditory simple reaction time of handball players in Bangladesh was better 

than the auditory simple reaction time of basketball players.  
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