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 Objective: The aim of this study was to investigate mountaineering climbing wall 

exercises’ contributıon to physical development of hearing-impaired students. 
Materials and Method: Thirty six hearing-impaired students participated in this study 

[18 students in the experimental group and 18 students in the control group]. Students 

was in the range of 10-15 years of age. 12 female students [6 experimental group 
students and 6 control group students] and 24 male students [12 experimental group 

students and 12 control group students] participated in the study. The schools and 
parents of the participant students in the study were asked to grant permission and they 

did.  A special movement training program was prepared for the study. This program 

consisted of exercises related to dynamic balance, static balance, flexibility, grip 
strength, back strength, and leg strength. While preparing the movement training 

program, faculty members of the recreation department and the instructors of 

mountaineering courses gave their support. Before applying the movement training 
program, the experimental group and control group were given pre-tests [dynamic 

balance, static balance, flexibility, grip strength, back strength, leg strength]. The study 

took 12 weeks to complete. Afterwards, the experimental group and control group were 
given post-tests [dynamic balance, static balance, flexibility, grip strength, back 

strength, leg strength] and their results were compared. Analysis: The analysis of the 

obtained data was done by statistical software package SPSS.16 and the arithmetic 
mean [X], and standard deviation [S] was identified. The difference between the values 

were analyzed through SPSS 16.00 and "Wilcoxon test", a nonparametric test, was used 

the result were tried to be identified whether they were statistically at a significant level 
of 0.05. Results and Discussion: At the end of the study, no significant improvement 

[p< 0.05 and p< 0, 001] was observed in the pre and posttests data of the control group. 

However,  in the comparison of the pre and posttests data of the experimental group, 
dynamic balance, static balance, flexibility data [p< 0.05] and grip strength, back 

strength, leg strength data  [p> 0.001] provided significant diferences.  
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INTRODUCTION 

 

 Sport is necessity for a healthy and happy life and it is important for all people. However, it has a different 

significance for people with disabilities. Because it opens a new window to those disabled people who are 

already faced with lots of obstacles in their lives and live with the stress caused by these obstacles [1]. 

In disability groups, hearing impaired children are not very different from non-impaired counterparts in terms of 

physical fitness. Differences in performance depending on age and gender were observed [1]. Social and 

emotional development of hearing-impaired children follow the basic patterns similar to their non-impaired 

counterparts. The differences in communication of early-age hearing-impaired children do not create obstacles 

in the games with their non-impaired counterparts. They can play mutual games, and improve their friendship 

[3]. 

 Sports in the hearing-impaired as in the other disability groups aims to eliminate the social inequalities 

existing in the society through sports activities. Due to their sensory loss, the hearing-impaired do not have the 

equal level social and cultural opportunities with other people. One of the main reasons of this is that they in 
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particular and often prefer to communicate with each other and avoid the interaction with other individuals the 

society [2]. 

 It is an undeniable fact that disabled people encouraged to take part in sports activities have a quick 

adaptation rate to society, and also this has a positive effect in their physical and physiological capacities. The 

problems experienced by disabled people are not only their problems but also problems of  their environments, 

families and all members of the society. There are studies indicating that the static and dynamic balance abilities 

of hearing impaired children depending on age, sex, etiology and degree of hearing loss could be adversely 

affected. The fact that the loss of balance [static and dynamic] being more intense in hearing impaired children 

affects their daily lives at a significant level[ 4-5].  

 The majority of scientific research in the field of disabilities constitutes mental and physical disabilities. 

Studies related to the hearing- impaired are less common.  

 In the light of all this information, the aim of the study was to investigate the static and dynamic balance, 

strength [paws, legs, backs] and flexibility problems in children with congenital or acquired-hearing impairment 

and to investigate the effects of hearing- impairment on balance and movement system. 

 

MATERIALS AND METHODS 

 

 Participants of the study were all students from Dede Korkut Hearing Impaired Primary and Secondary 

School in the city center of Erzurum. Randomly the school had sixty five [18 students in the experimental group 

and 18 students in the control group]. 12 female students [6 experimental group students and 6 control group 

students] and 24 male students [12 experimental group students and 12 control group students] participated in 

the study. Eight of them were primary school students, and 28 of them were secondary school students. Written 

permission was taken from the schools and parents of participants. 

 A special movement training program was prepared for the study. This program consisted of exercises 

related to dynamic balance, static balance, flexibility, grip strength, back strength, and leg strength. While 

preparing the movement training program, faculty members of the recreation department and the instructors of 

mountaineering courses gave their support. Before applying the movement training program, the experimental 

group and control group were given pre-tests [dynamic balance, static balance, flexibility, grip strength, back 

strength, leg strength]. The study took 12 weeks to complete. Afterwards, the experimental group and control 

group were given post-tests [dynamic balance, static balance, flexibility, grip strength, back strength, leg 

strength] and their results were compared. Additionally height and weight was measured for all students.  

 In the study, a specially tailored movement training program was applied. This program consisted of basic 

techniques and forms of sports games [basketball, handball, and football]. Also, athletics and gymnastics 

activities were included in the program. Students worked in groups of 6 to 7. At least 4 voluntary students 

studying in the recreation department were assigned to each group. The groups were given pre-prepared weekly 

programs. 

 

Analysis: 

 The analysis of the obtained data was done by statistical software package SPSS.16 and the arithmetic mean 

[X], and standard deviation [S] was identified. The difference between the values were analyzed through SPSS 

16.00 and "Wilcoxon test", a nonparametric test, was used the result were tried to be identified whether they 

were statistically at a significant level of p< 0.05. 

 

Discussion And Conclusion: 

  In the study, flamingo balance test, flexibility of hearing impaired children were found to be lower than 

their non-impaired counterparts. Also, no improvement was detected in touching the discs and left hand grip 

strength. These results suggest that the students use their left hands less. Improvements in other werec very 

significant.  

 The most important problem in congenital hearing impaired individuals is functional impairment of balance 

centers working in conjunction with each other because they do not perceive audial stimuli from the outside. 

Thus, the absence of vestibular system functions affects the standing balance in static and dynamic conditions 

negatively even if visual perceptions, antigravity and proprioceptor muscles are healthy. However, in 

individuals with later acquired hearing loss for any reason, dysfunction occurs in the connections between the 

vestibular system and balance structures because they can only perceive the external auditory signals for a 

certain period of time. It is possible to see in lots of studies in the literature that vestibular coordination 

structures can enhance their ability to work in harmony with each other [10-11]. 

 In studies with regard to this issue, postural sways during standing are important factors that affect the age 

and gender balance skills. Vertigo, pain, inactivity, instability of the muscular dysfunction and weight bearing 

joints can reduce the standing balance. Especially negative effects of severe hearing losses on balance and 

postural smoothness have been proven [6]. 
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Findings: 

 
Table 1: Participants’ gender, age, and class. 

GENDER GROUP N % 

Male 

 

Experimental 12 33.3 

Control 12 33, 3 

Female 

 

Experimental 6 16.6 

Control 6 16.6 

AGE  N % 

10 years 
 

Experimental 2 5.5 

Control 2 5.5 

11 years 

 

Experimental 4 11.1 

Control 4 11.1 

12 years 
 

Experimental 3 8.3 

Control 3 83 

13 years 

 

Experimental 2 5.5 

Control 2 5.5 

14 years 

 

Experimental 4 11.1 

Control 4 11.1 

15 years 
 

Experimental 3 8,3 

Control 3 8,3 

CLASS  N % 

5. grade 

 

Experimental 6 16,6 

Control 6 16,6 

6. grade 

 

Experimental 5 13,8 

Control 5 13,8 

7. grade 
 

Experimental 4 11,1 

Control 4 11,1 

8. grade 

 

Experimental 3 8,3 

Control 3 8,3 

 
Table 2: Participants’ Pre and post- test results. 

Applied Tests 

Pre-test Post-test 

Z 

Significance Level 

X± S X± S 
 

 

Flamingo Balance 13.31±14.21 18.52±19.45 -7.615 0.001 

Touching the Discs 14.99 ± 2.75 14.70 ±2,49 2,256, 0,975 

Flexibility 7.20 ± 3.01 8.50 ± 3.19 -13.186, 0,001 

Double Leg Front jump 1.32± 1.39 1.45 ±  1.49 -3.079, 0,001 

Right Hand grip 

strength 
18. 00± 4.65 20.19 ±2.23 -8.417 0,001 

Left Hand grip strength 17.91 ± 4.97 17.41 ±3.55 1,925 4.99 

Crunch 19.11 ± 2.57 2075±2.25 -10.935 2.88 

Holding twisted arm 7.53 ±27.89 9.32 ±2.15 -10.944 7.97 

Jump 21.64 ± 3.30 21.09 ± 3.07 4,540 0,001 

 

 In the literature, while differences could be found in the vestibular function and the static balance ability of 

34 children with sensorineural hearing loss aged 5-9 years with hearing loss, there are no differences between 

gender [7]. 

 In another study, dynamic and rotational balance profiles of children with congenital hearing loss and 

healthy children have been examined and significant differences were found between the groups in providing 

dynamic and rotational balance except static balance [8]. 

 In a different study carried out with individuals with hearing disabilities and individuals with congenital 

hearing disabilities, it has been found that they could maintain their balance for a short period of time. 

Nevertheless, it has been found that in the repeated tests in which their eyes are closed, success rate has 

decreased and duration of time to maintain balance decreased [9]
.
 

 According to the results, it is thought that specially tailored movement training programs [educational 

games, different sport activities, mountaineering and trekking, athletics, etc.] will contribute a lot to the children   

psychomotor development of hearing-impairmend. 
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