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Introduction: given the importance of function of our hands in our daily lives, it is crucially 

important to be aware of accidents that might disturb its function in childhood. Hearing is an 

essential prerequisite for mental and muscular growth; so much so that numerous studies have 

reported that there is a relationship between balance disorder in children and their hearing 

impairment. Therefore, the present study has aimed to examine the relationship between fine motor 

skills and demographic indexes in healthy and hard of hearing students.  

Methods and materials: this study is a descriptive – analytical research and the initial and 

preliminary reviews and the clinical descriptions in the study were done by using O’Connors’ 

demographic questionnaire. The Purdue Pegboard Test was used for evaluating fine motor skills. 

The data obtained from the Purdue Pegboard Test and O’Connors’ questionnaire was statistically 

analyzed by using the comparison of means test (independent two-sample t-test) and the statistical 

software SPSS 23.  

Results: results obtained from this research suggest that mean of each of the five tests is indicative 

of a statistically significant difference between the two groups of students (healthy and hard of 

hearing students) (p-value<0.001). The results show that gender of the healthy and the hard of 

hearing students doesn’t have a significant impact on obtaining better scores on the skills under 

study. The analytical results of the comparison made between the skills of left-handed and right-

handed students indicate that there is no statistically significant difference between the students in 

the two groups.  

Conclusion: although acquiring motor skills in this study has not been under the influence of gender 

of the healthy or hard of hearing students or their being left-handed or right-handed, but given the 

significant and explicit difference between the hard of hearing and healthy students in terms of their 

motor skills, it is necessary to detect and treat hearing impairments of children as soon as possible, 

so that it would be easier for their motor skills to improve.. 
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Introduction 

Motor skills play an important role in children’s learning and they build a substrate for them to learn other skills such as social 

and academic skills. Because of inabilities associated with hand skills, the child might have less opportunities to receive 

sensory information from the environment and to experience the effect of their activities on the world surrounding them (1). 

Students of first grade of elementary school are busy with doing fine motor activities in 45-55% of their school days (2). Since 

some of the daily life activities can only be done by the hands, therefore it is crucially important to be aware of accidents that 

might disturb its function in childhood(3). Hearing is an essential prerequisite for mental and muscular growth; so much so 

that numerous studies have reported that there is a relationship between balance disorder in children and their hearing 

impairment. Therefore, the present study has aimed to examine the relationship between fine motor skills and demographic 
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indexes in healthy and hard of hearing students. Hearing impairment is the third prominent disability in Iran with a prevalence 

of 4-7 newborn per 1000 births (4). Research findings show that healthy children function way better than children using 

cochlear implants (4).(5) studied the functioning of static and dynamic equilibrium in hard of hearing and healthy children and 

observed a significant difference between these two groups of children when they were asked to stand on one foot on the 

ground with their eyes closed and on the balance board. Accordingly, (6) studied the attention that must be paid to the 

conditions of hard of hearing children and how to control their condition and have reported that it is necessary to diagnose 

their illness and treat their hearing impairments as quickly as possible so that they could improve their motor skills. Therefore, 

the present study has aimed to examine the relationship between fine motor skills and demographic indexes in healthy and 

hard of hearing students.  

 

Materials and methods: 

This study is a descriptive – analytical research with a cross-sectional research method. The statistical population of the present 

study is composed of 46 elementary students of 7 to 11 years in the academic year of 2015-2016 in Hamedan city. Out of these 

46 hard of hearing students, 14 were eliminated from the study due to various reasons such as students’ or parents’ lack of 

cooperation, mental retardation and orthopedic impairment and ultimately, 32 hard of hearing students and 32 healthy students 

were selected as the research sample. The demographic information about the students were collected using a questionnaire. 

The demographic information included being diagnosed with hearing impairment (before the time of language learning or 

after it) and the cause of their hearing impairment, record of using hearing aids and the duration of it, communicative styles of 

the child and type of rehabilitation interventions including work therapy, physiotherapy, speech therapy, auditory training and 

the age at which the therapeutic interventions of each patient has begun. After obtaining the confirmation of the Ethics 

Committee in Hamedan University of Medical Sciences and Exceptional Education and the consent of students’ parents, the 

initial and preliminary reviews and the clinical descriptions in the study were done by using O’Connors’ demographic 

questionnaire. The students under study had to have the following criteria in order to participate in the study: obtainment of 

consent from students’ parents, lack of neurological and orthopedic hand disorders, lack of anxiety disorders, lack of 

concentration disorders, being of the ages of 7 to 11 years, having had hearing assessment up to one year ago, an audiometry 

of 70+ dBHL, severe-deep or deep hearing loss. One of the advantages of using the O’Connors’ questionnaire was that it also 

evaluated symptoms of hyperactivity disorder and attention deficit in children. This questionnaire contained 26 questions 

which must have been answered by the parents of the selected samples. The four-option Likert scale was used for giving scores 

to these 26 questions. The Purdue Pegboard Test was used for evaluating fine motor skills. The test sheet had two rows of 

holes in the middle and four holes above these two rows. From right to left, there are 25 pins, 20 kelars, 40 gaskets and 25 

pins. After the student is seated comfortably in a chair, the Purdue Pegboard test is put in front of him/her. It is very important 

for the examiner to be familiar with the activities. It is assumed that the students can perform better by using their right hand, 

unless they are left-handed. In this case, they would be asked to use their left hand and the score obtained by them would be 

recorded in the table. Before the beginning of the test, various sections of the test would be explained to the student and first 

the student takes the test three times for practice and it is the score obtained in the fourth time that counts. Each time, after the 

testees pick up a pin with their right hand from the container on their right, they put each pin in the holes on the right of the 

sheet in 30 seconds and they start with the holes on the upper section. If a pin falls off the hand of the testee, the test would be 

interrupted and again continued. When the examiner says stop, the test ends after 30 seconds. The recorded score is based on 

the number of pins that have been placed correctly. This is done for both hands. In order to evaluate the coordination between 

the two hands, the testee is asked to simultaneously pick up pins with his/her right and left hands and is given 30 seconds to 

put the pins in the two rows of the Pegboard holes. Each couple of pins that are placed in the holes correctly indicate the score 

one. At the end of the test, the testee is given 60 seconds to place the pins, kelars and gaskets inside the holes (montage stage). 

The data obtained from the Purdue Pegboard Test and O’Connors’ questionnaire was statistically analyzed by using the 

comparison of means test (independent two-sample t-test) and the statistical software SPSS 23. 

 

Results:  

31 of the students suffered from congenital hearing impairment and one of the students had acquired hearing impairment 

because of a high level of bilirubin. Except of one students who didn’t use the hearing aids prescribed by their doctor because 

of their inefficiency (table 1) other students used hearing aids. The mean hearing loss of the right ear was 85 – 90 dBnHL and 

of the left ear was 90 – 95 dBnHL in the 32 students under study. The students with the high level of bilirubin suffered from a 

different range of hearing loss and according to the audiometry, the hearing loss was MODERATE before the assessment but 

SEVERE at the time of assessment.  

The information presented in table 2 show that mean of this test is indicative of a statistically significant difference between 

the two groups of students (healthy and hard of hearing students) (p-value<0.001). The results also indicate that healthy 

students had a better performance in terms of hand skills than the hard of hearing students. The results of comparing the mean 

of scores obtained from the skill tests show that male and female healthy students do not have a statistically significant different 

with one another (p=0.59). In other words, in healthy students, gender does not have a significant impact on the obtainment of 

a better score on the skills under study (table 3). The results of comparing the mean of scores obtained from the skill tests show 

that male and female hard of hearing students do not have a statistically significant different with one another (p=0.42). to put 

it differently, in hard of hearing students, gender does not play a significant role in the obtainment of a better score on the 

skills under study (table 4). The analytical results of the comparison made between the skills of left-handed and right-handed 

students indicate that there is no statistically significant difference between the students in the two groups (p=0.71, table 5). In 

addition, no significant difference was seen between the right-handed and left-handed hard of hearing students in the 

comparisons made between the mean of the skill tests (p=0.83, table 6).  
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Discussion:  

The role of the hearing system as an essential prerequisite for individual growth and the development of motor skills has been 

confirmed (7). (8) observed that having a hearing impairment leads to visual or motor impairments. In the present study, the 

Purdue Pegboard tool was used for assessing the sensory and motor hand skills of children under study. (9) argued that given 

the fact that the reliability of this test was proved in previous researches, this test is a far better choice than other for assessing 

the motor hand skills of male and female students. In the assessments which were done using the Purdue Pegboard test, the 

results obtained from comparing the means of the skill tests taken by the samples in the healthy and hard of hearing groups 

showed that there was a significant difference between the two groups of students (p-value<0.001); in such a way that the 

scores obtained by healthy students in association to fine motor movements were lower than that of hard of hearing students. 

According to the aforementioned results, (7) reported that in writing, performance of children with cochlear implants is lower 

than desirable. In addition, they also reported that because of their hearing impairment, children with growth disorders use 

unconventional and uncommon patterns of holding pencils and scissors (10). The absence of the significant difference between 

male and female students in the healthy and hard of hearing groups of students in terms the scored obtained by them in the 

skill test complies with the results of the study conducted by (5). In other words, gender does not have a significant impact on 

the obtainment of a better score on the skills under study by the samples in the healthy group or hard of hearing group. 

Moreover, in a report similar to the result obtained from the present study, (11) reported that gender does not have an impact 

on the obtainment of scores in the skill tests by healthy and hard of hearing students. In contrast, (12) observed a significant 

difference between the means of scores associated with the coordination between vision and hand in the two groups of healthy 

boys and girls in the elementary school and girls performed better. Furthermore, in contrast with the result reported in the 

present study, (13) studied motor skills and performance variables in male and female students of 6 to 11 years living in the 

south of Tehran and observed a significant difference between the male and female students and girls had a better performance. 

The analytical results of the comparison made between the skills of left-handed and right-handed students indicate that there 

is no statistically significant difference between the students in the two groups. In the present study, the majority of participants 

were left-handed and given that most of the daily activities are done with a more emphasis on one hand, therefore neither being 

left-handed nor being right-handed is considered to be a superiority. Thus, a difference between the individuals in terms of 

their fine motor skills is not expected.  

 

Conclusion: 

Although in this study, motor skills of the students in the healthy group and the students in the hard of hearing group was not 

affected by their gender or by their being left-handed or right-handed, but given the significant and explicit difference between 

the hard of hearing and healthy students in terms of their motor skills, it is necessary to detect and treat hearing impairments 

of children as soon as possible, so that it would be easier for their motor skills to improve.  

 

Sources: 

  

Attachments:  

Table 1 – descriptive table of the scores obtained by the hard of hearing students under study from the O’Connors’ 

questionnaire 

 

Number of Hard of Hearing 

Students 
Mean of Scores Maximum Minimum 

32 28.28 33 26 
 

Table 2 - results of the two-sample independent t-test for comparing the speed of movement of the dominant hand, the speed 

of movement of the nondominant hand. Coordination between the two hands, hand skill and montage in healthy and hard of 

hearing students 

Variables 
Mean 

(Hard of 

Hearing) 

standard 
deviation ± 

Mean 
(Normal) 

standard 
deviation 

± 
t-value P-value 

Speed of 
movement of 
the dominant 

hand 

6.67 1.20 10.25 1.137 -10.99 0.001 

Speed of 
movement of 

the 
nondominant 

hand 

4.81 1.42 8.85 1.22 -12.19 0.001 
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Coordination 
between the two 

hands 
2.96 1.34 7.28 1.42 -12.26 0.001 

Hand skill 14.48 3.64 26.31 3.78 12.29 0.001 

Montage 8.26 5.31 17.4 4.18 7.29 0.001 

 

Table 3 - results of the two-sample independent t-test for comparing the speed of movement of the dominant hand and the 

nondominant hand. Coordination between the two hands, hand skill and montage in healthy male and female students 

Variables Female (n=20) Male (n=12) t-value 
P-value 

 

 Mean 
standard deviation 

± 
Mean 

standard deviation 

± 
  

Speed of 

movement of 

the dominant 

hand 

10.35 1.47 10.90 1.25 0.58 0.60 

Speed of 

movement of 

the 

nondominant 

hand 

8.96 1.36 8.67 0.99 0.63 0.54 

Coordination 

between the 

two hands 

7.36 1.73 7.17 0.72 0.43 0.42 

Hand skill 26.60 4.29 26.9 2.83 0.55 0.59 

Montage 17.41 3.65 16.42 5.06 0.64 0.53 

 

Table 4 - results of the two-sample independent t-test for comparing the speed of movement of the dominant hand and the 

nondominant hand. Coordination between the two hands, hand skill and montage in hard of hearing male and female students 

 

Variables Female (n=18) Male (n=14) 

t-value P-value 

 Mean 
standard 

deviation ± 
Mean 

standard 

deviation ± 

Speed of 

movement of 

the dominant 

hand 

6.62 1.38 6.86 0.95 0.59 0.55 

Speed of 

movement of 

the 

nondominant 

hand 

4.84 1.50 4.86 1.89 0.05 0.96 

Coordination 

between the 

two hands 

2.89 1.45 3.21 1.18 0.68 0.50 
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Hand skill 14.00 3.38 15.7 3.33 0.83 0.42 

Montage 7.78 5.64 9.07 4.94 0.67 0.50 
 

Table 5 - results of the two-sample independent t-test for comparing the speed of movement of the dominant hand and the 

nondominant hand. Coordination between the two hands, hand skill and montage in healthy students based on their superiority 

in terms of being left-handed or right-handed 

 

 

Table 6 - results of the two-sample independent t-test for comparing the speed of movement of the dominant hand and the 

nondominant hand. Coordination between the two hands, hand skill and montage in hard of hearing students based on their 

superiority in terms of being left-handed or right-handed  

 

   

 

 

 

 

 

Variables 
Dominant hand 

(right) (n=28) 

dominant hand (left) 

(n=4) 
t-value P-value 

 Mean 
Standard 

deviation± 
Mean 

Standard 

deviation± 

Speed of 

movement of 

the dominant 

hand 

10.25 1.26 10.25 2.22 
0.000 

 
1.000 

Speed of 

movement of 

the 

nondominant 

hand 

8.86 1.21 8.75 1.50 0.162 0.873 

Coordination 

between the 

two hands 

7.36 1.47 6.75 0.958 0.795 0.433 

Hand skill 26.50 3.78 25.00 3.91 0.363 0.719 

Montage 16.93 4.04 17.5 5.68 0.739 0.466 

 
Dominant hand (right) 

(n=27) 
dominant hand (left) (n=5) 

t-value P-value 
 Mean 

Standard 

deviation± 
Mean 

Standard 

deviation± 

Speed of 

movement of 

the dominant 

hand 

6.67 1.21 7.00 1.22 
0.565 

 
0.576 

Speed of 

movement of 

the 

nondominant 

hand 

4.81 1.47 5.00 1.22 0.264 0.793 

Coordination 

between the 

two hands 

2.96 1.31 3.4 1.52 0.668 0.506 

Hand skill 14.48 3.76 14.40 3.21 0.206 0.838 

Montage 8.26 5.04 8.80 7.22 0.045 0.964 
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