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Abstract 

Physical education and many other sciences have been combined to create 

the sports industry, which has significantly benefited from the development 

of numerous scientific fields. The jump shot and one-handed shooting (the 

hook), which both require accuracy and technical improvement, were 

studied in this study. The purpose of the current study is to determine the 

values of a few kinematic variables for the performance of the basketball 

hook shot technique. The descriptive methodology used in a survey is what 

the current study relies on because it best serves the goals of the 

investigation. The findings of this study indicate that the sample possesses 

stability in the performance of the skill of jumping shooting because there 

was no statistically significant difference between the angle of inclination 

of the torso at the moment of shooting and the angle of attachment of the 

arm at that exact moment. 

Keywords: Kinematic analysis, one-handed shooting, basketball 

Introduction  

This progress is due to fusing physical education with many other sciences such as physiology, 

biomechanics, psychology, kinesthetic learning, and sports training. The development of 

numerous scientific fields has significantly influenced the development of the sports field. All 

of this has a profound effect on how people live. Athletic performance results depend on using 

the most up-to-date technology tools, implementing lot and laboratory research findings, and 

adopting and selecting appropriate training methods in various sports activities and 

competitions (Gill, Williams & Reifsteck,2017). One of the cutting-edge sciences in physical 

education is biomechanics, which focuses on the dynamic responsibility of a particular type of 

movement based on biome-based ones or foundations and makes the best possible use of the 

reciprocal effect of internal and external forces. Researchers considered quantitative and 

qualitative analysis of this skill to understand and discover the variables that affect 

performance, to provide helpful information and present it to the basketball coaches of our 

sports teams. The ability to jump and shoot with one hand (the hook) is one of the fundamental 
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skills in playing basketball and one of the pillars on which all sports teams determine the game 

(Kelly, 2019). 

Problem Statement  

One of the most crucial components of developing sports, especially basketball, is mastering 

motor abilities. The athlete's performance is highly influenced by the individual's mastery of 

the skills that allow him to operate in a way lost to the mechanism. The—thoughtful planning 

and effort, making it a process that uses the athlete's potential with the least amount of exercise 

load based on mechanical performance. This study's observations show that accuracy and 

technical improvement are needed for the jump and neoneanded shooting (hook). According 

to Gould, Voelker, Damarjian, and Greenleaf (2014), identifying the critical biocriticaletic 

characteristics that have a negative or positive impact on how well a shooter performs has a 

significant impact on avoiding deficiencies and enhancing performance. 

Aim of the study   

1. To determine the values of some kinematic variables for the performance of the basketball 

hook shot technique. 

Hypotheses of the paper  

1. There are no variations in the values of some kinematic variables when the basketball hook 

shot is executed with one hand. 

Paper Areas: 

• Human field: Basketball players for the Iraqi squad at Al-Kut University College for the 

coming academic year 2021–2022. 

• Spatial area: Basketball court at Al-Kut University College. 

• Time range: from December 17th, 2021, until February 18th, 2022. 

Literature review  

The role of motor learning and learning in performance 

Finding these terms will aid in understanding the meaning of that area and its literature. Each 

branch of the pure and educational sciences has its terms and techniques for gathering, 

interpreting, and measuring information. We can infer from this statement that an internal 

process occurs, the outcome of which is a change in motor behaviour. Learning is a pure change 

in the nerves brought on by accumulated experience. The majority of definitions converge on 

the idea that motor learning is an ongoing modification of motor behaviour brought about by 

practice and feedback. Change can only be assessed indirectly through motor behavior rather 

than directly. It should be remembered that learning occurs as a result of practice or training, 

not of maturity or motivation. The individual's growth and maturity cause various changes in 

motor behaviour that seem natural; as a result, these changes cannot be made within a circle of 

kinesthetic learning. Motor performance is the outward manifestation of motor learning. Motor 
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performance is the visible outcome of that change if motor learning is an internal or intangible 

process. Because performance is a temporary formula or process, whereas motor performance 

is a quick form or function, it should be recognised that motor performance cannot always be 

depended upon to gauge learning. The process of learning never stops. Many times, factors like 

motivation, excitement, and exhaustion have an impact on performance. Therefore, it is 

essential to provide the right conditions and manage the variables when measuring learning by 

mince so that performance accurately reflects the learning process (Tokuhama-Espinosa, 

2010).  

Motor learning stages 

gaining knowledge about the initial and raw compatibility: 

a) It is the initial execution of sports movements, during which the person learns the 

fundamental movement of the activity in a raw form. After the movement has been 

executed, the movement's raw coordination occurs. 

b) When the learner executes the first movement, its meaning is the first form of exercise, 

but the raw consistency is different. 

c) The overuse of force and occasionally incorrect application of power are the apparent 

characteristics of the motor performance of raw coordination, which indicates the 

presence of mistakes in the energy used in movement (Nicklas, 1988). 

Specific Compatibility: 

From a physiological perspective, compatibility refers to the ability of inhibitions or the 

nervous system's capacity to control muscular activity. Real compatibility refers to the external 

and functional look of the body.   

Due to the lack of a distinction between each level, the movement cannot be broken down into 

stages. Instead, the action develops according to the plan laid out, and precise conformity 

involves planning the internal forces' work to operate in harmony with the exterior troops and 

prevent excessive movements. As a result, consistency in organisation and compatibility, 

organisation requirement for motion, i.e., the force applied during performance ance, arise ( 

Gould et .al, 2014). 

The capacity to keep its mechanism stable:  

According to Gentile (1988), skill stability refers to the ability to execute under various 

circumstances and with varying demands. And the peace of movement refers to the muscular 

sensation of skill, which is the stage of complete comprehension of the requirements of the 

action. This refers to the usage of the movement sections to attain the objective, the varied 

expression, and the capability of motor performance. The third stage of learning involves 

moving from the level of exact compatibility to the location at which the learners do the 

movement successfully under all conditions, including under demanding conditions that are 

unfamiliar to them—the movement's goal and meeting all the prerequisites for achieving high 

athletic accomplishment. 
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Technical foundations for a leaping shot: 

The shooting is typically seen as the ultimate phase of the team attack. All motor skills that 

promote collaboration among team members are a form of practice for the actual shooting 

process at the basket. The final phase of the team's attack is typically considered to be archery, 

and all the motor skills used to coordinate with one team's members are only preparing for the 

act of shooting at the basket. Numerous academics have classified shooting into different 

categories, some based on steadiness and others on movement (Yaseen & Hussein 2022). 

Wissam Falah Attia: The impact of feedback on assessing a few biomechanical factors for jump 

shooting in basketball measured using three points, University of Al-Qadisiyah College of 

Physical Education Journal of Physical Education Research and Studies, No. 20, p. 6. 

According to Khalaf (2018), this manoeuvre thrives against the defense since it is executed 

when the attacking player receives the ball and assumes an excellent situation with their body 

facing the goal. This player shoots with three points regardless of whether he is close to the 

goal or far away from it because doing so increases the likelihood the scoring more points. 

Basketball, the sport with the most excellent most incredible, has this type of shot as one of its 

crucial shots, particularly from medium and long ranges. A player shoots correctly when they 

use all the joints in their shooting hand before finishing with their wrist and fingers.  

Three categories comprise the leaping shooting's technical foundations: 

Stages Sectional preparation (step of practice): 

Many different viewpoints have been expressed regarding this phase. Some have classified it 

into many categories and counted it as a preparation and beginning-of-movement pause, 

including: 

They are putting the other feet on the ground while standing with the feet parallel to each other. 

They are separated from one another in both situations by the breadth of the chest. 

According to Yaseen and Hussein (2022), there are three different standby stances: the parallel 

stance, in which the player's feet are placed parallel to the ground; the boxer stance, in which 

one foot is presented; and the fencer stance, which resembles the boxer stance but with the back 

foot turned slightly to the side. Various poses when the player's feet are open to a width roughly 

equal to their chest to achieve the proper balance needed to control the ball. As the first 

fundamental skill taught to beginners in basketball, placing the hand in the preparatory phase 

must be followed by returning it to holding the ball. 

Relax your hands and get close to the body. Since the elbow plays a crucial role in the 

mechanics of shooting, it needs to be in the correct posture and pointed in the direction of the 

target. The shooter's ability to fire successfully will depend on any obstructions to this position. 

The main section: 

The ball is released at a different angle by a variety of factors, including the length of the player, 

the height of the starting point of the ball, the speed of the ball launch, the player's physical 
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ability, the player's distance from the basket, the type of shot selected. The second section is 

where the motor transfer process from the feet to the arms takes place (Kim,2014). 

Final Section: 

If the follow-up of the ball after the shot is done by extending all the joints of the shooting hand 

until the ball comes out of the fingers following the extension of her wrist, then this represents 

the follow-up of the ball after the shot and landing. According to Khaled Negm, quoting Farley, 

as the arm achieves its most excellent extension, the wrist must be stretched forward while the 

ball leaves the tips of the fingers. The hand must also rotate forward at this time, and the ball 

must be released in the proper arc and back rotation ( Deng, Liu, Mao, Lan, Liu, & Li, 2017). 

One of the most crucial steps that the player and the ball go through during the shooting process, 

from stability, which serves as the foundation for the jump shooting process, is described in 

this explanation. After receiving the ball and reaching the last movement stage (as in the 

previous section), the player links the jump with the throw. In this instance, one requirement 

for the jump is that it be high and that the ball be traveling towards the goal to control the basket 

and prevent making a mistake against the defender. The player escapes the horizontal 

movement by jumping vertically to the top (Article 44 of the Law). Walker (2006), the high 

height that a player can reach in jumping depends mainly on raising the center of gravity of the 

body through the vertical velocity of the player’s body at the moment of pushing, which is the 

final station of the speed in the air. That is, the jump shot must be performed in a way that helps 

bring the ball up and in front of the body. 

Field techniques and research methodology 

Research Methodology 

Since the descriptive approach in a survey method is the most appropriate way to achieve the 

goals of the research, we assume that the nature of the problem to be examined, the research 

method employed from this point of view, and the researchers utilized this approach. 

Research sample 

Variation 

coefficient 

standard 

deviation 

Arithmetic 

mean 

measuring 

unit 

Variables p 

0.73 %  1,33 180,6 centimeter height 1 

8.74%  6,26 71,6 Kg weight 2 

1.04%  0,83 79, 8 centimeter arm length 3 

 

The research sample comprised (41.66 percent) of the initial population and was purposefully 

chosen by the researchers because it represented (5) players out of (12) players and they 

represent the team of the Faculty of Physical Education and Sports Sciences, Kut University 

College for the academic year 2021. The researchers used the coefficient of variation for each 
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of the aforementioned variables less than (30%), which indicates homogeneity the sample is as 

shown in Table, in order to be certain of the homogeneity of the research sample members in 

the variables of height, weight, and some parts of the body (1). 

 Means of gathering information  

1- Arabic sources 

2- Survey instruments 

3- Observation and analysis 

4- Videography 

5- Utilized computer programs and applications 

6- Team supporting work 

Devices and tools used 

1- A national video camera with a frame rate of 20 

2- Type of calculator 

3- Scale diagram 

4- Measuring tape 

5- Medical scale 

6-Basketball 

experience with exploration 

On Sunday, 2/1/2022, at precisely nine in the morning on the basketball court in the College 

of Physical Education and Sports Sciences, Kut University College, the researchers conducted 

a pilot experiment using a camera with the purpose of identifying the work obstacles that face 

the benefits of field experiment procedures. The aim was to: 

1- Verify the reliability of the tools and equipment used. 

2- Recognizing the camera's height above the ground. 

3 - Being aware of the camera's distance from the focal point of the shot. 

techniques for field experiments 

The ability to be evaluated 

Basketball players' most fundamental ability is the one-handed shot, or the "hook," which is 

calculated using two points from the center of the free-throw circle. 
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Videography 

The research sample was photographed on the basketball court in the College of Physical 

Education and Sports Sciences, Kut University College, on Tuesday, 3/1/2022, at precisely 

nine o'clock as a preliminary choice using a machine in order to clarify and characterize the 

kinematic variables to perform the skill of shooting with one hand (hook) calculated with two 

points. The player performing the skill was on the right side of the camera, with the lens set at 

a height of (1.5) meters above the playing field and at a vertical angle dependent on the player's 

transverse body axis. A shooting god was placed at a distance of (9) meters from the center of 

the free throw. For the research sample, the full skill performance can be captured on camera. 

The researchers then re-shot the identical players seven days later, as seen in Figure (1). 

 

Figure (1) shows the location of the camera 

Biomechanical analysis 

It was necessary to use a calculator with a high speed and accuracy specification in order to 

arrive at the results of the analysis of the biomechanical variables in an objective and accurate 

form and to convert films from images and movements to numerical values of the variables by 

following the steps of the analysis by the calculator. In order to accomplish the purpose of the 

research, the videos were recorded using a calculator, followed by biomechanical analysis 

using a program (KINOVEA) that specializes in the analysis of sports movements. 

Paper variables 

To examine the effectiveness of the jumping with one hand and shooting talent, few crucial 

criteria were chosen (hook). 

The biomechanical variables are given in Table (2) 

Variables p 

Flexion angle of the knee joint 1 

Angle of the knee at the time of shooting 2 

As the gun was fired, the trunk's inclination angle 3 

Angle of the shooting arm's elbow joint 4 
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Kinematic variables 

Flexion angle of the knee joint -1  

From the point of the ankle joint through the point of the knee joint to the point of the hip joint 

at its greatest flexion, at the angle formed by the leg line and the thigh line. 

Knee angle at the moment of shooting -2  

It is the angle between the leg line and the thigh line at the time of shooting, measured from 

the ankle joint through the knee joint and to the area of the hip joint. 

As the gun was fired, the trunk's inclination angl -3  

The throwing arm is parallel to the ball in the last image at the angle formed by the torso line 

at the point of the shoulder joint and the horizontal line passing through the point of the hip 

joint. 

Angle of the shooting arm's elbow joint -4  

It It is the angle formed between the humerus line and the forearm line at the point of the 

shoulder joint just prior to firing (Scholz, Schöner, & Latash, 2000). This line runs from the 

wrist joint of the aiming arm through the elbow joint. 

Statistical means: 

The following procedures were taken from the statistical application (SPSS V26) that the 

researchers used collectively to process the data: 

1- Percentage 

2- Mathematical mean 

3- Standard deviation 

4- Variation coefficient 

5- Correlated sample T-test 

4- Presenting and discussing the findings 

1-4 Results of several biokinetic factors for the skill (hook) of the research sample are 

presented and discussed. 

The statistical importance of some biokinetic variables for the (hook) skill is shown in Table 3 

along with the values for the arithmetic means, pre and dimensional standard deviations, the 

estimated (T) value, and the values of the arithmetic means. 

Statistical 

significance 

Calculated 

T value 

 Post-

test 

 pretest measuring 

unit 

Variables 

  p s p s   
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nonfunction 2.669 1.14 107.81 1.91 108.84 Degree knee joint 

angle 

when 

flexing 

nonfunction 2.753 3.01 170.73 1.21 173.18 Degree Knee joint 

angle at 

the 

moment of 

shooting 

nonfunction 2.518-  1.38 89.43 2.74 87.83 Degree Trunk 

inclination 

angle 

       shooting 

moment 

nonfunction 1.729 7.98 151.36 4.51 155.92 Degree Angle of 

the elbow 

joint of the 

shooting 

arm 

4)and the error rate (0.05)         ) 

The statistical relevance of some biomechanical variables for the (hook) skill of the research 

sample is shown in Table 3 together with the values of the arithmetic means, pre and 

dimensional standard deviations, computed and tabular T value, and the results. It is clear from 

Table (3) that the value of the variable mean of the knee joint angle at flexion in the pre-test 

was (108.84) degrees with a standard deviation of (1.91), While the arithmetic mean in the 

post-test for the same variable was (107.81) degrees, with a standard deviation of (1.14) In 

order to test the hypothesis related to the significance of the differences between the two 

averages, the (T) test was used As it turned out that the calculated (T) value, which amounted 

to (0.056) at the degree of freedom (4) and the level of morality (0.05), is less than the tabular 

(T) value of (2.669), which indicates that there are no differences between the two averages, 

which means that the college team players Physical Education and Sports Sciences of Al-Kut 

University College have stability and a mechanism in the performance of the jump shot 

calculated by two points in basketball. Also, the nature of the skill requires various knee joints 

in the preparatory stage for correction, as we find that bending the knee joint was a small and 

simplified bend, which indicates the development of the speed characteristic of the muscles of 

the legs in the research sample, and this was confirmed by (Mohammed Al-Sheikh, 1989) The 

muscle force, on the other hand, acts to arrest this decline and has an effect that is opposite to 

the direction of the gravitational force's influence at the top, so there must be a muscular force 

bigger than the force of gravity, indicating that there is a positive force (18). 

To test the hypothesis regarding the significance of the differences between the two averages, 

the arithmetic mean value of the knee joint angle variable at the time of shooting in the tribal 

test was (173.18) degrees and a standard deviation of (1.21), while the dimensional mean was 
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(170.73) degrees and a standard deviation of (3.01). In light of the fact that the computed (T) 

value, which came to (0.051), and the morale level (0.05), are both lower than the tabular (T) 

value of (2.753), which suggests that there are no differences between the two averages, the 

(T) test was then applied which means that the college team players Physical education and 

sports sciences at Al-Kut University College possess stability and a mechanism in the 

performance of the jump shot, which is calculated by two points in basketball. 

It implies that the basketball jump shot, which is judged by two points, is performed by the 

team of the Faculty of Physical Education and Sports Sciences at the University College of Kut 

with stability and a mechanism. Wissam Falah (2002) stated that "the correcting process 

depends on a lot of repetition until its performance becomes a mechanical habit and soon an 

acquired reaction without deep thought" in order to explain this (19). According to Adel Abdel-

Baseer (1998), "The movement begins as soon as the amount of muscle strength exceeds the 

weight of the body (the force of gravity), which means that the sum of the force becomes 

positive and goes upwards. With the continuous increase in muscle strength, the body 

accelerates strongly, that is, its speed increases until the joints reach the joints. When the thrust 

is over, the body will be fully extended(20). (19) (20) The trunk inclination angle variable's 

arithmetic mean value at the time of shooting in the pre-test was (87.38), with a degree and a 

standard deviation of (2.74). The dimensional mean was (89.43) degrees, with a standard 

deviation of (1.38). In order to test the theory related to the significance of the differences, the 

(T) test was used. , as it became clear that the calculated (T) value, which amounted to (0.066) 

with a significant level (0.05), is less than the tabular (T) value of (-2.518), which indicates that 

there are no differences between the two averages, and this indicates the stability of the 

mechanism level among the players of the College of Education team Athletic basketball in the 

performance of the jump shot, calculated by two points. The researchers reinforce the reason 

for this that the nature of the performance of the skill of shooting by jumping requires the torso 

to lean forward a little and not to exaggerate the inclination of the torso more than necessary in 

order to make the compound of exploitation of the product of the vertical thrust more and at 

the expense of the horizontal vehicle for thrust (meaning that the vertical vehicle becomes 

larger than the horizontal (for thrust) in order to gain the ball kinetic energy (1/2 x mass x 

speed) and thus to give it the appropriate arc of flight and then achieve the accuracy of shooting, 

as (Kamal Aref and Raad Jaber, 1987) indicated that the torso is straight and the head is high 

and the focus is maintained in the gaze towards the goal and not at the ball (21).  

 "The movement begins as soon as the quantity of muscle strength surpasses the weight of the 

body (the force of gravity), which implies that the total of the force becomes positive and moves 

upward," asserts Adel Abdel-Baseer (1998). The body accelerates fast as a result of the constant 

development in muscular strength; that is, its speed rises until the joints are reached. Upon 

completion of the thrust, the body will be fully extended (20). (19) (20) At the time of shooting 

in the pre-test, the trunk inclination angle variable's arithmetic mean value was (87.38), with a 

degree and a standard deviation of (2.74). According to Adel Abdel-Baseer, "The movement 

begins as soon as the amount of muscle strength exceeds the weight of the body (the force of 

gravity) and suggests that the sum of the forces becomes positive and advances upward" (1998). 

The steady increase in muscular strength causes the body to accelerate quickly; this causes it 
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to do so until it reaches the joints. When the thrust is finished, the body will be fully extended 

(20). (19) (20) The trunk inclination angle variable's arithmetic mean value at the time of 

shooting in the pre-test was (87.38), with a degree and a standard deviation of (2.74). 

Conclusions 

1- The knee joint angle at the time of shooting did not statistically differ between the first 

shooting and the second shooting, indicating that the sample exhibits stability in the 

performance of the skill of shooting by jumping. The knee joint angle is at its maximum 

flexion. 

2- There was no statistically significant difference between the first and second shots in the 

angle of the torso's inclination at the time of firing or the angle at which the arm was 

attached. This suggests that the jumping shooting skill is consistently performed by the 

sample. 

 

3- The players on the team from the College of Physical Education and Sports Sciences, Kut 

University College, consistently perform at a level that earns them two points in the 

shooting skill from jumping with one hand (the hook). 

Recommendations 

The researchers offer the following advice in light of the discussion of the findings and what 

may be inferred from the data statistical analysis: 

1- Stressing the significance of honing the aspects of strength and speed because, from a 

physical standpoint, they are directly connected and this connection results in the 

investment of the energy created in the best possible way and in the shortest amount of 

time. 

2- Stressing the significance of lengthening the radii of the body components in order to boost 

the ball's circumferential velocity and be compatible with the skill's nature. 

3- 3. Utilizing biomechanical analysis to identify minute movement and expertise using 

contemporary tools and cameras. 

4- The need for similar research on other fundamental basketball abilities. 
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