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Abstract 
Acquisition of fine motor skills is paramount for any sports. Hence, controlling multiple joint segments 
to provide sturdy and accurate shots along with the power is essential component in basketball players. 
The purpose of the study is to determine whether there is an association between the strength of biceps 
and triceps brachii muscle and Eye-Hand Coordination in college level basketball players. fifty-eight 
college level basketball players (aged between18 and 25 years old, both genders, college level basketball 
players, at least playing at inter college level for the past 3 months were recruited for this study). Muscle 
strength was measured using hand held dynamometer and eye hand coordination was tested by eye hand 
coordination test. Spearman ranked correlation was used to find the correlation between the muscle 
strength and coordination. The isometric strength of right biceps and triceps muscles was expressed in 
median an interquartile range {17.9 (15.6-21.5)} and {12.9(10.9-14)} respectively. Meanwhile, the 
isometric strength of the left biceps {18.4 (15.7-21.9)} and triceps muscles was {12.9(11.2-14)}. The 
results showed that there was a strong positive correlation between the right biceps, triceps muscle and 
left triceps muscle isometric strength (correlation coefficient is 0.945, 0.651, 0.538) and eye hand 
coordination. Whereas, A fair positive correlation been found between left biceps muscle strength 
(Correlation coefficient is 0.441) and eye hand coordination. There was a strong association found 
between biceps and triceps muscle strength and Eye-Hand Coordination among basketball players. 

 
Keywords: Eye hand coordination, arm muscle strength, basketball players, hand held dynamometer 
 

Introduction 
Basketball is one of the most popular sports played around the world (Irawan & Lesmana, 
2020a) [1]. Durability, strength, speed, flexibility, agility, explosive power, response, and 
coordination are all components of physical conditions in basketball games (Candra, 2020) [2]. 
One of the important components of the game is "Eye-Hand coordination". It is characterized 
as "The ability of the visual system to coordinate information acquired through the eyes in 
order to control, guide, and steer the hand in performing tasks". The eye serves as a visual 
organ that transmits information to the hand, which performs the task. Therefore, eye hand 
coordination is the process of coordinating and regulating movements, as well as collaborating 
them with the central nervous system (Willgoose, 1950) [3]. 
The most difficult aspect of basketball game is shooting. It requires precise movement from 
the hand, wrist, lower arm, upper arm, torso, upper leg, lower leg, and even the toes, in order 
to achieve the highest level of accuracy (Al et al., 2021) [4]. Therefore, adequate muscle 
strength plays an important role in sports as thy required to execute explosive force effortlessly 
(Candra, 2020) [2]. 

The main muscles recruited during basketball play are Biceps brachii, Abdominal muscles 
Deltoids, Finger and Forearm muscles, Hamstrings, Lower back muscles, Quadriceps, Triceps 
brachii and Calves (Al et al., 2021b) [4]. According to the previous EMG study, during lifting 
the ball to throwing phase, the activation of muscles started from left biceps followed by right 
biceps and hence, the left biceps will be having highest level of activation in this phase. (Pakosz 
P, 2011) [5]. 

While playing basketball, we can observe a player dribbling and passing the ball to his or her 
teammates in order to shoot the ball into the basketball hoop. EHC testing and expertise on 
how to rate EHC test are lacking in basketball training (Irawan & Lesmana, 2020) [1]. 

Several tests, including the alternate hand wall toss test, the HECOOR coordination test, and 
the speed test REST-HECOOR, are used to measure eye-hand coordination. However, 
Basketball players have demonstrated high reliability and validity for the EHC test. (Irawan & 
Lesmana, 2020) [1]. 
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This test is designed to determine a player's ability to manage, 

guide, and direct their hands in order to successfully catch the 

ball by coordinating the information obtained through their 

eyes. This coordination test's reliability among basketball 

players was 0.875, and its validity was 0.718 (Irawan & 

Lesmana, 2020) [1]. 

Coordination has been known to be associated with muscle 

strength. Previous study has quoted that association of 

strength and coordination in adolescents showing that some 

amount of minimal muscle strength is required to carry out a 

skilled efficiently. As physiological strains and drains reduce 

muscular strength, a change in strength will have an impact 

on the skilled performance in sport. There appears to be a 

connection between motor coordination and muscle strength. 

(Willgoose, 1950) [3]. 

During shooting phase, activation of right triceps will be 

higher while comparing to opposite side, but muscle activity 

is delayed while compared to left side. Evidence shown that 

the higher activity of the right triceps is found compared to 

left side among right side dominant basketball players. 

(Pakosz, N.D.)  

Muscle strength can be assessed using a variety of methods, 

including manual muscle testing, isokinetic dynamometry 

(IKD), and handheld dynamometer (HHD). HHD is a 

lightweight, portable, simple to use, non-invasive, effective, 

and less expensive equipment than IKD. When a clinician 

needs to assess minor changes in muscular strength, HHD 

makes it easier (Kolber & Cleland, 2005) [6]. 

According to studies, MMT scores below a ‘good' correspond 

with HHD scores throughout the early stages of treatment. 

However, as muscle strength exceeds ‘good,' dynamometry 

will provide a more accurate assessment of muscular strength 

to the clinician (Kolber & Cleland, 2005) [6]. 

There are studies showing the role of strength and the role of 

coordination in basketball players. However, significance of 

muscle strength and coordination in basketball players but no 

studies found association between them. We have 

hypothesized that if arm muscle strength is more than EHC 

in basketball players is also would be high. 

 

Materials and Methodology 

This cross-sectional study was conducted from September 

2021 to august 2022. Ethical clearance was obtained from the 

Institutional Ethical committee. After performing sample size 

calculation, a number of 58 players were determined using 

the formula N=Zα2 s2/ d2 where, Zα was set as 1.96 at 95% 

confidence level. 

Permission from Head of Physical Director of various 

colleges was sought. Once the permission was obtained, 

voluntary participation was ensured and written consent was 

obtained from the players. The players were screened based 

on following inclusion criteria: age between 18-25, both 

genders, College level basketball players, at least playing at 

college level for the past 3 months. The exclusion criteria 

were recent fracture for past 6 months, Amateur players and 

state players, any cardio respiratory complications or 

congenital heart defects, Learning disability. 

Demographic data were collected for individual player’s age, 

gender, height, handedness, BMI. Before collecting final 

data, all test procedures were demonstrated for the players. 

Players were asked to perform three trials and final data is 

obtained from the higher value respectively. 

 

 

Muscle strength 

Strength of the biceps brachii and triceps brachii was 

measured using HHD. The player was in supine with the 

elbow flexed to 90 degrees and forearm in supination. The 

pad of the HHD was kept at the volar and dorsal aspect of 

forearm proximal to radial styloid process during the testing 

of biceps and triceps muscle respectively. Then, the players 

were asked to bend the elbow by voluntarily contracting the 

biceps muscle for few seconds against the tester resistance. 

Players had been asked to perform maximal contractions. 

 

Position for EHC 

To test hand eye coordination, the player was asked to stand 

on a line which was drawn 400 cm away from the wall. Then, 

the players hurled the ball against the wall as many times as 

they could do within 60 seconds. Stop watch was used to 

calculate the timings. The player should grab the ball 

bouncing back from the wall as many times as they could 

within 60 seconds by keeping both the hands parallel to their 

chest after the ball was thrown over their heads with both 

hands. The ball was not counted if it was landed on the ground 

before being caught. The number of times the ball struck on 

the wall was used to calculate for the scoring. 

 

Results 
Table-I represents demographic data which does not follow 

normal distribution. Hence, expressed in median with 

interquartile range, geometric mean with 95% confidence 

interval (CI) and range. 

The values are presented in median and interquartile range as 

data doesn’t follow normal distribution. Table-II represents 

descriptive statistics of the variables and Table-III represents 

the test value with correlation between eye-hand coordination 

and other variables. The isometric strength of Right-side 

biceps muscle {17.9 (15.6-21.9)}, Left side biceps muscle 

{18.4 (15.7-21.9)} and Right-side triceps muscle {12.9(10.9-

14)}, Left side triceps muscle {12.9(11.2-14)} were 

respectively. The results showed strong positive correlation 

(p =0.001) between right biceps muscle (correlation 

coefficient is 0.945) Right triceps muscle (correlation 

coefficient is 0.651) and left triceps muscle (correlation 

coefficient is 0.538) showed good positive correlation (p = 

0.001) with coordination. A fair positive correlation been 

found between left biceps muscle (correlation coefficient is 

0.441) and coordination (p = 0.001). 

 
Table 1: Demographic dimensions of the sample recruited (n=58) 
 

Demographic 

Dimensions 

Median 

(IQR) 

Geometric Mean 

(95% CI) 
Range 

Age (Years) 
20 

(19, 22) 

20.4 

(19.9 to 20.9) 
18 to 25 

Height (cm) 
178.5 

(173, 185) 

178.4 

(176.3 to 180.5) 

158 to 

190 

Weight (kg) 
69.7 

(75, 65) 

70.4 

(68.2 to 72.5) 
52 to 88 

BMI 
21.8 

(20.6, 23.6) 

22.1 

(21.5 to 22,7) 

18.1 to 

31.2 

Note: Shows the Demographic dimensions of the sample recruited 

age, height, weight, BMI, (n=58). Demographic data does not follow 

normal distribution. Hence, expressed in median with interquartile 

range, geometric mean with 95% confidence interval (CI) and range. 
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Table 2: Demographic dimensions of muscle strength between 

right and left 
 

Demographic 

Dimensions 
Right (N=58) Left (N=58) P-Value* 

Biceps 
17.9 

(15.6 to 21.5) 

18.4 

(15.7 to 21.9) 
0.312 

Triceps 
12.9 

(10.9 to 14) 

12.9 

(11.2 to 14) 
0.574 

Note: Shows the demographic dimensions of Muscle strength 

between right side (n=58) and left side (n=58) biceps and triceps of 

the sample assessed. Muscle does not follow normal distribution. 

Hence, expressed in Median with interquartile range. Wilcoxon 

signed rank test was used for demographic dimensions. 

 
Table 3: Test value with correlation between eye-hand 

coordination and other variables 
 

Muscle Strength 
Coordination test 

Spearman’s rho (ρ)/(RS) 
P-Values 

Right biceps 0.945 0.001 

Left biceps 0.441 0.001 

Right triceps 0.651 <0.001 

Left triceps 0.538 <0.001 

Note: Shows the correlation of muscle strength with eye-hand 
coordination among the sample recruited. Muscle strength, eye and 
hand coordination does not follow normal distribution. Hence, 
Spearman rank correlation was used and interpreted as little or no 
relationship (rs < 0.25), low to fair (0.25 ≤ rs < 0.5), moderate to 
good (rs = 0.50–0.75), or strong (rs > 0.75) 

 
Discussion 
Strength and coordination are needed to boost basketball 
player’s athletic performance. Individualized training for 
basketball players is essential because of the high demand of 
the sport with regards to strength, endurance and eye hand 
coordination. According to a study by Han Yun Chiang et al. 
the basketball shooting involves a multi-segment movement 
that may be split up into two parts: the lower limbs are in 
charge of determining shooting distance, while the upper 
limbs are in responsible of fine-tuning the movement to 
enhance the accuracy (Chiang & Liu, 2006) [7]. 
Moreover, basketball requires fast adaptations to change of 
position and involves quick and appropriate selection and 
execution through efferent pathways, from centers to 
effectors. 
The capacity to perform motions with varying degrees of 
difficulty, speed, accuracy, and efficiency in accordance with 
the specific training objectives, constitutes a person's level of 
coordination (Matthys et al., 2013) [8]. 
The ability to shoot in basketball has a substantial association 
with hand-eye coordination. This is evident from the 
contribution of shooting and coordination amount, which was 
40.96%. Additionally, it can be said that an athlete will have 
good accuracy in their ball-throwing if they regularly train 
and have good eye-hand synchronization. The execution 
speed, endurance, and coordination of all motor skills are 
influenced by muscular strength (Kholid et al., 2021) [9]. 
Shooting is a huge task combining all associated physical 
elements that support one another, it is essential for arm 
muscle strength, leg muscle explosive power, as well as the 
coordination of hand movements (Hadi et al., 2020) [10].  
A sequence of fine motor abilities, that are dependable, 
efficient, and well-coordinated, are the outcome of the 
adjustment of the fundamental neurological processes of 
excitation and inhibition. Repetitive practice of one skill or 
technical element would enhance such a rapid force 
development in tandem. In actuality, these mechanisms are 
adjusted to provide an effective "agonistic-antagonistic" co-

activation (Baştiurea et al., 2014 [11]; Cholewicki et al., 1997) 
[12]. 
Skill/coordination refers to the interaction of the central 
nervous system and the muscle system throughout a 
movement activity. One should be able to move in a way that 
allows the muscles to become familiar to the movement 
through regular repetition and training when performing 
offensive basketball abilities. 
Every motion requires a certain set of muscles, which must 
be strengthened through exercise to create muscle memory. 
(Granacher et al., 2016) [13]. 
In this study we found that correlation between both the sides 
biceps and triceps strength and eye hand coordination. Zachry 
stated that triceps and biceps work in opposition to one 
another during the shooting motion; therefore, biceps activity 
should be minimal to maximize the effectiveness and 
efficiency of triceps activity (Zachry et al., 2005) [14]. This 
was accomplished more so with an exterior emphasis, which 
suggests that agonist and antagonist muscle groups were 
better coordinated, at least in part, to enhance movement 
efficiency. (Vance et al., 2004b). 

So, it is evident that, in our study, the increased strength of 
both the sides of biceps (p = 0.001) and triceps muscles 
strength (p < 0.001), shown strong association with excellent 
eye hand coordination. 
Our study results prove that greater involvement of biceps 
and triceps muscle in shooting ability of basketball players is 
associated with improved eye-hand coordination which was 
also quoted by (Vance et al., 2004) [15]. Future studies are 
recommended for strengthening to include eye hand training 
regimen in order to improve efficacy of game play. 
 

Conclusion 

It has been proven that the isometric strength of the arm 

muscles has significantly correlated with eye-hand 

coordination. 
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