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Introduction 

Competitive handball is constantly evolving and transforming due to new 

discoveries in science and technology, which generate new means, methods, 

strategies and principles of training, creating a solid theoretical basis for achieving 

good form, and, implicitly, outstanding results in sports. Experience has shown that 

there are still many aspects of performance potential that can be improved, by way 

of new methods that enhance the physical training of handball players, the main 

objective being the introduction of new methods, instruments and techniques in 

multilateral physical training. 

 - Personal experience gained as a former high-performance athlete, as a youth and 

adult coach and a sporting director of the municipal club in Bucharest, all have 

contributed to the formation of my own concept of training and approach of a 

handball competition. The lack of maximization of youth handball teams and their 

potential, as compared to European handball where good results in major 

competitions are a result of players being utilised at a high potential, was also one 

of the reasons that led me to tackle new methods and means in order to optimize 

the training of U16 male handball players.  

– The study consists of 3 parts.  

 

 

Part I 

 

The first part defines the notions addressed, starting from their utility and 

significance, the criteria of evaluation, to the theoretical perspectives and 
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manifestations. These are customized to the subjects of our study (U16 male 

handball players) with emphasis on a number of specific issues: the importance of 

the process of adapting the body to effort, the detailed design of training planning, 

of training and performance aims, of methods, techniques, instruments, and of the 

organizational system, in view of the set goals. 

 

Part II 

 

The preliminary study was an essential step in the overall logic of the 

research. Following the practical activity, the conclusion we draw is that the two 

hypotheses have been confirmed. The statistical-mathematical analysis reveals the 

increased values recorded by the experimental group, after the same training 

period, during the following tests: the Illinois agility test, the three-cone test and 

the T-test. The progress made by the experimental group in the final test as 

compared to the initial test is, to an extent of 95%, due to the methods used in 

training, according to the independent samples t-test. The practical results obtained 

during the preliminary research helped us verify the methods and instruments used, 

to answer the hypotheses formulated and thus create the necessary framework for 

the experimental research in Part III of the paper. 

 

Part III  

The experimental research 

 

We started from the premise that the methods of physical training used in 

circuit training can positively influence the performance ability of male youth 

handball players. We set out to develop and implement an experimental physical 

training programme in order to develop conditional and coordinative skills by way 

of training circuits. 

 

- The main objective of the research is to identify the methods of training 

that lead to an increase in performance ability specific to the age of U16 male 

handball players, assessing and comparing the level of training before and after the 

introduction of training circuits as a means of enhancing performance ability. 

 

- The hypotheses of the research: 1. The introduction of circuit training in 

the training program of male U16 handball players can significantly improve their 

physical skills; 2. Effort planning by way of training circuits can be effective if the 

main objectives of the training period are met; 3. Physical training by training 

circuits can effectively channel the learning of conditional and coordinative skills, 

in order to achieve good form. 
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- The methods, techniques and instruments we have enlisted in our 

methodological endeavour were: the experimental method, the statistical-

mathematical method (descriptive and inferential statistics) with the following 

indicators: arithmetic mean, median, standard deviation, amplitude, coefficient of 

variation, correlation coefficient, dependent t-test, independent t-test, Levene’s 

test, SPSS 23 statistical software, graphical representation method, testing method 

(Illinois Agility Test, 3-cone test and T-test, 2 personally designed training circuit 

assessments: Training circuit 1 and Training circuit 2, Arms expansion and Pro-

Agility test (5-10-5). 

 

- Conducting the research: Based on the formulated objectives and 

hypotheses, the research activity was carried out in the following way: 

• 1-15 August - establishing the groups of subjects for the experiment, aged 

between 15 and 16 years of age (2003 and 2002-born), male U16 players 

who practice organized handball systematically and continuously as 

follows: 

• the experimental group consisting of 15 athletes of the handball team 

Bucharest Municipal Sports Club (CSM); 

• the control group, consisting of 17 athletes of the handball team of 

Bucharest School Sport Club No. 2 (CSS No.2). 

 

- I went successively to both training locations and agreed with the coaches on 

the schedule for the application of the initial and final tests of the experimental 

research. In this sense, we explained to the athletes of both – experimental and 

control – groups the need for their cooperation and involvement in our scientific 

endeavor. 

 

Monday, 3 September 2018 - the beginning of the experimental research with the 

initial testing for the experimental group of the CSM Bucharest athletes, designed 

in mutual agreement with the coach. The introduction of physical training methods 

in the training programme by way of training circuits. 

Tuesday, 4 September 2018 -  the initial testing for the control group, CSS No.2 

Bucharest. We agreed with coach N.A., that during the period Wednesday, 5 

September 2018 - Monday, 29 April 2019, they should continue using traditional 

methods in fundamental training for male U16 handball players as specified in 

their annual training plan. 

 

- Tuesday, 4 September 2018 - Wednesday, 24 April 2019 – we 

introduced, systematically and quantifiably, in the training shedule of the 
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experimental group, the methods selected by us, in the form of training circuits, for 

a duration of 15 minutes, 3 times a week on successive days, for a period of 30 

weeks. We respected the characteristics of duration, intensity, volume, break, 

depending on the training period of the U16 male handball team and the 

corresponding section of the fundamental part of training. 

 

Monday, 29 April 2019 – Final testing for the experimental group 

Tuesday, 30 April 2019 – Final testing for the control group 

Both final tests were conducted under the same conditions, with the same tests and 

following the same sequences as the September 2018 initial tests. 

 

- Data interpretation. The statistical-mathematical analysis shows high values 

recorded by the experimental group as compared to the control group, for the same 

training period, after applying the following tests: 

 

� The Illinois Agility Test for testing speed in various directions and angles, 

the ability to rotate in different directions and at different angles, agility and body 

control, showed a decrease in the average time recorded by the athletes of the 

experimental group at the end of the training period of -1.19 seconds, from 15.65 

seconds to 14.46 seconds, the progress made being 7.6%. In comparison, the 

control group at the end of the training period showed a decrease in time, from the 

initial to the final test, on average, of -0.34 seconds, from 16.93 seconds to 16.59 

seconds, the progress made being 2.0%. 

 

� For the 3-cone test for testing speed with multiple direction changes, agility 

and body control, the average time recorded by the experimental group at the final 

test was reduced by -0.53 seconds, from 7.30 seconds to 6.77 seconds, the progress 

being 7.2%. In comparison, at the end of the training period, at the final test, the 

control group showed a decrease in time, on average, of -0.25 seconds, from 7.94 

seconds to 7.69 seconds, the progress made being 3.2%. 

 

� For the T-test for testing speed in different directions involving forward, 

lateral and backward movements, agility and body control, at the end of the 

training period there was a decrease in the average time recorded by the athletes of 

the experimental group of -0.81 seconds, from 9.57 seconds to 8.76 seconds, the 

progress made being 8.4%. In comparison, at the end of the training period, at the 

final testing, the control group showed an improvement, on average, of -0.28 

seconds, from 10.40 seconds to 10.12 seconds, the progress made being 2.7%. 
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� For the Training circuit 1 assessment for testing speed in various directions 

and angles, involving forward, lateral and backward movements as well as the 

ability to rotate in different directions and at different angles, focusing on 

execution time, acceleration speed, speed-strength (lower limb expansion), agility 

and body control, at the end of the training period the athletes of the experimental 

group showed a decrease in average time of -2.26 seconds, from 34.24 seconds to 

31.98 seconds, the progress achieved being 6.3%. In comparison, at the end of the 

training period the control group showed a decrease in time from the initial to the 

final test, on average, of -0.49 seconds, from 34.97 seconds to 34.48 seconds, the 

progress made being 1.4%. 

 

� For the Training circuit 2 assessment for testing speed endurance in 

various directions and angles, involving forward, lateral and backward movements 

as well as the ability to rotate in different directions and at different angles, 

focusing on execution time, acceleration speed, speed-strength (lower limb 

expansion), agility and body control, showed a decrease in average time recorded 

at the end of the training period by the athletes of the experimental group by -3.19 

seconds, from 45.35 seconds to 42.15 seconds, the progress made being 7%. In 

comparison, at the end of the training period, the control group showed a decrease 

in time from the initial to the final test, on average, of -0.66 seconds, from 45.62 

seconds to 44.96 seconds, the progress made being 1.4%. 

 

� As for the Arms expansion assessment for testing explosive force of the 

upper limbs, arms expansion of the experimental group increased at the final test, 

on average, by +0.46 meters, from 2.33 meters to 2.79 meters, the progress made 

being 19.8%. In comparison, the control group, at the end of the training period 

showed an increase in expansion from initial to final testing, on average, of +0.17 

meters, from 2.18 meters to 2.35 meters, the progress made being 7.9%. 

 

� At the Pro-Agility test (5-10-5) for testing speed in different directions, 

agility and body control, at the final testing of the experimental group the time 

decreased, on average, by -0.21 seconds, from 4.36 seconds to 4.15 seconds, the 

progress made being 4.9%. In comparison, at the end of the training period the 

control group showed a decrease in time, from initial to final testing, on average, of 

-0.14 seconds, from 4.85 seconds to 4.71 seconds, the progress made being 2.8%. 

 

- In accordance with the above, all research hypotheses have been 

confirmed, and the progress made by the experimental group at the final testing as 

compared to the initial test is due, to an extent of 95%, to the methods used in 

training, as confirmed by the equal-variance independent t-test. 
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– Final conclusions: The results of the research, conducted on U16 male 

handball players, aged between 14 and 16, emphasize the merits of a variety of 

handball-specific methods combined in the form of training circuits, in developing 

and improving conditional and coordinative skills. The adaptation of these training 

circuits in accordance with the training period, the objectives of the training lesson, 

and especially the level of development of the experimental group, was 

fundamental to the optimisation of physical training. 

 

– Recommendations: The scientific solution we implemented during this 

study was a program based on training circuits which combined handball-specific 

technical-tactical elements with various methods for developing conditional and 

coordinative skills. Problematization as an educational and motor activity method 

has brought extra vitality among athletes, being the main component along with 

creativity in the successful development of training sessions based on training 

circuits. 

 

- We have written a practical guide / annual physical fitness plan male U16 

handball players, which includes: 

- the structure of specific and content skills regarding physical training; 

- annual training objectives for U16 handball players; 

- general physical training objectives for the stages of the training session; 

- instructional educational objectives of physical training on mesocycle and 

microcycle levels, depending on the training period; 

- operational objectives for each training lesson; 

- a set of activation methods consisting of ten training circuits, used in 

accordance with the stage of training and with the annual objectives set by the 

coach. 

 

- Theoretical and practical contribution, limitations and 

recommendations for future research: The theoretical significance of this study 

consists in the design and implementation of a coherent and proven programme for 

the development of motor abilities of young handball players, its ultimate objective 

being the optimisation of their performance at this level. The originality of the 

research consists in optimizing the physical training process by introducing 

training circuits as a training method, with considerable impact on the development 

of U16 male handball players’ motor skills. 

 

- The novelty of the research also resides in the introduction of new training 

circuits and two personally designed assessments (Training Circuits 1 and 2), 
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created and tested during my coaching career and which have proven their 

effectiveness both from a scientific point of view and in practice. The combination 

of the game-based method of teaching, especially training circuits with embedded 

specific technical elements is also a novelty. 

The applicative value of the paper consists in the possibility of the results of 

the research being used as methodological guidelines by handball coaches and 

teachers at schools for sport and clubs. 

 

– Limitations: One limitation lies in the fact that the research focused on a 

single category of athletes, namely U16 male handball players, which refrains us 

from generalising when it comes to other gender or age categories, or other sports. 

However, it would be interesting for future studies to extend this framework into 

other sports and possibly to a comparison between them. Another possible 

limitation would be the sample of the study, a relatively small number of 

participants. As such, future studies should include a wider range of samples of this 

sport, and a more diverse set of the variables and instruments to be investigated. 

We hope that this research will be a source of inspiration for a new interest in this 

topic, encouraging researchers to analyze the relation between the methods and 

means used by us and those used by other sports, differences between genders 

within the same age category, variables that may bring to new information to light 

on this topic. 

 

– Recommendations:  

 the programme should be implemented throughout an entire training 

macrocycle;  

 it should last from 15 to 20 minutes, within each fundamental training part 

of the lesson, at least three times a week;  

 it should be utilised during individual training; 

 these methods should be implemented from an early age;  

 adaptation of these methods to age and individual characteristics of the 

players;  

 they should be utilised based on the principle from easy to difficult, from 

simple to more complex;  

 in this respect, in cooperation with the Technical and Methods Commission 

of the Romanian Handball Federation, we will try to popularise, at coach 

refresher courses, the adaptation of this training programme for youth 

teams. 


