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The aim of this study was to estimate the motoric speed and manual dexterity of children with visual impairments. The 
research is covered by a sample size of 35 participants with visual impairment, with ages between 7 and 15 years, of 
which 19 participants with visual impairment were male and 16 participants with impaired vision were female. The 
study was conducted in 17 primary schools in the municipality of Tuzla, Bosnia and Herzegovina. The results showed 
that the motoric speed and manual dexterity of children with visual impairment is evenly developed on the right and left 
hand, and also on both hands together and that there is a relationship between the motoric speed and manual dexterity 
of the right and left hand and both hands together. 
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Touching provides essential information to blind 
children about their surrounding world and about 
their daily activities. For children who are blind, it is 
necessary to use tactile function for their more inde-
pendent functioning in everyday actions (Withagen, 
2010). Common actions that can be easily solved 
with the help of vision can be complex if they are 
executed by touch (Jansson, 2008). Putting some-
one's hands on an object can be considered analo-
gous to viewing that object with your eye. Some 
theorists suggest that there is a developing trend 
in the ability to use proprioceptive and tactile-kin-
esthetic senses in the years of learning (Gipsman, 
1981). For the development of tactile-kinesthetic 
perception of blind children passive movements are 
very important, ie. the movements of arms, legs, 
head and neck and even the whole body, and these 
movements of the child's body are made by others 
(parents or education teacher). Such movements are 

the basis for the acquisition of tactile-kinesthetic 
experience, and therefore also for the tactile-kines-
thetic learning (Stančić, 1991). The development of 
a hand greatly affects the development of the whole 
organism. Performing a variety of complex hand 
movements leads to the development of the cerebral 
cortex, which becomes the center of distinguishing 
a large number of stimuli that are received through 
the movements of the arm. A significant part of 
the motor zone of the cerebral cortex is centers for 
movements of the hand and fingers (Jablan, 2001). 
During the evolution of mankind, the hand was de-
veloped into the most perfect instrument of kinesi-
ology. Along with these changes, the cortical rep-
resentation of the movement also changed in favor 
of the areolas of hands, speech and eye movements. 
These parts of the body, reached the highest level of 
development in terms of anatomical and functional 
organization of praxis.

INTRODUCTION
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Mankind during its sociobiological development 
mastered the technique of using its own body 
parts, primarily hands for the purpose of using dif-
ferent objects but also in order to transfer messag-
es or communication gestures, which apparently 
preceded verbal communication (Ocić, 1998). The 
interdependence of the motoric system and visual 
system affects the development of social commu-
nication and cognitive skills (Amerson, 1999). Ac-
cording Amerson (1999), "sensory input affects 
the motoric output and movement affects what is 
received through the sensory channels".
The importance of well-organized and skillful hand 
movement of blind children and those with greater 
visual impairment lies in the fact that the arm has 
to be a substitute for vision, as a means of contact 
and interaction with the environment. (Eškirović, 
Jablan and Vučinić, 2005). Perceiving objects with 
palpation is in principle no different from visual 
perception. The arm performs the same movement 
system that the eye performs while viewing ob-
jects. When palpating blind people can measure 
the width and length of the object, determine the 
shape, and compare it with other objects. Accord-
ing to Rewesz the hand is working, creating and 
recognizing. He was describing passive and active 
palpation. Passive palpation is done by hand which 
is stationary, and active palpation is done with the 
moving arm. In the position where vision brought 
both hands to the middle line, the fingers touch 
and to coordinate their use, hands of blind babies 
remain in the position at shoulder height. Results 
of the research conducted by Rogow on blind per-
sons aged 3-19 years indicate a significant rela-
tionship between the manipulation of objects and 
success in speech. He also found that most of those 
who do not have good manipulation exhibit stereo-
typed movements. Finally, all subjects who suc-
cessfully carried out the manipulation of objects 
manifested their desire to play with objects from 
their environment. Poor ability to fetch and poor 
control of arms are hindering coordination and dis-
placement pattern, needed for crawling and move-
ment. Movement is essential for understanding the 
permanence of the object for a blind child because 
only this is giving the child required information 
for the synthesis of experience. To a blind child the 
world appears as it is discontinued and it cannot 

attributed materiality to it. This can be understood 
as a conceptual problem – the child must conclude 
on the identity of the object only on the basis of 
sound (Bullingham, 1972; Dimčović, 1990; Frai-
berg, 1977; Jablan, 1997).
In the perception of shapes, positions of objects 
and spatial relationships among objects, visually 
impaired children use analytical touch with whom 
hands in motion follow the contours of the object. 
So, the perception in this case is formed by com-
bining successive senses of touch, which are ac-
companied by senses of movement of fingers and 
hands. If these movements are more consistent and 
performed at a higher speed, they will affect the 
possibility of acquiring new well systematized and 
organized information (Jablan, 2007). Proper co-
ordination or coherent and rational finger move-
ments of the right and left hand can significantly 
facilitate and speed up the process of learning, read-
ing and writing of children with impaired vision. 
Therefore, motoric speed and dexterity directly af-
fect the success of adoption knowledge of children 
with visual impairment (Radžo Alibegović, 2013).
The aim of this study was to estimate the motoric 
speed and manual dexterity of children with visual 
impairments.

METHODS

Sample of respondents

The research is covered by a sample size of 35 
participants with visual impairment, with ages 
between 7 and 15 years, of which 19 participants 
with visual impairment were male and 16 partici-
pants with impaired vision were female.

The method of conducting the research

The study was conducted in 17 primary schools 
in the municipality of Tuzla, Bosnia and Herze-
govina. All subjects were tested individually in a 
separate room and in comfortable surroundings. 
The order of testing was such that it prevents con-
secutive activation of the same set of dimensions 
to avoid saturation effects and possible negative 
transfer. 
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Measuring instrument

To estimate the motoric speed and manual dexterity 
of children with visual impairments Luria - Nebraska 
test for children (LNNB-C), more accurate, subtest 
C1 “motoric functions" was used, which refers to 
item number 1 (Golden, 1987). For collecting data on 
visual acuity analysis of medical records was used. 
Analysis of pedagogical and psychological documen-
tation was used to collect data on sex and chronologi-
cal age. 

Methods of data processing

After the conduction of the research, the obtained data 
was processed by the computer statistical program 
SPSS 16.0 for Microsoft Windows. Basic statistical 

parameters were calculated, such as: minimum and 
maximum results, the arithmetic mean and standard 
deviation. To determine the significance of differenc-
es the t-test was used and by the Pearson and Spear-
man coefficient the statistically significant correlation 
between the observed variables was determined.

RESULTS

Based on the information that we got in our study, we 
wanted to determine:

-if the motoric speed and manual dexterity was 
accordingly developed on the right hand, or left 
hand and both hands together;

-if there exist some connection between the devel-
opment of motoric skills and speed of the right, 
left and both hands.

Table 1. Motoric speed and manual dexterity of children with visual impairments

 

 

 

 

 

 Motoric speed and dexterity 

 Task number X  SD N 

Right 1 0,49 0,70 35 

Left 2 0,46 0,66 35 

Both hands 3 0,40 0,60 35 

 

t-test and significances 
 

t (1:3) = 0,83; p= 0,41 – not significant 

t (2:3) = 0,53; p= 0,60 – not significant 

 
Table 1 shows the results of development of motoric 
skills and speed of the right, left and both hands of 
children with impaired vision. The t-test was used 
to determine the significance of differences between 
means for dependent samples. Based on the results 
in Table 1, we can conclude that the motoric speed 

and dexterity of children from our sample are equally 
developed on the right and left hand, and both hands 
together, because there are no statistically significant 
differences between the arithmetic means of the vari-
ables.
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To establish the correlation between the development 
of motoric skills and speed of the right, left and both 
hands the Pearson coefficient of linear correlation and 
its significance were used. Between the motoric speed 
and dexterity of the right hand and motoric speed and 
dexterity of the left hand there is a positive high cor-
relation significant at the level of 0.01. Between mo-
toric skills and speed of the right hand and motoric 
skills of both hands there is a moderate positive cor-
relation significant at the level of 0.01. Also, between 
the motoric skills of the left hand and motoric skills 
of both hands there is a moderate positive correlation 
significant at the level of 0.01.

DISCUSSION

Researches of development of blind children show 
that it is about equal to the development of children 
who do not have impairments, except tasks that re-
quire a basis of specific experiences. Belated master-
ing is most expressed in some types of motoric re-
sponse, and that the fine motor coordination is easy 
developed only when a child has a wide experience 
in motoric activities. For skills with fine motor coor-
dination and success in overcoming spatial relations, 
it was established that they are developing spontane-
ously, although usually at a higher age than in chil-
dren that do not have visual impairments, those blind 
children which had adequate opportunities for rough 
motoric activity and which were allowed to freely ex-
plore their environment (Garrett and Levin, 1970).
The results of the study confirmed the conclusion that 
the motoric speed and manual dexterity of children 
with visual impairment in our sample are equally de-

veloped on the right and left hand, and both hands 
together. It was also determined that there is a good 
connection between the development of motoric skills 
and speed of the right, left and both hands.
Each usable rest of vision greatly facilitates motoric 
development. For children with usable remains of vi-
sion visible stimulation can have a function as well 
as for children with normal sight, especially if it the 
vision is well-corrected. This refers to the fine mo-
toric skills, except perhaps development of the finest 
precision motion seeking the perfect visual control 
(Oberman-Babić, 1987). In 2001, Jablan has exam-
ined the development and connection of motoric 
speed and manual dexterity of the hands of 95 blind 
students from first to eighth grade. The sample con-
sisted of 60 boys and 35 girls. The average age of par-
ticipants was 11.35 years. She came to the conclusion 
that the motoric speed and manual dexterity of blind 
children is equally developed on both hands as well 
as on the right and left hand, and between them there 
is a high correlation.
Radžo (2008) applied Ozeretzky kinesiology test on a 
sample of 58 school children, aged from 6 to 15 years 
(29 children with visual impairment and 29 children 
with normal vision). The author concluded that chil-
dren with visual impairments exhibited significantly 
lower motoric skills compared to children with nor-
mal vision in total quotient of motoric skills (general 
motoric skills) and on all dimensions of psychomo-
tor space. Visually impaired respondents successfully 
and in a timely manner did the assigned tasks with 
both hands in the psychomotor dimension B which is 
related to the coordinated dynamics of hands, which 
included solving problems with the left or right hand.

 

 

 

 

 

 

 Right Left Both hands 

Right Pearson r 1,00 0,84 0,57 
psig - 0,00** 0,00** 
N 35 35 35 

Left Pearson r 0,84 1,00 0,49 
psig 0,00** - 0,00** 
N 35 35 35 

Both hands Pearson r 0,57 0,49 1,00 
psig 0,00** 0,00** - 
N 35 35 35 

 

Table 2. Relationship between motoric speed and skills of right, left and both hands

** Correlation is significant at a significance  level of  0.01
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2This research was conducted within the project "Motoric speed 
and manual dexterity of children with impaired vision", which 
is funded by the Federal Ministry of Education and Science in 
Bosnia and Herzegovina.
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Pavlović came to a similar conclusion (1987) when ap-
plied Ozeretsky test on a sample of 80 participants. Seen 
from a pedagogical point of view it is necessary to teach 
blind children all possible and relevant strategies in or-
der to face the daily challenges, especially those children 
who are included in regular schools where they meet 
with a large number of tactile challenges, whenever they 
attempt to solve a task that includes touching, instead 
of seeing (McLinden and McCall, 2002). As part of the 
research project "Phenomenology of development ob-
structions and disruptions" realized at the Special Edu-
cation Faculty in Belgrade from 2000 to 2005, a study 
was conducted which referred to the study of obstruction 
of kinesiology, with a sample of 86 students (55 visually 
impaired, 31 blind) from first to eighth grade. For the as-
sessment of co-ordination, balance and praxis Ozeretzky 
test was also used. It was noticed that students with visual 
impairments incoordination and poor praxis activity is 
dominating. From the sign of dismaturation, diadochoki-
nesis usually occurs, but also dislateralisation (Nikolić, 
Ilić-Stošović, 2007). Evenly and balanced development 
of tactile and motoric functions of blind children is the 
path through which gaining of experience takes place, 
and therefore determines also their psychosocial devel-
opment (Jablan and Eškirović 2002).

CONCLUSION

By conducting this study2, we concluded that the motoric 
speed and manual dexterity of children with visual im-
pairments are evenly developed. The results showed that 
there is a statistical link between the motoric speed and 
skills and the right hand, the motoric speed and dexterity 
and left hand as well as the motoric speed and dexterity 
and both hands. With 99% confidence we can conclude 
that the more developed motoric speed and dexterity of 
children with impaired vision of their left hand are, the 
more developed motoric speed and dexterity on the right 
hand or both hands will be.
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