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Abstract: This study was all about defining the differences of the angle and line of the parts of the body in the
skill of the three-point shot between shooting from 6.25 meters and 6.75 meters, the researchers utilized the
descriptive approach and depended on the mechanical analysis by the fast video analysis method. Research
sample consisted of 3 international players from the Egyptian First National Team, who are registered in El
Gezirah Sporting Club and selected by intentional method as every player had performed 2 three-point shots
from 6.25 meters distance and 2 three-point shots from 6.75 meters distance for the new system. As such, the
number of attempts subject to analysis is 6 attempts for each of the old and the new systems to make the total
number of attempts subject to statistical analysis 12 attempts. Results revealed that standby position of the
shooting skill did not change along the change of the shooting distances and for the steadiness of the position
of the body at the beginning of shooting, Shooting distance has a direct effect on the velocity of launching;
as well the velocity of launching and the distance of launching have an interacting relationship with the angle
of ball throwing. The players need preliminary velocity that helps them in the stage of shooting. The players
need greater velocity at 6.75 meters distance at the moment of shooting in order to make up for the difference
of distance between the 6.25 meters distance and the 6.75 meters distance. With an additional movement of the
hand wrist, it gives the player the necessary velocity to starting and the necessary direction of flying, as the
main part has a large effect on the direction of the ball, its velocity and its launching angle.
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INTRODUCTION movement-in order achieve velocity and precision of

Biomechanical  techniques  aspects  can  be  used in develop the various combinations of performance through
all  sports  and  in  particular in basketball in order to different motor timings [3]. 
define the mechanical characteristics of skills and to get Basketball is among the activities that permanently
effective mechanical concepts for the performance or to and increasingly develop in the motor performance for
determine the related factors of the motor performance many considerations, foremost among them the
success. There is a wide range for many skills that form tremendous development in the methods, plans and styles
the basics of the motor performance in basketball. No of the game as a result to the modern amendments to the
doubt, shooting is most utilized skill in basketball skills rules of the game [3]. 
[1]. Special trainings can be set through kinematic

Superb motor performance cannot be executed in a analysis. These are athletic movements derived from the
distinctive way unless it is subjected to research and type of the practiced athletic activity and their movements
analysis from various aspects related to the rules and laws resemble, in their formation, with the nature of the
of mechanics in order to get best results [2]. specialized activity. They require (force-velocity) as well

Team activities that is characterized by the variety as the direction of the action with these movements that
and complexity of competition, in addition to its implying are performed in the game or the ones the player performs
numerous technical skills that the player has to do from during the athletic competition [2].

motor compatibility of the player, it is necessary to
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After a modification has been introduced to the three- of attempts subject to analysis is 6 attempts for the old
point arc, from 6.25 meters to 6.75 meters according to the system and 6 attempts for the new system to make the
modifications of the Federation International Basketball total number of attempts subject to statistical analysis 12
Association (FIBA) in October 2010 and for the major attempts.
effect of this three-point shot on the scores of the Their age, height and weight-training age (Mean ±
basketball games, it is important for us to study the SD) were 27 ± 5.29 years, 192 ± 1.93 cm, 88.66 ± 1.52 kg
mechanical characteristics of the three-point shot in order and 14 ± 4.58 years, respectively.
to define the mechanical differences between shooting
from 6.25 meters and 6.7 meters [4, 5]. Basic Study: The two researchers performed the

Three-point shooting requires elevation in jumping measurements on Saturday 5/3/2011 at 8:00 pm at the Halls
and a great deal of using the muscular strength of legs Complex in Cairo Stadium, as the first camera was set to
and generating an additional strength by stepping in the the right side of the player, 12 meters away, 1.20 meters
direction of the shot. It can be also benefiting from the high and a 90 degrees angle on the player as he is on the
successive reinforcement of strength from the muscles of three-point arc. The camera velocity was set at 50 cadre /
back and shoulders. Therefore, this study was all about s. The two researchers set the second camera at 18 meters
defining the differences of the angle and line of the parts distance, 3.5 meters high and 90 degrees on the rim. The
of the body in the skill of the three-point shot between velocity of the camera was set as 50 cadre / s.
shooting from 6.25 meters and 6.75 meters.

Research Population and Sample: The researchers
utilized the descriptive approach and depended on the Table 1 shows the vertical and horizontal
mechanical analysis by the fast video analysis method. displacements of the selected anatomical points during
Research sample consisted of 3 international players from the moment of start of flying that there are significant
the Egyptian First National Team, who are registered in El statistical differences between the averages at the 6.25
Gezirah Sporting Club and selected by intentional method meters distance and the averages at the 6.75 meters
as every player had performed 2 three-point shots from distance as the values of this displacement ranged from 10
6.25 meters distance and 2 three-point shots from 6.75 to 15 cm in favor of the 6.75 meters distance than the 6.25
meters distance for the new system. As such, the number meters distance for each of the horizontal displacement of

RESULTS AND DISCUSSION

Table 1: Significance of differences between vertical and horizontal displacements from 6.25 meters and 6.75 meters during the moment of the start of flying
6.25 meters 6.75 meters
--------------------------------------------------- ------------------------------------------------

Biomechanical indicators Mean Variance Mean Variance t test
head X 0.1724 0.061 0.3023 0.0004 7.21*
head y 1.7392 0.0007 1.7654 0.0014 1.23
right shoulder X 0.2372 0.0005 0.3497 0.0002 9.276*
right shoulder y 1.6386 0.0008 1.6648 0.0014 1.173
right elbow X 0.5018 0.0011 0.624 0.0005 6.586*
right elbow y 1.7257 0.0012 1.7607 0.0026 1.169
right wrist X 0.3345 0.0003 0.4618 0.0003 11.98*
right wrist y 1.8906 0.0009 1.9139 0.0015 1.036
right hand X 0.2154 0.0004 0.3343 0.0004 7.794*
right hand y 1.9237 0.0008 1.9490 0.0016 1.11
right hip X 0.2941 0.0017 0.3957 0.0002 4.988*
right hip y 1.0971 0.0005 1.0819 0.0018 0.681
right knee X 0.3920 0.0027 0.4583 0.0004 2.544
right knee y 0.6074 0.0004 0.6043 0.0016 0.166
right ankle-bone X 0.3925 0.0072 0.4144 0.0004 0.534
right ankle-bone y 0.2267 0.0006 0.2157 0.0015 0.526
big toe joint right X 0.5111 0.0058 0.5337 0.0003 0.6144
big toe joint right y 0.0708 0.0003 0.0638 0.0009 0.465
heel right X 0.3087 0.0079 0.3316 0.0004 0.542
heel right y 0.1673 0.0008 0.1616 0.0018 0.268
basketball ball X 0.1963 0.0002 0.3219 0.0009 7.235*
basketball ball y 2.0224 0.0012 2.054 0.0014 -1.2673
* Significantly different at p<.05 =2.57
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the head, the horizontal displacement of the right system. It also becomes clear from table 1 that there are no
shoulder, the horizontal displacement of the right elbow, significant statistical differences between the averages of
the right hand and the right trunk and the horizontal the vertical displacements for all the anatomical points of
displacement of the ball in favor of the 6.75 meters the new system at the 6.25 meters distance. The two
distance that the 6.25 meters distance. The two researchers attributed this such that the standby position
researchers attribute this to the players tending to tilt their of the shooting skill did not change along the change of
bodies forward in order to gain a distance to make a half the shooting distances and for the steadiness of the
circular roll with the ball in front of the chest, which gives position of the body at the beginning of shooting.
them a bigger chance in gaining the suitable velocity that It is clear from table 2 of the horizontal and vertical
helps them in gaining more power as a result of the velocities of the selected anatomical points during the
transfer of the movement quantity from the hands to the moment of starting flying that there are no differences of
ball during the moment of shooting. Swinging is statistical significance between the averages of velocities
considered the preliminary stage of performing the skill of at 6.25 meters distance and the averages of the 6.75 meters
shooting for it is considered among the only skills that distance for all the biomechanical indicators during the
have three stages: a preparatory stage, a basic stage and moment of starting shooting. The two researchers
a final stage. The success of the basic stage depends on attributed this such that the body of the player during this
the success of the reparatory stage. Often, the moment of the stage of starting flying gains balanced and
preparatory stage is performed in the opposite direction slow velocity regardless the shooting distance in order to
of the basic stage. So, swinging here comes from up to determine his target because this moment is responsible
down while the main purpose of the three-point throw is for the process of directing. Also, the element of precision
up and to the front. Skill of shooting from the only tri- requires slowness in performance and not velocity, for
movements is the stage that precedes the main stages, i.e., velocity may spoil the directing process, hence negatively
it works to achieve the perfect preparation for the main affects the accuracy of shooting. As well, the player had
stages from movement and that it depends on it the benefited from the horizontal displacements which
availability of the chances of economic execution which managed to make up for the velocity. Participation of the
is the product of this main stage [6, 7]. Therefore, the joints of the body in velocity and the suitable manner
preparatory stage greatly affects the whole movement when performing the processes of the technical
performance. Usually, the direct preparation of the main performance of shooting leads to the provision for two
stage takes place through preparatory stages that imply important elements for its success; these are the force and
an opposite movement in the opposite direction and the precision of shooting [8].
movement of the upward vertical jump from the standing It is clear from table 3 of the horizontal and vertical
position, the arms up front, is preceded by a preparatory displacements of the selected anatomical points during
stage during which the arms are swung downward and shooting that there are significant statistical differences
backward, accompanied by descending the body between the averages of the 6.25 meters distance and the
downward as a result of bending the joints of the two averages of 6.75 meters distance as the values of these
legs. displacements ranged from 10 to 17 centimeters in favor of

The two researchers also attributed this significance the 6.75 meters distance than the 6.25 meters distance for
between the averages of the 6.25 meters distance and the all the selected anatomical points, as well as the horizontal
averages of the 6.75 meters distance of the horizontal displacement of the ball except the horizontal
displacements in favor of the 6.75 meters distance than displacement of the right foot heel. The two researchers
the 6.25 meters distance to not realizing the muscular force attribute this such that the players resort to tilting their
of the arms and the realization of the distance between the bodies forward in the 6.25 meters distance in order for the
ball and the ring for the skill of the three-point shooting players to be close to the ring. Also, when the body or
for the new system, which affected the motor path which one of its parts moves in a curved path, the linear
the players got used to during shooting according to the displacements of its parts differ. The parts that are closer
old system. This led the players to the increase in the to the axis of rolling move to very limited distances
horizontal displacements in order to compensate for this compared to the parts that are farther from the axis and
shortcoming and in order to gain the perceptions of the this explains the non-significance of the horizontal
made muscular force of the two arms according to the new displacement of the right foot heel.  We  also notice from
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Table 2: Significance of Differences between Horizontal and Vertical velocity At 6.25 meters Distance and 6.75 meters Distance During the Moment of Starting

Flying

6.25 meters 6.75 meters

--------------------------------------------------- -----------------------------------------------

Biomechanical indicators Mean Variance Mean Variance t test

Head v(X) 0.084- 0.012 0.034- 0.002 1.085

head v(y) 2.263 0.028 2.364 0.026 1.625

right shoulder v(X) 0.070- 0.012 0.009- 0.012 0.773

right shoulder v(y) 2.322 0.048 2.413 0.023 0.817

right elbow v(X) 0.054- 0.026 0.072- 0.005 0.206

right elbow v(y) 2.636 0.117 2.803 0.109 0.850

right wrist v(X) 0.047 0.105 0.101- 0.041 0.787

right wrist v(y) 2.489 0.080 2.589 0.060 0.686

right hand v(X) 0.083- 0.055 0.239- 0.052 0.889

right hand v(y) 2.326 0.010 2.240 0.010 1.346

right hip v(X) 0.689 0.013 0.742 0.004 1.459

right hip v(y) 2.258 0.026 2.389 0.066 0.828

right knee v(X) 0.279- 0.022 0.329- 0.020 0.653

right knee v(y) 1.717 0.033 1.753 0.041 0.423

right ankle-bone v(X) 0.051 0.074 0.174 0.025 0.856

right ankle-bone v(y) 1.548 0.033 1.462 0.053 0.640

big toe joint right v(X) 0.067- 0.024 0.083- 0.016 0.167

big toe joint right v(y) 0.893 0.036 0.905 0.089 0.079

heel right v(X) 0.178- 0.081 0.046 0.020 1.401

heel right v(y) 1.941 0.049 1.799 0.040 1.034

basketball ball v(X) 0.011- 0.147 0.283- 0.228 0.988

basketball ball v(y) 2.663 0.012 2.640 0.049 0.234

Table 3: Significance of Differences between Horizontal and Vertical Displacements at 6.25 and 6.75 meters Distances during the Moment of Shooting

6.25 meters 6.75 meters

--------------------------------------------------- ----------------------------------------------

Biomechanical indicators Mean Variance Mean Variance t test

head X 0.194 0.0015 0.336 0.0002 9.328*

head y 1.994 0.0026 2.037 0.001 2.198

right shoulder X 0.271 0.001 0.398 0.051 8.643*

right shoulder y 1.906 0.002 1.94 0.021 1.948

right elbow X 0.476 0.021 0.603 0.023 8.028*

right elbow y 2.055 0.003 2.117 0.001 2.747*

right wrist X 0.499 0.051 0.639 0.001 8.708*

right wrist y 2.296 0.004 2.360 0.022 2.709*

right hand X 0.479 0.002 0.639 0.081 6.609*

right hand y 2.413 0.005 2.490 0.001 2.587*

right hip X 0.376 0.002 0.491 0.001 6.057*

right hip y 1.395 0.032 1.402 0.031 0.291

right knee X 0.427 0.002 0.508 0.091 3.614*

right knee y 0.866 0.091 0.884 0.001 0.912

right ankle-bone X 0.424 0.003 0.490 0.051 2.392

right ankle-bone y 0.468 0.041 0.485 0.001 1.187

big toe joint right X 0.552 0.002 0.610 0.001 2.656*

big toe joint right y 0.335 0.021 0.328 0.051 0.388

heel right X 0.333 0.003 0.403 0.041 2.465

heel right y 0.416 0.041 0.423 0.091 0.491

basketball ball X 0.494 0.003 0.677 0.002 5.827*

basketball ball y 2.581 0.007 2.707 0.041 3.737*
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Table 4: Significance of the Differences between the Horizontal and Vertical Velocities Of the 6.25 meters and 6.75 meters distances during the moment of

shooting

6.25 meters 6.75 meters

---------------------------------------------------- -----------------------------------------------

Biomechanical indicators Mean Variance Mean Variance t test

Head v(X) 0.369 0.008 0.419 0.015 .655

head v(y) 0.524 0.007 0.588 0.02 1.15

right shoulder v(X) 0.412 0.039 0.429 0.103 0.102

right shoulder v(y) 0.606 0.058 0.596 0.038 0.071

right elbow v(X) 0.933 0.022 0.944 0.043 0.071

right elbow v(y) 1.576 0.028 2.048 0.125 4.054*

right wrist v(X) 1.102 0.026 1.214 0.058 1.443

right wrist v(y) 1.878 0.053 2.185 0.006 3.185*

right hand v(X) 3.121 0.273 3.617 0.241 2.403

right hand v(y) 1.971 0.257 2.211 0.196 1.133

right hip v(X) 0.257 0.01 0.216 0.013 0.596

right hip v(y) 0.790 0.022 0.915 0.02 1.64

right knee v(X) 0.305 0.014 0.459 0.022 1.686

right knee v(y) 0.633 0.024 0.618 0.031 0.142

right ankle-bone v(X) 0.758 0.021 0.842 0.016 1.07

right ankle-bone v(y) 0.597 0.009 0.648 0.01 0.74

big toe joint right v(X) 1.346 0.085 1.306 0.051 0.346

big toe joint right v(y) 0.863 0.018 0.708 0.008 2.028

heel right v(X) 0.789 0.045 0.940 0.032 1.408

heel right v(y) 0.349 0.012 0.371 0.012 0.55

basketball ball v(X) 3.967 0.086 4.492 0.202 2.092

basketball ball v(y) 4.946 0.054 5.277 0.034 2.671*

the same previous table that there are no significant It is clear from table 4 of the horizontal and vertical
statistical differences between the averages of the vertical velocities of the selected anatomical points during the
displacements of the anatomical points: the head, the moment of shooting that there are no significant statistical
trunk, the knee, the ankle of the foot, the toe of the foot differences between the averages of the 6.25 meter
and the heel of the foot. The two researchers attribute this distance and the 6.75 meters distance for all the averages
such that the players are subject to the same training of the horizontal and vertical velocities for all the
program, consequently the force that is distinguished by anatomical points except the vertical velocity of the elbow
the velocity of the legs, which is the main reason in the and the vertical velocity of the wrist of the hand, as well
rise of the body upward in cases of upward jumping, does as the vertical velocity of the ball at the 6.75 meters
not get affected. Also, the players make up for this by the distance than the 6.25 meters distance. The two
excessive stretch of the movement of the shooting arm researchers attribute this such that the players need more
and we notice this in the significance of the vertical velocity of the ball at 6.75 meters distance as the velocity
displacements of the wrist of the hand, the elbow and the of the ball reached the moment of shooting at the ring at
hand, as well as the vertical displacement of the ball, as the 6.25 meters distance 4.946 meter/s, while the velocity
the average of the values of these vertical displacements of the ball at the 6.75 meters distance reached 5.277
amounted from 8 to 12 centimeters. Shooting distance has meter/s in order to make up for the difference of distance,
a direct effect on the velocity of launching; as well the as shooting at 6.25 meters distance requires launching
velocity of launching and the distance of launching have velocity of the ball way less than that needed when
an interacting relationship with the angle of launching. In shooting at 6.75 meters distance and this is the difference
addition, as the effect of any little variance off the suitable between the area of the three-point at 6.25 meters and at
velocity and the angle of launching increases as the ball 6.75 meters, where this velocity affects force, as force =
stays for longer time in air, the accuracy of shooting gets mass * acceleration, every part of the chain in the human
affected also according to the change of the distance of body is equipped by a driving force and this force is the
shooting [9, 10]. force  of muscles which can at same time isolate any joint,
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Table 5: Significance of Differences between Angles and Angular Velocities of The Three-Point Throw at 6.25 meters and 6.75 meters Distances During the

Moment of Starting Flying

6.25 meters 6.75 meters

---------------------------------------------------- ------------------------------------------------

Angles and Angular Velocities Mean Variance  Mean Variance t test

right wrist x 210.635 60.6372 207.247 13.5292 .7769

right wrist v(x) 56.6366 648.634 110.2813 423.0623 3.778*

right shoulder x 102.237 4.73405 105.334 1.48905 2.51

right shoulder v(x) 21.382- 235.879 0.3572- 836.541 1.601

right hip x 174.406 15.0063 177.409 11.0384 1.37

right hip v(x) 206.323 1540.17 206.672 326.712 0.0189

right knee x 168.712 18.0803 167.135 10.6999 0.0.6159

right knee v(x) 180.711 2355.06 203.838 1327.34 0.891

Table 6: Significance of Differences between Angles and Angular Velocities of the Three-Point Throw at 6.25 meters and 6.75 meters Distances During the

Moment of Shooting

6.25 meters 6.75 meters

--------------------------------------------------- ------------------------------------------------

Angles and Angular Velocities Mean Variance  Mean Variance t test

right wrist x 191.3 24.645 184.771 8.206 4.984*

right wrist v(x) 702.77- 245.67 717.920 344.857 0.157

right shoulder x 114.707 5.1349 119.614 2.114 1.807

right shoulder v(x) 356.829 41.6941 431.203 45.44783 3.227*

right hip x 182.553 4.212 187.974 2.475 7.397*

right hip v(x) 1.643 15.3797 88.155 2.580 13.23*

right knee x 173.946 3.431 175.514 2.512 7.265*

right knee v(x) 62.193 17.17 27.491 16.023 4.157*

basketball 90.122 2.635 87.06 3.8469 2.329

as well as the movement of the fixed part entails an that helps them in the stage of shooting. The players need
accompanying movement for the remote parts, hence the greater velocity at 6.75 meters distance at the moment of
final part in it has the largest possible magnitude of shooting in order to make up for the difference of distance
movement as is the case in the hand relative to the human between the 6.25 meters distance and the 6.75 meters
arm [2]. distance. Stage of flying starts by strongly pushing the

It is clear from table 5 of the angles and angular ground so that his body begins the quick and strong
velocities of the selected anatomical points during the stretch of the joints of the pelvis, knees and feet with
moment of starting flying that there are no significant raising the ball to a position directly in front of the head
statistical differences between the averages of angles and and continues to raise it until it reaches above the head
the angular velocities at 6.25 meters distance and at 6.75 while he is still holding with his two hands (the left
meters distance for all the anatomical points, except the supporting the ball by the side while the right one behind
angular velocity of the right wrist of the hand. The two it to direct it in its desirable path) [11, 12].
researchers attributed this to the state of full stretch of the It is clear from table 6 of angles and angular velocities
bodies of the basketball players during shooting, except of the selected anatomical points during the moment of
the angular velocity of the right hand wrist, as the average shooting that there are significant statistical differences
angular  velocity was 110.28 m/s in favor of the 6.75 between the averages of angles and angular velocities at
meters distance, while it was 56.636 for the 6.25 meters 6.25 meters distance and 6.75 meters distance for all
distance. The two researchers attributed this such that the anatomical points in favor of the 6.75 metes distance,
moment of starting flying which directly precedes the except for the angular velocity of the right wrist of the
movement of shooting happens through the bending of hand, the angle of the right shoulder and the angle of the
the joint of the right wrist of the hand that supports the ball entry. The two researchers attributed this such that
ball  from  behind,  followed by a quick and strong stretch the player maintains the same shoulder angle at 6.25
in this joint. As well, the players need preliminary velocity meters distance and at 6.75 meters distance because if the
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shoulder angle exceeds 119.614° degrees or is less than 4. Hay, J.G., 1985. The Biomechanics of Sports
114.707° degrees it would subsequently lead to the ball Techniques.  Englewood  Cliffs,  N.J:  Prentice-Hall,
landing far from the ring or before the ring. Therefore, the pp: 7.
optimal angle for the three-point shooting, whether at 6.25 5. Official Basketball Rules, 2010. as approved by FIBA
meters distance or 6.75 meters distance ranges between Central Board San Juan, Puerto Rico, 17th April 2010.
119°.614-114°.707, as well, there are no significant 6. Gamal     Mohamed      Alaa      El      Deen     and
statistical differences between the averages of the ball Nahed     Anwar       El     Sabbagh,   1999.
entry at 6.25 meters distance or at 6.75 meters distance, as Kinesiology, Dar al-Maarif, Alexandria.
the average of the angle of the entry of ball in the ring was 7. Talha     Hussein      Hossam      El      Deen,    1993.
90°.122-87°.06 degrees. The two researchers attributed Bio-Mechanics-Theoretical  and  Applied  Basics,
this to this angle is the best angle for the ball entry in the Dar al-Fikr al-Araby, Cairo.
ring without any friction with the ring, i.e., as the angle of 8. Mohamed    Khalid    Hamouda,   1982a.
ball entry gets closer to the angle 90, the chance of it Biomechanical Study for some Shooting Styles via
entering the ring is bigger. With an additional movement Jumping High in Handball, Ph.D. Thesis, Faculty of
of the hand wrist, it gives the player the necessary Physical Education-Boys, Alexandria, Helwan
velocity to starting and  the  necessary  direction of University. 
flying, as the main part has a large effect on the direction 9. Mohamed Hassan Abu Abya, 1975. The Modern
of the ball, its velocity and its launching angle [13]. This Basketball, Dar al-Maarif in Egypt.
angle determines which flying path the  ball  would  take 10. Chi-Yang Tsai,  Wei-Hua  Ho,  Yun-Kung  Lii  and
in its way to the inside of basket. The launching angle Chin-Lin Huang, 2006. The kinematic analysis of
differs along with the difference of the height of the basketball three point shoot after high intensity
players and the distance of the players from the basket program, ISBS  Symposium  2006,  Salzburg-Austria,
during shooting. 26: 276-279.
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