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Muscular Capacities of Arms and Legs and
Biokinematic Variables in the Preparatory Phase and
Their Relationship to Basketball Shooting Accuracy

Intisar Kadhim Abdul Kareem®, Zubaidah Salah Hadi

College of Physical Education and Sports Sciences for Women, University of Baghdad

Abstract

As basketball has evolved and the intensity of competition has increased, it has become essential to explore the
determinants of shooting accuracy by using scientifically rigorous methodology that is consistent with the demands
of the athletic event and its central role in determining the result of matches. The aim of the research was to identify
the muscular capacities of the arms and legs and selected biokinematic variables in the preparatory phase of actual
performance among the research sample, as well as the accuracy of set shooting and layup shooting in basketball. The
descriptive method was employed on a purposively selected sample consisting of (10) third-year female students from
the College of Physical Education and Sports Sciences for Women. The results showed that the arithmetic mean of the
muscular capacity of the arms was 6.340, with a standard deviation of 0.550. The mean score for set shooting accuracy was
4.60, with a standard deviation of 1.647. The correlation coefficient was 0.550, indicating a moderate positive association
between arm muscular capacity and shooting accuracy. This finding underscores the importance of physical capacity
in improving basketball performance. The researchers proposed several recommendations, including: The necessity of
focusing on developing the muscular strength of the arms and legs within practical basketball lessons through exercises
appropriate to the level of third-year female students. Emphasizing the incorporation of simplified biomechanical
analysis in teaching and training by guiding students toward correct joint positions during the performance of shooting
skills.

Keywords: Muscular capacity, Biokinematic variables, Basketball shooting accuracy, Layup and set shooting

1. Introduction

aking into consideration the development of bas-

ketball and the increasing intensity of the compe-
tition, it is necessary to explore the factors of shooting
accuracy with the help of the scientific framework that
is related to the requirements of the sport and the de-
cisive role of the outcomes in the matches. Typically,
this kind of inquiry would provide evidence-based
and practical recommendations To provide effective
guidance to the female students, hence improving
individual and team performance. The shooting, in
all its forms, is considered to be one of the primary
skills in basketball and the decisive element to win
the game. The achievement of this skill depends on

uniting the physical abilities of the arms and legs
with definite biokinematic features. Therefore, the
valuation of both coach and player of the effect of
arm and leg abilities and biokinematic variables in
the preparatory period enables the promotion of ef-
ficiency in performance.

There is a great deal of empirical evidence that sup-
ports the idea of improving the accuracy of shooting,
which requires a focus on physical abilities and the
study of biokinematic characteristics (Franga et al,,
2022). The physical capacity of the arms and legs in
the basketball shooting skill plays a significant role,
with varying contributions depending on the type
of skill and the method of its execution. The mus-
cular strength of the arms in set shooting plays a
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fundamental role in performance accuracy, as it con-
trols the propulsion of the ball and its precise direction
toward the basket. The legs contribute by providing
a base of support and body stability during shoot-
ing, in order to avoid any imbalance that may affect
accuracy. In layup shooting, the legs provide Fe-
male student with the necessary force for take-off,
achieving elevation, and maintaining the correct per-
formance rhythm toward the basket, while the arms
contribute to guiding and controlling the ball dur-
ing the jump. Some studies emphasize that integrated
training of the arms and legs improves shooting accu-
racy (Shamim, 2020).

The results of some studies have shown that biome-
chanical analysis of sports skills provides vital infor-
mation for the development of training methods and
the improvement of performance accuracy (Amaro
et al.,, 2025). The importance of this research lies in
revealing the role played by the muscular capacity of
the arms and legs, as well as selected biokinematic
variables in the preparatory phase of actual perfor-
mance, in determining the accuracy of set and layup
shooting in basketball. The preparatory phase repre-
sents a part of the motor sequence of the skill that
has an effective and significant influence on the suc-
cess of skill performance, as it includes physical and
motor preparation that enables Female student to ex-
ecute the shot at the required level and contributes
to achieving the optimal trajectory of the arm, knees,
and trunk, thereby directly affecting the accuracy of
ball release.

In addition, the importance of the research emerges
from the urgent need to understand the biokinematic
variables associated with this phase, such as joint
angles and arm trajectory, as they constitute the sci-
entific basis upon which coaches rely in developing
training programs and correcting technical errors that
appear during practical application. The justifications
for this research stem from the scarcity of local studies
that have addressed the integration between muscu-
lar capacities and biokinematic variables in analyzing
the preparatory phase of shooting, despite their im-
portance in improving the level of skill performance
among female students. Furthermore, field observa-
tion indicates a considerable variation in shooting
accuracy among them despite receiving similar train-
ing, which highlights the necessity of in-depth study
of the variables affecting this vital skill. Moreover, this
research contributes to providing scientific indicators
that can be utilized in identifying the variables most
closely associated with shooting accuracy, thereby
strengthening the applied dimension of movement
sciences and biokinematics and supporting the ori-
entation of coaches and instructors toward the use of
motion analysis as a foundation for performance de-
velopment. Hence, the justifications and significance

of this research arise as a scientific step that con-
tributes to filling a gap and providing a qualitative
addition to research related to the development of
fundamental skills in basketball.

The research problem lies in the low level of per-
formance demonstrated by many female students
in these two skills, which require mastery through
the integration of physical capacities (of the arms
and legs) and biokinematic factors, particularly in
the preparatory phase that constitutes a foundation
for developing both physical and skill performance.
Through field observation, the researchers noted that
despite the increasing attention and efforts exerted
during lessons by the subject instructors, there re-
mains a clear weakness in the accuracy of set shooting
and layup shooting among many third-year female
students, which negatively affects performance. The
researchers attribute this to the limited number of
studies concerned with analyzing the physical ca-
pacities of the arms and legs in conjunction with
biokinematic variables in the preparatory phase and
linking these aspects together.

Accordingly, the research problem can be defined
and formulated through the following questions:

1. What is the effect of the physical capacities of the
arms and legs on the accuracy of set shooting and
layup shooting?

2. What s the effect of biokinematic variables in the
preparatory phase on the accuracy of set shoot-
ing and layup shooting?

Hence, the need arose to study this problem sci-
entifically in order to determine the role of the
investigated variables in shooting accuracy in bas-
ketball, with the aim of providing practical solutions
based on precise analytical data. Such findings would
contribute to establishing a scientific framework for
both the instructor and the student, facilitating the
understanding of the role of physical capacities and
biokinematic variables in shooting accuracy and their
reflection on the development and enhancement of
students” performance levels.

Research Aim: The research aims to identify:

1. The muscular capacities of the arms and legs and
selected biokinematic variables in the prepara-
tory phase of actual performance among the
research sample.

2. Astudy of set shooting and layup shooting accu-
racy among the research sample.

3. The relationship between the muscular capaci-
ties of the arms and legs and selected biokine-
matic variables in the preparatory phase of
actual performance and the accuracy of set
shooting and layup shooting.
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Research Hypotheses:

1. There is no statistically significant correlation be-
tween the muscular capacity of the arms and
legs and the accuracy of set shooting and layup
shooting in basketball among third-year female
students.

2. There is no statistically significant correlation
between selected biokinematic variables in the
preparatory phase of actual performance and the
accuracy of set shooting and layup shooting in
basketball among third-year female students.

Research Scope:

1. Human domain: Third-year female students at
the College of Physical Education and Sports Sci-
ences for Women.

2. Temporal domain:
7/11/2025.

3. Spatial domain: The indoor hall of the College
of Physical Education and Sports Sciences for
Women.

From 12/10/2025 to

2. Methodology and procedures

The research population was identified by the re-
searchers as third-year female students at the College
of Physical Education and Sports Sciences for Women,
totaling (79) students. The research sample consisted
of Section (B), comprising (15) students. Five (5)
students were excluded due to non-compliance, re-
sulting in a final sample of (10) students. The sample
was selected purposively, representing (18.98%) of the
original population.

Table 1. Presents the homogeneity of the sample in terms of height,
weight, and age measurements.

Standard Skewness
Variables Mean Deviation Median Coefficient
Height (meter) 170 4.50 170 0.1
Body Mass (kg) 76.80  9.58 75 0.2
Age (year) 2230  2.58 22 0.4

The results supported the homogeneity of the sam-
ple, as the skewness coefficient was between (+1),
which implies that it was normally distributed and
thus confirms that the research cohort was uniform.

The researchers used Arabic and foreign literature,
world information network (Internet), face-to-face in-
terviews, questionnaires on the opinion of experts,
data registration and tabulation forms. The tools in-
cluded a DELL computer, compact discs (CDs), a
medicine ball, three basketballs, a height measuring
tape, a single whistle, a tripod, and adhesive tape with
the width of five centimeters.

To define the research variables, a number of tests
were included in the research, such as an upper-limb

explosive strength measure, lower-limb explosive
strength measure, free-throw accuracy test, and lay-
up accuracy test.

Research procedure steps
Field research procedures

First Test:

Test Name: Two-Handed Overhead Medicine Ball
Throw (2 kg) (Allawi & Radwan, 1994).

Purpose of the Test: To measure the explosive
strength of the arms.

Required Equipment: A small rope, a 2 kg medicine
ball, a chair, and a measuring tape.

Test Procedure: The participant sits on a chair hold-
ing the medicine ball with both hands, with the ball
positioned in front of the chest and below the chin
level. The trunk must remain in contact with the edge
of the chair. A rope is placed around the participant’s
chest and secured firmly from behind to prevent for-
ward trunk movement during the execution of the
two-handed throw.

Scoring: The participant is given three consecutive
attempts, and the best attempt among the three is
recorded. The distance is measured in meters and its
fractions.

Second Test:

Test Name: Explosive Strength Test for the Legs (Abd,
2013).

Purpose of the Test: To measure the explosive
strength of the legs.

Equipment: A flat surface and a measuring tape.
Performance Description: The participant stands be-
hind the starting line with the feet slightly apart and
the arms raised. The arms are swung forward, down-
ward, and backward while the knees are semi-flexed
and the trunk is inclined forward. The participant
then extends the legs in alignment with the trunk,
pushes off the ground with both feet, and jumps for-
ward to the maximum possible distance.

Scoring: The jumping distance is measured from the
starting line to the nearest mark left by the participant
closest to the starting line, or at the point where the
heels first contact the ground. If the participant loses
balance and touches the ground with another part of
the body, the attempt is considered invalid and must
be repeated. Both feet must remain in contact with the
ground until the moment of take-off. Two attempts
are allowed, and the best attempt is recorded.

Third Test:

Test Name: Shooting from Behind the Free-Throw
Line (10 shots) (Majeed, 1989).

Purpose of the Test: To measure free-throw shooting
accuracy.
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Required Equipment: A basketball court and three
(3) official basketballs.

Performance Description: The player stands behind
the midpoint of the free-throw line. The player per-
forms two sets, each consisting of five (5) consecutive
shots. The player may shoot using any technique
deemed appropriate. After completing the first set,
the player leaves the shooting position to allow an-
other player to perform the first set, and so on in
rotation among the remaining players.

Scoring: One point is awarded for each successful
shot that enters the basket.

Fourth Test:

Test Name: Layup Shooting Test (Watban, 2019).
Purpose of the Test: To evaluate the level of layup
shooting accuracy.

Equipment Used: A basketball court, a basketball
hoop, and one (1) basketball.

Performance Description: Upon hearing the start sig-
nal, the player begins by dribbling the ball from a
distance of five (5) meters from the backboard. The
player then performs two steps followed by the exe-
cution of a layup shot.

Test Conditions: The player starts by dribbling the
ball from a distance of five (5) meters from the basket.
Upon hearing the start signal, the player advances,
performs the layup steps, and executes a correct layup
attempt while trying to score the ball in the basket.
Number of Attempts: The participant is given five (5)
layup attempts.

Scoring:

® One point is awarded when the ball hits the back-
board in the area marked with number (1) and
does not score.

* Two points are awarded when the ball hits the
backboard in the area marked with number (2)
and does not score.

* Three points are awarded when the ball touches
the rim and does not score.

¢ Four points are awarded when the ball touches
the rim or the small square on the backboard.

¢ Five points are awarded when the ball enters the
rim directly without touching any other part.

Pilot study

The researchers conducted the pilot study on Sun-
day, 12/10/2025, at 9:00 a.m., on three (3) female
students from outside the main research sample (Sec-
tion A) in the indoor hall of the College of Physical
Education and Sports Sciences for Women. During the
pilot study, the explosive strength tests for the arms
and legs were administered. On the following day,

Thursday, 16/10/2025, at 9:00 a.m., the accuracy test
for set shooting and the layup shooting accuracy test
were conducted. The pilot sample participants were
recorded while performing the set shooting and layup
shooting skills using a video camera operating at a
speed of 120 frames per second. After four days, the
tests were repeated under the same conditions.
The objectives of the pilot study were:

¢ Toidentify potential obstacles that the researchers
might encounter during the implementation of
the procedures.

¢ To assess the extent to which the work team ful-
filled its assigned duties.

¢ To determine the level of understanding and re-
sponsiveness of the sample toward the tests.

¢ To identify the time required to administer each
test.

Biokinematic Variables of Set Shooting and Layup
Shooting:

These variables were extracted using the motion
analysis software Kinovea:

* Wrist Joint Angle: The angle formed between the
line connecting the elbow joint point to the wrist
joint point on one side, and the line connecting
the palm’s anterior point to the wrist joint point
of the hand on the other side, as shown in Fig. 1.

Fig. 1. Wrist joint angle during shooting performance.

¢ Elbow Joint Angle: The angle formed between
the longitudinal axis of the humerus and the lon-
gitudinal axis of the forearm, as shown in Fig. 2.

Fig. 2. Elbow joint angle during shooting performance.

* Trunk Inclination Angle: The angle formed be-
tween the trunk line (from the shoulder joint
point to the hip joint point) and the horizontal line
passing through the hip joint point, as shown in
Fig. 3.
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Fig. 3. Trunk inclination angle during shooting performance.

¢ Knee Joint Angle: The angle calculated by mea-
suring the angle formed between the imaginary
line of the thigh and the imaginary line of the leg
passing through the knee joint, as shown in Fig. 4.

Fig. 4. Knee joint angle during shooting performance.

¢ Height of the Body’s Center of Mass: The vertical
distance between the body’s center of mass and
the ground, as shown in Fig. 5.

Fig. 5. Height of the body’s center of mass.

¢ Ball Height from the Ground: The vertical dis-
tance between the center of the ball and the
ground surface, as shown in Fig. 6.

Fig. 6. Ball height from the ground.

¢ Take-off Time in Layup Shooting: The moment
of the player’s last foot contact with the ground,
measured in seconds, as shown in Fig. 7.

Fig. 7. Take-off time in layup shooting.

Main experiment

The researchers conducted the main experiment on
Sunday, 7/12/2025, on ten (10) female students from
Section (B) of the third year at the College of Physical
Education and Sports Sciences in the indoor hall of the
College of Physical Education and Sports Sciences for
Women. A video camera operating at a speed of (120)
frames per second was used. The camera was posi-
tioned at a height of (1.25) meters and at a distance
of (3) meters from the midpoint of the test execution
area. Prior to the implementation of the test, a detailed
explanation was provided by the researchers regard-
ing the procedures.

Statistical analysis

The Statistical Package for the Social Sciences (SPSS)
was used to process the results statistically.

3. Results

As shown in Table 2, the means, standard de-
viations, medians, and skewness coefficients were
calculated for the muscular capacity of the arms
and legs, selected biomechanical variables, and the
accuracy of both set shooting and lay-up shooting
in basketball. The relative consistency observed in
the values of the means, standard deviations, and
skewness coefficients indicates that the research sam-
ple possesses a comparable level of physical and
skill-related abilities. This homogeneity supports the
assumption of a normal distribution among the par-
ticipants and suggests that these characteristics did
not exert any significant influence on the test results
for the study sample.

4. Discussion of the results

The empirical results of Table 3 show that the mus-
cular capacity of the arms and legs has a statistically
significant relationship with the precision of set shoot-
ing. This dependence has been explained by the fact
that a stable shooting posture is achieved by the pro-
duction of sufficient, accurately-controlled muscular
force that allows the player to track ball position and
release point and reduce perturbations caused by in-
voluntary motion or vibration in different parts of the
body. In modern literature, muscular strength, espe-
cially explosive strength, is the mechanical basis of
the implementation of throwing and shooting skills
(McCormick et al., 2018).

The findings also indicate that the elbow angle,
knee angle, trunk inclination, and height of the cen-
tre of mass of the body at the point of release are
significantly associated. This observation is consistent
with the kinetic-chain theory according to which ideal
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Table 2. Descriptive statistics of muscular capacities, biomechanical variables, and shooting accuracy in basketball.

Standard Skewness

Variables Mean Deviation Median Coefficient
Muscular Capacity of the Arms 6.340 0.437 6.1550 0.310
Muscular Capacity of the Legs 1.697 0.274 1.670 0.743

Set Shooting Accuracy 4.60 1.647 4.50 0.620
Wrist Angle 127.21 1.1328 127.230 0.407
Elbow Angle 86.523 4.280 88.595 1.577
Trunk Inclination Angle 70.406 0.490 70.595 1.000
Knee Angle 127.588 1.000 127.620 1.146
Height of the Body’s Center of Mass 0.984 0.020 0.99 0.996

Ball Height from the Ground 1.959 0.050 1.980 0.978
Layup Shooting Accuracy 9.90 1.197 9.50 1.204
Wrist Angle 115.390 0.625 115.170 0.622
Elbow Angle 115.510 1.010 115.815 0.860
Trunk Inclination Angle 77.325 1.504 77.540 0.98012
Knee Angle 128.307 0.707 128.450 0.216
Height of the Body’s Center of Mass 1.184 0.035 1.170 0.889

Ball Height from the Ground 2.230 0.230 2.140 0.622
Take-off Time 26.700 1.251 27.000 0.280

Table 3. Presents the correlation relationship between the muscular capacity of the arms and legs, selected biomechanical variables, and
the accuracy of set and layup shooting in basketball.

Standard Correlation
Variables Mean Deviation Coefficient (R) Sig. Significance
Set Shooting Accuracy 4.60 1.647 — — —
Muscular Capacity of the Arms 6.340 0.437 0.550 0.023 Significant
Muscular Capacity of the Legs 1.697 0.274 0.594 0.070 Significant
Wrist Angle 127.21 1.1328 0.233 0.517 Not Significant
Elbow Angle 86.523 4.280 0.601 0.018 Significant
Trunk Inclination Angle 70.406 0.490 0.591 0.072 Significant
Knee Angle 127.588 1.000 0.442 0.027 Significant
Height of the Body’s Center of Mass 0.984 0.020 0.539 0.051 Significant
Ball Height from the Ground 1.959 0.050 0.340 0.337 Not Significant
Layup Shooting Accuracy 9.90 1.197 — — —
Muscular Capacity of the Arms 6.340 0.437 0.423 0.224 Not Significant
Muscular Capacity of the Legs 1.697 0.274 0.733 0.061 Significant
Wrist Angle 115.390 0.625 0.603 0.038 Significant
Elbow Angle 115.510 1.010 0.512 0.023 Significant
Trunk Inclination Angle 77.325 1.504 0.407 0.243 Not Significant
Knee Angle 128.307 0.707 0.764 0.041 Significant
Height of the Body’s Center of Mass 1.184 0.035 0.641 0.046 Significant
Ball Height from the Ground 2.230 0.230 0.527 0.117 Not Significant
Take-off Time 26.700 1.251 0.764 0.010 Significant

mechanical congruence of joints allows the lower
limbs to transmit force to the trunk and shooting arm
in the most efficient way, and in the process improve
accuracy. Researchers underline that joint-angle con-
trol during the preparation and execution stage is
a key factor influencing the maximization of accu-
racy and a reduction in kinetic energy loss (Knudson,
2020).

Also, the same table data show that there is no sig-
nificant correlation between the height of the ball at
the ground contact and the wrist angle. Researchers
attribute this finding to the fact that set shooting
has lower dependence on final release variables com-
pared to lay-up shooting due to improved motor

control and mitigated effects of temporal and dy-
namic variables (Garcia-Rubio et al., 2013).

The other statistically significant correlations found
during the research are between muscular capacity of
the legs and accuracy on lay-up shooting. This corre-
lation is supported by the fact that this skill is largely
reliant on the explosive strength of the legs to give the
required elevation and to attain the maximum point
of ball launch. Recent studies also support the fact
that offensive efficacy in basketball is directly linked
to gains in lower-limb explosive strength especially in
close-range and lay-up situations (Ziv & Lidor, 2009).

The results also revealed significant relationships
with wrist angle, elbow angle, knee angle, height of



MODERN SPORT 2026;25:265-274 271

the body’s center of mass, and take-off time, indicat-
ing that layup shooting is a complex skill requiring
a high level of coordination between force produc-
tion and movement timing. The more appropriate and
synchronized the take-off time is with correct joint po-
sitioning during movement, the greater the shooting
accuracy. Studies have indicated that the wrist joint
is the final segment from which the ball is released;
the body performs a series of actions such as flexion
and extension that are ultimately transferred to the
wrist, which then executes the final push of the ball
toward the target (Mawlood & Sadiq, 2022). The tem-
poral coordination between take-off and ball release
is considered one of the most important determinants
of success in layup shooting (Okazaki et al., 2015).

The researchers interpret the absence of a statisti-
cally significant relationship between the muscular
capacity of the arms and performance accuracy in
layup shooting in basketball as being due to the
transfer of kinetic momentum during layup shooting
according to the principle of the kinetic chain—
from the legs to the trunk and then to the shooting
arm—thereby reducing the independent effect of arm
muscular strength on shooting accuracy. In addition,
the members of the research sample performed the
skill at speed and in continuous motion toward the
target.

Contemporary biomechanical analysis indicates
that increasing the muscular strength of the arms does
not necessarily lead to improved accuracy; rather, it
may sometimes result in increased timing and release-
angle errors if not properly synchronized with the
rest of the body segments. It is emphasized that the
primary force in dynamic shooting skills in handball
is generated from the lower limbs, whereas the role
of the arms is largely confined to directing and con-
trolling the ball (Wagner et al., 2016). Some specialists
further assert that accuracy in layup shooting is more
closely associated with motor control factors, as it re-
lies more on movement timing and coordination than
on the muscular strength of the arms (Rivilla-Garcia
etal., 2011).

The absence of a significant relationship with trunk
inclination angle and ball height from the ground is
attributed by some specialists to variations in individ-
ual performance styles, in addition to the reliance of
some female students on compensatory movements
during flight to achieve accuracy, which reduces the
consistency of the influence of these variables (Hay,
2016).

The researchers also attribute the significant rela-
tionship between the muscular capacity of the legs
and shooting accuracy to the effective role of explo-
sive strength in improving motor control and ball
trajectory. Studies confirm that the integration of

muscular strength with proper mechanical joint po-
sitioning contributes to enhancing skill performance
accuracy (Hassan, 2017; Abdel Fattah, 2018).

In light of the above, the research findings confirm
that muscular capacity and biomechanical variables
represent interrelated elements that directly influence
the accuracy of set and layup shooting in basket-
ball, and that the development of muscular strength
in conjunction with the improvement of joint me-
chanical positioning contributes to enhancing skill
performance efficiency. These results are consistent
with contemporary trends in sports training that em-
phasize the integration of physical preparation and
motion analysis to achieve optimal performance.

5. Conclusions

According to the interpretation of the findings, the
researcher came to the following key conclusions:

1. The findings showed the statistically significant
correlation between the muscular capacity of the
legs and the accuracy of both set and layup
shooting, and a significant correlation between
the muscular capacity of the arms and the ac-
curacy of set shooting in the third-year female
students.This underscores the critical role of ex-
plosive strength in both the upper and lower
limbs in enhancing skill performance in shooting
techniques.

2. Itwas found that certain biomechanical variables
during the preparatory phase of performance
particularly elbow and knee joint angles, trunk
inclination angle, and the height of the body’s
center of mass contribute significantly to deter-
mining shooting accuracy. This indicates that
precise skill execution depends to a large extent
on achieving optimal mechanical positioning of
body segments during performance..

3. The absence of a statistically significant correla-
tion between upper-limb muscular power and
lay-up shooting accuracy indicates that the pri-
mary force production in this skill relies mainly
on the lower extremities. This aligns with the
principle of the kinetic chain, where momentum
is transferred from the legs to the trunk and then
to the shooting arm.

4. Some biomechanical variables, such as wrist
angle and ball height above the ground, did
not demonstrate a statistically significant rela-
tionship with set-shot accuracy. This may be
attributed to the inherently stable nature of
this skill and the relatively limited dynamic in-
fluences associated with it, compared to jump
shooting.
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6. Recommendations

1. Emphasizing the development of muscular
strength of the arms and legs within practical
basketball lessons, using exercises appropriate
to the level of third-year female students.

2. Incorporating simplified biomechanical analy-
sis during teaching and training by guiding
students toward correct joint positioning while
performing shooting skills.

3. Adopting specific exercises to improve layup
shooting, as it is among the skills most affected
by physical and biomechanical variables.

4. Directing instructors and coaches to consider
individual differences among students when
teaching shooting skills, particularly in relation
to movement timing and take-off time.
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