
 
 

1 
 

 

 

ȘCOALA DOCTORALĂ INTERDISCIPLINARĂ 

Facultatea de Educație Fizică și Sporturi Montane 

 

 

Norbert STEFF 

 

 

IMPROVING COORDINATIVE ABILITIES IN JUNIOR 

BASKETBALL PLAYERS THROUGH THE IMPLEMENTATION 

OF SPECIFIC EXERCISE PROGRAMS UTILIZING FITLIGHT 

TECHNOLOGY 

 

SUMMARY 

 

 

 

Conducător ştiințific 

Prof.dr. Habil. Dana BĂDĂU 



 
 

2 
 

 

 

 

 

 

BRAȘOV, 2024 

 

CONTENTS 

 

Pag. 
Rezumat Pag. Teză 

ARGUMENTATION FOR THE CHOICE OF THE TOPIC 3 15 
CONCLUSIONS OF PART I. - CONCEPTUAL AND METHODOLOGICAL 
FOUNDATION OF THE TOPIC 

4 

53 
PART II. - PRELIMINARY STUDY OF THE EFFECTIVENESS OF THE 
PROGRAM FOR THE DEVELOPMENT OF COORDINATIVE SKILLS 
THROUGH FITLIGHT TECHNOLOGY FOR U14 PLAYERS 

5 

54 
CHAPTER IV. PRELIMINARY RESEARCH METHODOLOGY AND ITS 
ORGANIZATION 

5 

54 
IV.1. Preliminary research premises 5 54 
IV.2. Aim of the preliminary research 6 55 
IV.3. Objectives of the preliminary research 6 55 
IV.4. Preliminary research tasks 7 55 
IV.5. Preliminary research hypothesis 7 55 
IV.6. Research methods 7 56 
IV.7. Organization and conduct of preliminary research 7 57 
IV.8. Equipment used 8 57 
IV.9. Tests and measurements applied in preliminary research 8 58 
CONCLUSIONS AND RECOMMENDATIONS FROM THE PRELIMINARY 
STUDY OF THE EFFECTIVENESS OF THE PROGRAM FOR THE 
DEVELOPMENT OF COORDINATIVE SKILLS THROUGH FITLIGHT 
TECHNOLOGY FOR U14 BASKETBALL PLAYERS 

9 

98 
PART III. - EXPERIMENTAL STUDY OF THE EFFECTIVENESS OF THE 
PROGRAM FOR THE DEVELOPMENT OF COORDINATIVE SKILLS 
THROUGH FITLIGHT TECHNOLOGY FOR U14-16 PLAYERS 

11 

100 



 
 

3 
 

CHAPTER VI. METHODOLOGY OF EXPERIMENTAL RESEARCH 11 100 
VI.1. Experimental research premises  11 100 
VI.2. Argumentation for experimental research topic  12 100 
VI.3. Aim of the experimental research  12 101 
VI.4. Objectives of experimental research  12 101 
VI.5. Experimental research hypothesis  13 102 
VI.6. Experimental research sample  13 102 
VI.7. Measurements, motor tests, match statistics and materials used in 
experimental research 

14 

103 
VI.8. Location of experimental research 15 107 
VI.9. The experimental research design  15 107 
CONCLUSIONS OF THE EXPERIMENTAL RESEARCH ON THE 
EFFECTIVENESS OF THE FINAL EXPERIMENTAL PROGRAM FOR THE 
DEVELOPMENT OF COORDINATIVE SKILLS THROUGH FITLIGHT 
TECHNOLOGY FOR U14 AND U16 PLAYERS 

16 

168 
CHAPTER VIII NOVEL ASPECTS OF THE STUDY, FUTURE RESEARCH 
DIRECTIONS, LIMITATIONS OF THE STUDY AND DISSEMINATION OF 
THE RESEARCH 

18 

170 
VIII.1. Novel aspects of the study  18 170 
VIII.2. Future research directions 19 171 
VIII.3. Limitations of the study  19 171 
BIBLIOGRAPHY 20 173 

 

ARGUMENTATION FOR THE CHOICE OF THE TOPIC 
 
Having played basketball since the age of 7 until 2022, I have competed at both amateur and 
professional levels, being a member of Romania's national junior and senior teams. I have always had 
a passion and an extra interest in innovative aspects of sports training and the technologies used in 
basketball. With this passion for basketball and modern technologies, which I believe will revolutionize 
the training of high-performance athletes in the future, I decided to research the impact on 
coordinative capacity of an experimental training program that incorporates Fitlight technology in 
basketball. The main ideas that led to the choice of this research topic were: 

• An interest in how modern technologies can influence the evolution of basketball and how this 
can affect players, coaches, and spectators alike; 

• The desire to conduct original research that brings new information to the field and 
contributes to the development of knowledge regarding modern technologies in basketball; 

• One of the main ideas in choosing this topic was the desire to better understand how modern 
technologies can influence the improvement of basketball players' performances; 

• Another essential argument was the desire to help coaches make better decisions regarding 
the use of modern technologies in player training. By understanding how these technologies 
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can influence the coordinative capacity and technical skills of players, coaches could use this 
information to provide their players with the best chances of success. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CONCLUSIONS OF PART I. - CONCEPTUAL AND METHODOLOGICAL 
FOUNDATION OF THE TOPIC 

 
According to the specialized studies mentioned in Part I, coordinative abilities play an essential role in 
the success of basketball players, having a direct association with their technical skills and conditional 
qualities. The ability to coordinate complex movements and respond quickly and efficiently to the 
dynamics of the game represents a significant advantage. The studies mentioned and detailed in this 
section highlight how improved coordination can positively influence the technical execution of 
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players, allowing them to perform with greater precision under pressure and in varied game 
situations. 
The importance of a well-structured training program is essential for the development of technical 
skills, which, in turn, contribute to the overall improvement of basketball players' coordination. The 
studies analyzed in this section demonstrate that training focused on developing technical skills, 
through repetition and continuous correction, leads to a significant improvement in coordination. This 
type of training not only perfects individual techniques but also optimizes the way players integrate 
these techniques within the context of the game and enhances their coordination abilities. 
In modern basketball, the use of advanced technologies is indispensable for testing and developing 
players' coordination and technical skills. The Fitlight equipment was specifically selected for this 
thesis due to its ability to provide instant feedback and precise performance measurements. This 
technology not only allows for a detailed evaluation of reaction time and movement accuracy but also 
serves as a valuable tool in the training program, contributing to the development of coordination 
through personalized exercises tailored to the specific needs of each player. 
Fitlight technology, implemented in the training program, is essential for the assessment and 
development of certain components of basketball-specific coodinative ability and execution technique. 
These components include: balance, reaction, spatial orientation, agility, hand-eye coordination and 
the ability to combine movements. Each of these aspects contributes to superior performance on the 
court and effective execution during the game. Balance is vital for maintaining body control during 
rapid movement or sudden changes of direction. Quick reaction allows players to respond instantly to 
opponents' actions or unexpected changes in play. Spatial orientation, on the other hand, helps to 
understand and exploit spaces on the pitch, essential for effective field positioning and anticipating 
opponents' movements. Agility emphasizes the ability to execute quick and precise movements, which 
are essential in the movements of attacking and defending players with or without the ball. Hand-eye 
coordination is essential for ball control and accurate shooting. Finally, the ability to combine 
movements involves the fluidity and effectiveness with which players can switch between different 
technical actions, a key skill in creating and exploiting playing opportunities. 
We therefore recommend the design of a set of tests targeting the above-mentioned components of 
coordinative ability, involving the use of Fitlight technology to validate these innovative testing 
methods. These tests will allow not only the accurate assessment of individual player's abilities, but 
also the possibility to implement a training program incorporating Fitlight technology that will lead to 
the improvement of the coordinative ability of basketball players. 
 
 
 



 
 

6 
 

PART II. - PRELIMINARY STUDY OF THE EFFECTIVENESS OF THE PROGRAM 
FOR THE DEVELOPMENT OF COORDINATIVE SKILLS THROUGH FITLIGHT 

TECHNOLOGY FOR U14 PLAYERS 

CHAPTER IV. PRELIMINARY RESEARCH METHODOLOGY AND ITS ORGANIZATION 

IV.1. Preliminary research premises 
Basketball is characterized by fast and energic movements in various directions, rapid decelerations 
and changes of direction, along with jumps and complex ball control techniques (Hassan et. al 2023, 
Silvestri et. al 2023, Badau et. al 2022). During each phase of the game, athletes execute various 
technical and tactical executions that are significantly influenced by a number of coordination 
components (Bădău et. al 2023, Hassan et. al 2022). The technique of the basketball game is in 
continuous development, interconnected with the development of motor skills, with technical skills 
and with the level of development of the players' coordinative abilities.  
Modern basketball is influenced by the contribution of modern technologies and the diversification of 
technological equipment adapted to the specifics of sports training, monitoring, and evaluation 
processes. The study conducted by Badau & Epure (2020) shows that including a specific training 
program in basketball practices leads to significant improvements in the development of players' 
coordination. These results also emphasize the essential role that modern technologies such as 
Fitlight play in testing and developing coordinative abilities in basketball. Due to the specialization of 
information technologies and intelligent sensors designed to the characteristics of sports, the training 
and performance monitoring process has been modernized, leading to the emergence of new 
concepts such as reactive coordination capacities. Reactive coordinative capacity aims to adapt the 
components of coordinative capacity to predominantly visual stimuli provided by specific technologies 
like Fitlight, characterized by the versatility of light intensity, color, duration, and frequency of the light 
stimulus. 
Specialization trends of players require basketball specialists to modernize training methodologies in 
all its components with a focus on physical, technical and tactical training. Technologies have proven 
their contribution to improving the physical potential of athletes, and the fact that the trend of 
innovation of technologies specialized in sports activity has also focused on the game of basketball 
facilitates the optimization of sports training. Basketball-specific technology implemented as part of 
the sports training process makes it possible to monitor the motor, functional and technical 
parameters of players and teams and to evaluate sports performance. Information technologies allow 
real-time data analysis and storage of information for comparative and longitudinal analysis.  
The permanent modernization of the training to the specifics of the basketball game and according to 
the characteristics of the technologies facilitates the adaptation of the contents to the performance 
objectives and to the characteristics of the players and teams. The dynamic and innovative trends in 
the modernization of sports training benefit from the implementation of information technologies, 
which increases the efficiency and attractiveness of training and, consequently, the sporting success 
of basketball players. 
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We believe that the present study will contribute to the understanding of how basketball training can 
be optimized by adapting the exercises to the characteristics of Fitlight technology, as well as to the 
age characteristics and level of training of junior players.  The present preliminary study aims to 
implement a program of exercises for the development of coordinative and reactive skills in basketball 
specific technical conditions using Fitlight technologies.  The innovative aspects of the preliminary 
study were the adaptation of specific training contents to Fitlight technology and the development of 
tests for the evaluation of reactive coordinative abilities.     

IV.2. Aim of the preliminary research 
The main aim of the preliminary research was to implement a preliminary experimental program of 
exercises using Fitlight technology to improve coodinative abilities and to validate the test 
instruments specifically designed for this study and applied to U14 male basketball players.   

IV.3. Objectives of the preliminary research 
The main objective of the preliminary research was to evaluate the effectiveness of the preliminary 
experimental program using Fitlight technology and the validation of instruments for testing the 
coordinative abilities of U14 male basketball players.  
Specific objectives: 

- implementation of the preliminary experimental program in order to assess the impact on the 
development of coordinative abilities; 

- validation of test methods for balance assessment; 
- validation of test methods for the assessment of spatial orientation under standardized and 

reactivity conditions; 
- validation of test methods for the assessment of reaction time under standardized and 

reactivity conditions; 
- validation of test methods for the assessment of agility under standardized and reactivity 

conditions; 
- validation of test methods for the assessment of hand-eye coordination under standardized 

and reactivity conditions; 
- validation of test methods for assessing the ability to combine movements under 

standardized and reactivity conditions; 
- validation of Fitlight equipment in the process of training and testing the coordinative abilities 

of basketball players. 

IV.4. Preliminary research tasks 
1. Initial assessment: Perform anthropometric measurements and coordination tests at the 

beginning of the research to obtain a solid baseline. 
2. Training program design and implementation: creating a specific training program that 

includes exercises with Fitlight technology to improve the players' coordinative abilities.  
3. Design and application of evaluation tools specific to the preliminary research. 



 
 

8 
 

4. Statistical analysis of the preliminary research data: comparing the results of the initial and 
final tests in order to evaluate the development and improvement of the players' 
coordinative abilities. 

5. Interpretation and reporting of results: detailed write-up including initial and final data, their 
analysis, players' development, etc.. 

6. Drawing preliminary research conclusions:   
These tasks will help to draw solid conclusions and provide valuable information for optimizing the 
training and performance of basketball players. 

IV.5. Preliminary research hypothesis 
1. Main Hypothesis: starting from the assumption that the design and implementation of a 

preliminary experimental program using Fitlight technology will contribute to the 
improvement of the coordinative ability of U14 basketball players. 

2. Specific Hypothesis: 
- H1. We assume that the implementation of the preliminary experimental program using 

Fitlight technology will lead to improvements in the components of coodinative abilities: 
spatial orientation, balance, responsiveness, hand-eye coordination and movement 
combination ability of U14, male basketball players;  

- H2.We assume that the application of tests to assess coordinative ability, some of which 
standardized and others adapted to the reactivity conditions specifically designed for this 
study, will highlight the effectiveness of the preliminary experimental program on the 
improvement of the coordinative abilities of U14, male basketball players.  

IV.6. Research methods  
- Bibliographic study methods 
- Observation methods 
- Tests and measurements method 
- Experimental method 
- Statistical-mathematical method 

IV.7. Organization and conduct of preliminary research 
The preliminary research was conducted over a period of 8 weeks, starting with the initial 

testing that took place on April 13-14, 2023, followed by a training program (preliminary experimental 
program) of 8 weeks and ending with the final evaluation June 12-13, 2023. The research subjects 
were represented by a sample of 19 players from the Târgu Mureș High School with Sports Program 
(LPS). 

During the 8 weeks, the participants were subjected to training sessions that integrated 
cutting-edge technologies such as Fitlight, used in the development of their technique in the 
basketball game. The specific basketball technique development drills used in the training program 
were structured in 3 parts: on the spot, on the move and opponent drills with oponents. The aim of 
these sessions was to improve and optimize the coordination skills of the players, given their 
importance in the context of sports performance. 
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The certificate attesting to the implementation of the pilot program at "LPS Targu Mures" is 
attached in Appendix 3. 

IV.8. Equipment used 
In the preliminary research, Fitlight equipment was used in both the testing and training part. These 
cone-shaped instruments, equipped with the FITLIGHT system's RGB LEDs, serve as targets that the 
user has to turn off in order to complete specific training exercises. These distinctive training lights can 
be attached to walls, poles and other training tools or positioned anywhere for sport-specific training 
exercises.  
The Fitlight® smartphone app is used to set each light. Users can set the lights during setup by 
selecting one of the simple and fun built-in programs. Users can also modify programs or design their 
own special exercises using the app.  
With a range of 50 meters and lights that are visible in almost any lighting conditions, this portable 
device allows training almost anywhere, especially in challenging confined space environments. 
Basketball training can incorporate Fitlight technology relatively easily. It complements training, rather 
than replacing it, by providing a visual stimulus with which to provide quick feedback to track players' 
progress. This equipment has been described in subchapter III.7 (Wireless Equipment with LED 
Devices) of Chapter III (Conceptual and Methodological Implications of Modern Technologies in 
Basketball). 

IV.9. Tests and measurements applied in preliminary research 
Measured anthropometric parameters: 

- height, 
- weight, 
- length right upper limb, 
- length upper left upper limb, 
- length lower right limb, 
- length left lower limb, 

Motor tests applied in preliminary research: 
- right foot Y balance test on the right foot with leading foot forward, 
- balance test Y on the right foot with the foot leading to the left, 
- right foot Y balance test with the right foot leading to the right, 
- left foot Y balance test with the left foot leading forward, 
- left foot Y balance test with the left foot leading to the left, 
- left foot Y balance test with the left foot leading to the right, 
- reactive Y test on the right foot, 
- left foot reactive Y test, 
- spatial orientation test, 
- upper limb reaction test, 
- upper limb choice reaction test, 
- lower limbs reaction test, 
- agility test T, 
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- agility test T with ball, 
- Ilinois agility test, 
- agility test Ilinois with ball, 
- hand-eye coordination test, 
- test of ability to combine movements. 
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CONCLUSIONS AND RECOMMENDATIONS FROM THE PRELIMINARY STUDY 
OF THE EFFECTIVENESS OF THE PROGRAM FOR THE DEVELOPMENT OF 

COORDINATIVE SKILLS THROUGH FITLIGHT TECHNOLOGY FOR U14 
BASKETBALL PLAYERS 

 

The results of the preliminary research contribute to the confirmation of the main hypothesis 
by demonstrating that the design and implementation of a preliminary experimental program using 
Fitlight technology will contribute to the improvement of the coordinative ability of U14 basketball 
players. 

Based on the results, the first specific hypothesis (H1) is also confirmed demonstrating that 
the implementation of the preliminary experimental program using Fitlight technology leads to the 
improvement of the components of coordinative abilities: spatial orientation, balance, reaction-time, 
hand-eye coordination and movement combination ability of U14, male basketball players. Also, the 
second specific hypothesis (H2) was confirmed by highlighting that the application of tests to evaluate 
the coordinative ability, some standardized and others adapted to the reactivity conditions specially 
designed for this study, revealed the effectiveness of the preliminary experimental program on the 
improvement of the coordinative abilities of U14, male basketball players.  

The confirmation of the specific hypotheses and validation of the motor tests emphasize their 
effectiveness in measuring the coordination ability required in performance basketball. This validation 
is essential, as it allows researchers and coaches to rely on the use of scientifically tested 
technologies in the process of sports training and performance evaluation of athletes. The use of 
these validated tests ensures an objective assessment of each player's progress. 

The results of the Student -T test showed statistically significant improvements with p<0.05, 
and with moderate and large Cohen's size effects in all tests of coordinative abilities.  

The progress in the the balance tests was moderate to high (d > 0.5). In the reaction tests the 
highest progress was observed in the choice reaction test of the lower limbs (d = 1.524), a result that 
highlights the effectiveness of the training program where by implementing visual stimuli in the 
training we improved the complex reaction ability of basketball players.  

Within the agility tests targeted in the preliminary research we found very high progress (d>1) 
except for the Ilinois agility test where moderate progress was observed (d=0.541).  

The hand-eye coordination improved significantly (d= 1.461) and in the test of the ability to 
combine movements we observed a high progress (d= 1.737) was observed. 

We also recommend the use of a control group to observe the differences between the 
progress of the players who applied the Fitlight technology training program and those who continued 
with the classical training program. It is recommended to perform this comparison using the 
independent t-test to highlight the level of training of the coordinative ability of the control group 
compared to the experimental group in both the initial and final tests.   
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In addition, to maximize the relevance and applicability of the results obtained from the 
coordination tests, we recommend evaluating players under conditions that mimic the real match 
context. This would involve conducting official basketball game statistics during training sessions, 
which would be conducted at the beginning, during and at the end of the training program. The 
collection of this data will provide a more complete picture of how coordinative skills translate into 
actual performance on the court and will allow direct assessment of the impact of the training 
program on performance under competitive conditions.  

Based on the relevant results of the preliminary research we decided to keep all the motor 
tests for the final research and to extend the experimental training program by adding new exercises 
and extending the implementation period. We also consider it appropriate to add control groups and to 
extend the sports age category to allow comparison with the results of the experimental groups, 
which will facilitate to highlight the effectiveness of the implementation of the final experimental 
program using fitlight technology. 
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PART III. - EXPERIMENTAL STUDY OF THE EFFECTIVENESS OF THE 
PROGRAM FOR THE DEVELOPMENT OF COORDINATIVE SKILLS THROUGH 

FITLIGHT TECHNOLOGY FOR U14-16 PLAYERS 

CHAPTER VI. METHODOLOGY OF EXPERIMENTAL RESEARCH 
 

VI.1. Experimental research premises 

Based on sport and professional experience, we believe that by implementing an 18-week 
training program using Fitlight technology, we can positively influence the coordinative ability and 
technicality level of U14-U16 male basketball players. Official match statistics have been used before 
to determine the progress of basketball players (Sampaio et. al 2004, Kubatko et. al 2007, García et. al 
2022), but the approach of using official statistics during structured training in the form of matches, 
where players have the same opponents, is a novel concept. It provides a novel perspective on the real 
impact of the training program on game performance. Through this methodology, a deeper 
understanding of how training influences the level of players under competitive conditions can be 
obtained, thus facilitating more precise and effective adjustments of the training program. 

In the current context of modernization of physical and technical training methodology, the 
current study focused on the development of coordinative capacity using the Fitlight system. The 
implementation of digital technologies represents an effective and interactive way to improve the 
smoothness and efficiency of movements and the ability to respond to external stimuli in real time. 
Studies highlighting how training programs using Fitlight can contribute to the development of 
coordinative ability are relatively limited and not particularized to the game of basketball. In this 
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context we believe that our study will contribute to the understanding of how the implementation of a 
specific training program using Fitlight technology will contribute to the improvement of the 
coordinative ability of junior basketball players. For this study, we selected and adapted a system of 
assessment tests, and due to the fact that we used Fitlight technology we targeted the reactive 
aspects of coordinative ability. 

We also believe that the use of statistics from training under match conditions, keeping the 
same opponents, together with the comprehensive assessment of coordination ability will highlight 
the progress of players not only in the components of coordination ability but also the practical impact 
of this progress during matches. 

VI.2. Argumentation for experimental research topic 

The scientific and practical implications in accordance with the relevant results of the final 
experimental research will focus on training methodologies using different digital and informational 
technologies; the possibility of real-time adaptation of exercises in relation to the data collected by 
the technologists; the variety of components of physical and technical capacity that can be improved 
and monitored, etc. We believe that our research contributes to the expansion of knowledge on how 
fitlight technology can be adapted to optimize different physical and technical skills. The coordinative 
ability is an essential component in the training of basketball players, and the improvement of its 
components can be realized in a varied and attractive way through the implementation of digital 
technologies adapted to the game of basketball.  

Although Fitlight technology has been explored in various studies for testing and training 
basketball players (Bădău et. al 2022, Hassan et. al 2023), these researches have not fully addressed 
the comprehensive assessment of coordinative ability. It is essential to develop a comprehensive and 
detailed training program, given the lack of programs with scientifically proven impact that use Fitlight 
technology to improve coordination and technique in basketball. This need is reflected in the fact that 
current programs (Silvestri et. al 2023, Bădău et. al 2023, Hassan et. al 2022) do not cover in depth all 
aspects necessary to effectively develop these essential qualities in the game of basketball. Official 
game statistics have also been used to determine the progress of basketball players (Sampaio et. al 
2004, Kubatko et. al 2007, García et. al 2022), but the approach of using official statistics during 
training sessions structured in the form of matches , where players have the same opponents, 
represents a new concept. This provides a unique insight into the actual impact of the training 
program on in-game performance. Through this methodology, a deeper understanding of how training 
influences the level of players in competitive conditions can be obtained, thus facilitating more precise 
and effective adjustments to the training program. All this led to the choice of the topic of the 
effectiveness of a program for developing coordination capabilities through Fitlight technology in U14 
and U16 basketball players. 

Based on the preliminary experiment we agreed to implement the same evaluation tests in 
the present final research. Also, the experimental program will be completed and expanded in terms of 
content and duration of implementation. For the scientific relevance of the research, we introduced a 
larger number of subjects in the final research, including two experimental groups and two control 
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groups by expanding the inclusion criteria regarding the age of the subjects and the sports 
classification level, namely to U14 and U16, male. 

VI.3. Aim of the experimental research 
The main purpose of this final research is to demonstrate the importance of implementing a 

final experimental training program using Fitlight technology in order to develop the coordination 
ability and basketball game technique of U14 and U16 male players. We also aimed at the impact of 
this training and development of coordinative capacities, on the official statistics during training in 
match conditions. 

VI.4. Objectives of experimental research 

The general objective of the research is to improve the coordination ability of U14 and U16 male 
basketball players by implementing an experimental 18-week training program that integrates Fitlight 
technology with an impact on player performance statistics during matches. 

Specific objectives: 

1. the initial assessment by: carrying out a complete assessment of the initial coordination capacities 
of the players, using anthropometric and assessment tests of the coordination capacity to determine 
the coordination level of the players; 

2. designing and implementing the final experimental 18-week training program, which includes 
specific basketball exercises with the contribution of using Fitlight technology to optimize technical 
skills and coordination skills; 

3. progress assessment: monitoring and recording the players' progress at the completion of the 
training program, focusing on the improvement of coordination ability; 

4. evaluation of progress through the statistics made in the matches organized in the final research; 

5. comparing the results of the motor tests: comparing the initial results with those obtained after the 
training program to highlight the evolution and improvement of the players' skills; 

6. comparing the results of the research groups: comparing the results between the experimental and 
control groups to highlight the effectiveness of the final experimental training program; 

7. performance optimization: using data from this research to prepare players for competitive 
basketball, creating the foundations of athletic training for increased performance in the context of 
competitive basketball play. 

VI.5. Experimental research hypothesis 

The hypotheses of the experimental research for the evaluation of the coordination capacities 
of basketball players, using modern technologies, started from the assumption that: The main 
hypothesis (H0) started from the assumption that by designing and implementing an experimental 
program of specific exercises using Fitlight technology, the coordinative capacities of U14 and U16 
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basketball players can be improved with a positive effect on the performance of the players during 
training organized in the form of matches . 

Specific hypotheses, it started from the following assumptions: 

- H1. players practicing the final experimental training program using Fitlight technology will 
achieve significant improvements in coordination abilities compared to control groups who 
practiced the pre-established program without the use of technology. 

- H2. players who practice the final experimental program with the help of Fitlight technology 
will improve their playing technique to higher parameters compared to the technical level of 
the control groups. 

- H3. players who participate in the final experimental training program will show significant 
improvements in technical performance in training organized under match conditions (more 
points scored, assists, rebounds, etc.) compared to the period before participating in the 
program. 

These hypotheses can be tested and evaluated in the final experiment based on the data collected 
during the initial and final evaluations of the coordination abilities of the basketball players in the 
experimental and control groups, respectively. 

VI.6. Experimental research sample 

The research included 70 active players in youth basketball competitions in Romania, 
specifically the participants in the National Junior Championships. The age groups included in the study 
were under 14 (U14) and under 16 (U16). 

The structuring of the samples consisted of two experimental groups and two control groups, 
each with an identical number of players: 18 in the U14 category and 17 in the U16 category. The 
selection of participants was carried out rigorously, guided by specific criteria to ensure the uniformity 
and validity of the research results. 

The minimum inclusion criteria set for this study were as follows: participants had to meet the 
basic age-related requirements and be actively involved in competitions, also having a substantial 
sporting experience of at least 2–4 years. These criteria were essential to ensure a comparable level 
of competence and experience among participants, which is vital to the validity of the research. The 
health of the players was also an important factor; participants were required to be injury-free in the 
six months prior to the study, ensuring they were at their optimal performance capacity. In addition, 
their constant participation in the established training programs was mandatory. 

A number of 14 subjects from the U14 experimental group, respectively 15 subjects from the 
U16 experimental group, participated in the training in match conditions, this testing took place only 
once per month and for personal reasons certain players could not participate in this part of the study. 

The certificate of implementation of the experimental research training program from the ACS 
Lucky Dragons club can be found in Appendix 4, respectively the control group test certificate from the 
LPS Targu Mureș club can be found in the Appendices section. 
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VI.7. Measurements, motor tests, match statistics and materials used in experimental 
research 

In the final research we used the same anthropometric measurements and motor tests as in 
the preliminary experiment. The novelty of the final research regarding the evaluation consisted in 
making statistics of the technical performance of the players in the experimental groups during 
trainings organized under match conditions. 
 
Anthropometric measurements: 

- height (cm) 
- weight of research subjects (kg) 
- length of upper limbs (cm) 
- length of lower limbs (cm). 

The motor tests applied in the final experiment were: 
- Y balance test on the right leg with the left leg forward 
- Y balance test on the right leg with the left leg leading to the left 
- Y balance test on the right leg with the left leg moving to the right 
- Y balance test on the left leg with the right leg forward 
- Y balance test on the left leg with the right leg leading to the left 
- Y balance test on the left leg with the right leg moving to the right 
- reactive Y test on the right leg 
- reactive Y test on the left leg 
- spatial orientation test 
- upper limb reaction test 
- upper limb choice reaction test 
- lower limb reaction test 
- lower limb choice reaction test 
- T agility test 
- T reactive agility test 
- T agility test with ball 
- T reactive agility test with ball 
- Illinois agility test 
- Illinois agility test with a ball 
- hand-eye coordination test 
- ability to combine movements test 

Quantified statistical data during training-matches: 
- points 
- turnovers 
- interceptions 
- blocks 
- efficiency 
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VI.8. Location of experimental research 
The locations of the experiment coincided with the training locations of the participating 

teams. Thus, the U14 age groups, both experimental and control, performed their tests in the gym of 
the Electromureș Technological High School in Târgu Mureș. The U16 experimental group did the 
training and testing in the Prodcomplex gym, while the U16 control group trained in the gym of the 
Sports Program High School (LPS) Târgu Mureș. This distribution facilitated testing in an environment 
familiar to the athletes, contributing to their comfort and performance during testing. 

VI.9. The experimental research design 
The research was carried out according to the following plan: 

- initial testing took place between 7 and 11 August 2023, 
- implementation program for a duration of 18 weeks, 
- final tests between December 18 and 22, 2023. 

The core of the implementation program included exercises designed to improve players' 
technique and coordination using Fitlight technology. These exercises were performed three times a 
week, providing a focused approach to developing coordination through the innovative application of 
technology. This structured phasing allowed for a comprehensive assessment of the impact of the 
program over the specified period. In addition to these tests of coordination abilities, we evaluated the 
progress of the players during training statistics under match conditions. They took place on 
September 15, October 16, November 15 and December 15, 2023 for both the U14 and U16 groups. 
Participants in this study participated voluntarily with informed consent. In addition, throughout the 
implementation program, special attention was paid to the continuous monitoring of the progress of 
each participant and the necessary adjustments of the program to ensure alignment with the 
established objectives. Before the start of the program, clear evaluation criteria were established to 
measure developments in the athletes' performance, and these criteria were applied consistently in 
both initial and final testing to ensure comparability and objectivity of results. 

Tabel 1. The experimental research design 

Initial 
testing 

Practice in game 
conditions 1 

Practice in 
game 

conditions 2 

Practice in 
game 

conditions 3 

Practice in 
game 

conditions 4 
Final testing 

7-11 August 
2023 

18 week training programme 14 August - 15 December 2023 
18-22 

December 2023 
15 September 

2023 
16 October 

2023 

15 
November 

2023 

15 December 
2023 
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CONCLUSIONS OF THE EXPERIMENTAL RESEARCH ON THE EFFECTIVENESS 
OF THE FINAL EXPERIMENTAL PROGRAM FOR THE DEVELOPMENT OF 

COORDINATIVE SKILLS THROUGH FITLIGHT TECHNOLOGY FOR U14 AND 
U16 PLAYERS 

 
The main conclusion of the final research, based on the relevant results recorded by the 

experimental groups, the main hypothesis (H0) is confirmed, proving that by designing and 
implementing an experimental program of specific exercises using Fitlight technology, the 
coordination capabilities of U14 basketball players have improved and U16 with a positive effect on 
the performance of the players in training sessions organized in the form of matches. 

The results of the final research confirmed the specific hypotheses, namely: 
• H1. players who practiced the final experimental training program using Fitlight technology 

achieved significant improvements in coordination abilities compared to control groups who 
practiced the program established by the coach without the use of technology. 
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• H2. players who practiced the final experimental program with the help of Fitlight technology 
improved their playing technique to higher parameters compared to the technical level of the 
control groups. 

• H3. players who participated in the final experimental training program recorded significant 
improvements in technical performance in training organized under match conditions (more 
points scored, assists, rebounds, etc.) compared to the period before participating in the 
program. 

Detailed analysis of progress in the six essential components of coordinative capacity in 
basketball—balance, spatial orientation, reaction time, agility, hand-eye coordination, and movement 
combination capacity - showed significant statistical improvements (p<0.05) between initial and final 
tests. These improvements are not only statistically significant but are also supported by the analysis 
of the Cohen's d parameter, indicating a medium to large effect in most cases analyzed. 

In balance tests, only large improvements (d>1) were recorded within the experimental group, 
with the best results observed in the Y-balance test on the right leg forward in both the U14 category 
(d=2.54) and the U16 category (d=2.62). 

For the spatial orientation test, significant progress was identified in the experimental group in 
both the U14 category (d=2.27) and the U16 category (d=1.83). 

The analysis and interpretation of the experimental groups' results in reaction motor tests 
showed the greatest progress in simple and choice lower limb reactions with d > 3 in both the U14 
and U16 categories. 

The reactive T-agility test with the ball in the U14 category demonstrated the most 
considerable progress with a Cohen's d indicator (d=2.16) among the agility tests. This indicates 
progress not only in ball control but also in reactive ball control following the implemented training 
program. 
In both the U14 and U16 experimental groups, significant progress was recorded in hand-eye 
coordination tests (d>2) as well as in movement combination ability tests (d>0.8). These results not 
only highlight the obvious progress of the players in these components but also the effectiveness of 
the final experimental training program that utilized Fitlight technology. 

Moreover, this research contributes to the enrichment of specialized literature by providing 
concrete evidence of the impact of advanced technology in sports training, particularly in sports that 
require exceptional coordination and reactivity, such as basketball. The results suggest that coaches 
and physical trainers should consider integrating technologies like Fitlight into sports training to 
maximize the development of young players' skills and improve their performance effectively. 

In addition to the improvements observed in the players' coordinative capacities, the positive 
results of using Fitlight technology were remarkably evident in the context of match conditions. In 
these controlled scenarios, which mimic the pressure and intensity of a real match, standardized 
statistics were collected, providing a clear and quantifiable picture of the players' progress. These 
rigorously collected training statistics showed significant improvements in player effectiveness. The 
importance of these advances is considerable as they reflect not only the improvement of individual 
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skills but also the players' ability to apply them effectively in real game scenarios. This demonstrates 
that Fitlight technology not only develops the physical and technical skills of players but also prepares 
them for performance under pressure, an important aspect in basketball competitions. 

Thus, the results obtained in this study underscore the potential of Fitlight technology to 
revolutionize training in team sports, providing not only equipment for enhancing physical skills but 
also an efficient environment for developing tactical abilities. 

In conclusion, the results of this research make a valuable contribution to the field of sports 
training, underlining the important role of technological innovations in the development of 
coordinative capacities and in improving the technique of U14 and U16 basketball players. This study 
paves the way for new research and practical applications in the field of sports training, highlighting 
the importance of adaptation and continuous evolution of training methodologies and evaluation of 
sports performance. 
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CHAPTER VIII NOVEL ASPECTS OF THE STUDY, FUTURE RESEARCH 
DIRECTIONS, LIMITATIONS OF THE STUDY AND DISSEMINATION OF THE 

RESEARCH 

VIII.1. Novel aspects of the study 

Innovative approach to the training program 

- This research marks a significant step in sports training by implementing an innovative training 
program that integrates Fitlight technology focused on improving the components of the 
coordinative capacities and the technique of U14, U16, male players. This program was 
designed to optimize the development of players' coordination and technique, being adapted 
to the specific characteristics of young basketball players. 

- We believe that the described exercises can constitute a good practice guide for basketball 
specialists and players, through their variety and structuring on the components of 
coordinative capacities in technical conditions specific to sports training. 

- The creative adaptation of the exercises according to the characteristics and versatility of the 
Fitlight technology facilitated the diversification of the training with a positive effect on the 
progress recorded on the motor and technical parameters of the basketball players in the 
experimental groups U14, U16. 

Advanced methods of testing coordination ability 

- The introduction of Fitlight technology in the evaluation of players' performances represents 
an innovation in testing methods. This allowed for a more precise and detailed analysis of the 
different aspects of the players' performance regarding the level of development of 
coordinative capacities. 

- The adaptation of some standardized tests for the assessment of coordinative capacities 
under conditions of reactivity specific to the use of Fitlight technologies. 

- The use of fitlight technologies allowed the precise quantification of the results, which 
positively influenced the reliability of the study. 

- Complex evaluation of coordinative capacities 

- The research adopted a holistic approach in the assessment of coordination capabilities, 
analyzing a wide spectrum of skills and how they are influenced by the training program and 
the specifics of basketball training. This provided a complete picture of the impact of training 
on athlete development. 

Analysis of training performance under match conditions 

- A distinctive element of the study was the use of standardized statistics during training in 
match conditions through the use of software validated by FIBA. 
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- This analysis provided a realistic assessment of how progress from the final research 
following the implementation of the final experimental program translates into actual 
improvements in physical and technical performance in matches, providing valuable insight 
into the practical applicability of the training program. 

These novel aspects emphasize the progressive and methodical approach of the study, reflecting a 
deep commitment to innovation and continuous improvement in the field of sports training. 

VIII.2. Future research directions 

1. Extending the research to the female gender: An important research direction would be to 
apply and evaluate the impact of the Fitlight technology and training program on female 
basketball players. This would provide a broader perspective on the effectiveness and 
applicability of these methods among female athletes. 

2. Testing the program in different age groups: It would be valuable to evaluate the impact of 
the training program with Fitlight technology on different age groups, including younger as 
well as senior categories, in order to assess its adaptability and effectiveness in different 
categories of age. 

3. Comparison with other training programs involving other modern technologies: Another 
relevant direction is to compare the effects of the training program based on Fitlight with 
programs using other modern technologies. This could provide a better understanding of how 
different technologies can be used to maximize sports development. 

4. Comparing the effectiveness of the program in different sports: It would also be interesting 
to explore the applicability and effectiveness of this type of training in other sports that 
require coordination, such as football, tennis or gymnastics. This could reveal new insights 
into the adaptability of Fitlight and other technologies in monitoring and evaluating individual 
or team parameters specific to sports training and competition. 

VIII.3. Limitations of the study  

1. Limited demographic group: The fact that the study only included male basketball players in 
the U14 and U16 age categories we believe it is the main limitation with effects on the 
generalization of the conclusions to other sports classification groups. It is necessary to 
expand the research to include female athletes in order to highlight the progress made by 
them through the implementation of the proposed experimental program and allow a 
comparative study to be carried out to highlight the differences in progress according to 
gender and sports age categories. 

2. No post-program follow-up of athletic performance: Although significant improvements 
were observed at the end of the 18-week training program, a limitation of the study is the 
uncertainty as to whether these improvements would continue if the program were 
extended. It would be important to assess whether these improvements represent the 
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maximum potential reached by the players or whether there is further room for continued 
growth with continued application of the program. 

3. Exclusive focus on basketball: An important limitation of the study is that it only focused on 
basketball players. Although the results are relevant to this sport, the applicability and 
effectiveness of the Fitlight technology and training methods could vary significantly in other 
sports. Further research would be needed to assess the impact of these approaches in 
different sporting contexts, such as football, tennis or gymnastics. 

4. The use of a single technology: in our research we only used the Fitlight technology and we 
believe that the use of other technologies and smart sensors would have allowed the 
monitoring and evaluation of other parameters relevant to sports activity. 
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