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Abstract
Background 
and Study Aim

The present study investigates the effect of exercise using auxiliary tools. It should facilitate 
learning process of the forehand and backhand skills of female tennis students of physical education 
and sports. It can also be used by workers in the field of performance and different motor responses.

Material and 
Methods

An experimental method with two group pretest and posttest design approached the 20 volunteers 
of female sports students (age 19±2), who had participated in a training course. The sample is divided 
into 2 groups of experimental and control according to the score of the forehand and backhand 
tests and measurements. Analyses were performed using statistical software SPSS 23 (Statistical 
Package for social science) program. The following variables were calculated using: Arithmetic 
mean, Standard deviation, Simplex correlation coefficient (Pearson), T-test for related means. 

Results The study showed a significant value (p=0.001, p<0.05) in the acquisition of the forehand and 
backhand skills after post-test assessment when compared to pretest. However, significant 
differences emerged in developing some basic tennis skills. The special exercises with auxiliary 
tools made a remarkable development in all basic skills. 

Conclusions Coaches play a key role in use of suitable equipment in tennis teaching programs. Voluntary 
participation in such tests provides effectiveness feedback on teachers teaching and adequacy 
of performance acquisition gained by learners. This study will encourage teachers to use special 
exercises with auxiliary tools in learning and acquiring basic skills in games and sports activities.

Keywords: exercises with auxiliary equipment, tennis skills, teaching method.

Introduction  1

Play tennis, it means deploying strategies to 
progress and excel: knowing more to do better. 
Thus, the purposes and objectives can be different 
according to the individuals: the physical will be 
privileged for some, the technique or the tactics 
for others, finally for some the relational will be 
essential. As a result, there are many learning 
strategies: by observation and deduction, by 
imitation, by trial and error, with the help of a loved 
one or an instructor. However, nothing replaces 
experiences that build up knowledge and knowledge 
that can be used later [1]. According to Sève et al. [2] 
excellence requires training embedded in structured 
and formalized practices. They aim to develop motor 
and decision-making skills by offering individuals 
the opportunity to practice under usual conditions, 
so as to allow errors and promote progress. Talent 
development models prescribed the training of 
young people as a linear process. Thus, the training 
is centered on the requirements of the task to be 
performed: instructions from the coach, movements 
of the players, type of ball or racket, amplitude of 
movement of a given joint which amplifies the 
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sources of information allowing players to achieve 
their goals [4]. However, the beginnings of sports 
practice motivated by the love of sport. As athletes 
develop their skills, linear models prescribe 
disciplined practice to hone sport-specific skills, 
then applied in competition [5].

In coaching, by Regan [6] manipulation of 
constraints is nothing new, coaches have always 
used tasks and environments in seemingly 
similar ways. He confirms that developments in 
psychological theory inform best practice in skill 
acquisition. Far from being trained solely by the 
prescriptive transmission of experts, coaches 
must explore ecological and implicit approaches 
to developing the skills of tennis players. In their 
goals and interventions, coaches should develop 
the whole athlete. Training for well-being must take 
into account the emotional, personal, cultural and 
social identity of each athlete and how this identity 
influences athletic development and athletic 
performance [7].

In economic power, coaches participate in 
the circulation of symbolic capital within the 
bourgeoisie. The recommendation is decisive in the 
career of a coach, they need to draw their legitimacy 
and authority from fields and worlds that are largely 
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autonomous and desirable for their students [8]. 
When it comes to coaching children, the relationship 
must be negotiated both with the student and 
his parents. Indeed, it is a question of arousing 
fulfillment, interest in tennis and self-confidence. For 
parents, sports practice is part of both educational 
strategies and a process of toughening up their 
son, making him more autonomous, physically and 
psychologically tough, and tenacious in upsetting 
situations. Also, endowed with a quality associated 
with the practice of competitive sport, which the 
American upper classes call the drive [8]. In this 
context, the coach can use different strategies to 
impose task-related constraints [4]. Environmental 
constraints can be both social and physical. Player 
development is influenced by the training climate. 
On the social level, the coach can establish two types 
of environment on the social level: a self-centered 
environment or a task-centered environment [9]. In 
terms of training, it is important to teach coaches 
how to develop programs and organize sessions 
whose content and frequency are specially adapted 
to children [10]. In cases, Pankhurst [11] shows a 
slowness in integrating new teaching strategies 
into coach education programs, which means that 
coaches do not have guidance on which to base their 
design of their daily training programs for players.

Today, tennis sport; It is an Olympic sport that 
is embraced by the world and that at the same time 
arouses excitement and admiration to do and watch. 
In this sport, it is known as a sport that includes 
aerobic and anaerobic loads and sudden changes 
of direction, as well as requiring a high level of 
basic motor features such as strength, speed, 
endurance, flexibility and coordination, and athletic 
performance [12]. Moreover, basic forehand and 
backhand technical skills are the main requirements 
that must be mastered in playing tennis. Physical 
condition and intellectual intelligence were found 
to be the factors that affect the quality of tennis [13]. 
In this study, we tried new teaching methods (using 
some exercises with auxiliary tools) in learning basic 
tennis skills. At Physical Education College and 
Sports Sciences for girls at the university of Baghdad, 
what is the effect of using of using some exercises 
with auxiliary tools on acquisition of the forehand 
and backhand tennis skills for female students? 
Are there statistically significant differences in 
measurements dimensional between the first and 
the second experimental group in developing some 
tennis skills? 

Material and Methods
Participants 
The research involved a cohort of 20 students 

(STs) female (13.33 %), from total 150 STs (100 %) 
studying in physical education college and sports 
sciences for girls. All participants in this study were 
volunteers. The group of participants consisted of 
the third year. The ages of the participants varied 
from 17 to 21 years old and the mean age was 19 
(SD = 0.43). All were aged between (19 ± 2 years) 
registered in the third year, by the master’s degree 
in physical education. The research sample was 
divided randomly into two groups of 10 students 
for each group, where the first group applied the 
experimental group, and the control group (see 
Table 1). In this study, we chose the experimental 
approach to ensure internal and external validity 
of the results. In order to achieve the objective, this 
approach was used with two equivalent groups.

Measures
This quantitative study used several research 

methods to access the required research data and 
results, which are (scientific sources and references, 
tests and measurement). The tools and devices 
used: (tennis court, ten tennis balls, tennis rackets, 
signs, stopwatch, two whistles, tape measure, 
adhesive tape). After reviewing the tennis academic 
curriculum and scientific references, the tests and 
measurements was presented to a group of ST. The 
measurement of the front and back strokes of a 
tennis player: (1) the tennis court is planned at one 
side as shown, (2) a rope shall be fixed at both ends 
of the two legs of the net, parallel to it, at a height 
of 2 m from the ground and 1.6 m from the net (3) 
parallel lines are drawn between the transmission 
line and the baseline so that the distance between 
the line equals 1.7 m.

Also, after identifying the forehand and 
backhand skills for the students of the research 
sample, performance description and appropriate 
tests for these skills were fixed and then presented 
to a group. The performance description and the 
tests that have been approved are: (i) the player 
stands on the center mark while the coach stands 
in the facing half of the court on the center plans, 
with a box for tennis balls; (ii) the coach hits the 
ball behind the transmission line, where he moves 
from his place to take the appropriate position and 
hit the ball in front, and then background strikes to 
pass over the net and down the rope. It then falls 

Table 1. The research sample for the two experimental groups

Variable Total number Group Experimental

The forehand and backhand 
tennis skills

10 First Experimental (1)

10 Second Control (2)

20 Total
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in the areas indicated by the numbers in the facing 
half, trying to achieve the highest score each time 
in the area Number (5); (iii) the player repeats the 
previous performance for 5 consecutive attempts to 
get adequate training for the test; (iv) the test begins 
with the player performing (10) times in the same 
way; (v) in all attempts, the coach hits the ball in a 
consolidated and legal manner so that it is as similar 
as possible to the balls in the actual play situations; 
(vi) the player has the right to start with the front 
or background kicks. The basic skills tests used in 
the current research are standardized tests and 
appropriate for the research sample, as they have 
been applied in previous and similar studies that 
have been touched upon. Thus, data were collected 
through the rating score (1) a ball that passes over 
the rope is counted as half the degree zone where it 
falls; (2) balls touching the rope at the beginning of 
the net bounce, and are considered a failing attempt; 
(3) a player’s score is the set of points she gets after 
hitting ten balls using the front ground kick method 
and then hitting ten balls using the background kick 
method.

Procedures
First of all, the permission was granted by the 

director of university of Baghdad and students 
to realize the current study. Then, the research 
procedures for experiment were implemented in 
a pre and posttests, and there was an educational 
plan for each of them during (9) weeks. Before 
conducting the pretests, the researcher started 
the selection process, recording students’ names. 
Then, he delivered an educational unit detailing 
the test performance method while explaining and 
clarifying the test on the first week. In addition, 
the researcher conducted pretests on the research 
sample members/group. Later, the implementation 
of the educational curriculum put forward by the 
researcher proceeded. It comprises: (1) the skills 
were acquired in the lecture, as prescribed in the 
educational curriculum which is consistent with 
the warm-up activities, the physical exercises, 
the educational activity, and the closing section. 
However, in practice, differences were revealed 
as the experimental group used special exercises 
backed up by auxiliary tools in the learning process 
of the forehand and backhand tennis skills for 
female students; (2) the experimental group used 
special exercises with auxiliary tools in the learning 

process of the forehand and backhand tennis skills 
for female students. The educational curriculum that 
consisted of 16 educational units, was covered over 
a two-month period: each group was assigned two 
educational units per week, while each educational 
unit at (60) minutes period allotted as follows: (i) 
the preparatory section (15 minutes); (ii) the man 
section (40) minutes: (10) minutes academic, and 
(30) minutes for practice; (iii) the final section (10) 
minutes. After two months, the post-tests were 
conducted under the same pretest conditions. 
Then, the researcher carried out the tests as to the 
forehand and backhand skills.

Statistical Analysis
Analyses were performed using statistical 

software SPSS 23 (Statistical Package for social 
science) program. The following variables were 
calculated using: Arithmetic mean, Standard 
deviation, Simplex correlation coefficient (Pearson), 
T-test for related means. 

Results
The effect of using exercises with auxiliary tools on 

acquisition of the forehand and backhand
In order to investigate the effect of using some 

exercises with auxiliary tools on acquisition of the 
forehand and backhand tennis skills for female 
students, the values of the two groups in the present 
study were compared in the pre-test and post-test. 
For statistical analysis, parametric statistical method 
was used, the results of which are illustrated in 
table 2. According to the test results, some exercises 
with auxiliary tools enabled participants to make 
significant progress in the area of the forehand and 
backhand tennis skills, such that the performance 
from pre-test to post-test were significantly 
improved (P = 0.001). In the case of performed 
forehand and backhand tennis skills, the difference 
between the pre-test and post-test was statistically 
significant (P <0.05). Also, significant differences 
were found in favor of the post-test, it was observed 
that the experimental group influenced by the 
exercises with auxiliary tools. Moreover, the results 
indicate that the progress of the subjects from the 
pre-test stage to the performance test is statistically 
significant (P = 0.001). For this reason, exercises 
with auxiliary tools have a significant effect on 
acquisition of the forehand and backhand tennis 
skills for female students.

Table 2. The statistical differences in developing forehand and backhand tennis skills

Basic skills Measuring 
unit

Pretest Post test
Sig Calculated 

(t) valuesd p sd p

Forehand Score 18.800 .83666 26.800 1.48324 0.001 1.58114

Backhand Score 20.6667 27.6667 1.21106 1.86190 0.001 2.28035
Note: * Significant when the error ratio ≥ (0.05) 
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Discussion 
To provide a training quality in terms of 

teaching practice for student-trainees that meet 
the challenges in learning forehand and backhand 
and performance. Thus, the purpose of this research 
was to know the possibility of the sample to apply 
exercises backed up by auxiliary tools are believed 
for a successful teaching and training in tennis 
performance and motor skills. According to our 
results, there are significant differences between 
the results of the basic skills tests, before and 
after, for the two experimental and control groups. 
Therefore, this corresponded to the opinion of 
experts and specialists in the field of motor learning, 
who emphasized the importance of exercises with 
auxiliary tools in responsiveness to the performance 
of a particular skill. Thus, the changes that occur 
in the behavior of the learner have an impact on 
know-how in order to acquire other skills. Also, the 
educational program developed by the researcher 
(the exercises performed in the educational teaching 
and the use of auxiliary tools) has an important 
role in acquiring and refining the skill of the 
forehand and backhand. In this field Kilit et al. [14] 
investigate the acute effect of different stretching 
methods on speed and agility performance in 
young tennis players according to conditioning 
level. They concluded that the acute effect of static 
stretching had a negative effect on agility and sprint 
performances. They suggest that dynamic and static 
dynamic stretching might be use for the performing 
better performance in acceleration, speed and 
agility skills during the warm-up session in young 
tennis players [14].

The researcher also attributes the learning of 
the two skills to the adequacy of the teaching units 
to perform the two skills and the inclusion of the 
exercises. Also, the use of auxiliary tools effective 
time management. therefore, the diversification of 
the exercises and their organization, the demands of 
play and the variety of movements will help to gain 
experience and optimize performance [15]. Here we 
can say that one of the fundamentals of the learning 
process is the development phase. in this context, 
the teacher must respect the learning stages and 
focus on performance towards the consolidation 
phase. Learning and teaching skills are influenced 
by the choice of strategy and instructional technique 
used with apprentices [16.17]. Thus, according to 
Vickers [18] it becomes essential for coaches to 
set up appropriate and different environments for 
children 10 and under, for the following reasons: 
(i) we know that children like to have fun and be in 
the presence of adults; (ii) coaches need to change 
activities frequently to keep children motivated; (iii) 
children learn mainly by reproducing what they see; 
(iv) children like to be surrounded by their friends, 
even if they do not necessarily have the same skills 
as them. Gallo-Salazar et al. [19] proposes to analyze 

the effects of 2 tennis matches on the same day on 
the physical performance of young tennis players. 
Physical impairments occurred in neuromuscular 
performance variables involving lower (jumping, 
sprinting, and change of direction) and upper 
(isometric strength and range of motion) limbs the 
day after playing a competition with 2 consecutive 
matches on the same day. These alterations in 
neuromuscular and sport-specific performance 
need to be taken into consideration when planning 
tournament schedules for young tennis players, as 
well as preparing match and recovery strategies [19].

Moreover, it can be said that the learning was 
the result of following the right method, providing 
regular presentation and explanations, and offering 
feedback to the learner, which stimulate motivation 
and arouse their passion and the desire to act. thus, for 
significant progress, the basic rule in learning motor 
skills is to seriously consider exercise attempts and 
their diversification [20]. In this study, the sample 
focused on repetition of skill performance, which 
is an effective process for ensuring performance. it 
appears that the repetition of motor performances 
is a prerequisite for high-level motor learning. Thus, 
children like to move, and tennis is a movement 
game in which players must use a variety of different 
skills in a dynamic environment. Waiting behind 
each other to be able to hit a ball [11]. According 
to recommendations from several studies [10], the 
amount of physical activity should be proportional 
to children and adults.

On the other hand, the mental rehearsal that 
accompanies the physical rehearsal by following an 
integrated action plan for each skill facilitates the 
process of memorization. Generally, the learner is 
forced to reconstruct an action plan for each skill in 
each performance due to overlapping skills. Then, 
in practicing the drill technique, the learner repeats 
the skill action plan in the initial repetitions to 
apply that plan repeatedly in further drill attempts. 
The process of learning an action plan enriches the 
process of acquiring performance and helps develop 
the skill of storing and retrieving information from 
memory in order to give solutions to the tasks 
assigned to the learner. Tennis is an open-skill 
dynamic sport in which players over a limited period 
of time have to process and integrate complex 
visual information (VT). Bonato et al. [21] suggest 
that VT was effective to improve on-court tennis 
performance in junior. In multiple comparison test, 
they showed significant improvements in speed 
during second serve were found. Moreover, the time 
course between the split step and shoulder rotation 
in forehand, backhand, and return to serve improved 
significantly. Changing game conditions dictate that 
decision-making and action must be time-sensitive. 
The perception of information sources is the fit 
between the characteristics of the player and the 
properties of the task to be performed. According to 
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Dana et Gozalzadeh [22], the use of mental imagery 
improves the precision of the serve in tennis. Their 
research aimed to determine the effects of visual 
imagery on the forehand, backhand and serve in 
novices. The results were able to demonstrate that all 
groups showed an improvement in accuracy. Miles 
and al. [23] focusing on ball sports highlighted the 
importance of the realism of the sports environment 
in which the learner finds himself. Thus, Milazzo et 
al. [24] shown that video-based perceptual training 
improves cognitive and perceptual skills resulting in 
decrease in decision time and increase in decision’s 
accuracy in simulations and field. Furthermore, 
the benefits of explicit approaches in early stage of 
learning to promote rapid acquisition of knowledge 
is highlighted. On the other hand, it is suggested 
that implicit approaches will be more conducive 
to the experts to ensure that they “reinvest” their 
knowledge in stressful situations. Finally, it is 
envisaged that guided approaches are relevant 
alternatives to explicit and implicit approaches.

This corresponded to what had been indicated 
by the literature, in the exercise, the individuals 
must recall the program and identify it before 
each movement, because they produce different 
movements from one attempt to another. Thus, in 
exercises, they can use the same program (without 
maximum modification) for a series of motor attempts 
Finch et al. [25]. Moreover, the ability to achieve a 
goal is limited by the conditions of the task execution. 
Thus, the behavior of the player will be different if 
he is asked to play five groundstrokes, taking care 
to keep the ball in play, before triggering an attack 
shot. If he performs this attack with a forehand, he 
scores a point [4]. Therefore, in individual sports, 
the athlete is in constant interaction with his coach 
during training and competition. Thus, the coach-
trainee relationship, the behaviors of the coach or 
the leadership of the coach have an effect on the 
well-being and the performance of the athletes [26, 
27]. In research contributing to an evolutionary 
epistemology of junior tennis training, Gowling 
[5] confirms that young tennis players focus on 
winning, which can influence their attitude towards 
learning and reduce their enjoyment of competition. 
To do this, the situated activity approach makes it 
possible to understand how individuals adapt to 
the modification of the situation in which they act. 
She apprehends their explanations and judgments 
on the situation and unexpected events in order to 
adjust to them [2].  Visioli, Petiot et Ria [28] confirm 
in their study that a subject will have more pleasure 
when learning a movement when it is done in the 
form of a game.

Conclusions 
The forehand and backhand skills are among 

the most important basic skills in tennis, as most 
scientific sources confirm the similarity of the 
course of these two skills in terms of performance 
and different motor responses. They are at the core 
of the tennis learning process as mastering these 
two skills will quickly help develop and build up 
other skills. According to the results reached by the 
researcher, it was concluded that: 
-	 the specific exercises backed up by the auxiliary 

tools that were used on the research sample 
helped them master the tennis forehand and 
backhand tennis skills; 

-	 the auxiliary tools produced a significant effect 
on the learning outcomes of the forehand and 
backhand skills by the research sample.

In light of the researcher’s conclusions, the 
researcher recommends the following: Stressing the 
necessity of using special exercises with auxiliary 
tools in learning and acquiring basic skills in games 
and sports activities owing to their effective role 
in the learning process, based on the significantly 
inherent advantages in this educational method. 
In addition, the urge to employ various up-to-date 
educational methods that make up for traditional 
ones. Finally, proceed with the learning process by 
starting with the easy skills to acquire more difficult 
ones to ensure smooth progression.
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