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Abstract

Background. This preliminary research explores enhancing reaction times in basketball, emphasizing quick response
requirements. It uniquely focuses on Fitlight Technology’s role in training and testing, highlighting and defining reactive

reaction time.

Aims. The study aimed to analyze Fitlight Technology’s effectiveness in training programs and testing reaction speeds,

particularly in 13-14-year-old basketball players

Methods. Conducted in Targu Mures in the sports gym of ,,Liceul Teoretic Gheorghe Marinescu” , 19 young athletes
from LPS Targu Mures team participated. Over 8 weeks, they underwent a specialized training regimen using Fitlight, with
sessions held three times a week. The program concentrated on diverse motion and reaction drills, measuring both upper and

lower limb response times.

Results. The training led to significant improvements in reaction times, especially in upper limb reactive reaction time.
This particular aspect showed remarkable enhancement, wich could indicate improved reflex capabilities in rapid, game-like
scenarios. While overall reaction times reduced, individual performances varied.

Conclusions. Confirming the hypothesis, the 8-week Fitlight-enhanced training regime markedly improved young
players’ reaction speeds, with a standout increase in reactive reaction time. This finding emphasizes the potential of modern
technology in sports training, particularly for developing reflexes essential in dynamic sports.
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Introduction

Basketball, as a professional sport, is defined by its
complexity and high speed, as well as by its dynamism,
unpredictability and ability to anticipate, which is
characterized by quick reflexes at all stages of the game
(Dogan & Ersoz, 2019: Saavedra et al., 2018). During the
game, a basketball player must respond appropriately and
quickly (Ghuntla et al., 2012), meaning that reaction time
is a very important aspect of the game.

Delmas et al. (2018) and Casamento-Moran et al.
(2019) agree that the reaction time to visual stimuli is
the amount of time that passes between the stimulus’s
appearance and the start of any of the following response
typologies: motor, cognitive, and recognition. Research has
indicated that the response time is contingent upon several
factors, such as the type of stimulus, the length of time

the stimulus applied, the stimulus’s intensity, the rate at
which nerve influx is transmitted afferently and efferently,
the intricacy of the task, the size of the muscle group or
segment performing the task etc. (Tarkka & Hautasaari,
2019; Trofimova et al., 2020; Lakhani et al., 2014; Badau
et al., 2018a). This focus on reaction time has led to the
development and implementation of innovative training
techniques in professional basketball. Among these, the
use of technology such as the Fitlight Training System has
gained prominence.

The Fitlight System can be activated and deactivated
through various physical interactions. As a player engages
with these lights, they are not only improving their speed
and responsiveness but also enhancing cognitive functions
that are critical for on-court decision-making.

The application of such technology in training regimes
reflects an evolving understanding of the physical and
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cognitive demands of basketball. By integrating technology
into training, coaches are able to simulate real-game
scenarios and track players’ performance with greater
accuracy. Consequently, players are better equipped to
handle the fast-paced nature of the game, where split-
second decisions can be decisive. This approach to training
underscores the importance of reaction time in basketball
and represents a shift towards more tech-driven, analytical
methods in sports training.

All of this can be measured with the help of the Fitlight
Technologie. These FITLIGHT training systems that are
RGB LED-powered plate-shaped tools serve as targets
that the player must clear to complete workout-specific
exercises. These distinctive training lights can be attached
to walls, poles and other training tools or positioned
anywhere for any sport specific training exercises. The
FITLIGHT® smartphone app is used to adjust each
exercise. Users can set the lights during setup by selecting
one of the simple and fun built-in programs, or design their
own special routines using the app. This technology in
professional basketball has mostly been used to enhance
the ball handling ability (Rogozhnikov et al., 2020), hand-
eye coordination and reaction time (Ors et al., 2019).

Numerous investigations have explored the idea of
reactive agility (Trajkovi¢ et. al, 2020; Andrasi¢ et al.,
2021; Hoffman, 2020; Sekulic, 2014); however, there’s a
lack of comprehensive exploration into the specific term
reactive reaction time. Thus, we propose defining it as the
capacity to respond promptly and adeptly to unforeseen
and variable situations while moving. This includes not
merely the physical quickness of a reaction, but also the
mental rapidity needed for swift judgment. Particularly in
sports like basketball, this form of reaction time proves
crucial. Athletes encounter a fluid environment where they
must instantaneously interpret and adapt to the actions of
their opponents and the trajectory of the ball. Therefore,
training that targets reactive reaction time aims to sharpen
both the athlete’s kinetic reflexes and cognitive quickness,
ensuring they can adjust to new conditions effectively. This
kind of training is vital for refining a sportsperson’s all-
around abilities, empowering them to react naturally and
precisely in the intense environment of professional sports.

Hypothesis

Based on the assumption that by implementing the
“Fitlight” technology in a training program, by the end of
the season it is possible to test and improve the reaction
time of male basketball players aged 13-14 years.

Material and methods

Fitlight technology used in testing and training
program

Fitlight equipment was utilized in the preliminary
research for both training and testing purposes. The RGB
LED-powered plate-shaped equipements act as targets that
the player must clear in order to perform workout-specific
exercises. For any sport-specific training exercise, these
unique training lights can be placed anywhere, fastened to
walls, poles or on the ground. Every light can be adjusted
using the FITLIGHT® smartphone app. During setup, users
can choose from a variety of easy-to-use and entertaining
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built-in programs to control the lights. With the app, users
can create their own unique exercises or alter existing ones.
We used the fitlight app to create each one of our training
exercises and the upper limb reactive reaction test.

Experimantal study programe

The experimental study was conducted for 8 weeks,
for 3 practices per week, implementing 5 exercises per
each practice. In total we created 27 exercises categorized
into three main types: stationary exercises, exercises with
dynamic movement, and exercises with active/semiactive
defender.

- Stationary exercises: These involve players
performing drills in a fixed position. For example, dribbling
in place while responding to the light cues of a Fitlight
device attached to a wall. The colors of the lights indicate
different dribbling directions, such as red for front changes,
blue for between-the-legs, and green for behind-the-back.

- Exercises with dynamic movement. These drills
incorporate player movement across the court. An example
is navigating a set of Fitlights arranged in specific patterns,
requiring players to move swiftly while maintaining
control of the ball. These exercises focus on agility, quick
directional changes, and maintaining balance.

- Exercises with active/semiactive defender: These
exercises simulate game-like scenarios involving direct
interaction with an opponent. They include complex
movements like lateral shuffles, offensive and defensive
dribbling, and shot contesting, all coordinated with Fitlight
cues. The training makes extensive use of the Fitlight
system, a technology that lights up in different colors and
requires players to react accordingly. This system is used to
improve reaction times, decision-making under pressure,
and specific basketball skills like dribbling, passing, and
shooting. The exercises progressively build from simple
stationary drills to more complex movement and interaction-
based drills, ensuring a comprehensive enhancement of the
players’ physical and technical abilities. In Table I the Gant
Chart represents the training scheduelle, displaying the
exercises used in the preliminary study.

a) Period and place of research

The preliminary study was conducted between 13th of
April and 13th of June 2023. On the 13th and 14th of April
the initial tests were applied for the players, afterwards we
implemented an 8 week training program which included
3 practices per week with 5 exercises using the fitlight
technology followed by the final testing on the 12th and
13th of June. The study took place in the sports gym of
“Gheorghe Marinescu” High School (LPS) from Targu
Mures.

b) Subjects and groups

The subjects of the study were 19 players from “LPS
Targu Mures” team, who finished the Ul4 Romanian
championship early on the 5" of March 2023. Thanks to
the calendar of the U14 Romanian championship the group
was easy to select having a very long off-season, and
beeing easier for them to focus on their individual growth.

¢) Applied tests

There were 3 tests applied, upper limb reaction time,
upper limb reactive reaction time, lower limb reaction
time. Upper limb reaction time — On this test 4 fitlights
were placed on a table 80 cm tall. The fitlights .were in a
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Table 1
Gant Chart of study.

Week 1 Week 2 Week 3

Week 4

Week 5 Week 6 Week 7 Week 8

P1|P2|P3|P1|P2|{P3|P1|P2|P3|P1

P2|P3(P1|P2|P3|(P1|P2|P3|(P1|P2|P3|P1|P2|P1

IEx1.

[Ex2.

[Ex3.

[Ex4.

IEXS.

IEX6.

IEx7.

IEx8.

IEx9.

IEx10.

IEx11.

IEx12.

IEx13.

IEx14.

IEx15.

IEx16.

IEx17.

IEx18.

IEx19.

IEx20.

IEx21.

IEx22.

[Ex23.

[Ex24.

[Ex25.

IEx26.

IEx27.

O - Exercise on standing position

[ - Exercise with dynamic movement

[ - Exercises with active semiactive defender

line, 10 cm from each other. The players had to place their
hand on top of the fitlights when they lighted up. The test
was over when the players managed to touch 30 fitlights.
Upper limb reactive reaction time — The positioning of the
fitlights were the same as in the previous test, the twist is
that depending on the colour that lights up the players must
put their right/left hand on top of the device, right hand for
the colour red, left hand for the color blue. The test was
over when the player managed to touch 30 lights, 15 with
the left and 15 with the right hand. Lower limb reaction
time — The positioning of the fitlights were on the ground
in a line with 10 cm between each. The player had to place
their leg above a fitlight that lit up 30 times. The devices
proximity sensor was set to 30 cm.

d) Statistical processing

In the first part of the statistical processing the fitlight
app automatically calculated the average reaction time for
each player. The results were exported into IBM SPSS
26 software to determine the following parameters: Min
(minimum), Max (maximum), Mean, CV (Coefficient
of variation), St. Deviation, St. Error Mean, Confidence
Interval for the mean (CI-95%) with the two benchmarks

19

lower and upper, t (T paired Test), df (Value associated
with a test statistic that is used in determining the observed
significance level), p (significance) and Cohen’s effect size.
For Cohen’s effect size interpretation, we used: over 0.20 =
small effect size, over 0.50 = medium effect size, over 0.80
= large effect size. For this study, the significance was set
at p < 0.05 for all analyses.

Results

The descriptive statistics in Table II provide valuable
insights into the reaction times of young basketball
players, highlighting changes between their initial testing
(IT) and final testing (FT). These statistics encompass
various aspects of the players’ performance and indicate
the effectiveness of the training they underwent.

At the Upper Limb Reaction Time test, the data reveal
an improvement in reaction time from the initial to the
final testing. This is evidenced by a decrease in the mean
reaction time, from 0.351 seconds during IT to 0.335
seconds in FT. This improvement suggests that the players
were able to respond more quickly in tasks involving upper
limb movements as a result of their training. However, it



Norbert Steff & Dana Badau

is important to note an increase in variability among the
players’ performance in the final test, as indicated by a
higher standard deviation and coefficient of variation (CV).
This increase suggests that while the group as a whole
improved, individual performances varied more widely in
the final test compared to the initial test. At the Upper Limb
Reactive Reaction Time, a similar trend is observed. The
average reactive reaction time improved significantly, with
the mean decreasing from 0.545 seconds in IT to 0.455
seconds in FT. This substantial improvement points to
enhanced reflexive responses in situations requiring quick
upper limb movements. Like the upper limb reaction time,
there was also a slight increase in the variability of players’
performances in the final testing, as reflected in the higher
standard deviation and CV. This might indicate differing
levels of improvement among individual players.

The Lower Limb Reaction Time statistics also show
a positive trend. The mean reaction time improved from
0.556 seconds in IT to 0.523 seconds in FT, suggesting
faster responses in tasks involving lower limb movements.
Notably, in contrast to the upper limb measurements, the
variability in lower limb reaction times decreased in the
final test. The lower standard deviation and CV in FT
compared to IT indicate that the players’ performances
were more consistent in the final testing. This consistency
might be attributed to specific training focused on lower
limb coordination and speed, which benefited the players
uniformly.

Overall, these descriptive statistics demonstrate that the
basketball players experienced notable improvements in
reaction times across different types of movements due to
their training regimen. The decrease in mean reaction times
for both upper and lower limb tasks is a clear indicator
of enhanced performance. While there is an increase in
variability in the upper limb tasks, the decreased variability
in lower limb tasks suggests a more uniform improvement
in this area. These results can be incredibly useful for

coaches and trainers in evaluating the effectiveness of their
training programs and in making informed decisions for
future training strategie.

The results of the paired t-tests presented in Table 111
provide a statistical evaluation of the changes in reaction
times of young basketball players following an 8-week
training program that incorporated exercises with Fitlight
technology. Analyzing the results we noticed that at the
Upper Limb Reaction Time test, the t-value of 2.377 and a
p-value of 0.029 suggest that the improvement in reaction
times is statistically significant, albeit with a small effect
size (Cohen’s d = 0.380). The 95% CI does not include
zero (0.002 to 0.030), further indicating a true effect. At
the Upper Limb Reactive Reaction Time test we noticed a
very high t-value of 10.599 and a p-value of 0.000 indicate
a highly significant improvement. Cohen’s d of 1.524
suggests a very large effect size, meaning the training
had a substantial impact on reactive reaction times. The
95% CI (0.072 to 0.108) is well above zero, confirming
the significance of the improvement. At the Lower Limb
Reaction Time test as observed the t-value of 4.521 and a
p-value of 0.000 demonstrate a significant improvement.
Cohen’s d of 0.419 indicates a small to almost moderate
effect size. The 95% CI (0.018 to 0.048) also supports the
significance of the improvement.

In summary, the paired t-test results provide strong
evidence that the 8-week training program significantly
improved the reaction times in both upper and lower limbs
of the young basketball players. The most pronounced
effect was seen in the upper limb reactive reaction time,
suggesting that the training was particularly effective in
enhancing conditioned reactive responses very important
in basketball.

The effect sizes imply that the improvements were
not only statistically significant, but also practically
meaningful, highlighting the efficacy of exercises with
FitLight technology in enhancing athletic performance.

Table IT
Descriptive statistics of the reaction time test of study.
Indicator Moment of testing N Min Max Mean St. Dev Cv

Upper limb reaction time It 19 0279 0419 0351 0.038 10.870
Ft 19 0.235 0399 0.335 0.044 13.233
Upper limb reactive reaction time It 19 0455 0.645 0.545 0.063 11.486
Ft 19 0365 0.543 0455 0.056 12.225
Lower limb reaction time It 19 0418 0.713 0.556  0.085 15.342
Ft 19 0411 0.645 0.523 0.071 13.678

N - sample size; It — initial testing; Ft — final testing.

Table IIT
Statistical analysis of rection time tests of study.
o,
Indicator St?\;[f;l:’or Lov?fr % S[I)per df P Cohen’s d
Upper limb reaction time 0.007 0.002  0.030  2.377 18.000 0.029 0.380
Upper limb reactive reaction time 0.009 0.072  0.108 10.599 18.000 0.000 1.524
Lower limb reaction time 0.007 0.018 0.048  4.521 18.000  0.000 0.419

CI- Confidence Interval; t- t value in a paired t test; df- degrees of freedom; p- statistical significance.
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Discussion

The findings from Hassan et al. (2022) about improving
agility and reaction time in basketball players using
FITLIGHT align with the results of our study about the
impact of similar technologies on reaction times. Our
study adds to Hassan et al. (2022) by focusing more on the
specific aspect of reaction time in basketball players and
its improvement through the use of modern technologies
like Fitlight. While they broadly examined the impact of
reactive agility training on various performance metrics
such as agility, visual reaction time, and dribbling skills, we
provide a deeper analysis of how reaction time alone can be
enhanced. We delved into specific tests for upper and lower
limb reaction times, offering detailed statistical analysis of
these improvements. This article thus contributes a more
focused study on a single aspect of athletic performance
enhancement using modern training technologies.

Badau et al. (2023) looks into the impact of peripheral
vision and the reaction time of players in various team
sports, employing Fitlight technology in its analysis.
This approach echoes our focus on the utilization of
Fitlight technology.We provided additional depth by
specifically examining its effects on basketball players’
reaction times. Thus, while Badau et al. (2023) offers a
broader perspective across multiple sports, our research
enriches our understanding with detailed insights into
the technology’s application in basketball training and its
consequent improvements in players’ performance.

Silvestri et al. (2023) focuses on the acute effects of
Fitlight training on cognitive-motor processes in young
basketball players, similar to us but with a broader scope,
encompassing various sports disciplines. While both
studies highlight the beneficial effects of Fitlight training
on cognitive and motor skills, we bring additional insights
by comparing the impacts across different sports, providing
a more comprehensive understanding of Fitlight training’s
versatility and effectiveness in upper or lower limb reaction
time.

Mankowskaetal. (2015) focus on elite female basketball
players, examine the influence of visual perception on
reaction time and tim e-movement anticipation. It shares
similarities with us in exploring how cognitive and
perceptual skills affect sports performance. However, we
provide additional insights by specifically addressing the
impact of Fitlight training on executive functions and
motor performance, offering a more detailed exploration of
training methodologies and their effectiveness in enhancing
cognitive and motor skills in sports. This adds a practical
dimension to the understanding of how specific training
interventions can influence athletic performance. The
interdisciplinary approach to the sports training process is
an essential condition, and based on the implementation
in the sports training process of relevant results of recent
research in the sports field, the physical, technical and
tactical level of athletes can be improved (Martoma, 2009;
Martoma, 2011; Badau et al., 2018b; Martoma, 2010;
Martoma, 2009b; Drugau, 2017; Olteanu et al., 2023).

Although many articles explore the use of fitlight
technology in basketball (Silvestri et al., 2023; Hassan et
al., 2022; Rogozhnikov et al., 2020; Badau et al., 2023),
we focused on the specific aspect of the development
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of upper and lower limb reaction time after an 8 week
training programe where we used this technology also for
testing and for developing exercises is what sets us apart.
Besides, we have to bring in consideration the big and
significant progress of the reactive reaction times, where
we highlighted important testing and training methods.
This improvement indicates that the players have enhanced
their ability to respond more swiftly and accurately to
game-specific stimuli. Such enhancement is likely to
translate into better performance on the court, as players
become more adept at responding to passes, shots, and
defensive moves with greater speed and precision (Ghuntla
etal., 2014).

The significance of reactive reaction time in basketball
cannot be overstated, especially considering the sport’s
dynamic and unpredictable nature. In basketball, players
constantly face rapidly changing situations that require
immediate and appropriate responses, whether it be
dodging an opponent, catching a sudden pass, or adjusting
to an unexpected play (Dogan & Ersoz, 2019; Saavedra
et al.,, 2018). Reactive reaction time is crucial in these
scenarios, as it determines a player’s ability to process
visual and auditory stimuli and respond effectively, a
skill integral to both offensive and defensive strategies.
Our training program, with its emphasis on improving
players coordination using Fitlight technology, has shown
particularly remarkable results in this critical aspect.

This focus on reactive reaction time is what sets our
program apart. By honing this specific skill, we are not
just improving a singular aspect of physical fitness, but
are directly targeting and elevating a core component of
basketball performance. It is a testimony to the effectiveness
of Fitlight technology and our tailored training approach,
both of which are geared towards the nuances and demands
of basketball. This targeted improvement in reactive
reaction time could give players a significant edge in
high-speed, high-stakes game situations, underscoring the
practical benefits of our training methodology in a real-
game context.

Conclusions

1. The study provides strong evidence that an 8-week
training program using Fitlight technology can significantly
improve reaction times in young basketball players.

2. The most marked improvement was observed
in upper limb reactive reaction time, highlighting the
training’s effectiveness in enhancing critical reflexive
responses in basketball.

3. The statistical significance and practical
meaningfulness of these improvements emphasize the
potential of Fitlight technology in boosting athletic
performance in fast-paced sports such as basketball.
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