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Abstract. This research is aiming to investigate the effects of 8-week
exercise program on reaction time performance of hearing impaired
students at 11-14 years of age. 32 students (n=16 girls and n= 16 males)
aged between 11-14 years in the Malatya Aksemseddin Secondary School
for Hearing Impaired Students were participated in the study by the
consent of their parents. The students were divided into 2 groups as
athletes (n=8 girls and n=8 boys) and sedantary students (n=8 girls and n=
8 boys). The athlete students are engaged in activities like “Turning to the
front with the basketball ball with the ball and taking the pass, walking on
the balance instrument which is 30 cm wide and 3 m long, making slight
left and right bounces, 10 m short distance runnings, short distance rusting
with a handball ball, throwing the basketball ball up about 2 m with a light,
Sedantery students have not been subjected to any work during this period.
The reaction time performances of all students participating in the 8 week
were determined before and after workout program by the REACTION
TIME HUBBARD - HAP brand device. It was determined that there was a
significant difference between athletes and sedentary students in favor of
the athletes in terms of pre-test and post-test results according to reaction
time performance (p<0.05).To sum up it was found that the exercise
program which was done for 3 days a week for 8 weeks, enhanced the
reaction performance of hearing-impaired students aged 11-14 years.
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1 Introduction

There is more evidence that physical activity is beneficial to health and well-being, and it
has a growing role in our life. It is suggested by some researchers that, regular physical
exercises increase the physical and functional capacities of children as providing a strong
and sheltered structure to the body. Sport is one of the best methods for social integration of
disabled people. It also contributes to people's independence [16]. It is the most important
factor that causes the disabled person to look at his life from different windows.

Today, sport is regarded as activities that are natural rather than leisure time sociology,
and which should be done for the health of the individual in all fields. In addition to the
supportive benefits of sports in the field of biological, psychological and social
development, there is an encouraging aspect of belonging to a group and participating in
group activities. Many studies show that the risk of heart disease in physically active
individuals is lower than the sedentary ones [8,9].
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Reaction time is one of the topics that scientists have been most interested in since the mid-
19th century. Reaction time is defined as the period of preparation required to occur the
movement by taking the stimulus [1,17].The reaction time as the internal timing between
the taking of the stimulus and the response [22].The movement time is the time from the
beginning to the end of the movement right after the reaction time [22, 19]. Reaction time is
a positive effect of the organ systems, with the nervous system working regularly and
coordinated work among the muscle groups [20].1t is accepted that the reaction time can be
shortened by training but it cannot be lowered to a certain level [11]. When examining the
reaction time, it is necessary to distinguish the response time [19].The reaction time is
considered to be a part of the reaction period in the true sense and the response time is the
reaction time and the action time [3,19].Some researchers have suggested that speed is a
factor lying under reaction and movement time. [10,19].Reaction time is a decisive factor in
most sports and can be improved by regular training. Because the reaction time seen as the
main component of many skills [18]. It has been reported in many studies that regular
training in a given program, can improve the reaction time [4,7 and 15].

2 Methot

2.1 Participations

It is aimed in the study that, the effect exercise on reaction times of hearing impaired
students aged between 11-14 years. A total of 32 students, 16 male and 16 female, who
studying at the Malatya Private Anatolian Private School participated as volunteer in the
study with permission of their parents.

2.2 Exercise Programme and Reaction Time Measurement

To the participated 8 students of each group of male and female, simple attention
enhancing actions such as; turn back based on turnover and do chest pass with basketball
ball, walking on the balance instrument which is 40 cm high, 30 cm wide and 3 m long
from the ground (each athlete made 4 trials) slightly left and right jumps, 10 m short
distance start runs, short distance passes with handball ball, throw and keep the basketball
ball up about 2m with the lighted sign, were applied during eight weeks and three days in a
week as Tuesday, Thursday and Saturday. The reaction times of the groups were measured
before and after eight weeks of exercise with the REACTION TIME HUBBARD-HAP
brand reaction meter. In the measurements, the best rating was recorded by giving three
trials in the form of a light reaction in the hand-held reaction device of the hearing-impaired
students.

Hearing-impaired students were identified in the Private Anatolian Private Education
School (in the same school). Among the identified students, hearing-impaired students
athletes and sedentary were identified. Students between the ages of 11-14 were
participated. Eight students were identified in all groups (hearing-impaired students doing
sports, hearing-impaired students not doing sports). Female and male students were
evaluated among themselves. Sports groups were trained 3 days a week (Tuesday,
Thursday, and Saturday). The study continued for 8 weeks. All groups were subjected to a
reaction test with the REACTION TIME HUBBARD-HAP brand instrument before the
study began and the results of these measurements were recorded. The reaction test was
conducted in all groups over the hands of the students they used more frequently in daily
life. Trainings such as; turn back based on turnover and do chest pass with basketball ball,
walking on the balance instrument which is 40 cm high, 30 cm wide and 3 m long from the
ground (each athlete made 4 trials) slightly left and right jumps, 10 m short distance start
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runs, short distance passes with handball ball, throw and keep the basketball ball up about
2m with the lighted sign, were applied to the hearing impaired students during eight weeks.

Nothing was applied to the students who did not do sports and their measurements were
taken again after 8 weeks. Reaction measurements of hearing impaired students who, do
sports and did not do sports, were taken again after 8 weeks by the same methods.
Measurements of hearing-impaired students who do sports were taken before training day.
Measurements were taken by putting out the light that appears in the reaction tool by hand,
which students used in daily life. Initial measurements and final measurements of all
students were taken on equal terms and in the same environment. In all measurements, each
student has 3 trials and the best recorded as the result. The results of the hearing-impaired
students who do sports were taken into account between themselves and the results of
hearing-impaired students who did not do sports were taken into account between
themselves.

2.2 Exercise Programme and Reaction Time Measurement

SPSS 22.0 (SPSS 22.0 for Windows / SPSS® Inc, Chicago, USA) was used for the
statistical analysis of the data. The Paired-Sample t test was used to compare the hearing-
impaired students' differences according to the pre-test and post-test scores. A p<0.05 value
was considered statistically significant.

2.3 Statistical Analysis

The sample of the study consists of 60 athletes (n=30 experimental group and n=30
control group) in the Malatya Sessiz Adimlar Sports Club, aged between 13 and 15, dealing
with athleticism. Athletes in the experimental group were subjected to a training program to
improve the balance and flexibility of 2 hours of 3 days a week for 8 weeks. The athletes in
the control group continued their usual training programs. Before and after the 8-week
training program that is applicated for the athletes in the experimental group, the balance
and flexibility performances of the athletes in both the experimental and control groups
were determined. The following measurements were made to determine some physical and
motoric characteristics of the athletes forming the sample.

3 Findings

Table 1. Descriptive Statistics of Subjects

Variables n %
Female 16 50
Gender Male 16 50
Total 32 100
Yes 16 50
Athlete No 16 50
Total 32 100

In Table 1, descriptive statistics of the gender and athlete are shown.
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Table 2. Descriptive Statistics of Student’s Some Anthropometric Characteristics

Variables Minimum Maximum X Sd Median
Height (cm) 1.38 1.74 1.53 0.08 1.51
Weight (kg) 36 65 47.7 8.39 455
BMI (kg/m?) 14.6 25.8 20.2 0.50 20.4

In Table 2, According to the statistical values obtained from some anthropometric
measurements of the subjects participated in the study, the height mean 1.51 cm, weight
mean 45.5 and body mass index means were determined as 20.4. The number of
observations for all parameters is 32.

Table 3. Comparison of Pre-test and Post-test Values of Athlete and Non-Athlete Subjects

Pre-test Post-test T test
Groups
n X Sd n X Sd t P
Athlete 16 335 5.03 16 27.19 4.11 5.614 0.000*
Non-Athlete 16 51.13 17.78 16 57.13 18.68 -1.798 0.092

* Significant level of 0.05.

When Table 3 is examined, although there is a statistically significant difference
between pre-test values and post-test values of athletes (p<0.05); it is seen that there is no
statistically significant difference between pre-test values and post-test values of non-
athlete subjects (p>0.05)

3 Discussion and conclusion

Because of hearing impaired people have little or no sense of hearing, late development
of balance and motor skills negatively affects their interaction with their peers. Hearing
impaired individuals suffer from inadequacy of balance and motor response due to
insufficiency of sensory stimulation due to damage to hearing sensation. Physical activity is
beneficial for development of balance and motor skills [13].

Simple reaction times of visually impaired individuals participating in regular physical
exercises can reach much better levels than non-exercise visually impaired individuals. The
reason for this situation is thought as; besides the development of the muscle-nerve
conduction ability which is important in the reaction time through the training of the
individuals participating in the physical exercises, to be a lack of experience, by gaining the
skill on the forms of movement that are revealed by the activities carried out [2].

Caglar et al. [5] specified, in their study about physical fitness of hearing impaired
individuals who are athletes or non-athletes, that; there is significant differences between
athletes and non-athletes regarding their, height, resting pulse, elasticity, stretching, 20 m
speed, reaction time, hand grip strength, back and leg strength, shuttle, vertical jump and
body fat percentage values (p<0.05).

In the study which made by Cigerci et al. [6] it was stated that; while there were
significant differences when hearing-impaired sedentary men and non-hearing impaired
sedentary men compared according to the reaction time values of right and left handed light
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(p<0.05), there were no significant differences between hearing-impaired volleyball player
men and non-hearing impaired volleyball player men, and hearing-impaired sedentary girls
and non-hearing impaired sedentary girls (p>0.05). It is seen that the results are similar
because the content of the work we have done is close to each other with this study is.

Caglar et al. [5] specified, in their study about hearing impaired individuals who are
athletes or non-athletes, that; there is significant differences between active athletes and
non-athlete’s reaction time values. Similarly, Karagéz [12] notes in his master's thesis that
12-week training has significantly improved reaction times among children in the 8-10 age
group. The limited literature we obtained as a result of the researches carried out supports
our research results and specify that according to hearing impaired individuals participating
in sports activities, the hearing impaired individuals who do not participate in sports
activities have shorter reaction times. Participation in sports or physical exercise has a
positive effect on the physical and motor development of the disabled, as it is in unimpeded
individuals. Sirinkan [21] reports that sportive educational games applied to hearing-
impaired students contribute to their physical development in the study he made about
impact on the physical development of sportive educational games on 10-15 year old
hearing impairment students. It is reported that; individuals who regularly participate in the
physical activity program have higher physical capacity than sedentary individuals of the
same age and that the nervous system responses are faster.

Bakir and Dogan [2].reports in their study that, there is a significant difference in favor
of participated in sport sight-disabled individuals in terms of auditory simple reaction times
between the sight-disabled and non-sported sight-disabled individuals (p<0.05). Caglar at
al. [5].reports as a result of their study that; sportive activity contributes significantly to
physical development, physical fitness characteristics and body composition of hearing-
impaired individuals.

It has been determined that the sport contributes significantly to physical development,
physical fitness characteristics and body composition of hearing-impaired [5]. In our study,
although there was a statistically significant difference between pre-test values and post-test
values of athletes (p<0.05), it is stated that there is no statistically significant difference
between pre-test values and post-test values of non-athlete subjects (Table 3, p>0.05). Our
study is similar with the study made by Kog et al. [14] which is; comparison of reaction
time of hearing-impaired sedentary and hearing-impaired soccer players.

Bakir and Aydogan [2] reports that in their study on visual impaired children; regular
physical exercises shortened the auditory reaction time of children. As it is understood from
this result which is, sportive exercise shortens reaction time, this study supports our study.
It is known that the sport has contributed significantly to the physical development,
physical fitness characteristics and body composition of hearing-impaired children.

To sum up it was found that the exercise program which was done for 3 days a week for
8 weeks, enhanced the reaction performance of hearing-impaired students aged 11-14 years.
Accordingly, at least 8 weeks of exercise programs that can be implemented under the
supervision of a physical education teacher or coach can enhance their performances and
enable them to harmonise themselves with Daily life tasks more easily by improving their
reaction time performances.
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