
 

 

 
Abstract—Children with hearing impairment have deficits of 

balance and motors. Although most of parents teach deaf children 
communication skills in early life, but rarely teach the deficits of 
balance. The purpose of this study was to investigate whether static 
balance improved after table tennis training. Table tennis training was 
provided four times a week for eight weeks to two 12-year-old deaf 
children. The table tennis training included crossover footwork, 
sideway attack, backhand block-sideways-flutter forehand attack, and 
one-on-one tight training. Data were gathered weekly and statistical 
comparisons were made with a paired t-test. We observed that the 
dominant leg is better than the non-dominant leg in static balance and 
girl balance ability is better than boy. The final result shows that table 
tennis training significantly improves the deaf children’s static balance 
performance. It indicates that table tennis training on deaf children 
helps the static balance ability. 
 

Keywords—Deaf children, static balance, table tennis, vestibular 
structure. 

I. INTRODUCTION 

EARING loss is usually diagnosed early in life. Research 
has focused mainly on the development of communication 

skills and less on motor skills. Shah et al. reported that damaged 
vestibular structures were accompanied by balance and 
movement defects in deaf children [1]. Abnormal or delayed 
postural development is a common sensorimotor impairment in 
profoundly deaf children and is often associated with vestibular 
dysfunction [2], [3]. De Kegel et al. showed that 30%–85% of 
children with severe or profound hearing loss have some degree 
of vestibular deficit, which interferes with many areas of 
development, including static and dynamic balance reactions, 
coordination, and the speed of performed movements [4]. 
Therefore, most deaf children have a vestibular deficit, which 
leads to a decline in balance function and inconvenience of life. 

Balance is indispensable for the cooperation of athletic 
performance and physical fitness in daily life. Balance is 
defined as a person’s quick postural adaptation to changes in 
the center of gravity during rest and activity. It can also be 
defined as the ability to control the body in both static and 
dynamic postures with minimal muscular activity [5]. Balance 
of movements includes balance of the joints in the hips, knees, 
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and ankles. Although balance is considered to be a static 
process, it is actually dynamic and involves different neural 
pathways [6]. There are two types of balance—static and 
dynamic. Static balance is defined as balance when a person is 
not moving. Dynamic balance is defined as the ability to 
maintain balance while the body is moving [7]. 

In the course of exercise and rest, maintaining the body’s 
center of gravity during postural changes is required for normal 
balance. The development of postural stability involves 
dynamic interactions between multisensory networks, 
including the visual, somatosensory, and vestibular systems [8]. 
Vestibular, sight, and somatic receptors play a very important 
role in maintaining balance while walking or standing. 
Children’s basic motor skills and balance are inextricably 
linked. In the basic motor skills such as sitting and feet balance 
develop more slowly in most deaf children than in children with 
normal hearing [9]. Lewis et al. reported that participation in a 
balance and body awareness program improved balance 
performance in deaf children [10]. Majlesi et al. demonstrated 
that balance training enhanced somatosensory ability and 
improved balance in deaf children [11]. These studies 
suggested that improving visual and somatosensory function 
during postural control improves motor balance abilities. Sheng 
et al. showed that three months of table tennis training can 
improve children’s hand movement, balance, and ball skills 
[12]. Based on the above findings, we hypothesized that table 
tennis training enhances balance in deaf children. 

In this paper, we investigated table tennis training as an 
approach to balance training in deaf children. Table tennis 
training emphasizes speed and agility, which requires rapid and 
flexible stabilization of the body and the ability to balance the 
orientation and position of the body. Since school-aged 
children have the best motor skill learning efficiency, we 
selected 6–12 primary school students as our participants [13]. 
We observe the balance performance changing of the deaf 
children to understand the effect of the table tennis training. 

The rest of this paper is organized as follows. Section II 
shows the method and Section III shows the results. 
Discussions are provided in Section IV, which discusses the 
effective of improvement of balance after table tennis training. 
And the conclusion is in Section V. 

II. METHODS 

A. Participants 

Two children with hearing loss were recruited from Taipei 
city. Hearing loss of our participants are both greater than 90 
dB, so the cause of deafness is unlimited. Participants were 10 
and 12 years old, and had studied table tennis for two years. 
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