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Abstract

The purpose of this paper is to manufactures an assistive device to develop the speed of
kinetic response in tennis. In addition to identifying the effect of the assistive device in
developing the speed of kinetic response, the researchers assumed that there are statistically
significant differences between the post-tests of the two experimental and control groups in
developing the speed of kinetic response. As for the research method, the researchers used the
experimental method with the two groups Experimental and control with pre and post-tests. As
for the research sample of novices aged (10-12) years in Al-Jadiriya Tennis Academy with all
intentions, it included (16) players who were randomly distributed to a regular sample of two
equal groups, experimental and control, with (6) players from each group after excluding (4)
players for their lack of commitment to the units, the two researchers concluded that the use of
exercises with the help of the device contributed to the development of the speed of the kinetic
response.

Keywords: Assistive device in tennis, age groups in tennis, developing the speed of kinetic
response in tennis.

Introduction:

The process of learning skills is the basis on which sports effectiveness is built at its
levels, and the correct learning of the skill through the use of the best modern devices and means
that work on learning the skill in different kinetic paths and the multiplicity of its types, due to
the saving of these devices and tools in terms of time and effort exerted by the learner and the
teacher and thus Focusing learning on skill only and avoiding excessive movements, and that
progress and development at all levels of sports depend on the development of educational
means and modern methods and achieving the desired goal of the learning process and the goal
of educational units.

As the success of the educational process depends on the availability of the capabilities
of educational tools and assistive devices that facilitate the implementation of the set goal, these
tools have an effective role in enabling the teacher to implement the educational plan and have
an important impact on learning skills, and facilitate the construction of the correct kinetic
perceptions of the skill. The contributions of researchers in terms of manufacturing devices and
educational aids are luminous signs in the sports field, but the game will still need new and
more scientific research in order to find ways and devices that facilitate the process of learning
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game skills and taking the learner’s hand to reach better means in the process of developing
response speed.

The fact that tennis depends heavily on the factor of speed and kinetic response greatly
and the diversity in performance methods, so it must be concerned with educational curricula
in general, speed in general, the speed of kinetic response in particular, and the physical and
mental requirements that are associated with it, which requires the player to make appropriate
efforts to develop his skills and speed his kinetic response through the use of tools and assistive
devices, which may facilitate learning the skills under study while reducing effort and providing
a safety factor and developing them since the game of tennis are one of the fast and varied
games. 200 km/h and this high speed need a quick response.

And since the kinetic response is one of the most important qualities that contribute to
the performance of most sports that depend on speed, change of direction and surprise as a key
factors in achieving success, especially tennis, which is characterized by its diverse and fast
skills, especially the forehand and backhand.

Research problem:

The problem of the research is due to the difficulty of performing tennis skills for novice players
and the inability to move correctly, as it requires a lot of effort and practice in order to master
it, as it requires those in charge of teaching it to provide new exercises constantly performed
using modern and easy-to-use aids and devices. The two researchers being game practitioners
noticed that the trainers’ interest in the number of kinetic exercises and the lack of interest in
special exercises for the speed of kinetic response within the educational units, led to the
weakness of the players’ ability to face situations that are not at a difficult level as a result of
the slow Kkinetic response and in proportion to the performance requirements and Kinetic
situations in the play. The level of performance and achievement of the required achievement
is achieved through parity in the development of the speed of the kinetic response, as any
weakness in these two aspects with the rest of the other characteristics negatively affects the
achievement of the achievement that can be achieved through the integration between the skill
performance and the speed of the kinetic response.

Research objective:
- Manufacture an assistive device to develop the speed of kinetic response in tennis for
players aged (10-12) years.
- ldentify the effect of the assistive device on the development of the speed of the kinetic
response in tennis among the research sample.
Research hypotheses:

- There are statistically significant differences between the results of the pre and post-
tests for the control and experimental groups in the development of kinetic response
speed.

- There are statistically significant differences between the post-tests of the experimental
and control groups in the development of kinetic response speed.

Research methodology and field procedures:
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Research Methodology:

The researchers adopted the experimental method by designing two equal groups, experimental
and control, with pre and post-tests, as a basis for the implementation of his research, due to its
relevance to the nature of the problem to be researched as shows in Figure (1)
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Figure (1) shows the design of the control and experimental groups

The research sample was deliberately selected from the novices aged (10-12) years at
Al-Jadriya Tennis Academy, which numbered (16) players and were randomly distributed to a
regular sample of two equal experimental and control groups of (6) players for each group after
excluding (4) players for lack of Their commitment to the educational units, and thus, the
research sample will represent (60%) of the total research community, and the experimental
group will apply the exercises for using the. Before starting the statistical treatments, the
researchers made a test (normal distribution) in the Shapiro Wilk test

To test the accuracy of the forehand and backhand strokes, which were (Shapiro Wilk
(0.944) and the significance level of the sig were), 0.552), and due to the fact that the test value
and the significance level of the test sig are greater than the approved significance level of
(0.05), which indicates that the data follow The normal distribution, as shown in Table No. (1).

Table (1) shows the values of the kinetic response speed in the (Shapiro-Wilk) test

Shapiro-wilk
No. Tests
Statistic | Df Sig
1 Kinetic response speed 0.944 12 0.552
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Therefore, it is imperative for the researchers to use parameter statistics, so the t-test
was used for independent, unrelated and equal samples, and thus the sample is equivalent in the
test for the accuracy of the forehand and backhand strokes. As in Table (2)

Table (2) shows the equivalence of the research sample in the pre-test and the speed of response

Experimental group Control group
Measuring TI Level | Type
Tests unit | Arithmetic | Standard | Arithmetic | Standard value 1 819 319
mean deviation | mean deviation
Non
response sec 2.600 0.209 2.683 0.172 | 0.752| 0.469 )
sig
speed

Information collection methods:

- Arab and foreign sources and references and the international information network
(Internet)

- Personal interviews with experts and specialists.

- Observation and subjective experience of the researcher.

- Registration form

Research tools:

- Alegal tennis court.

- (ITF) tennis rackets (12).

- The number four (4).

- Measuring tape (VIT).

- Whistle and manual stopwatch.

- stationery (paper, pen, colors)

- Colored adhesive tapes.

- Nikon camera number 1.

- A lenovo type computer, 1 number.

- Green ITF tennis balls (50) with a basket to collect the balls (Prince).

Assistive device:

The two researchers consulted with the supervisor for the purpose of being guided by
her scientific observations about the project and thinking and investigating the best devices and
aids that help in accelerating the process of learning and developing the speed of the kinetic
response under research, which is compatible with the age and level of the learners. The
researchers designed a device to develop the speed of the kinetic response in tennis.
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Components of the assistive device for the speed of the kinetic response (electrically)

- Quantity(1) Arduino mega 16Bit Variable

- 2-screen (monitor Tft 3.5znch full color) number (1)
- Burbank 10000 power bank

- Motion sensor (2)

- Micro switch sensor lamp

- connecting wire

- On/Off button

Figure (2) shows the assistive device the components of the device, the speed of the kinetic
response

Components of the mechanical device:

- Alongitudinal iron pipe, 150 cm high.
- Coil spring (2).
- Iron base square in the form of a number (1).
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- Iron arm carrying the ball (2).
- Plastic bag (2).
- Height fixing piece (3).

Assistive device description:

The purpose of the device: To develop the kinetic response speed. This device consists of
two LEDs with two red lights, and accordingly, the two lights are installed on both sides of the
original device, with the device’s screen with programming installed in the middle of the
original device if the programming contains (slow-fast) through the presence of nine

Levels to control the speed and time and the most speed of time. The player's readiness
is in the first level, and the minimum speed is the waiting time. The player is in the ninth level.
As in Figure (3)
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Figure 2 shows the assistive device for response speed

In the first level, the time period is very slow and has a longer time until it reaches the
ninth level, as it is a very fast period and the player does not reach this last level unless he is
gradual and trained and has mastered the levels to move to another, as if the novice player
depends on the first level, the higher the degree Mastering moved to the next level.

The programming of the device also contains four other levels to control the red flashing in the
two (LED) lamps on both sides of the device, which are:

1- When instructing (one shot right) through the Type button, install the red flash (lamp) on
the right of the device to perform the back strike, as the player waits for the flash to stabilize
on Yemen after several consecutive flashes and then executes the strike according to the
main levels.
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When instructing one-shot Left) through the Type button, install the red flash (lamp) on the
left of the device, and perform the front strike, as the player waits for the flash to stabilize
(the flashlight) on the left side after several consecutive flashes according to the main levels.
When instructing the sequence mode through the Type button, where the red flash is ignited
on both sides of the device, and when the flash is proven, the player performs the strike,
whether it is on the right or left, thus the flashing is successive on the right/left side.

When instructing the sequence mode through the Type button, where the red flash is ignited
on both sides of the device, and when the flash is proven, the player performs the strike,
whether it is on the right or the left, thus the flashing is successive to the right / left.

When you give the random level (Random) through the Type button, in which the flashing
is not renewed, it is installed sometimes on the right and sometimes on the left and it is as
follows:

1-left Right. 2- right/left 3-right/right 4-left/left.

It is worth noting that the device gives the player’s arrival time from the moment of his

launch until the execution of the strike by the sensor in the column connected to the ball holder
within the original device. To take its place and prepare for the next attempt, the device also
contains a battery without the need for electrical power. As in Figure (3)

Figure 3 shows how the response speed works

Field procedures

Kinetic response time to stimuli (visual): ( Merciful. 2015)

- Test name: Saqr test.

- Purpose of the test: To measure the kinetic response time with a visual stimulus.

- Method of performance: The tester stands in front of the device and to the side, at a
distance of approximately (30-40 cm), and upon hearing the whistle or instruction by
the test operator, he passes the device and cuts off the optical sensor, which will give
him a visual signal to one of the four colors (lights), and the laboratory touches That
color presses the stop according to the target color and is installed on a funnel and returns
in front of the device again, and repeats the performance six times and calculates the
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time for each repetition separately, using an electronic timer found in the device that
starts calculating the time electronically from the moment the instruction is given, and
the counting stops when the funnel is touched, The kinetic response time for each
laboratory is extracted by taking the time of the best attempt out of the six attempts,
knowing that the distance between the device and the cones and between one funnel and
another is (2) m.
Performance Conditions: The tester stands in front of the device and focuses his
attention on the person conducting the test, who will give him the starting instruction.
e The person based on the test records the time of each touch to extract the time
taken within 6 touches.
e Retry to the laboratory only in case of injury or fall after a sufficient rest period.
Recording method: The time for the (6) touches is calculated, each touch individually
and takes the time of the best attempt as shown in Figure (4)

Figure (4) shows the test of kinetic response time to stimuli (visual)

Exploratory experience:

The second reconnaissance experiment was conducted on 24/12/2021 on Friday at the Jadriya
Sports Tennis Academy. The second reconnaissance experiment was conducted on the same
players to whom the first reconnaissance experiment was applied.

Knowing the time taken to perform the tests.

Identify the difficulties that the researchers may face in the course of their work and
develop appropriate solutions to them.

Clarify the registration method for the assistant team because the tests used are recent
tests

Pre-test:

The two researchers carried out the tribal tests on members of a research sample from the

two groups on the date of 8/1/2022 on Thursday, and on the courts of the Jadiriyah Tennis
Academy at Al-Nahrain University, which included the application of the response speed test,
to the members of the experimental and control groups at the same time and under the same
conditions.
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Main experience:

After conducting the tribal tests, the researchers carried out the exercises using the assistive
device by the assistant work team under the supervision of the researchers and implemented it
on the experimental group for the purpose of developing response speed 13/1/2022 until
12/3/2022 and the number of educational units was 24 educational units setting three units per
week (Thursday, Friday and Saturday), and before initiating the educational units for the
players, one unit was conducted, the purpose of which was to familiarize the players with how
to perform exercises on the device, as well as to learn how to move and perform with the
response speed device, as the duration of the educational unit was (60) minutes, if the time was
The preparatory section (10) minutes, the main (50) minutes, and the final section (10) minutes,
which included the theoretical part (5d), in which the prepared exercises were explained, and
the time for performing the exercises was (45) minutes on the assistive device.

Post-test:

After completing the educational units using the assistive device on the research sample,
the researchers conducted the post-tests and under the same conditions the tribal tests of the
control and experimental groups on Wednesday 16/3/2022 were dedicated to testing the speed
of the kinetic response of the two groups

Statistical methods: The search data was processed through the Statistical Package for the
Social Sciences (SPSS).

Results and discussion:
Presentation and analysis of the results of the pre- and post-test for the control group:

Table (3) shows the significant differences between the pre- and post-test for the control group

S Sum
Pre-test Post-test L_Im .| square
unit | Arithmetic | Standard | Arithmetic | Standard | mean of y J
. L. difference | ..
mean deviation | mean deviation difference
Response Sec 2.683 0.1722 1.5000 0.260 1.183 0.909 | 13.006 | 0.00
speed

It shows us the value of the arithmetic mean (to test the speed of response) in the pre-test
(2.683), with a deviation standard (0.1722), while the arithmetic mean in the post-test was
(1.5000) with a standard deviation (0.260), and the calculated (t) value was (13.006) at the
degree of freedom (5), which has a significance level (sig) of (0.000) which is less than the
value of The adopted significance level is (0.05), which indicates that there are significant
differences between the pre-test, the post-test, and the valid post-test, the response speed test.
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Presentation and analysis of the results of the pre-and post-test for the experimental

group:

Table (4) Shows the results of the pre-and post-test for the experimental group

Tests

Measuring

unit

Pre-test

Post-test

Arithmetic
mean

Standard
deviation

Arithmetic
mean

Standard
deviation

Sum

arithmetic
mean of
difference

Sum
square

arithmetic
mean of
difference

value

Leve
sig

Response

speed

Sec

2.600

0.209

1.016

0.172

1.583

0.1301

12.164

0.00¢

It shows that the arithmetic mean value (for the response speed test) in the pre-test was
(2.600) with a standard deviation of (0.209), while the arithmetic mean in the post-test was
(1.016) with a standard deviation of (0.172), and the calculated t-value was (12.164) at the
degree of freedom ( 5) It has a significance level (sig) of (0.000) which is smaller than the value
of the approved significance level (0.05), which indicates the existence of significant
differences between the pre-test, post-test and the valid post-test, the response speed test.

Presentation and analysis of the post-test results for the experimental and control groups:

For the purpose of verifying the second hypothesis, the researchers found the significance
of the differences in the post-test between the experimental and control groups using the t-test
for independent samples and table (5).

Table (5) shows the values of differences (T) calculated in the post-test for the experimental
and control groups

Tests

unit

Measuring

Experimental

Control | T

value

Level
sig

Type
sig

Arithmetic
mean

Standard
deviation

Arithmetic
mean

Standard
deviation

speed

Response

Sec

1.016

0.172

1.500

0.260

3.788

0.04

Sig
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The arithmetic mean in the post-test of response speed shows (1.016) with a standard
deviation of (0.172), and the calculated (t) value was (3.788) at a degree of freedom (10) with
a significance level (sig) of (0.04) which is less than (0.05) as this is an indication that there are
significant differences between the post-test and in favor of the post-tests between the two
research groups in favor of the experimental group to test the response speed.

Table (3) shows that the values of the arithmetic means of the pre-test for the control
group are different from the post-test for the speed of the kinetic response, and the error rate is
less than (0.05). The control group was affected by the educational curriculum prepared by the
coach, and the reason for the improvement in the level of the players is also due to the
educational unit containing many activities and competitions between the players, which made
them gravitate towards the program prepared by the coach, which led to an improvement in the
level of learning in skills and the development of response speed, as well as the researchers
attribute the process of improvement in the level of players to the exercises set according to a
frequency and time known by the coach and gradual from easy to difficult, and due to the
inclusion of training on competition between players generated by the coach, it increased the
players’ Kinetic desire and raised the level of excitement and suspense and their rush to learn
skills. This is what he points out (Mahjoub. 2022) "it is important for individuals to be motivated
to learn kinetic tasks for the purpose of obtaining maximum learning, if the learner views the
task as not that meaningful or not desirable, the learning will be limited, and if the motivation
is very low, learning may not occur at all. In addition, the improvement in the level of results
came through the continuous repetition of the skill with correction of errors by the coach, and
the increase in the frequency of the response speed exercises set by the coach with correction
of errors by a coach. Continuity and continuity in practice, learning and commitment in
educational units.

Discussing the results of the pre and post-test for the experimental group:

The results of Table (4) indicate that there are significant differences between the results
of the pre and post-tests of the experimental group in the speed of the kinetic response and in
favor of the post-test, and this is what achieves the imposition of the research. The sample
members improved, as the assistive device was designed according to the nature of skills and
the ability to control speed, performing skills and develop response speed , as (Saadoun. 2014)
confirms that “the use of modern devices and tools that are commensurate with the shape of the
skill and the method of its performance and differ from the traditional method of learning leads
to a noticeable improvement in the performance of that skill if these devices and tools are used
correctly and scientifically”. And this is what gives great benefit at the beginning of the
educational units, as the players at the beginning of learning appear to have errors and the
difficulty performing the skills correctly, and the difficulty giving quick reactions, and this is
what the researcher worked on at the beginning of learning to give the players enough time to
prepare and focus sufficient to perform the skill Hitting the ball correctly and achieving the
desired purpose of the tools and achieving the goal of the exercise, and after progressing in the
educational units, the students began to receive the information correctly and understand the
kinetic path of the skill in the required manner, and they had appropriate reactions and acquired
kinetic programs, so the researcher gave a more difficult exercise using The electronic device
for the speed of response to increase the principle of excitement and suspense for the exercise
and to obtain the desired benefit from the device, As (Qatami. 1998 ) confirms, “The devices
and assistive tools make the individual more focused on the skills to be learned and developed,
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and the devices help the great diversity of skills performance, which works to improve
performance for the better” .The researcher also attributes the moral differences in the
improvement of response speed, which showed the results of the post-test for the values of
arithmetic circles, to the exercises designed using the assistive device, in which the researcher
took into account the ease, difficulty and suitability of the sample members and worked on the
principle of the gradual performance of exercises from easy to difficult, and the development
of kinetic response speed this was confirmed by (Al-Rubaie. 2012) “The exercise is a well-
known kinetic performance in time and repetition, and it is not possible to learn except through
it, which leads to learning the kinetic performance of the skill” , and store kinetic programs
similar to the skill and eliminate and correct errors, which appeared at the beginning of learning
and replace them with the correct performance of the skill as (Ratib and Rabbo. 1999) confirms,
“Delaying correcting errors leads to the difficulty of getting rid of them, and the earlier the error
can be corrected, the faster the learning” , It also increases the concentration of the sample
members, which helps to maintain the correct image of the skill and to configure the appropriate
program for each type of exercise . This is confirmed by (Al-Rubaie. 2012) that “the process of
diversifying training will generate a general and flexible program that the learner can invest in
in the changing conditions of skill performance”., The researcher believes that the use of special
exercises by the experimental group in the main part of the educational unit had a clear impact
on improving the level of performance of the players. The traditional and the usual way this
was confirmed by (Hashem. 2002) from “The use of organizational exercises is performance
requirements, the selection of appropriate and skill-like exercises, and the increase in repetitive
attempts, which are among the basic requirements for learning” . What the researcher attributes
the moral differences to the increase in frequencies when progressing in giving units using the
assistive device, and the researcher believes that the reason for this improvement is due to the
fact that the players were passed with educational experiences through exercises using the
assistive device and thus gave a positive return in skills and reflected on the change in the
performance result The one who showed the players and learned the skills .Here, (Mahjoub.
2022) explains, "One of the results of the exercise is the occurrence of a relatively stable ability
to perform or to learn. This effect produces a constant change in the behavior of the individual
and, in fact, a constant change in the processes that allow the individual to perform a certain
work in the future”, the researcher believes that the continuous work on performing repetitions
and correcting errors is a reason for the level of improvement that appeared on the experimental
group and the sequence from learning to working on the accuracy of performance and directing
the ball to the designated areas, which is an important process through which the opponent can
be moved to places where it is difficult to respond the ball in the way proper allowing the point,
thus, the deduction comes from scoring the largest number of points, the most easily deducted
players from the opponent during the game, and the final outcome of winning the match.

Discussing the results of the dimensional measurement of the experimental and control
groups:

Table (5) shows that there are significant differences between the two groups in favor
of the experimental group in the two post-tests, and this is what achieves the hypothesis of the
research kinetic response speed Emphasizing (Al-Dulaimi. 2016) that the great diversity in the
exercises and their different conditions and placed according to scientific foundations and
educational principles, which aim to reach the learner to the best possible performance in the
various activities and activities” , As well as the effectiveness of the assistive device by the
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researcher, as the improvement in the control and experimental groups, the improvement that
appeared in the experimental group is greater than in the control group, and this indicates the
effectiveness of the assistant device according to the nature of the skill and how to perform the
skills in their correct paths and how to develop the speed of the kinetic response if it was The
device has a great impact on the players of the experimental group as it is new tools that raise
the students’ motives to learn and the motivation to use these tools and raise the level of
excitement and suspense, and motivate them to make effort and continuous work. The
researcher agrees with (Abdel-Hassan and Miteb. 2014) who affirmed that “learning by modern
devices and aids achieves the principle of speed in learning and keeping boredom away from
the learner, as well as its role in prolonging the learner’s memory to perform mathematical skills
and a strong tendency and desire to learn and help the learner.” in developing his athletic skills.”
The researcher also attributes the reason for the improvement in the level of skill performance
by the experimental group and the emergence of learning among the players through the lack
of errors when performing to the exercises of the assistive device by the researcher in which he
took into account the suitability of the exercises to the sample and the use of the principle of
diversity in preparing the exercises to move away from boredom and unwillingness to Perform
and design similar exercises for the skill with appropriate repetitions for the sample level this
is confirmed by (Al-Dulaimi. 2016) that "the principle of repetition and repetition alone does
not guarantee the development of skill, but it achieves continuity in the performance of kinetic
behavior, and that the completeness in the learning process can be attributed to the effective
design of the exercise and that these organizational variables for the implementation of the
exercise are influential variables”, The application of new exercises continuously and
throughout the duration of the units leads to improved performance for these skills, The
application of the new exercises continuously and throughout the duration of the units leads to
an improvement in the performance of these skills, as the researcher took into account the
principle of suspense and excitement in its diversity and different places and positions. Which
(Abdel-Hassan and Miteb. 2014) said, “The effective design of the exercises in terms of
changing its forms and place works to facilitate the comprehension ability of learners to perform
a purposeful skill in an organized environment, which increases the experiences of the learners
and for the learners to reach the best performance and get rid of errors” . The researcher also
relied on the principle of gradualism in giving exercises from easy to difficult and then more
difficult according to the improvement shown by the students of the experimental group and
explained and presented correctly by the assistant work team, in addition to the continuous work
on performing the exercises and giving feedback and correcting errors and controlling time and
repetitions for each exercise. Of the unit and control exercises in the position of the tool and its
heights during a performance in a manner that suits the nature of the skills and how to perform
them in the correct path of the skill, all have positive effects on the learning process. The
traditional, which is limited to wall and colleague exercises, does not include modern tools that
bring the reality of movement or skill to be learned in the mind of the learner, as it also works
to transform movements and skills into live experiences aimed at reaching a good stage of
learning and this is what the assistant device worked on as it is designed in the light of The skill
and that it works to reduce the effort exerted on the players without working on excessive
movements that lead to fatigue and making more effort and using the skill. New exercises using
the tools helped to reach a better level of learning, which was confirmed by (-Hadithi. 2013)
“The devices facilitate and complete the learning procedures by making it more interesting and
exciting and transforming the movements that the learner goes through into live experiences
and purposeful economy in time, effort and cost to reach a better level of learning”. The
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researcher believes that the improvement that accompanied the experimental group in the
performance of skills from the progress in the educational units, through the correct use of the
assistive device through performing the exercise in the required manner and avoiding excessive
movements and the kinetic paths tool in the required manner and reducing errors, by adhering
to the researcher’s directions and giving feedback and giving instructions on directing The ball
is in the desired place and the improvement is also due to placing the device in different modes
and containing the device on more than one level in how to develop the speed of the kinetic
response and taking into account the gradient from easy to difficult.

Conclusions and Recommendations:
Conclusions:

The researchers concluded

- The use of exercises with the help of the device contributed to learning the skills of the
forehand and backhand,

- Use of the assistive device enhanced the learners' eagerness and motivation and the
implementation of repetitions more accurately.

Recommendations:
The researchers recommend

- Using the device is used to learn other basic skills in tennis,
- Use other assistive devices during education because of their role in increasing the
motivation and excitement of learners.
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