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Abstract
The purpose of this paper isto design an infrared device to determine the level of jumping, as well as 

preparing special exercises using a device and added relative weights to develop the spiking skill of volleyball 
players. The research community was identified with volleyball players under (17) years old in Baghdad, who 
numbered (18) players, and the players were divided into three groups (control and two experimental), and each 
group consisted of (5) players, and (3) players were excluded for their participation in the experiment The 
survey, and thus the total number became (15) players and by (5) players for each group, and after the results 
were presented, analyzed and discussed, which the researcher reached, it was found that there are moral 
differences with statistical significance between the three research groups.
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Introduction:
The great development in the game of volleyball in recent years in terms of strength, speed and 

accuracy of performance, especially with international teams, we have to follow up and constantly search for 
everything new in the world of training, and for the purpose of achieving advanced positions in sports, including 
volleyball, coaches must And the specialists should take their role not only in preparing and applying the training 
curricula, but rather they must search for all that is new in ways, means, devices and modern training tools to 
raise and improve the level of their players and thus achieve achievements, as well as raise the level of 
performance of some offensive skills that depend in their performance on explosive power And the strength is 
distinguished by speed, and among these skills is the skill of spiking, which is one of the important offensive 
skills that the team can perform when performing it with high skill, to reap the largest number of points, and the 
skill of spiking is one of the difficult skills that need strength, speed and accuracy when performing it, so it must 
be taken care of and training On an ongoing basis, and since devices and tools have become an essential part in 
the training process worldwide because of its effective role in improving and raising the level of achievement, 
the researcher has noticed a weakness in the performance of the spiking skill that depends on jumping in its 
performance, which leads to the loss of many points that may be crucial in winning matches, and due to the lack 
of The presence of devices for training jumping, the researcher considered the design and manufacture of an 
infrared device that helps to determine the level of jumping safely, and to put appropriate exercises using the 
designed device and the relative weights added to address this problem, and accordingly, the research goal is to 
design an infrared device to determine the level of jumping And preparing special exercises using a device and 
added relative weights to develop the skill of spiking for volleyball players, among the studies that dealt with the 
development of some physical abilities is a study (Al-Maslmawi. 2000). Some of the objectives of the study 
were: Do plyometrics exercises with body weight affect developing of the explosive power of the muscles of the 
legs and the performance level of the skills of spiking and the blocking. Does the use of a weighted jacket with 
plyometric exercises have an effect on developing the explosive power of the muscles of the legs and the 
performance level of spiking and blocking skills? , and reached some conclusions, including the first 
experimental group showed a statistically significant improvement in the level of the explosive power of the 
muscles of the legs and the level of performance of the skills of spiking and the blocking, As well as the study 
(Al-Azzawi. 2007), whose objectives were to develop the vocabulary of a training curriculum using the two-
legged training methods with one leg in developing explosive jumping power for young volleyball players, 
identifying the impact of this vocabulary on developing explosive jumping power and which methods are better 
for the research sample members The study reached some conclusions, including that the training curriculum 
used by the two training methods with two legs together and with one leg led to the development of explosive 
jumping power, an improvement appeared in the development of jumping power and the level of accuracy of 
spiking skill through the pre and post-tests of the research sample, which confirms the effectiveness of the 
approach developed for two groups.
Research objective:
- Design an infrared device to determine the level of jumping.
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- Preparing special exercises using a device and added relative weights to develop the spiking skill of 
volleyball players.

Research methodology and field procedures: 
Research Methodology:
The researcher used the experimental method for its suitability to the nature of the problem, as the experimental 
method is one of the most efficient and accurate scientific research methods to obtain sound and accurate 
information and results, as the experiment “is the process of observing and measuring a phenomenon after it has 
been modified partially or completely or after the experimental variable has been entered into it to see if it 
happened in it. Change or not, and what is the degree and type of this change compared to the situation before 
applying the experiment” (Abu Al-Nasr, 2017, p. 120), and the researcher adopted the method of the three 
equivalent groups (control and experimental) and conducted the pre and post-tests, and table (1) shows the 
experimental design used in the research.
Community and sample research:

The research community was selected in a deliberate way, so the selection was made at the National 
Center for the Care of Sports Talent, and the players were divided into three groups (control and two 
experimental), and each group consisted of (5) players, and (3) players were excluded for their participation in 
the exploratory experiment, and thus the total number became (15) players and (5) players for each group of the 
control and experimental groups, and thus the percentage of the research sample from the original population 
reached (100%), and Table (1) shows the equivalence of the control and experimental groups in the investigated 
variables.

Table (1) shows the equivalence of the experimental and control groups in the studied variables

No. variables
Contrast 

source
Sum  of 
squares

degree of 
freedom

Mean   
squares

T  value
calculated

Level  
Sig

Type   
Sig

1

Diagonal 
Attack 

Accuracy 
Test Center 

(4)

Between 
groups

0.400 2 0.200

0.019 0.981
Sig

Within 
groups

123.600 12 10.300

2

Center 
Straight 

Attack 
Accuracy 

Test (4)

Between 
groups

0.400 2 0.200

0.013 0.987
Sig

Within 
groups

187.600 12 13.633

The researcher used the means of collecting information, devices and tools represented by sources, 
references, personal interviews, data registration form, the designed infrared device, and added relative 
weights.(different weights attached to the wrist and ankle, weight vest, accurate electronic scales, number (1), 
auxiliary tools (wooden boxes of different heights, barriers, chairs), legal volleyballs number (10), legal 
volleyball court with net, adhesive tapes, Whistle, (2) rug with dimensions (2×1) m.
Designed device (infrared):
- The device contains a base that rests on three legs, the length of each leg is (70) cm, and it can be opened 

and lengthened up to (120) cm. The base on the top also contains a holder used to install the arm carrying 
the device, and the height of the holder from the legs of the base is (10) cm.

- The device contains a holder arm for the device consisting of (4) pieces of the length of each piece (1) m, 
and each piece is arranged so that it fits inside the next piece and when the four pieces are opened, the height 
of the device reaches (4) m, and each piece is divided and installed It has parts per meter (ie divided into 
centimetres), the circumference of the first piece is (17) cm, the second piece is (16) cm, the third piece is 
(15) cm, and the fourth piece is (14) cm, and at the end of the fourth piece there is a piece of aluminium used 
to install the electronic device It is rectangular in shape and its dimensions are (12×13) cm.

- The electronic device works with infrared rays, and it consists of a group of electronic parts and is 
transmitted to a distance of approximately 1 m. The device is characterized by the fact that no matter how 
fast the hand is in cutting the infrared rays, the device gives an audio alert signal through the whistle because 
the device has accurate Very high sensitivity (because infrared radiation has a high frequency).

- The device is also easy to install and open, as well as easy to carry.
- The electronic device contains an electrical charger attachment with a capacity of (v3) = (500 MA).
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Test the accuracy of the skill of spiking diagonal and straight attack:
The tests to measure the level of skills in team games are the only way to know the level of players’ skills, 

because there are no special devices to measure the level of these skills, as (Al-Hiti) mentions that “individual 
skills in team games cannot be measured directly because there are no devices that we can use indirect 
measurement. Which makes us use the indirect measurement of these skills by developing standardized tests” 
(Al-Hiti, 2011, p. 211)
Diagonal and straight spiking attack skill accuracy test center (4) (Hudn, 2015, pg. 64)
- Purpose of the test: To measure the accuracy of the spiking attack, diagonal and straight center (4).
- Tools used in the test: (10) a volleyball, a legal volleyball court, and (2) two rugs placed in the center No. 

(5), (1) measuring (1×2) m, placed at the corner of the court so that their two interior angles are at a distance 
( 5) cm from the side line and the end and the specified area (3×3) m.

- Performance specifications: The tested player attacks spiking from the center (4) by preparing the ball from 
the coach from the center (3) and the tester must perform (5) spiking blows in the diagonal direction and (5) 
strikes in the straight direction as in Figure (1)

- Registration method:
∑ (4) Points for each correct aces in which the ball falls on the rug (1x2) m.
∑ (3) Points for each correct aces in which the ball lands in areas (c) and (d).
∑ (2) A point for each correct aces in which the ball lands in areas (a) and (b).
∑ One point for each ace hit across the playing court.
∑ (Zero) for each failed aces.

Figure (1) shows the method of performing the diagonal and straight spiking accuracy test (4).

Exploratory experience:
The researcher conducted three exploratory experiments, the first and second reconnaissance 

experiments took place during the manufacture of the device. Exercising on the device, the first and second 
exploratory experiments were conducted, respectively, on:
- Friday 5/3/2021.
- Saturday, 27/3/2021.

Then the researchers conducted the third exploratory experiment on a small sample consisting of (3) players 
from other than the research sample and from the same research community to test the skill of spiking in 
volleyball, on Friday 29/10/2021
The aim of conducting a pilot experiment is to identify:
- Validity of equipment and tools used in the tests.
- The validity of the tests for the abilities and capabilities of the players.
- Ensure the time required to conduct the tests.
- Verify that the place is suitable for conducting the tests.
- Ensuring the efficiency of the auxiliary work team.

The researcher concluded from the exploratory experience the following:
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- The validity of the device used for the age and levels of the players.
- The validity of the tests for the players' abilities and capabilities.
- Adaptation of the special exercises to the level of the sample members.
- The validity of the test location and its suitability for carrying out the test.
- Sufficient time allocated for carrying out the tests.

Pre-tests:
The researcher conducted pre-tests with the help of the work team  on the research sample in the hall of 

the National Center for Volleyball Sports Talent in order to measure the accuracy of the spiking skill, and to 
record the test results for each of the sample members, and equivalence was made for the three research groups 
in light of the results of the pre-tests. The tests were carried out consecutively on: Wednesday, November 3, 
2021 / Friday, November 5, 2021 / Saturday, November 6, 2021.
Method of applying the exercises:

After the researcher performed the pre-tests, he began to implement the exercises placed on the first 
experimental group using the device and the added relative weights, as well as he carried out the same exercises 
on the second experimental group using only the added relative weights without the device, and gradual 
exercises from easy to difficult and then to the most difficult for by gradually increasing the relative weights 
added to reach an increase in the jumping level of the players, which is the goal to be reached, and it was agreed 
between the researcher and the trainers of the National Center for the Care of Sports Talent that the time 
allocated for training on the device and the added weights in each training unit should be (15-20) minutes The 
training of the control group is according to their training program, that is, without equipment and added 
weights.

mentions that “the rules of using resistances with additional weights in training the player and the extent 
of their need and how to benefit from their positive effects by additional weights amounting to (5-3)% of the 
player’s relative weight” (Al-Obaidi. 2005), and the researcher By adopting relative weights amounting to (2-
10)% of the relative weight of the body parts, taking into account the gradual increase in the added weights, and 
the researcher used repetitive training at the rate of (4-1), that is, (1) work and (4) rest, in order to suit the nature 
of abilities To be developed, weights were added to the arms in the wrist area and to the legs in the ankle area 
and to the torso by wearing a weight vest.

The training curriculum started on (Monday 8/11/2021) until (Friday 31/12/2021), and the training 
period lasted (8) weeks with three units per week on (Friday, Saturday and Monday), where the number of units 
reached (24) units. A time of (15-20) minutes was taken for each group of experimental groups from the exercise 
time of (120) minutes. The players applied the exercises with the help of the work team after a full-body warm-
up and warm-up with balls and then the exercises are given provided that the player did not reach the stage of 
Fatigue, and the researcher was keen to confirm the continuity and regularity in training on the device and the 
relative weights added throughout the experiment period to obtain the desired benefit and that the method of 
implementing the exercises for each of the experimental groups was identical in terms of the order of 
performance of the exercises and the time specified for each exercise, but the difference was the first 
experimental group used the device with the added weights, while the second experimental group performed 
exercises using the added weights without the device. A special form was distributed to the auxiliary work team 
for each experimental group that includes the exercises used in each training unit. The time of each exercise and 
the number of repetitions of the exercise, and the researcher supervised the determination of the relative weight 
added to each part of the body using an accurate electronic scale, as well as determining the height of jumping on 
the device for the first experimental group, while the second experimental group was asked to jump to the 
highest possible height And after the exercise time ended, the work team returned the experimental groups to the 
team to complete the rest of the training with the coach.
Post-tests: 

After completing the total number of training units in the period allocated for the research, which is (24) 
training units, the researcher conducted the post-tests. To know the effect of the exercises placed using the device 
and the added relative weights,  these tests were carried out with the help of the same support team, and the tests 
were conducted in succession on Wednesday, 5/1/2022/Friday, corresponding to 7/1/2022/Saturday, 
corresponding to 8/1/2022.
Statistical methods: The search data was processed through the Statistical Package for the Social Sciences 
(SPSS).
Results and discussion:
Table (2) shows the arithmetic means, standard deviations and (T) value of the pre and post-tests for accuracy of 

diagonal spiking center (4)

Groups Pre-test Post-test T
calculate Level 

Type
sig

percenta
ge of Mean standar Mean standard 
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d 
deviati
on

deviation d sig develop
ment

Firstexperimental 
group 6.80 3.76 12.80 3.19 8.48 0.001

sig
45.45

Second 
experimental 

group
7.00 2.54 12.80 2.86 9.94 0.001

sig
44.61

Control group
7.20 3.19 9.80 2.58 3.47 0.025

sig
20.31

Each value in the significance level field is less than or equal to (0.05) significant

Through the results of Table (2), we notice that there are significant differences between the arithmetic means for 
the results of the pre and post-tests of the three research groups (the control and the two experimental) in the 
diagonal spiking accuracy test center (4) with different percentages, at a level of significance level less or equal 
to (0.05), noting that The arithmetic mean value is calculated using a scale (points).

Through Table (2), we find that the differences and the percentage of development were higher for the 
first group that adopted training with the device and added weights, and a lower percentage for the second group 
that adopted training with the added weights without the device, as for the control group, the differences and 
percentage of development were less than the two experimental groups, and the researcher attributes The reason 
for the development of the two experimental groups more than the control group is that training in a scientific, 
programmed and gradual manner through special exercises using devices, tools and weights added to body parts 
and in specific proportions has a clear impact on developing physical abilities, especially the explosive power of 
the muscles of the legs, and this contributed to the development of the aspect Skills for precision spiking 
diagonal center (4)“The gradual use of exercises and their difficulty works to adapt the body and increase its 
physiological, physical and skill adaptation processes, and this, in turn, works to raise the level” (Al-Jabour. 
2011).This is also consistent with what  mentioned in her study that“The more the strength and speed of the 
muscles of the legs improve, the higher the jump height, and consequently, the higher the level of skill 
performance, as this characteristic gives the opportunity for full and appropriate performance as well as the 
ability to act according to the playing conditions” (Al-Azzawi. 2002)

Table (3) shows the results of the test (F) to analyze the variance between the three groups for accuracy of 
spiking diagonal center (4)

Contrast 
source

Sum  of 
squares

degree of 
freedom

Mean   
squares

F  value
calculated

Level  Sig Type   Sig

between 
groups

30.000
2 15.000 1.793 0.208 Non sig

within 
groups

100.400
12 8.367

Total 130.400 14

Through the results of Table (3), we find that the significance of the differences between groups is not significant 
in the test (F) to analyze the variance between the three groups (the control and the two experimental) in the 
diagonal spiking accuracy test (4), that is, there are no significant differences between the results of the groups, 
so We do not need to extract the results of (L.S.D) to find out the least significant difference between the results 
of the groups, and the researcher attributes the reason for the absence of significant differences between the 
results of the three groups to that most volleyball players prefer to perform the skill of spiking from the center (4) 
in a diagonal way and this is what prompts them to repeat Performing the spiking skill from center (4) a lot 
during the training units, and this leads to the development of the accuracy of the skill and kinetic performance, 
Also, most volleyball players perform the skill of spiking with the right arm more than the left arm, which 
facilitates the performance of the skill of spiking in a diagonal center (4), so the researcher believes that it is 
normal when the exercise is repeated from the center (4) and in a diagonal way leads to adjusting performance 
and increasing Precision this is what ndicated, “The exercise leads to the development of skill and access to 
correct tactics, automaticity in performance, and the ability to recognize and identify errors” (Mahgoub, et al. 
2000).

Table (4) shows the arithmetic means, standard deviations, and (T) value of the pre and post-tests. Accuracy of 
the straight spikingmultiplication center (4).

Groups Pre-test Post-test T
calculate Level 

Type
sig

percenta
ge of Mean standar Mean standard 
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d 
deviati
on

deviation d sig develop
ment

First   
experimental 

group
5.80 3.70 13.00 2.91 9.00 0.001

Sig
50.70

Second  
experimental 

group
6.00 4.84 11.20 3.76 7.83 0.001

Sig
37.14

Control  groups
6.20 3.11 7.80 1.30 1.32 0.256

Non sig
11.59

Each value in the significance level field is less than or equal to (0.05) significant

The results of Table (4) indicate that there are significant differences between the arithmetic means for 
the results of the pre and post-tests for the first and second (experimental) research groups in the test of accuracy 
of straight spiking multiplication center (4) with different percentages, while we note that the statistical 
significance of the results of the pre and post-tests for the control group is not significant. , at a level of 
significance less or equal to (0.05), bearing in mind that the arithmetic mean value was calculated on a scale 
(degree),Through Table (4), we find that the differences and the percentage of development were higher for the 
first group that adopted training with the device and the added weights, and a lower percentage for the second 
group that adopted training with the added weights without the device, as for the control group, the differences 
and the percentage of development in it were few, and the researcher attributes the reason to the development of 
the two experimental groups was greater than the control group to the fact that training using devices, tools and 
added weights increases the level of strength development for the muscles of the body, which is positively 
reflected on the development of the accuracy of performance skills ,this coincides with what said, “The use of 
resistance exercises for the legs and arms, which are characterized by strength, will help the player to master the 
skill performance of the effectiveness to be more effective, and thus the offensive skill will be more accurate to 
direct the ball to the place to be affected and more effectively without being preoccupied with reaching the 
desired place. performing the skill from it” (Abboud. 2016),He also agrees with “The more vertical jumping 
developed, this led to a development in the skills of spiking, all kinds of serve, blocking and all volleyball skills” 
(Hamdi. 2009).

The researcher believes that the importance of special exercises to develop the level of jumping and 
explosive power lies in the fact that volleyball skills depend mostly on jumping and performing at high speed.

Table (5) shows the results of the test (F) to analyze the variance between the three groups Accuracy of the 
straight spikingcenter (4)

Contrast 
source

Sum  of 
squares

degree of 
freedom

Mean   
squares

F  value
calculated

Level  Sig Type   Sig

between 
groups

69.733 2 34.867 4.287 0.039 Sig

within 
groups

97.600 12 8.133

Total 167.333 14

Table (6) shows the results of the (L.S.D) test to find out the least significant difference between the three 
groups, the accuracy of the straight spikingcenter (4)

Groups
arithmetic mean of 

difference
Result of 

difference
Level  Sig Type   Sig

Group1- Group2 13.00  - 11.20 1.80 0.338 Non Sig
Group1- Group3 13.00 – 7.80 5.20 0.014 Sig
Group2- Group3 11.20 – 7.80 3.40 0.084 Non Sig

Through the results of Table (5), we find that the significance of the differences between groups is 
significant in the test (F) to analyze the variance between the three groups (the control and the two experimental) 
in the test of accuracy of the straight spikingcenter (4), that is, there is a significant difference between the results 
of the groups, and this is what It is also shown by the results of Table (6) (L.S.D) test to find out the least 
significant difference between the three groups, where we note that the significance of the differences is not 
significant between the first and second experimental group, while between the first experimental group and the 
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third (control) group, we note that the significance of the differences is significant, i.e. There is a difference 
between the results of the two groups in favor of the first experimental group, while we find that the significance 
of the differences between the results of the second experimental group and the third (control) group is not 
significant in the test of accuracy of straight spiking center (4), and the researcher attributes the reason for the 
superiority of the first experimental group more to that training with the device led to raising the level of 
excitement, suspense and competition among the players, as well as increasing their motivation when performing 
the exercises.

Conclusions and Recommendations:
Conclusions:
- There are significant statistically significant differences between the three research groups (the control group 

and the experimental one) in the post-tests of the skill of spiking.
Recommendations
- Necessity of adopting the development of explosive power to raise the level of accuracy of the spiking skill 

of volleyball players.
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Appendix (1)
Shows the designed device (infrared)
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Appendix (2)
Shows the weight vest and added weights

Appendix (3)
A model for distributing special exercises on the time allocated for training on a device and the added weights

- Exercises for the daily training unit
- Number of players: (5) players
- Location: The National Center for Sports Talent Care - Volleyball
- Month: first
- week: first
- Time 15-20 minutes from the main section

exercise 
number

exercise 
time
(sec)

exercise 
repetition

(kg)

Rest 
between 

repetitions
(sec)

Total rest 
between 

repetitions
(sec)

total 
working 

time
(sec)

total 
rest 

time
(sec)

Total 
exercise 

time
(min)

Relative 
added 

weight 
of the 

arms

Relative 
added 

weight 
of the 

legs

Relative 
added 

weight 
to the 

torso

)1(

)2(

)4(

10

15

10

5

4

7

50

75

50

200

225

300

50

60

70

250

300

350

5

6

7

2%
from 

weight 
of the 

arms

2%
from 

weight 
of the 

legs

2%
from 

weight 
to the 

torso


