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ABSTRACT

The aim of the research is to examine the differences in the spatial orientation of children with and without visual 
impairment with regard to age, gender, and school achievement. The sample of respondents consisted of a total of 62 
respondents, of whom: 31 respondents with visual impairment and 31 respondents without visual impairment, aged 7-11, 
both sexes obtained from the pupil population from the first to the eighth grade of regular primary schools in the Tuzla 
Canton area. The obtained results were processed by descriptive analysis, t-test and variance analysis. By analyzing the 
results on variables for the estimation of spatial orientation, we can conclude that the two investigated groups statisti-
cally significantly differ in spatial orientation with regard to: age, while the differences were not shown on the variables: 
gender, and school achievement. The results of the research can be used to create new methods for implementing and 
improving the rehabilitation process in this population of children. Rehabilitation with children with visual impairment 
can positively influence the reduction of the differences in the spatial orientation of this population in relation to children 
of intact vision, and on the educational process, social and professional integration of this population.
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INTRODUCTION

The sense of vision (eyesight) is a complex organ by 
which the human establishes the most important and 
most perfect sensory connections with the environ-
ment (Smiljanić, 2001). The eyesight is one of the 
senses with which we notice, we discern the light, 
colors, shapes, distances and spatial relationships 
(Stefanović, 1996). The eyesight allows identification 

of objects, events, people, much more successful than 
other sensory-perceptual channels (Warren, 1981). 
Visual impairment is a major and growing health and 
socioeconomic problem (Courtright et al., 2011). The 
frequency of visual impairment caused by genetic 
and incurable neurophthalmic diseases is on the rise, 
such a complex etiology of visual impairment often 
causes multiple difficulties in children (Boonstra et 
al., 2012). 
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Perception is structured by the laws of the perceptual 
organization (Wertheimer, 1999). The space is per-
ceived by the integrative cooperation of all senses. 
Space is the environment in which we find what we 
perceive, one from one another (Marić, 1991). In this 
same space we perceive that objects are localized in 
different places, we hear where they are and we touch 
them in different places of space (Crutch & Crutch-
field, 1980). Visual information has the most impor-
tant integrative function in linking information from 
various perceptual modes (visual, audible, tactile) to 
one whole in the perception of space (Ognjenović, 
1992). The process of object perception distinguishes 
three stages: object discrimination, object recogni-
tion and identification. The perception of the third 
dimension of objects is very complex and involves 
binocular vision, eye movements and cognitive in-
formation processing. It is important to keep in mind 
that the perception of a particular object is more than 
something that has a certain size, shape, color, move-
ment. It should be noted that visual attributes have a 
dominant role in the perception of objects, but most 
often in the integration with information from other 
senses (Eškirović, 2002). The perception of the space 
of visually impaired children has a strong influence 
on the constellation factors: the illumination of the 
perceived spaces and the exclusion of the object 
space. Saturation and other dimensions of colors in 
perceived objects in space and size of objects, etc., 
also play a significant role. Of the internal factors 
for perception of space, the most important are the 
physiological factors: the type of visual impairment, 
visual acuity, the width of the visual field, the quality 
of stereoscopic vision. The monocular perceptions of 
the depth space are several times slower than the bin-
ocular perceptions. The lack of visual control of these 
situations leads to difficulty in adopting their mean-
ing in children with visual impairment (Tulumović & 
Husić, 2017). The biggest problem in space percep-
tion is the perception of the third dimension-depth, as 
well as the ability of spatial analysis and synthesis. 
Educational abilities of children with impaired vision 
are largely based on the quality of visual perception 
of space (Tulumović et al., 2013). These children 
have a lot of difficulty in perceiving perspectives, 
orientation in space and stability in the perception 
of space. Partially sighted children with usable vi-
sion on both eyes, but with certain deviations in 
binocular vision, will have significant difficulties in 
space perception. Particularly expressed are the dif-
ficulties of partially sighted children whose visual 

impairment as a cause of amblyopia (partial sight) 
is accompanied by srabism. According to Zemcova, 
on the sample of the visually impaired children and 
children of intact vision in the fixation of the view, 
the assessment of the depth of the area, the monitor-
ing of moving objects, the disturbances in the mo-
tor mobility of their eyes will be directly reflected 
in spatial analysis and synthesis. In the experimental 
study (Filin, 1987, according to Eškirović, 2002), on 
the sample of visually impaired children and chil-
dren of intact vision it was found that all the visu-
ally impaired children showed significant deviations 
regarding the fixation of a bright or imagined point 
in the space. It is very important, in addition, to de-
termine at what distance the partially sighted student 
specifically perceives the movements of teachers and 
students in the classroom. Characteristics are condi-
tioned by reduced visual capabilities, which make it 
difficult for them to get to know the outside world. In 
the formation of teaching with children with visual 
impairment, the key role is to learn about their cog-
nitive, perceptual and motor abilities (Tulumović, 
2013). Partially sighted children for the perception 
of the environment, other than the remaining senses, 
also use the rest of the sight, but they also need more 
time. On the other hand, the concept of the need for 
organizing teaching activities that will enable these 
children to make the most efficient use and minimum 
capacities of the visual system is based on examples 
from corrective teaching and the results of various 
researches (Tulumović et al., 2012). Partially sighted 
children show significant deviations in discrimina-
tion of the basic characteristics of perceived objects 
and model objects in a classroom and in another en-
vironment. In the previous research, the greatest dif-
ficulty is registered in terms of the form and struc-
ture of the object. An increasing number of partially 
sighted students exhibit certain difficulties in nam-
ing the most elementary objects of everyday life. It 
is very important to determine what is the ability of 
partially sighted children to identify the model of an 
object that is familiar to them in their natural form. 
Failure to solve these tasks can be the result of: in-
ability to notice any difference, misunderstanding of 
terms of similarity and discrimination, failure in the 
percentage of searches and observations. Significant 
information on the peculiarities of the visual obser-
vation of the partially sighted children in the teach-
ing can be obtained on the basis of how to solve tasks 
and matching identical models in a series of objects 
(Eškirović, 2002, according to Omerćehajić, 2017).
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AIM OF THE WORK

To determine the differences in the spatial orientation 
of children with and without visual impairment with 
regard to age, gender, and school achievement.

METHODS

Sample respondents

The sample of respondents consisted of children with 
visual impairment, elementary school age and children 
of intact vision, who, by age and gender, were equated 
with an experimental group. The survey covered a total 
of 62 respondents: 31 visually impaired respondents, 
31 respondents without visual impairment, aged 7-11, 
both genders. Children with visual impairment who are 
integrated in regular schools in the Tuzla Canton area 
and children of intact vision who attend regular school 
in the Tuzla Canton area. The selection criteria were: 
children with visual impairment, without intellectual 
disabilities, both genders, aged 7 to 11.

Measuring instruments and method of conducting 
research

The research was conducted in regular elementary 
schools in the Tuzla Canton. Preliminary preparations 
were made in schools, which consisted of detailing the 
way in which the examination was conducted to stu-
dents. The parents of children with visual impairment, 
as well as parents of children without visual impair-
ment, school directors and teaching staff, were intro-
duced to the method of examination. The test was con-
ducted individually. In the study of spatial orientation 

in children with visual impairment, a "Diagnostic kit 
for testing the ability of speech, language, reading and 
writing in children" was used (Bjelica & Posokhova, 
2001).

Data processing methods

Data processing was carried out using the SPSS 17.0 
for Windows software package. In addition to calculat-
ing the descriptive-statistical parameters, the measure 
of central tendency and variability, the test of the dif-
ference (equity) of the arithmetic meanings of two or 
more basic sets was used as a parameter test. To test 
the existence of a difference in mean values between 
groups of respondents formed by age (independent 
samples), as well as other criteria, a p-value was used. 
As nonparametric tests, chi-squared test and t-test for 
the significance of differences in the arithmetic mean 
of variables, variance analysis was used. The survey 
was conducted with a level of significance of 5% (.05).

RESULTS

In order to determine the differences in relation to the 
obtained results of spatial orientation in children with 
and without visual impairment in relation to gender, a t-
test was applied. Based on the results obtained in Table 
1, it can be seen that male respondents achieve better 
results on variables "Spatial Orientation", "Reproduc-
ing Directions," "Reproduction of Spatial Orientation 
and Spatial Practices", and "Ability to Verbal Motion 
Control", while female respondents achieve better re-
sults on the variable "Ability to adopt concepts". Al-
though differences in the achieved results have been 
established, they are not statistically significant. 
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Table 1. Analysis of t-test results in spatial orientation among children with and without visual impairment with re-
gard to gender

Variables Gender AM SD t p 

Spatial Orientation 
Male  2.00 0.89 

1.38 .179 
Female  1.53 0.99 

Reproducing  Directions 
Male  2.81 0.40 

1.49 .148 
Female  2.47 0.83 

Reproduction of Spatial Orientation and 
Spatial  Practices 

Male  1.69 0.87 
.56 .581 

Female  1.47 1.30 

Ability to Adopt Concepts 
Male  1.38 0.96 

-.06 .950 
Female  1.40 1.24 

Ability to Verbal Motion Control 
Male  1.69 1.08 

.56 .581 
Female  1.47 1.13 
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Table 2 shows the results of the t-test with regard to 
the age of respondents with and without visual im-
pairment. Based on the obtained t-test results, it can 
be concluded that there is a statistically significant 
difference in relation to the age of respondents and 
variables related to: „ Spatial Orientation “ (t = -3,94; 

p = .000), „Reproducing  Directions“ (t = -3,67; p 
= .001), „Reproduction of Spatial Orientation and 
Spatial Practices“ (t = -5,36; p= .000) „Ability to 
Adopt Concepts“ (t = -4,64; p = .000),  and „Ability 
to Verbal Motion Control“ (t = -2,38; p = .024). All 
results obtained support the respondents aged 10-11.

Table 2. Analysis of t-test results in spatial orientation among children with and without visual impairment with re-
gard to age

In order to determine the differences in relation to the 
variables of spatial orientation in children with and with-
out visual impairment with regard to the school achieve-
ment, a univariate variance analysis was applied. Based 

on the obtained results of the univariate variance analysis 
shown in Table 3, it can be concluded that there is no sta-
tistically significant difference in relation to the variables 
of spatial orientation and school achievement.

Table 3. Analysis of the results of the F-test in spatial orientation among children with and without visual impairment 
with regard to school achievement 

 

 

 

 

 

Variables Age AM SD t P 

Spatial Orientation 
7-9 Years old 1.20 1.01 

-3.94 .000 
10-11 Years old 2.31 .48 

Reproducing  Directions 
7-9 Years old 2.27 .80 

-3.67 .001 
10-11 Years old 3.00 .00 

Reproduction of Spatial Orientation and Spatial Practices 
7-9 Years old .80 1.01 

-5.36 .000 
10-11 Years old 2.31 .48 

Ability to Adopt Concepts 
7-9 Years old .67 .98 

-4.64 .000 
10-11 Years old 2.06 68 

Ability to Verbal Motion Control 
7-9 Years old 1.13 1.13 

-2.38 .024 
10-11 Years old 2.00 .89 

 

 

 

 

 

 

 

 

Variable                         Group                   SS df MS F P 

Spatial Orientation 

Among 1.31 2 .65 
.70 

 

.50 
Within 26.10 28 .93 

Total 27.41 30   

Reproducing  Directions 

Among .38 2 .19 
.42 

 

.65 Within 12.70 28 .45 

Total 13.09 30   

Reproduction of Spatial 
Orientation and Spatial 
Practices 

Among .07 2 .03 
.02 

 
.97 

Within 35.47 28 1.26 

Total 35.54 30   

Ability to Adopt Concepts 

Among 5.64 2 2.82 
2.66 

 

.08 
Within 29.70 28 1.06 

Total 35.35 30   

Ability to Verbal Motion 
Control 

Among .09 2 .04 
.03 

 

.96 Within 35.45 28 1.26 

 Total 35.54 30   

 

Š. TULUMOVIĆ, DIFFERENCES IN SPATIAL ORIENTATION ... Hrr., Volume 9, Issue 1, 2019



34

DISCUSSION

Partially sighted children for the perception of the en-
vironment use all their senses. In the period of mas-
tering compensatory skills, visual perception of these 
children is distinguished by: sluggishness, fragmenta-
tion, unsystematicness. Highly sighted children at the 
beginning of schooling have more serious problems 
in establishing the need to extract the necessary infor-
mation from the screened images on the retina. Re-
garding the relation between visual efficacy and visual 
impairment as a cause of amblyopia, it is certain that 
partially sighted children within certain categories of 
visual impairment show certain specificities in the vis-
ual perception of teaching material. Partially sighted 
pupils with high myopia have the need to observe ob-
jects, models, drawings from very close distances. In 
this way, the model can be taken as a whole or an opti-
mal part. Partially sighted pupils with hyperopia have 
a lot of difficulty in perception of objects, models, im-
ages and text (Dikić, 1988). The eyesight is one of the 
five senses, and through which we notice, we discern 
the light, colors, shapes, distances and spatial relation-
ships. Therefore, rightly it is today that man is primar-
ily a visual being (Stefanović, 1996). The eyesight is 
also important for conceptual development and plays 
an important role in the development of the concept of 
an object, in the understanding that an object exists, it 
lasts even when it disappears from immediate obser-
vation. The eyesight enables the identification of ob-
jects, events, and people, much more successful than 
other sensory-perceptual channels (Warren, 1981). In 
the Dikić research, it was established that the visually 
impaired children of elementary school age of differ-
ent categories of visual disturbance or visual impair-
ment show certain specificities within the basic areas 
of visual perception. For high partially sighted chil-
dren, visual acuities of up to 0.1 of the heaviest tasks 
were in the areas of visual perception, eye coordina-
tion, discrepancy between figures and backgrounds 
and continuity of the form. Regarding the influence of 
the visual field on visual efficiency of slightly sighted 
pupils, the data are very small, children with a wide 
field of vision reaching up to 5 degrees can look at 
items of 5 centimeters in size. Children with a field 
width of 5-15 degrees can cover subjects up to 15 
centimeters in height at a distance of up to 33 cen-
timeters. Partially sighted children with significantly 
narrowed field of vision reaching 30 or 40 degrees, on 
one or both eyes, have a significantly endangered bin-
ocular and stereoscopic vision. The perception of the 
shape and size of objects, text, and complex teaching 

material is difficult. Regarding the relation between 
visual efficacy and visual impairment as a cause of 
amblyopia, it is certain that partially sighted children 
within certain categories of visual impairment show 
certain specificities in the visual perception of teach-
ing material (Eškirović, 2002). The perception of the 
space of partially sighted children has a great influ-
ence on constellation factors: the illumination of per-
ceived space and the fulfillment of space by objects. 
Saturation and other dimensions of perceived objects 
in the space, the size of the object have a significant 
role as well. Disorders of motor mobility of their eyes 
will directly affect the spatial analysis and synthesis. 
In assessing the development of visual efficiency in 
object classification, it is very important to engage a 
partially sighted student in solving the task of allo-
cating a model that, by certain elements, differs from 
the presented models with the same name in a series 
(Faye, 1976). Gayleenne (1990) carried out a study 
of the characteristic of the perception of certain ob-
servational properties of the partially sighted pupils. 
The study was conducted on a sample of 80 partially 
sighted pupils of lower grades of elementary school 
and 80 of their peers of intact vision. As a data collec-
tion tool, series of pairs of objects and models are dis-
tinguished by one or more observational properties: 
color, form, structure, and size. The results showed 
that both groups were very successful in discriminat-
ing and matching objects based on color and size. Dif-
ferences have been shown in the discrimination and 
matching of objects and models within the dimen-
sions of form and structure, the differences obtained 
were in both cases (Eškirović, 2002). A similar study 
was conducted by Gayleane (1990) with 80 partially 
sighted students and 80 intact vision students where 
the relationship between visual acuity and object clas-
sification was examined. The results showed statisti-
cally significant correlation between visual acuity and 
success in classifying objects based on color, size, 
form, and structure (Eškirović, 2002).

CONCLUSION

Based on the analysis of the obtained results of the 
research itself, the following conclusion can be made: 
Based on the research carried out and the interpreta-
tion of the obtained results on the variables for the 
estimation of spatial orientation, we can conclude that 
the two investigated groups statistically significantly 
differ in spatial orientation with regard to: age, while 
the differences were not shown on the variables: gen-
der, and school achievement. 
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Based on the results obtained, one could act preven-
tative, by implementing an appropriate rehabilitation 
treatment at an appropriate age (early age, pre-school 
age, juvenile elementary school age, senior elemen-
tary school age). Elementary school age provides the 
most opportunities for permanent tiflological rehabil-
itation as part of regular and corrective classes.
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