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Abstract 

Between 2016 and 2018 in the Bulgarian school, the new syllabi in the subject "Physical Education and Sports" 

were introduced (5 to 12 class, as an additional area - Order number RD09-1857 from 17 December 2015), 

which include some individual sports games such as tennis, table tennis and badminton in addition to collective 

sports games. The present study aimed to establish the influence of the tennis ball on the initial acquisition of 

basic technical skills in tennis in 12-year-old boys and girls in secondary school. Thirty-four boys and girls aged 

12 took part in the conducted sports pedagogical experiment. 

Methods: Before and after the experiment sports pedagogical testing was conducted with 3 tests. To estimate the 

differences between the mean values, the methods of nonparametric statistics typical for small samples were 

applied by the tests of Wilcoxon (for dependent samples) and Mann-Whitney (for independent samples) in 2 

groups. The results confirmed the hypothesis that if in the initial training in tennis a ball with reduced 

compression (75% - green) was used, it would contribute to faster and more correct acquisition of key tennis 

skills. Conclusions: The post-test results showed a good level of mastered basic sports technical skills from the 

game of tennis among both classes after the end of the experiment. The students from the class trained with a 

green ball demonstrated better results in all tested skills compared to the students from the other class who 

practiced with a standard /yellow/ ball. The results obtained can be important for coaches, teachers and anyone 

involved in tennis training and coaching. 

Key words: forehand, backhand, service, "yellow" and "green" tennis balls, comparative results, 

secondary school students 

 
Introduction 

The inclusion of racket sports, and of tennis in particular, in the curriculum of the subject of Physical 

Education and Sports, gave rise to the need for curricula and methods for studying it in the conditions of the 

Bulgarian Secondary School (SS). The subject of "Sport" is traditional for the Higher School in the Republic of 

Bulgaria, not for the secondary one. And in this regard there are a large number of publications and textbooks 

(Tomov. D (2010) (Tomov. D (2014)) (Tomov, D.) (2011) (Tomov, D. St. Ivanov. (2012) (Tomov, D. St. 

Ivanov. (2012) Tomov, D,Tomova.D (2013) Tomov. D., Ivanov .St. (2014) (Tomov, D. (2019)) (Yordanov, Ev. 

2009) Ivanov. V. (2014). Many of them can be used to support tennis at secondary school education, too. 

However, the facilities and the age of the contingent of secondary school students are different from those at 

higher schools. This necessitates the adjustment of the devices, means and methods of motor training and 

organization to these different conditions. In addition, the teaching and means used should bring pleasure from 

tennis classes (Olivier Dieu1, Clement Llena2, Isabeele, Joing3Alessandro, Porrovecchio4, Fransois Potdevin5 

(2020) Athanailidis Ioannis1, Laios. Zagaslidios2 2015) Pankhurst.A (2013).  

The movements in tennis are artificially created, and differ significantly from the daily movements of 

man. (Penchev A, T. Todorov.1980). Furthermore, the official ball (yellow) for the game features weight and 

compression resulting in a high flying speed and high volleys thus making the ball “hard” for controlling by the 

part of the beginners. (R. Cross) (2006) (Carboch, J., Blau, M., Sklenarik, M., Siman, J., & Placha, K. (2020). 

These peculiarities of the game are the objective reason for sports technical tennis skills to be learned much 

harder and longer compared to other racket sports such as table tennis and badminton. And in spite of the great 

interest for tennis and its attractiveness, a large number of beginners and amateur tennis players orient to another 

sport. ITF and major countries understand the need for coaches around the world to adapt tennis to the different 

levels of learners they work with. Federations, coaches and ITF have done the necessary work to improve the 

ability of novice players, children and adults to play and enjoy the game. This includes adapting the sizes of 

rackets, speed of the ball, size of the court, counting of points and other rules that make the game easier and 

more fun. (Jimenez-Egido Jose Maria, Ortega-Toro Enrique, Palao.Jose, M, Verdu-ConesaIsidro, Torres-

LuqueGemma (2019); (ITF (1998). In year 2002, the International Tennis Federation introduced a new training 
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methodology .One of the biggest advantages is the use of balls of different sizes and with lower pressure, which 

slows down their flying speed and reduces their rebound in height. This increases the reaction time of the 

beginner tennis player, who has more time available to prepare the shot. The ball bounces low, at a comfortable 

height, which is a prerequisite for improving control of the ball (more balls fall within the court) (Hammond 

John, Smith Christina, (2006) "Beginner players often find it difficult to play on an entire court with a normal 

ball due to the size of the court, the speed of the ball, the height of the rebound and the lack of a steady technique 

to control the ball, “it is important that coaches working with beginners use at least one of the slower types of 

balls as a means of introducing beginners to the game “Play tennis” FOR LEVEL COACHES (P 18). These 

factors should make coaches strive to change the playing environment for beginners to help them achieve their 

goal, and namely, to start playing the game (serve, play and score points) as early as possible. This goal is 

defined as the main goal of the game-based approach (ITF, 2005a). The introduction of low-compression tennis 

balls has radically changed the way children and adults learn to play tennis. These are light balls that are easy to 

hit, they are "soft" (inflated to a lower pressure than normal - colored red, orange or green), so that the flight of 

the ball is slower and the rebound is lower.  

This gives the novice player a longer time to return the ball, prolongs the play and greatly improves the 

overall experience of the individual. (Dr. Babette M Pluim (2014) (Kach Kim, Busard Tim, Reid Machar. (2015) 

(Andrew 1, JW Chow, DV Knudson, Dr. Tillman. (2003). The ITF believes that the green ball, which is about 

25% slower than the yellow one, has significant advantages, especially for those playing for entertainment with 

an ITN score 10-7. It is also used successfully in some youth competitions, in secondary school competitions, as 

well as in university indoor events. It is also used successfully in some youth competitions, in high school 

competition, and also in university indoor wall events. (Damian Farrow & Machar Reid (2010.) Based on our 

many years of practice as teachers and coaches in tennis and as a result from multiple studies of ours and others 

in the field of methodology of teaching and training in tennis in the educational system (Tomova, D Tomov. D. 

(2006) (Tomov, D. (2017) (Tomov, D. (2012)) (Anastasov .I, Tomov.D, Tomova.D (2016) Tomov.D. (2017) 

Katsarova, R. (2002) Larson Emma Jay, Guggenheimer Joshua D (2013) Kozina Janeta, Evtifieva Irina, 

Muskkieta Radoslav, Krisztow Prusik, Podstavsk Robert (2020) (Mitchell, S, Stanbridge, K. (2000) Chalakov, 

M. (2012), we decided to develop a system of exercises and methodology of organization and teaching tennis at 

Secondary School. Then we conducted a course of training for two groups of school students using different 

tennis balls. To establish the results from training we applied exercises (tests) for directing the ball in service, 

forehand and backhand. The steadiness and accurate targeting (placement) of the ball are the main criteria for 

well-mastered sports technical skills (strokes) of tennis. These tests, which diagnose the level of mastery of 

sports technical and tactical skills are standard in tennis (BusardTim, Damyan Farrow,Machard Reid, 

MastersRichard SW( 2014) (Mакsym Suprunenko (2019).  The aim of the experiment was to compare the level 

of acquired basic technical skills in tennis of the two groups (study classes), where one class was trained with a 

ball with reduced compression, (75% - green) and the other class - with a standard (yellow) ball, which was to 

confirm or reject our hypothesis 

 

Material and methods 

Participants: 34 boys and girls aged 12 took part in the sports-pedagogical experiment. Conditions 

were created for acquaintance, research and study of this contingent, which gave us the opportunity to select two 

classes of relatively homogeneous groups of 17 children. 

The lessons were held twice a week in the yard of the Secondary School "Yane Sandanski" in 

Sandanski, and each training / lesson / lasted 45 minutes. The experiment lasted 18 weeks, from 11.02.2019 to 

15.06.2019. At the beginning of the experiment (the second week of February 2019) three weeks before and after 

its completion (the second week of June 2019) we conducted a sports-pedagogical control with a set of 3 (three) 

tests, with the same for both studied groups of conditions. Sports-pedagogical experiment 

The first week was used as an introductory stage for the initial testing. With these two classes we 

worked on a pre-designed program, as in one class (group 1), the subjects used a standard tennis ball (yellow) 

and the students from group 2 with a lightweight (green) tennis ball. Three weeks before the end of the training, 

we conducted a test in which the subjects used the ball with which they trained. The last three weeks of the 

experiment, we changed the balls of the groups and until the end they continued training and conducted the last 

testing with this ball (different from the one they trained with during the first 15 weeks).  

There were 2 lessons (trainings) per week for the period of the research. In the proposed model of the 

lesson / training /, exercises for the development of the reaction speed, special running exercises, relay exercises, 

for developing the speed and speed endurance, different types were used. jumps, exercises with a ball and a 

racket for the development of agility, a large number of mobile and relay games with emotional saturation, etc. 

Along with these basic tools, we used the tennis-specific exercises performed on the court - without and with a 

racket. the basic technique of tennis. The learning process was focused on the technical study of movements, 

amplitude and pace of movements, proper running, proper jumping, getting acquainted with the phases of the 

following tennis strokes - palm and back flat kick on a bounced ball, palm and back flat kick from the air, flat 

starting In the initial study of sports and technical skills, we used the frontal, flow and group form of 

organization and respectively verbal, visual, kinesthetic, holistic and dissected teaching methods. In 
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consolidating and improving the sports-technical and tactical skills, we worked mainly with the game and 

competitive training methods. In our work for physical training we applied athletic exercises, mobile and sports-

preparatory games. In each lesson / training / we used carefully selected exercises to form sports and technical 

skills and to develop the motor skills of students. These exercises are selected in order to maintain children's 

interest in the game of tennis and at the same time to be applicable in the conditions at school. It should be noted 

that in the classes we applied mixed training methods, traditional and ITF. The classes used static and game 

methods of motor training, which occupied 50% of the duration of the main part of the lesson. In structural 

terms, the classes retained their three traditional parts - preparatory, basic and final. During the pedagogical 

experiment in the 18 working weeks were planned 36 school hours lasting 45 minutes. 

Description of the tests and methodology for their measurement: 

Test №. 1 Forehand and backhand : To assess the stability and accuracy of the palm and backstroke on a 

bounced ball.Test of the test: The coach stands 2 m behind the net and passes 10 balls in a row (the first on the 

forehand, the second on the backhand, the third on the forehand, etc.) to the performer who has taken a position 

behind the baseline. There are four zones in the opposite court. The playing field for single, between the end and 

the service line is divided into 3 equal parts, with a width of 1.87 m. The players perform one palm stroke, one 

reverse, one palm, etc., trying to direct the ball near the back line. (zone - №4). The middle zone is zone №3, the 

zone next to the service line, zone №2. 1 point. The maximum number of points - 40. First zone - 1 point; second 

zone - 2 points; third zone - 3 points; fourth zone - 4 points. 

Test № 2 Service: To assess the stability and accuracy of the initial stroke. How to perform the test: The 

subject performs a total of 6 initial strokes, the first three balls are directed diagonally, and the second three on 

the straight lines. the server receives 3 points, when hitting the court - 2 points, when landing outside the court 

and in the fillet of the net1 point, when hitting the net 0 points.The kick-off can be performed from the left or 

from the right. Maximum possible number of points - 12 points. 

Test№ 3 Playing with a coach on the court: - to keep the ball as long as possible in the game. The subject is 

entitled to 2 attempts, taking into account the better result. The number of balls hit by the student is estimated. 

Number of hits: 1 point. - 3 strikes over the net; 2т. - 5 strikes over the net; 3т. - 7 strikes over the net; 4т. - 10 

strikes over the net; 5т. - over 10 over the network. Maximum possible number of points - 5 points. 

Statistical methods 

In processing the data obtained in the present study, the following statistical approaches and calculation 

techniques were used: Variation analysis to calculate the mean values, standard deviation and coefficient of 

variation. Most of the parameters are presented as X + SD, together with their associated coefficients of variation 

. The arithmetic mean (X) at n <40 is equal to: X = ∑X; where ∑X/n is the sum of the values and n is the number 

of subjects or sample size.    

The standard deviation SD is a criterion for statistical scattering. Shows the degree of scattering of 

values around the arithmetic mean. The coefficient of variation (V%) is calculated by the following formula. V = 

S 100 X, where S is the standard deviation and X is the arithmetic mean. It provides information on the 

scattering of the trait and uses a comparison of the variation of traits assessed in different units of measurement. 

To assess the differences between the mean values, we used the methods of nonparametric statistics, typical for 

small samples, through the tests of Wilcocxon (for dependent samples) and Mann-Whitney (for independent 

samples) in 2 groups and descriptive statistics. This was done in order to compare, once, the results of the three 

tests between the two groups, and the second time, the results of the initial and final testing in the groups 

themselves. 

 

Results 

The ascertaining stage of the research made it possible to establish the initial level of the studied 

indicators in the students. The analysis of the results showed that a very large percentage of students do not have 

the necessary skills related to the game of tennis. The results of the statistical processing of the test data showed 

that the distributions of the random variables characterizing the achievements of the students from the two 

groups did not differ significantly. This is a reason for the selected classes of students to be used to obtain 

reliable information from approbation of methodology. for initial tennis training in the conditions of Sofia 

University. 

 

Table 1. Data from the conducted test - forehand and backhand. 
subjects 

  (cipher) 

 

Group 1 

Home Green 

Ball 

Group 2 

Home Green 

Ball 

Group 1 

yellow ball 

group 

Group 2 green 

ball 

Group 1  

ball change 

green 

Group 2 laugh 

ball yellow 

Х 

+SD 
12,18 

2.74 

12.12 

2.0 

22.06 

3.54 

28.88 

3.08 

24.47 

3.22 

26.41 

2.62 

V (%) 22,54% 
 

16.47% 16.07% 10.66% 13.17% 9.93 

 

Table №1 shows the test results of group 1 and group 2 at the beginning of the experiment, three weeks before 

the end, and from the third, at the end of the experiment testing. In the first test, both groups of subjects used a 

green ball. both groups are approximately the same and relatively low, as their average values in group 1 - X - 
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12.18 and for group 2 - X - 12.12. The coefficient of variation (V) of both groups exceeds 10% (AUTHORS), 

group 1 - V - 22.54%, group 2 - V - 16.47%, which shows that the groups are not homogeneous. The results of 

the second test (3 weeks before the end of the experiment) in which the subjects use a ball with which they were 

trained - group 1 yellow ball, and group 2 green, are higher in both groups. The average values for group 1 - X - 

22.06, for group 2 - X - 28.88. As can be seen from the data in Table 1, the coefficients of variation of both 

groups decrease and approach 10%, in group 1 – V– 16.07% and in group 2 –V – 10.66%. In the third final test, 

we swapped balls, group 1 used a green ball and group 2 a yellow one. The average value of the results obtained 

in group 2 is again higher than the average value in group 1. The average values of group 1 - X - 24.47, and of 

group 2 - X - 26.41. Verification with the Wilcocxon test (for dependent samples) at the beginning of the 

experiment proved that the differences between the two groups were statistically insignificant, at p <0.05, ie the 

two groups did not show high differences in the forehand and backhand targeting test. The test with the Mann-

Whitney test proves that there are significant differences between the two groups, as group 2 training with a 

green ball shows better results. Comparing the results of the final testing between the two groups we report 

relatively higher results in group 2 training with green ball compared to group 1 training with a yellow ball.In the 

second test, the Mann-Whitney test used proved the differences between the two groups again in favor of the 

group training with green balls, group 2. 

 

Table 2. Data from the initial impact test (service). 
subjects 

  (cipher) 

Group 1 

Home Green 

Ball 

Group 2 Home 

Green Ball 

Group 1 

yellow ball 

group 

Group 2 green 

ball 

Group 1 ball 

change green 

Group 2 laugh 

ball yellow 

Х 

+SD 
7.41 

+1.62 

8.18 

+1.94 

12.88 

+ 1.8 

22.41 

+2.62 

16.65 

+1.94 

20.06 

+1.52 

V (%) 21.89% 23.78% 13.96% 11.71% 11.62% 7.58% 

 

Table №2 presents the results of group 1 and group 2, respectively, when performing an initial impact test 

(service). As in the input forehand and backhand test, so in this test the initial results of both groups are low. For 

group 1 - X - 7.41 and for group 2 - X 8.18. The coefficient of variation (V) and in both groups it is high, in 

group 1 – V – 21.89%, in group 2 – V – 23.78%. The differences between the subjects range from 5 to 12 points. 

In the second test, higher results were shown by the students from group 2, with average values of X– 22.41 hits 

in the goals, against the average values of group 1 from X –12.88. At the end of the experiment, higher results 

were again shown by the subjects from group 2 - mean values X – 20.06, against X – 16.65 in group 1. The test 

with the Wilcocxon test (for dependent samples) at the beginning of experiment, proved that the differences 

between the two groups were statistically insignificant, at p <0.05, ie the two groups did not show high 

differences in the conducted serving test. Examination with the Mann-Whitney test of the results of the last two 

tests proves that there are significant differences between the two groups at p <0.0001. 

 

Table№ 3. Test data game with a coach on the court 
subjects 

  (cipher) 

Group  1 

Home Green 

Ball 

Group 2 Home 

Green Ball 

Group  1 

yellow ball 

group 

Group 2 green 

ball 

Group      1 

ball change 

green 

Group 2 laugh 

ball yellow 

Х 

+SD 
1,94 

+0,56 

2,12 

+0,49 

2,82 

+0,88 

3,82 

+0,73 

3,47 

+0,87 

3,77 

+0,66 

V (%) 28,63% 22,91% 31,27% 19,03% 25,20% 17,64% 

 

The data in Table № 3 of the test, played with a coach on the court, show that the group training with green balls 

demonstrates a higher score. The average values at the beginning of the test in group 1 are - X - 1.94, and in 

group 2 - X - 2.12. The coefficient of variation (V) of both groups is again high above 10%, group 1 - V 28.63% 

and group 2 - V 22.91%. The test with the Wilcocxon test (for dependent samples) at the beginning of the 

experiment proves that the differences between the two groups were statistically insignificant, at p <0.05, ie the 

two groups did not show large differences in this test. 

To check the differences in the forehand and backhand scores of group 1 at the beginning and end, and of group 

2 at the beginning and end, we use the Wilcocxon test (for dependent samples) and descriptive statistics. 

 

Table№ 4– forehand and backhand in both groups at the beginning and end of the experiment. 
subjects 

 (cipher) 

Group 1 

Home Green Ball 

Group 1 

yellow ball group 

subjects 

 (cipher) 

Group 2 

Home Green Ball 

Group 2 

 laugh ball yellow 
Х 

+SD 
12,18 

+2,74 

22,06 

+3,54 

Х 

+SD 
12,12 

+2,00 

28,88 

+3,08 

V (%) 22,54% 16,07% V (%) 16,47% 10,66% 

 

The data in Table № 4 show differences at the beginning and end of the experiment in both group 1 and 

group 2. At the beginning, the arithmetic mean value in group 1 is (X) is 12.18, at standard deviation (SD) +2, 

74. The values of the arithmetic mean and standard deviation of the final test are (X) 22.06 and (SD) + 3.54, 
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respectively. The coefficient of variation is (V) - 22.54% at the beginning and 16.07% at the end. data show that 

most of the subjects showed close results and the group became more homogeneous. In the subjects of group 2, 

the arithmetic mean was (X) - 12.12, with a standard deviation (SD) +2.00. At the end, the arithmetic mean (X) 

is 28.88 and the standard deviation (SD) is +3.08. The coefficients of variation (V) 16.47% at the beginning and 

10.66% at the end indicate a more homogeneous group at the end, which shows that the training methodology 

applied by us has its effectiveness in mastering basic sports technical skills from tennis. in both groups. 

The results of the sports pedagogical control show a good level of mastered basic sports technical skills 

from the tennis game from both classes after the end of the experiment. The students from the class, who were 

trained with / green / ball, demonstrated higher results in all tested skills, in comparison with the students from 

the class that conducted the training with / yellow / ball. In the implementation of the control norm with / yellow 

/ ball, the subjects from group 2 / green / ball, performed better than group 1, trained with / yellow / ball. The 

children from group 1 / yellow / ball, demonstrated higher results in the control norms, using / green / ball, 

compared to the points obtained from the same tests with / yellow / ball, despite the fact that during the sports 

pedagogical experiment, they trained with a standard / yellow / ball. 

Discussion. The experiment confirmed our hypothesis that if a / green / ball is used in the initial tennis 

training, it will contribute to the faster and correct acquisition of key tennis skills. Applications from us, a model 

for initial tennis training in the conditions of Sofia University showed good results. As a result of the sports-

pedagogical experiment, the children in both classes demonstrated mastery above the average level of basic 

sports - technical skills in tennis. From the results of the tests conducted after the end of the experiment it is 

evident that the children from group 2 / green / ball, show better results compared to their classmates from group 

1 on each of the evaluated elements, including when performing them with / yellow / ball..Despite the 

satisfactory results of the applied model of training, none of the children achieved the maximum number of 

points from all tests. highly motivated participated in the learning process. One third of the children included in 

the experiment participated in tennis classes in their free time. 

 

Conclusion 

Although, according to the ITF training methodology, the "green" ball is used by 9-10 year old tennis 

players. With the present study we proved the effectiveness of primary education in 12-year-old students. This is 

confirmed by other authors. John Hammond, Christina Smith (2006). Kim Kachl, Tim Busard, Machar Reid. 

(2015) (Emma Jay Larson 1, Joshua D Guggenheimer Unfold 2013); Farrow D., Reed M. (2010). Regarding the 

impact of low compression balls (LCBs) on learners' performance, coaches believe that LCBs have the most 

positive effects on complete beginners and youngest players. Coaches suggest that players are assisted by the 

rebound if they have no experience playing with standard balls. The ITF believes that the green ball, which is 

about 25% slower than the yellow ball, has significant benefits, especially for ITN 10-7 entertainment players. It 

is also used successfully in some youth competitions, in high school competition, and also in university indoor 

wall events. 

We recommend to the coaches and teachers who work with children at this age to use in the initial 

training in tennis with an advantage / green / ball, which will lead to the accelerated acquisition of basic sports 

and technical skills in tennis. training in the conditions of Sofia University, showed a good result, which is why 

we recommend its application in the subject FVS. 

Conflict of interest - The authors do not declare a conflict of interest. 
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