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Basketball is a dynamic team sport requiring speed, accuracy, motor coordination and quick
thinking. According to many experts, the jump shot is one of the most important offensive
skills in basketball. It can play a direct role in scoring and match outcomes. Coaches still
use conventional observation to assess shooting execution although this technique is not
always reliable since the movements are often rapid and complex. Modern scientific tools
are therefore needed for supporting measurement and performance development.

This study aimed to design an innovative T.T.B training device for measuring and develop-
ing motor reaction speed and jump-shot accuracy in basketball and to investigate its effect
on a composite jump-shot skill performance level. The researcher used the experimental
method with a two-group design, including experimental and control groups, with pre- and
post-tests. The study sample consisted of 20 second-year students from the Department of
Physical Education and Sport Sciences, College of Basic Education, University of Mosul.
The participants were allocated into two equal groups. The experimental group underwent
a training program while using the innovative device, while the control group went through
the same training program without using it. The training contained 24 sessions and lasted
for 8 weeks.

Using the device, data was collected to measure response time and shooting accuracy. Skill
performance level was calculated using a formula combining shooting accuracy and re-
sponse time. To further interpret the jump-shot performance biomechanically, high-speed
video recording was used. After examining the results, there were statistically significant
differences between the pre-test and post-test of the experimental group in favour of the
post-test. Additionally, the improvement percentage was 32.609%. The results of the post-
test also showed significantly better performance of the experimental group than the control
group. To conclude, the study device was able to enhance the level of skill performance of
the jump shot via the combination of visual stimulation, response-time control, shooting
accuracy scoring, and instant feedback.
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1- INTRODUCTION

Basketball is a dynamic team sport that involves
several skills, including physical abilities, technical
skills, perceptual awareness, and rapid decision-
making. When it comes to basketball, a jump shot is
one of the most important offensive skills that allow
one to score even with defensive pressure and from
different locations. After much practice, muscular
strength does not solely determine success in
basketball. According to experts, jump shooting
efficiency is determined by motor reaction speed,
shooting accuracy, visual perception, neuromuscular
coordination, body balance and biomechanical control
during the preparation, take-off, ball release and
landing phases [1,2].

There has been a new development in sport science
which  suggests that objective measurement,
biomechanical analysis and technology-supported
feedback are really important and useful for improving
basketball shooting. According to biomechanical
studies, there are a number of factors that affect
shooting success, including ball release angle, ball
release speed, ball release height, jump height, timing
of movement, and body alignment. Yet these factors
can be difficult to accurately assess by observation
alone, especially in the case of jump shots. The jump
shot takes place in a very short span of time and needs
the correct coordination between the upper and lower
limbs for its completion [1,3,4].

The error diagnosis and the improvement of skill
execution with the aid of high-speed video analysis,
sensor-based evaluation, visual stimuli, and instant
feedback tools have assumed importance [5,6]. Many
coaches still depend on direct observation and
subjective judgment in evaluating performance of jump
shots during applied training. While experience is
certainly important, many of these conventional
observations do not provide accurate information about
motor reaction time, shooting accuracy, or the
biomechanical characteristics of the movement.
Besides training an athlete’s technique via repeated
practice attempts, these traditional methods often work
without immediate objective feedback so that the
learner can modify performance from one attempt to
the next. Recent studies show that feedback-based and
technology-supported training can enhance skill
acquisition, improve shooting accuracy, and support
retention of motor learning in basketball [5,7].
Basketball shooting performance is also impacted by
visual perception and attentional control. Research has
shown that gaze behavior and quiet-eye characteristics
relate to shooting accuracy under defensive and
pressure constraints in basketball shooting [8]. Recent
studies have emphasized the effectiveness of visual
attention training in enhancing visual control and three-
point shooting accuracy in basketball. It is a good

example of how perceptual training can strengthen the
connection between visual processing and motor
execution in movement [9,10].

Training tools that offer visual stimuli and compel
quick and accurate responses are required. The present
study will fill the research gap of a training device that
is simple and field-based which can combine
measuring as well as development functions for
basketball jump shooting. Many of the currently
available techniques measure performance, shooting
percentage, biomechanical analysis after the
performance is done, or make use of the latest virtual
and augmented reality devices which may not always
be easily available in a common training environment
[6,11]. The number of devices that provide feedback on
motor reaction speed and shooting accuracy in the
same activity is limited. Thus, the creation of a
specialized device purposefully designed for
measuring motor reaction speed and shooting
accuracy, while giving immediate feedback, can be
helpful in improving training quality for basketball
shooting. It may also allow overcoming the drawback
of classical assessment.

Based on this gap, the present study aimed to design an
innovative training device for measuring and
developing motor reaction speed and jump-shot
accuracy in basketball. It also aimed to identify the
effect of using this device on the composite skill
performance level of the basketball jump shot among
students of the Department of Physical Education and
Sport Sciences. More specifically, the study sought to
determine the differences between the pre- and post-
tests of the experimental group in jump-shot
performance level and to compare the post-test results
between the experimental and control groups. Through
this approach, the study attempts to provide a practical
training tool that supports objective assessment,
immediate feedback, and skill development in
basketball.

2. Materials and Methods

2.1 Research Method

The researcher used the experimental method because
it is appropriate for identifying the effect of an
independent variable on dependent performance
variables under controlled conditions. The study
adopted a two-group experimental design with pre- and
post-tests. The experimental group performed the
training program using the innovative T.T.B device,
whereas the control group performed the same training
program without using the device. This design was
selected to determine the effect of the innovative device
on the composite jump-shot skill performance level,
which was calculated from shooting accuracy and
response time.
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Figure 1. Experimental design of the study.

2.2 Research Sample

The research sample consisted of 20 second-year
students from the Department of Physical Education
and Sport Sciences, College of Basic Education,
University of Mosul, for the academic year 2025-2026.
The participants were selected intentionally and then
randomly divided into two equal groups: an
experimental group and a control group, with 10
students in each group. The experimental group trained
using the innovative device, whereas the control group
followed the same training program without using the
device. The distribution was performed by lottery to
reduce selection bias and to ensure fairness between the
two groups.

2.3 Homogeneity and Equivalence of the Two
Groups

In the initial stage of the experiment, the homogeneity and
equivalence of the two groups were verified in terms of
age, height and body mass. Any differences that
appeared after the experiment had to basically be due to
the training program and the use of the innovative
device.

Table 1. Homogeneity and equivalence between the ex-
perimental and control groups

No. Variable Unit Experi- Con- t- Sig.
mental trol value
Mean * Mean
SD +SD
1 Height cm 175.60  170.80 1.84 0.081
+ 6.56 +4.93
2 Age month 271.70 264.00 0.94 0.357
+20.82 +15.12
3 Body kg 7190+ 69.60+ 0.72 0.475
mass 7.46 6.61

According to Table 1, all Sig. values surpassed the 0.05
level. The data suggests that the differences between
the experimental and control groups were not statisti-
cally significant, so the two groups were equivalent be-
fore the experiment.

2.4 Data Collection Methods

The researcher needed to compile data by using the fol-
lowing methods.

1. He started with a comprehensive review
and analysis of relevant scientific articles
pertaining to shooting in basketball, mo-
tor reaction speed, skill acquisition, and
technology-enabled feedback.

2. The next step involved measuring motor
reaction speed using the innovative T.T.B
device.

3. The third step was to measure the accu-
racy of a jump-shot using the scoring
system within the device.

4. The calculation of skill performance level
was done using a formula combining
shooting accuracy and response time.

5. Inthe fifth step, the researcher used
high-speed video recording to support
descriptive biomechanical interpreta-
tion.

6. Statistical analysis was conducted using
SPSS Statistics 25.

Recent research supports the use of technology-based
feedback and visual training tools in basketball because
they provide objective information that can improve
motor learning and shooting performance [1,2,5,7].
Basketball shooting performance has also been shown
to depend on visual attention, release mechanics, and
coordination between perception and movement
[4,8,11].

2.5 Devices and Tools Used in the Study

The innovative T.T.B device.

High-speed video camera.

Camera tripod.

Adhesive tape.

Three basketballs.

Metric calibration scale.

Indoor basketball court.

Data recording forms.

Computer for biomechanical and statistical analysis.

2.6 Description of the Innovative T.T.B Device

The innovative device was named T.T.B, which refers
to Test, Training, and Basketball. It is a digital training
and measurement device designed to measure and de-
velop motor reaction speed, shooting accuracy, and
skill performance level in the basketball jump shot.
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The device combines three main functions. First, it pre-
sents a visual stimulus to the player. Second, it records
response time from the appearance of the visual stimu-
lus until the completion of the shooting action. Third, it
evaluates shooting accuracy according to the result of
the shot. Therefore, the device works as both an assess-
ment tool and a training tool.

Figure 2. Components of the innovative T.T.B device.
2.7 Components of the Device

1. Mini backboard: contains a light signal positioned at
the center of the board to act as the visual stimulus.

2. Ultrasonic or laser sensor: placed directly under the
rim to stop timing when the ball reaches the basket
area.

3. LCD screen: displays the response time of each
shooting attempt.

4. Control circuit: used to operate and control the de-
vice.

5. Visual light stimulus: indicates the moment at which
the player should start the jump-shot action.

6. Vibration sensor: detects contact of the ball with the
backboard or rim.

7. Audio feedback unit: gives an encouraging signal
when the player achieves the required response
time.

2.8 Device Scoring System

The device evaluates shooting accuracy according to
the following scoring system:

o If the ball enters the basket directly without

touching the backboard or rim, the player re-
ceives 3 points.

e |f the ball touches the backboard or rim and

then enters the basket, the player receives 2
points.

e |f the ball touches the backboard or rim but

does not enter the basket, the player receives 1
point.

e |f the ball does not touch the backboard or rim

and does not enter the basket, the player re-
ceives 0 points.

o Visual stimulus appears

The Sght signal in the center of
the backbosed turns on randomly
a3 the visual stmulus.

‘ o Player responds

The player parcawes tha lgnt
and prepares to parform
he jump-shot.

' o Jump-shot execution

The player performs the
Jump-ahot toward the basket
afer the stymulus

o Response time is recorded

The sensoe stops the timer whan the
ball reaches the basket area.

Response time = displayed on
the LCD screen.
LT T Gy wva——" s e
e et R © shooting accuracy is scored
Accuracy |s evatated based on
) i i the result of the shot
{3 pants / 2 points ¢ 1 point / O poirt)

| 3 peires | 2 pokts
|
Skl F Lovel  _  Aocwracy Score e Skill performance level
570 QT — | Is calculated

The device calculates the skil
i
| Tl | SPL=370.436 pertamance kevel using the formda
Acturacy Soene « 3 — | & ey ¥
!hvw-ﬂn-lus SPL 658 SPL « Acouracy Scon / Response Tiere

Figure 3. Mechanism of the T.T.B device during jump-shot
performance.

Motor reaction speed was defined as the time from the
appearance of the visual stimulus until the completion
of the jump-shot action and ball arrival to the basket
area.
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Skill performance level was calculated using the fol-
lowing formula:

Skill performance level = Shooting accuracy score / Re-
sponse time

This formula reflects the combined relationship be-
tween accuracy and speed. A higher score indicates bet-
ter performance because it means that the player
achieved greater shooting accuracy in a shorter re-
sponse time.

2.9 Device Calibration and Measurement Reliability

Since the T.T.B device was specifically designed for
the present study, the researcher carried out preliminary
field checks before using it in the main experiment. Re-
peated attempts were made to check the visual stimulus,
sensor response, LCD display, scoring response, and
sound feedback. The high-speed video footage was fur-
ther compared with the sensor data to check whether the
recorded time really corresponded to the time at
which the ball reached the basket zone. Attempts that
had clear sensor interruption or in which the ball arrival
point was not properly tracked were repeated. Experts
in the area of basketball, measurement and evaluation,
biomechanics and sport training were invited to exam-
ine the device and its scoring procedure in terms of the
appropriateness of its components, scoring logic, and
field suitability. Through these procedures, face valid-
ity, field suitability, and practical reliability were
strengthened. Given the device’s novelty, future re-
search should compare the timing precision of the de-
vice against laboratory-grade timing devices, while also
reporting technical error of measurement on larger sam-
ples.

2.10 Biomechanical Analysis

VA

Figure 4. Biomechanical analysis setup for the basketball
jump shot.

High-speed video recording supported the descriptive
biomechanical interpretation of the jump-shot skill. The
camera was mounted on a tripod at a good distance

from the shooting place. It was verified that the camera
could clearly see the main phases of the movement, in-
cluding preparation, take-off, ball release, follow-
through and landing on the ground. A biomechanical
setup was deployed to support device-based measure-
ments and evaluate shooting performance more objec-
tively. This is crucial for the interpretation as the suc-
cess of the jump-shot is influenced by various kine-
matic variables. Various factors such as release angle,
release speed, release height, jump height, body align-
ment and movement timing are important in shooting
[1,3,4]. In the current study, these variables were used
for descriptive interpretation rather than as separate in-
ferential outcomes.

2.11 Experimental Control

The researcher accounted for multiple variables for the
internal as well as external validity. Both groups re-
ceived their training at the College of Basic Education,
University of Mosul’s indoor sports hall. Both groups
similarly experienced the same training time, number
of sessions, the environment, the general content of the
program, etc. The experimental group participated with
T.T.B device, while the control group was involved in
training without the T.T.B device. Both groups were in-
structed the same way by the same instructor.

The researcher employed the same basketballs and
court along with the same data collection methods dur-
ing the pre-test and the post-test. Furthermore, the cam-
era and scoring system were consistent in both tests.
The researcher took care to ensure that during the ex-
perimental time, no student got exposed to any other
program. By choosing students from the same aca-
demic stage, the researcher controlled the maturation
and selection effects. The researcher confirmed that-
there were no significant differences between the two
groups prior to the experiment. The above processes
served to confirm that the improvement was mainly due
to the device-supported training program.

2.12 Main Experiment

The pre-test was held on 17/11/2025 for both groups.
The students were instructed by the instructor on testing
procedures after demonstrating one jump-shot test at-
tempt. Participants were allowed two attempts as a fa-
miliarization trial prior to the test attempts.

The T.T.B device was utilized to evaluate shooting ac-
curacy and motor reaction speed in the pre-test. The uti-
lization of a high-speed camera allowed biomechanical
support to be recorded for jump-shot performance.
Both groups underwent the application of the training
program for eight weeks after pre-testing, that is, from
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24/11/2025 until 15/1/2026. The training program con-
sisted of 24 training sessions that were spread out over
three training days a week for 90 min.

In the training program, the members of the control
group did repeated practice of jump shots without using
the device. For the experimental group, the jump-shot
practice training program was conducted with the help
of the T.T.B device. In terms of setting a target response
time with the device, if the player's initial response time
was 0.46 s, then the first target time was set lower than
this value, for example 0.44 s. If the player successfully
managed to perform the jump shot within the target
time, then the device recorded it as a success and gave
positive feedback.

If the player exceeded the target time, the device would
activate an alarm signaling that the player was unable
to complete the jump shot within that time. There was
a gradual decrease in the target times across the training
weeks, for example from 0.44 sto0 0.42 s, thent0 0.40 s
and 0.38 s. This progressive reduction aimed to im-
prove reaction speed while maintaining shooting accu-
racy.

The post-test was conducted on 18/01/2026 under the
same conditions as the pre-test. The same measurement
procedures, camera position, device setup, and testing
environment were used.

2.13 Training Program Structure

Table 2. General structure of the training program

Variable Description
Duration 8 weeks
Total sessions 24 sessions
Weekly frequency 3 sessions per week
Session duration 90 minutes
Target skill Basketball jump shot

Experimental group Training with T.T.B device

Control group Training without device

Repetition, progressive re-
sponse-time reduction, and
shooting accuracy control

Main training principle

Immediate visual/audio feed-

FEgtlIREc G back for experimental group

According to years of classical research, feedback is
very useful in sport training because the feedback al-
lows the learner to adjust performance after each at-
tempt in an immediate way until the goal is achieved.
Recent researchers have investigated the effectiveness
of several different feedback approaches on the learn-
ing and retention of shooting in basketball, including
error-based, reinforcement-based, and real-time feed-
back approaches [5,7]. The approaches based on virtual
and sensor-based sport training systems provide more

objective and repeatable learning environments com-
pared with traditional observation alone [11,12].

2.14 Statistical Analysis

The researcher used SPSS Statistics 25 to analyze the
data. The following statistical methods were used:

Mean.

Standard deviation.
Coefficient of variation.
Percentage of improvement.
Paired-samples t-test.
Independent-samples t-test.
Cohen’s d effect size.

The percentage of improvement was calculated using
the following formula:

Percentage of improvement = [(Post-test - Pre-test)
/ Pre-test] x 100

Cohen’s d was recommended to determine the practical
magnitude of the training effect, especially because the
sample size was small. Statistical significance was set
at p <0.05.

3. Results and Discussion

3.1 Designing the Innovative T.T.B Device

The first objective was achieved by designing the inno-
vative device T.T.B. It is a digital training and meas-
urement tool for basketball jump-shot performance. It
can measure motor reaction speed, shooting accuracy
and the overall level of skill performance. The device
works by showing a visual stimulus to the basketball
player, as discussed in the Introduction Chapter. The
apparatus keeps track of the duration it takes after a
stimulus has appeared until the execution of a shot. At
last, the T.T.B device scores the accuracy of the shot
according to the outcome of the attempt. Thus, the de-
vice, in addition to serving as a measuring and evalua-
tion tool, also serves as a training tool for the player to
modify performance from one attempt to the next.

By training the jump shot, the player can measure mo-
tor reaction speed, shooting accuracy and the overall
level of skill performance. As a result, the device assists
the player in obtaining immediate feedback and deter-
mining how to change performance from one attempt
to the next. Consequently, jump-shot training can be a
controlled and measurable training task rather than a
random practicing task.

During the training session, coaches typically observe
whether the player is repeating the skill several times
and whether the player is performing the skill better as
a function of training. However, this may not be the
case. The coach could not know if the player was just
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faster to start his shooting motion, or just shooting more
accurately, or using better coordination of movement.

The T.T.B device addresses this limitation by linking
accuracy with response time through the formula: Skill
Performance Level = Accuracy Score / Response Time.
Improvement of performance requires reduced re-
sponse time and no decrease in shooting accuracy. This
methodology coincides with recent trends in sport train-
ing that enlist feedback-based, technology-supported
systems to enhance motor learning with technical cor-
rection in basketball [15,20,21].

3.2 Differences Between the Pre- and Post-tests of
the Experimental Group

Table 3. Differences in skill performance level between
the pre- and post-tests of the experimental group

Improve- t-

Test  Mean SD ment%  value Sig.

':g:t 1601 0270

o 32.609%  7.360  0.000
2033 0112

test

The researchers state that the result in Table 3 shows
there were statistically significant differences between
the pre-test and post-test of the experimental group in
the skill performance level of the basketball jump shot.
The pre-test average score was 1.601, while the post-
test average score was 2.033. The percentage improve-
ment came to 32.609%, and the Sig. value was 0.000,
which is less than the required level of significance
(p<0.05). Consequently, the performance of the jump
shot improved due to the training program supported by
the T.T.B device. Therefore, the device contributed
greatly to the improvement in the performance of the
jump shot.

This improvement can be explained by the nature of the
device-supported training. The device provided a visual
stimulus, required a quick motor response, measured
response time, and evaluated shooting accuracy imme-
diately. Thus, the improvement was not only the result
of repeated shooting attempts, but also purposeful rep-
etition supported by immediate feedback and objective
measurement.

The final score is calculated using the equation: accu-
racy score/response time. Thus, a higher final score im-
plies that the player is capable of producing an accurate
shot in less time. In basketball, it is particularly im-
portant to reduce response time while maintaining ac-
curacy because the jump shot is usually performed un-
der defensive pressure and within limited time. The
overall improvement is meaningful and related to the
practical demands of the game.

The recent evidence suggests that visual attention, gaze
behaviour, ball-release mechanics, and motor timing
affect basketball shooting performance [9,14,17,24].
The movement quality of the shooter, release timing,
release angle, release speed, and stability of visual con-
trol suggest that shooting success and efficiency are not
determined purely by whether the ball goes in the bas-
ket. As such, the T.T.B device may have helped with
better performance through enhanced visuo-motor inte-
gration.

The result reflects contemporary evidence regarding
training supported by feedback. Studies demonstrate
that technology-supported feedback systems and aug-
mented training environments can enhance the quality
of technical correction and learning of a basketball shot
[15,20,21].

The present study indicated that players could identify
the success or failure of their attempt in terms of time
and accuracy through the immediate feedback provided
by the device. The feedback should assist with correct-
ing errors, improving timing, and stabilizing the move-
ment pattern over repeated trials.

309
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Figure 5. Improvement percentage in skill performance level
of the experimental group.

3.3 Post-test Differences Between the Experimental
and Control Groups

Table 4. Differences in skill performance level between
the experimental and control groups in the post-test

Group Mean SD t-value Sig.
Control 4 444 0303 6340  0.000
group
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Experi-

mental

group
According to the post-test of skill performance level, as
presented in Table 4, there are statistically significant
differences between groups. Each group of the experi-
ment was involved in the same general training pro-
gram and performed the same number of practice at-
tempts. The group trained using the T.T.B device
achieved higher levels of performance than the group
trained without the device. Mean scores reveal that the
experimental group outperformed the control group in
the post-test, where the experimental group recorded
2.033 against 1.386 for the control group. In addition,
the significance value was 0.000, less than 0.05, in fa-
vour of the experimental group. The study’s findings
confirm that use of the device adds training value over
and above that afforded by a traditional training pro-
gramme.

2.033 0.112

The two groups executed the identical general training
program. However, the experimental group addition-
ally trained specifically with visual stimulation, re-
sponse-time recording, scoring of accuracy, and imme-
diate feedback. On the other hand, the control group
practiced the skill without device features. According
to the results, the higher training value of the experi-
mental group is due to the use of the T.T.B device.

The Table 4 results of basketball jump-shot perfor-
mance show that the experimental group is superior,
and this can be interpreted based on the notion of pur-
poseful and measurable practice. In the experiment, the
control group exercised mainly on the basis of repeti-
tion and coach observation, which may enhance perfor-
mance marginally.

In addition, the experimental group subjects got imme-
diate feedback after each trial which probably enhanced
attention focus, motivation and control of performance
errors. Recent studies demonstrate a similar finding,
where performance improved when feedback was pro-
vided and when basketball shooting training was sup-
ported by a device, as opposed to shooting training
alone [15,20,21]. The system for training with the
T.T.B device was also programmed to progressively
challenge the learner.

The target response time was progressively reduced be-
tween the first training day and the last. This required
the subject to continuously and accurately perform the
basketball jump shot. Consequently, it is likely that the
steadily decreasing nature created an increased percep-
tual-motor control and neuromuscular coordination de-
mand on the player. In fact, experimental investigations

regarding basketball shooting demonstrate that atten-
tional focus, movement consistency, and visual control
of players under pressure and fatigue affect outcomes
[18,19,23]. It can be assumed that the T.T.B device may
be able to improve the ability of players to organize per-
formance rhythm and maintain shooting accuracy.
Moreover, this finding is also in conformity with evi-
dence for differential and specific shooting training,
and indicates a possible role of structured variations,
feedback, and definite performance targets in improv-
ing shooting effectiveness among youth players and de-
veloping athletes [16].

The T.T.B device provided this type of structured envi-
ronment. This device provides a combination of visual
stimulus, atiming demand, an accuracy score, and feed-
back within the same task. As a result, the players in the
experimental group were not only repeating the jump
shot, but were also learning how to perform it more ef-
ficiently.

304

2033

154

104

Skill performance level

(154

04-

Expenmental group

(ontrol group

Figure 6. Post-test comparison between the experimental
and control groups in skill performance level.

3.4 Discussion

As per Table 4, the overall outcomes of the study reveal
that T.T.B was an effective intervention in improving
basketball jump-shot performance. The gain scores of
the experimental group between the pre-test and post-
test and the superior performance of the experimental
group over the control group in the post-test show that
the device-based training programmed has a positive
effect on the development of skill. The essential com-
ponents must have been integrated to produce that im-
pact, namely visual stimulation, response-time control,
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and feedback on shooting accuracy, all of which are
present in the device. By establishing a link between
speed and accuracy, the unique device improved per-
formance.

Basketball’s fast but inaccurate execution is not useful
for effective performance. Execution that is correct but
slow may also be ineffective due to defensive pressure.
Thus, the device's worth goes beyond training alone,
and instead lies within training both components to-
gether. It assisted the players in minimizing reaction
time without compromising accuracy in shooting exe-
cution quality. Due to training both speed and accuracy
together, it is clear that the performance level of the
skill improved in the experimental group. Moreover,
the results imply that observation alone is limited in
evaluating fast and complex sports skills. The jump
shot consists of preparation, take-off, release, follow-
through and landing phases. Moreover, the phases hap-
pen quickly and so may not be readily evaluated by ob-
servation alone.

Latest studies have shown that there are biomechanical
and perceptual indicators that affect shooting perfor-
mance. These indicators include release angle, release
speed, release height, jump height, gaze behaviour and
timing of vision [9,14,17,24]. Consequently, the use of
the measurement apparatus together with the high-
speed video analysis provides a more objective profile
for judging performance. Overall, the current research
supports the use of smart and field-based training tools
in basketball development. When they come as coach-
ing devices, they may aid in moving from subjective
judgement to objective measurement and from ordinary
repetition to feedback-based learning. A simple tech-
nology embodiment is the T.T.B device which en-
hances skill performance within an applied sports sci-
ence environment.

4. Conclusions and Recommendations

4.1 Conclusions

According to the study results, the new T.T.B. device
was successfully designed as a device that could be im-
mediately used to measure and develop the motor reac-
tion speed of a basketball player, shooting accuracy and
jump-shot skill performance. The device demonstrated
efficacy because of the integration of the visual stimu-
lation, response-time recording, accuracy scoring and
immediate feedback within a common training task.
The hybridization enhanced the device to create a train-
ing environment that is more objective and interactive

as compared to only practice. The findings further re-
vealed that the experimental group improved signifi-
cantly in the jump-shot skill performance from pre-test
to post-test. The improvement percentage of 32.609%
indicates that the proposed training program supported
by the device had an effect on the development of per-
formance. The improvement amount underlines that the
device has the ability to improve the relationship be-
tween speed and accuracy, which is one of the most im-
portant requirements for successful jump shooting in
basketball.

Another proof of the effectiveness of the device is the
comparison of the scores of the experimental and con-
trol groups in the post-test. The experimental group had
superior scores, which confirms that the device has ef-
fective training value beyond mere repetition of the
task. It is likely that the use of visual stimuli and imme-
diate feedback improved perceptual-motor responses,
neuromuscular coordination, and purposeful repetition
potential.

To summarize, the study reveals that the T.T.B device
may be successfully used as a training and measure-
ment tool to develop basketball jump-shot performance
among university students.

4.2 Recommendations

In light of the above results, basketball coaches may
wish to consider using the T.T.B device in training pro-
grams designed to develop jump-shot performance
when the training objectives are both the speed of reac-
tion and the accuracy of the shot. It could be the case
that university students, youths and developing players
would be the best users of this device. The link between
speed of response and accuracy would be something
they could immediately see due to the feedback.

Basketball trainers should use technology to aid the
feedback aspect of the training session rather than rely-
ing merely on observation. Utilization of technology
feedback support probably helps players notice their er-
rors more quickly, thus allowing them to modify their
performance in a more efficient manner. In addition,
employing visual stimuli, managing timing control, and
assessing task accuracy may enhance motivation while
also boosting the specificity of training in relation to the
demands of actual game play.

In future research, it is essential to investigate the T.T.B
device’s effectiveness on other basketball skills. This
may involve set shooting and three-point shooting, but
may also involve dribbling followed by shooting and
passing accuracy.
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Additional research involving larger samples and vari-
ous populations is warranted. Similar studies involving
female players and competitive basketball players will
inform whether and how results can be generalized to
larger basketball populations.

Future studies should also include more biomechanical
variables, such as release angle, release speed, release
height, jump height, body alignment, and movement
timing, in order to explain the mechanisms behind per-
formance improvement more precisely. Finally, work-
shops and training courses should be organized for bas-
ketball coaches to introduce the mechanism of the
T.T.B device and demonstrate how it can be used effec-
tively within training units.

Study Limitations

The small size of the sample is one of the major limita-
tions of this study. This means the experiment took
place only on 20 college students. Accordingly, the
findings of the research should be used only for this
population. We cannot generalize the results to all bas-
ketball players without further studies involving di-
verse samples. In addition to this, only jump-shot per-
formance was assessed. Other offensive skills were
given no focus. The inferential analysis also focused on
the composite skill performance level derived from
shooting accuracy and response time. In future studies,
we should include response time, shooting accuracy,
and biomechanical parameters as separate outcome var-
iables in addition to the composite index.
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