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The thesis is structured in three parts. 

Part I.  The theoretical fundamentals of the doctoral thesis  refers     

the concept of motor capacity,  the concept of psychomotot capacity,   motor   

learning and  motor intelligence.   Also, in this part, this paper addresses the 

place and  role of Taekwondo as a sport while studying at university touching 

on general issues, the exams, the importance of practicing this sport  in the        

University Framework,  the particularities of the Taekwondo  lesson in          

Medical University education and   the biological fundamentals of physical 
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effort in Taekwondo.  The first  part   ends  with  the chapter    dedicated to    

conclusions. 

The second part of the doctoral thesis,   Preliminary Study of the 

motor and psychomotor characteristics of the students of the martial arts 

teams of the UMF Carol Davila,  presents the preliminary research based  on 

the study of the level of  manifestation  of the motor and psychomotor 

capacities of medical  students of the martial arts teams of the UMF „Carol 

Davila”.   

The premises of the preliminary research 

In this preliminary research we start from the following premises: 

-Most students on which the preliminary research will be conducted  

are practising Taekwondo and Karate in an organised manner; 

-It is doubtful that the majority of students participating in this 

preliminary research have a high level of preparedness and competitive 

experience; thus, we assume that relevant data can be extracted so that all of 

this data indicate certain directions for addressing basic research in part III of 

the thesis; 

-At the same time, we have the material support as well as the 

agreement of the Discipline of physical education and Sport at the University 

of Medicine and Pharmacy "Carol Davila", because this preliminary research 

does not obstruct the pursuit of didactic activity; 

-By completing the programme during the preparatory and competition 

period, the driving characteristics and the students practicing sport in an 

organized manner can be improved; 

-At the UMF level "Carol Davila" there are interests and requests of 

students that are not practising Taekwondo wishing to do so. 

Purpose of preliminary research:  

The preliminary research is aimed to verify the research tools and is a 

general repetition for determining the reliability of the equipment and the 

veracity of the data recorded by the two instruments and working procedures. 

Preliminary research assumptions: 

1. Knowing the manifestations of dynamic steady ability for students 

practicing Taekwondo and Karate, provides data that can guide the work for 

further training. 

2. The application of a training programme may generate significant 

changes to the motor characteristics of medical students representing the 

university at national competitions. 
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Research methods: 

The study of specialised .  Literature is a method of documentation 

used to research and consult bibliographical sources in order to obtain the 

most relevant information regarding the achievements related to the research 

field. Regargind this, books, publications, scientific works developed by 

Romanian and foreign authors have been studied and the information gathered 

has been analysed and synthesized in such a way as to be useful for research. 

The pedagogical experiment method. The experiment is a logical and 

systemic approach to scientific and interpretative research, it is characterised 

in order to identify the systemic relationship between the cause and the 

condition, on the one hand, and effect, on the other, one of the sizes, called ' 

independent variable ', is deliberately and controlled, and others are observed 

to be qualified for the confirmation of alleged effects and consequences 

Statistical Mathematic Method. Microsoft excell and IBM SPSS 

Statistics 23 software were used for data analysis. The  descriptive               

Statistics of centralization (arithmetic mean, median) and scattering (standard 

deviation, correlation coefficient) and inferential statistics were used.  

The processing and interpretation of figures data was carried out in 

order to highlight the phenomenon studied in preliminary research. Thus, the 

collected data was processed using the usual synthesis parameters that 

characterize the sequence of measurement results. 

In determining the existence of differences in the ability to show 

dynamic balance in the two sports, the value results were interpreted using                                  

the Independent Sample T-Test, obtaining the following indicators:    

Media, average difference and 95% confidence interval. 

The   T   -Test for pair Samples was applied for the values obtained 

with the Myotest Pro equipment in the initial and final testing for the 

Taekwondo sample, where the following indicators were obtained:                              

average, standard deviation, average standard error, range of confidence, 

level of materiality or probability of error.   

The graphical method. This method reflects graphically the evolution 

of the results obtained and the processed data. They were also used as a way 

of analysing the results of research.  
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Instruments for measuring and evaluating motor and psychomotor 

capacity: 

 Instruments for measuring and evaluating motor capacity 

 Myotest PRO Device 

Evaluation of the engine fitness capacity in anaerobic effort was 

performed using the Myotest PRO device. This device does not only measure 

muscle performance while also being a tool for improvement. 

 Instruments for measuring and evaluating psychomotor capacity 

 Y-Balance Platform 

In our research, the objective assessment of the dynamic equilibrium 

capacity in Taekwondo was achieved through the Y-balance platform. This is 

a dynamic test executed in the position on one leg, which requires strength, 

flexibility, central control and proprioception, and support position lying 

facial/forward on one hand. It was used to assess physical performance and 

demonstrate functional symmetry. The aim of the test is to assess the dynamic 

balance and central control. 

Preliminary research Conclusions 

Following preliminary research focused on the objective comparison  of 

dynamic equilibrium capacity in Taekwondo and Karate, through the Y-

balance  platform  and    benchmarking between the levels of manifestation of 

motor capacities, for subjects included in preliminary research, initial and 

final testing through the Myotest PRO, resulted in the following data: 

 Following the application of the T-test for independent 

samples, the data obtained with the Y-Balance platform, statistics highlight 

that the closest average of the results was achieved at the level of the left 

lower limb, left upper member in the postero-medial direction, the upper right 

limb in the lateral and postero-medial directions (+/-0.5-8 cm). As the 

confidence intervals for these results contain the value of 0.00, the difference 

is statistically insignificant at a level of two-tailed materiality of 5%; 

 Also, at the level of the right lower limb, the right and left 

upper limb in the antero-medial direction, athletes participating in Kyorugi 

have achieved a better average compared to those participating in the kata, 

with a confidence interval that does not contain the value of 0.00, the 

difference is statistically significant at a level of two-tailed materiality of 5%. 

Thus, we can argue that for athletes tested by us, there are significant 

differences between students who practice Taekwondo (sample-Kyorugi) and 

Karate (sample – kata) at the level of steady capacity for the right lower limb, 
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the right and left upper limb in the antero-medial direction, which confirms 

the hypothesis 1 "knowing the differences in dynamic equilibrium capacity for 

students who practice Kyorugi and kata, provides data that can be subsequent 

preparatory work'; 

 Comparing the descriptive statistics of the results of the 

initial and final testing, obtained with the Myotest PRO device, for the three 

samples: Jump-Plyometry, Squat – Jump (SJ) and Counter Movement Jump 

(C.M.J.), significant positive differences are highlighted, validating 

hypothesis 2 "apreparation program can generate significant changes to the 

motor characteristics of medical students representing the university at 

national competitions". 

Part III of the thesis-  Research on the influences of the practice of 

Taekwondo on some characteristics of medical students presents        

personal contributions  regarding    the  improvement   of motor    capacities    

and psychomotor of medical students in the lessons of Taekwondo.  

Basic research Premises: 

In this basic research we leave from the following premises: 

 The students on which the basic research will be conducted 

have not practiced any sport in the organized system, but there is a favourable 

openness and climate on their part; 

 It is doubtful that the majority of students participating in this 

basic research have a low level of preparedness and have no competitive 

experience; thus, we assume that relevant data can be extracted; 

 At the same time, we have the material support and the 

agreement of the Discipline of Physical Education and Sport at the University 

of Medicine and Pharmacy "Carol Davila", because this basic research does 

not obstructs the pursuit of didactic activity; 

 By completing the lesson program, the motor and psychomotor 

characteristics of the UMF students "Carol Davila" can be improved; 

 At the UMF level "Carol Davila" there are interest and requests 

of students not practicing Taekwondo wishing to do so. 

Purpose of basic research: 

Basic research aims to develop the motor and psychomotor profile of 

the medical student and Taekwondo practitioner. 

Objectives of basic research: 

The objectives set out in the basic research are: 
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 Determining the level of progress, subjects subject to final research, 

following the application of the lessons programme, during the two years 

of study; 

 Establishing the stage of manifestation of the main motor and 

psychomotor capacities necessary for the practice of Taekwondo; 

 Setting the stage and progress level of sensory manifestations. 

Basic research tasks: 

 Studying themes and the stage of research on Taekwondo at 

national and international level; 

 Application of the training program for medical students practicing 

Taekwondo; 

 Establishment of measuring and evaluation instruments and 

working methodology; 

 Final testing of the engine fitness capacity through the Myotest Pro 

device; 

 Assessment of dynamic equilibrium capacity through the Y-

Balance platform; 

 Evaluation of inter-segmentation coordination using the RCM1 

sample; 

 Processing and interpretation of the data obtained; 

 Comparative analysis between the levels of manifestation of motor 

capacities, for subjects included in basic research, initial and final testing 

through the Myotest Pro device; 

 Comparative analysis on objective assessment and assessment of 

steady capacity for subjects included in basic research, initial and final 

testing, through the Y-Balance platform; 

 Comparative analysis between the levels of manifestation of 

RCM1; 

 Elaboration of final research conclusions. 

Basic research assumptions: 

1. Practicing Taekwondo lessons organized by medical students 

generates significant changes to the driving characteristics; 

2. The practice of Taekwondo causes significant changes to the 

psychomotor characteristics of medical students who have opted for this 

sport. 
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The research methods used: 

Study of literature 

The study of literature is a method of documentation used to research 

and consult bibliographical sources in order to obtain the most relevant 

information regarding the achievements related to the research theme.  In this 

respect, books, publications, scientific works developed by Romanian and 

foreign authors have been studied, the information gathered has been analysed 

and synthesized in such a way as to be useful for research. 

Method of pedagogical experimental 

The experiment is a logical and systemic approach to scientific and 

interpretative research, it is characterized by that, in order to identify the 

systemic relationship between the cause and the condition, on the one hand, 

and effect, on the other, one of the sizes, called "independent variable", it is 

deliberately and controlled, and others are seen qualified to confirm the 

alleged effects and consequences. 

Statistico-Mathematical method 

The Microsoft excell    and  IBM SPSS Statistics 23 software were used 

for data analysis. The  descriptive statistics  of centralization (arithmetic 

mean, median) and scattering (standard deviation, correlation coefficient) and 

inferential statistics were used. 

The processing and interpretation of figures data was carried out in 

order to highlight the phenomenon studied in basic research. Thus, the 

collected data was processed using the usual synthesis parameters that 

characterize the sequence of measurement results. 

The T -Test for pair samples was applied for the values obtained with 

the Myotest Pro device in initial and final testing for the sample of students 

who opted for the Taekwondo Sports Branch, where the following indicators 

were obtained:  arithmetic mean, standard deviation, average standard error, 

confidence interval, materiality level or probability of error.   

In determining the existence of differences in the ability to show 

dynamic balance between the two Tests, initial testing and final testing the 

value results were interpreted using the T -Test for pair samples. 

Graphical method 

This method reflects graphically the evolution of the results obtained 

and the processed data. They were also used as a way of analysing the results 

of research. 
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Instruments for measuring and evaluating motor and psychomotor 

capacity: 

 Instruments for measuring and evaluating motor capacity 

 Myotest PRO Device 

Evaluation of the engine fitness capacity in anaerobic effort was 

performed using the Myotest PRO device. This device does not only measure 

muscle performance while also being a tool for improvement. 

 Instruments for measuring and evaluating psychomotor capacity 

 Y-Balance Platform 

In our research, the objective assessment of the dynamic equilibrium 

capacity in Taekwondo was achieved through the Y-Balance platform. This is 

a dynamic test executed in the position on one leg, which requires strength, 

flexibility, central control and proprioception, and support position lying 

facial/forward on one hand.  It was used to assess physical performance and 

demonstrate functional symmetry. The aim of the test is to assess the dynamic 

balance and central control. 

 Sample RCM1-Complex motor reactivity 1 

The sample is designed in the form of a dynamic model consisting of 

38 sequences consisting of combining a maximum of 3 signal stimuli, 

centrally located and a peripheral signal stimulus, which consists in issuing 

preset responses for each signal stimulus from a sequence. With the help of 

sample RCM1 can be appreciated the level of self-control, sustained attention, 

emotional balance in situations of temporal pressing, tolerance to frustration, 

mobility, functional plasticity, adjusting the speed of execution to the 

dynamics imposed by the emergence of stimuli. 

Research subjects: 

Basic research was conducted on a number of 130 students (21 male 

students and 109 female students), the UMF "Carol Davila". The subjects of 

the final research opted for the Taekwondo sports branch, which takes place 

within the discipline of physical education and sport, and they are not 

practicing another sport in organized frame. 

Results: 

 The results obtained with the Myotest Pro device 
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Figure No. 1 Test results for Jump Plyometry 

 

The difference between the results of the two tests, obtained using the 

Jump Plyometry test, are as follows: jump height 2.38 cm with an 

improvement of 8.4%; 24.9 ms ground contact time, with an improvement of 

11.6%, reactivity  0.51, the result being with 11.6% better, stiffness 2.77 

kN/M with a 2% improvement. 

 
Figure No. 2 Test results for Squat Jump 

The difference between the results of the two tests obtained using the 

Squat Jump test is: jump height 2.99 m with an improvement of 11.6%, 

Power 4.25 watts/kg with an improvement of 11.8%, power maximum 4.69 

watts/kg with an improvement of 11.8%, Force 3.37 N/kg with an 

improvement of 13% and velocity 30.34 m/s with an improvement of 13%. 
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Figure No. 3 Test results for Counter Movement Jump 

The difference between the results of the two tests obtained using the 

Counter Movement Jump test is: jump height 13.14 cm with an improvement 

of 11%, Power 4.69 w/kg with an improvement of 13.4%, Force 3.49 N/kg 

with an improvement of 13.6% and Velocity 23.44 cm/s with an improvement 

of 11.1%. 

 The results achieved using the Y-Balance platform 

 

Figure No. 4 evolution of average values achieved with left inf limb for three directions 

As can be seen, for the left inferior limb, there is significant progress 

between the two initial and final tests, thus we have the following positive 

differences calculated: 7.11 cm – anterior;  5.08 cm-postero-lateral; 6.16 cm-

postero-medial. 
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Figure No. 5 evolution of average values achieved with the right inf. limb for the three directions 

 

In these samples, for the right lower limb, the average differences 

between initial and final testing are as follows: 3 cm – anterior;  6.34 cm-

postero-lateral; 6.23 cm-postero-medial. 

 

Figure No. 6 evolution of average values achieved with left sup.limb for three directions 

As can be seen, for the left superior limb, there is significant progress 

between the two initial and final tests, thus we have the following positive 

differences calculated: 5.91 cm – lateral;  6.23 cm-postero-medial; 10.09 cm-

antero-medial. 
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Figure No. 7 evolution of average values achieved with the right sup. limb for the three directions 

In these samples, for the right superior limb, the average differences 

between initial and final testing are as follows: 6.22 cm – lateral;  7.41 cm-

postero-medial; 7.65 cm-antero-medial. 

 

 Results obtained using the sample RCM1 

 

Following the application of the RCM1 sample, the group of subjects 

found a significant improvement in the psychomotor capacity as follows: 

 
Figure No. 8  mean values for the two TESTINGS-RCM1 
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 Learning capacity has improved by 32% and the difference between the 

two environments is 1.39. 

 Operating memory had a 29% improvement with a difference in the 

1.23 environments. 

 Perceptive motor efficiency experienced a 28% improvement with a 

difference in averages of 1.2. 

 Trial performance experienced an improvement of 32% with a 

difference in the averages of 1.05. 

 Complex reaction time with a 24% improvement and a difference in 

averages of 1.04. 

 Resistance distruptive factor with an improvement level of 15% and a 

difference in averages of 0.71. 

 Personal optimum rhythm with a 20% improvement and a difference 

between 0.83 environments. 

 Resistance to time pressure achieved a 21% improvement with a 

difference in averages of 0.88. 

 Perceptive field inspection with an improvement of 14% and a 

difference between the two 0.63 environments. 

 Self-tempo recorded a 26% improvement with a difference in averages 

of 1.04. 

Basic research conclusions: 

After analysis and statistical processing of the results obtained from 

basic research, the following may be detached: 

 Comparing the descriptive statistics of the results of the 

initial and final testing, obtained with the Myotest PRO device, for the 

three samples: Jump-Plyometry, Squat – Jump (SJ) and Counter 

Movement Jump (C.M.J.), significant positive differences are highlighted, 

validating hypothesis 1 "practicing Taekwondo lessons in organized 

manner by medical students, generates significant changes to the driving 

characteristics  "; Following the students ' participation in the Taekwondo 

lessons, there was a need to ascertain the next improvements between the 

two Tests: Jump Plyometry (jump height 2.38 cm; ground contact time 

24.9 ms; reactivity 0.51; stiffness 0.51 kN/m), Squat Jump (jump height 

2.99 cm; Power 4.25 W/kg; power max 4.69 W/kg; Force 3.37 N/kg; 

velocity 30.34 cm/s) and Counter Movement Jump (jump height 3.14 cm; 

power 4.69 W/kg; Force 3.49 N/kg; velocity 23.44 cm/s);  
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 Comparing the descriptive statistics of the results of the 

initial and final testing, obtained using the RCM1 test and the descriptive 

statistic of the results of the initial and final testing, obtained using the Y-

Balance platform, both for the upper and lower limbs, significant positive 

differences are highlighted, validating hypothesis 2 "The participation of 

medical students, who opted for the Taekwondo Sports Branch, at basic 

courses, causes significant changes On psychomotor characteristics". The 

dimensions of the RCM1 sample has the following improvements: 

learning capacity 1.39; operating memory 1.23; perceptive motor 

efficiency 1.2; trial performance 1.05; complex reaction time 1.04; 

Resistance distruptive factor 0.71, personal optimum rhythm 0.83; 

resistance to time pressure 0.88; perceptive field inspection 0.63; Self-

tempo 1.04, and for dynamic balance, the following improvements could 

be observed between the two tests: for the inferior right limb we have: 

anterior 2.94 cm; postero-medial 6.02 cm; Postero-lateral 6.34 cm; Left 

inferior Limb: anterior 4, 11cm; Postero-medial 6.09 cm; Postero-lateral 

5.03 cm; Right superior limb: lateral 6.23 cm; Antero-medial 7.65 cm; 

Postero-medial 7.41 cm; Left superior limb: lateral 5.91 cm; Antero-

medial 10.44 cm; Postero-medial 6.23 cm; 

 Comparing the two profiles of medical students, from preliminary 

and basic research, we can say that students who practice Taekwondo 

performance and participate in national competitions, have the driving and 

psychomotor capacities Only students attending Taekwondo lessons from 

the university curriculum. 

 


	 Instruments for measuring and evaluating motor capacity
	 Instruments for measuring and evaluating motor capacity

