J Clin Res Paramed Sci. 2018 June; 7(1):e79964.

doi: 10.5812/jcrps.79964.

Published online 2018 June 26.

Research Article

Comparison of Developmental Status of Spatial Orientation of
Visually Impaired Students with Normal Students
Saeed Ahmadi Barati,1,* Akram Ahmadi Barati,2 Parastoo Ossanloo,3 Leila Farhady,4 and Faranak Helbi3
1

Department of Sport Physiology, Faculty of Physical Education and Sport Sciences, Shahid Chamran University of Ahvaz, Ahvaz, IR Iran
Department of Corrective Exercise and Sport Injuries, Tehran University, Tehran, IR Iran
Department of Sport Management, Faculty of Physical Education and Sport Sciences, Alzahra University, Tehran, IR Iran
4
University of Kurdistan, Sanandaj, IR Iran
2
3

*

Corresponding author: Saeed Ahmadi Barati, Department of Sport Physiology, Faculty of Physical Education and Sport Sciences, Shahid Chamran University of Ahvaz, Ahvaz,
IR Iran. E-mail: ahmadi_s1380@yahoo.com

Received 2017 June 12; Accepted 2017 November 14.

Abstract
Background: Orientation means the personal ability to use the senses to determine one’s location and what relationship he/she
has with environmental objects and persons. This ability is important for a blind person, so the purpose of this study was to review
the developmental status of spatial orientation of students with visual impairments compared with normal ones.
Methods: Subjects of this descriptive-comparative study were 8 - 12 year old students selected from public schools of Kermanshah.
They included 65 students in a cluster-random way as the healthy group. Thirty children with a visual acuity between 0.05 and 0.4
diopter as the low vision group and 16 ones with maximum visual acuity of 0.04 diopter as the blind group were included from rehabilitative centers. Their spatial orientation capability was measured by throwing a ball towards a target and counting the dribbling
of a basketball for 15 seconds. Analysis of data was performed by SPSS software in descriptive and perceptional statistics (one-way
ANOVA and post hoc tests).
Results: Statistical results showed that there was no significant difference among the 3 groups in throwing the ball towards the
target but there was a difference in the other test.
Conclusions: There was no significant difference in the test of throwing a ball towards the target indicating corrective and compensatory mechanisms, but in dribbling the ball test there were significant differences among the three groups, and the healthy
children compared with the visually impaired ones were in a better condition to show the importance of visual receptors for obtaining information from the surroundings.
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1. Background
Vision, as the most powerful source of external world
perception, has the duty of transferring 80 to 90 percent of
the acquired data to the brain. The existence of even minimal disorders in its performance leads to apparent severe
disorders in physical, mental and motor development (1)
Due to the importance of vision in social communication, visual impairment is more obvious than other disorders and is of greater concern for the patients (2). Therefore, the experts in psychological, psychotherapy, physical
education and sport sciences have paid more attention to
the effects of vision on body activity and individuals’ mental health, specifically among disabled people, in order to
find suitable methods for public health.
Mobility is the most important tool in physical educa-

tion and is an important factor for improving children’s
health among those with special needs, and to develop
physical education and sport to improve their quality of
life (3).
All motor performances are directed by the central
neuronal system and the relevant transferal tracks, because mobility is the primary and internal form of all human activities (4).
In childhood, motion has always been associated with
vision and the child moves to get the object that has been
already visualized and these activities form gross and fine
motor skills. While some children suffer from visual disorders, normal children observe, compare their motions
with other parts, and correct them. This fact is not realized
in the blind and visually impaired children. These children
gradually ambulate just with their audiology capabilities
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(5).
According to Griffin, Shirley, Trusty and Rickard (2000),
orientation and mobility includes two separate but relevant parts, where orientation means the personal ability
to use the senses to determine where one is and what condition there is in relation with objects and environmental
individuals. Mobility means the ability to move around (6).
A blind person, in order to have the suitable mobility
and orientation needs required and important information about the environment and space, and body knowledge, applying hearing and the sense of touch. A blind person should be aware of his/her other abilities and improve
them to reach the main goal of orientation and independency and improvements in the quality life (7, 8).
A visual impaired person, first of all, should improve
the other senses including hearing, touch and olfactory,
which is the main assistant of the child’s motion and orientation, to know where and what he/she is going to do (7).
The existence of efficiency in each organism forces it
to resolve disorders and compensating for the damages.
The effects of deficiency in the body’s organism are permanently dual and paradoxical. On the one hand it weakens
and hurts its performances considered as its negative aspect, and on the other hand the created disorder is positive
simulation of other performances to compensate for deficiencies (9).
Compensatory mechanisms in children with visual impairments are done indirectly. compensating deficiencies resulting from visual deficiency are not possible directly, and instead are through the other senses; this performance is called sensory compensation theory (10).
According to the above discussion, these questions
should be asked: 1) Are the visually impaired children successful in spatial mobility and orientation regarding the
compensatory aspect of deficiencies and the existence of
corrective and compensatory mechanism? 2) Is there any
difference between these children and normal ones?

2. Methods
In this descriptive comparative study, the spatial orientation capability growth was investigated in blind and low
vision students in comparison with their healthy peers.
The sample of the test was all of the students 8 - 12 years old
in public schools in Kermanshah, where 65 students were
selected randomly as the healthy group, and 30 students
were selected from special and public schools with a visual
acuity between 0.05 or 0.4 diopter as the low vision volunteer group and 16 students were selected from special
2

schools with a maximum visual acuity of 0.04 diopter as
the blind group. The spatial direction capability was measured by throwing a ball towards a target and counting the
dribbling of a ball within 15 seconds. To regulate the intensity of exercise pressure and considering the principal
individual differences, factors like: controlling the child’s
symptoms including skin color, the amount of sweating,
deep breathing, movement execution and expressing emotions were applied. However, the exclusion criteria were
secondary disorders such as cardiovascular and skeletal
system problems. Analysis of data with SPSS software in descriptive and inferential statistics (by one-way analysis of
variance [ANOVA] and post hoc Tukey tests were performed
to investigate the mean difference of the indexes at P ≤
0.05).

3. Results
The results of the test in throwing the ball to the target
showed no significant difference between the measures
as one of the samples’ spatial orientation capabilities. It
means that there was no difference between healthy children and low vision and blind children (Table 1).
However, the results of the test of dribbling the ball
showed a significant difference between the two groups. In
order to determine the different results, a Tukey post-hoc
test was performed (Table 3).
Table 3 suggested the relevant data to comparing the
capability mean of dribbling the ball as one of the samples’
capabilities of spatial orientation. The data relevant to this
table shows the significant difference between the three
samples’ groups (mean difference md = 16.1567, in the significance level P = 0.00, among the healthy and blind children, the mean difference md = 9.1359 in the significance
level P = 0.00 between healthy and low vision children and
the mean difference md = 7.0208, in the significance level
P = 0.014 between low vision and blind children). It means
that there was a significant difference between blind and
low vision children, comparing the capability of the frequency of dribbling the ball (P < 0.05). As a result, normal
children had more suitable condition.

4. Discussion
The results of this study showed visually impaired children, despite the type and level of visual disorder, in some
of their motor abilities were retarded as compared with
their peers, which indicates the importance of vision as the
most important informative source from the surrounding
J Clin Res Paramed Sci. 2018; 7(1):e79964.
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Table 1. The Results Relevant to Variance Analysis of Throwing the Ball Towards the Target
Source of the Changes

SS

Df

MS

F

P Value

2.689

0.072

Intergroup

23.126

2

11.563

Intragroup

464.351

108

4.3

Total

487.477

110

Table 2. The Results Relevant to the Ball Dribbling Variance Analysis
Source of the Changes

SS

Df

MS

F

P Value

32.66

000.0*

Intergroup

4125.205

2

2062.603

Intragroup

6820.543

108

63.135

Total

10495.748

110

Table 3. Comparing the Frequency of Dribbling the Ball in the Three Samples’ Groups
Blind

Low Vision

md

P Value

md

P Value

Normal

16.1567

0.000*

9.1359

0.000*

Low vision

7.0208

0.014*

environment for executing capabilities. It also emphasizes
the importance of peripheral vision, which has a significant role in conception surrounding. Spatial and big objects have a higher sensitivity compared with mobile objects and provide spatial orientation as well (11).
Lack of a significant difference between the three
groups implies the sufficiency of compensatory mechanisms in blind children and a corrective mechanism in low
vision ones for compensation. Auditory sensation is very
important for children with visual impairment, because
auditory stimulation in addition to influencing the auditory sensation in low vision and blind children provides
the possibility of spatial orientation and environmental
conception through voice in a way that transfers impulses
from motor sensors to the central neuronal system. These
signals transfer the relevant data to the kymographs, working the muscles and interactions of bony levers, which
are adjusted with muscular activities. If this sensation
becomes disabled, other sensory organs especially vision
completes its performance. Eye closure can lead to falling
from an upright posture by second sensory organ deprivation. According to this common biological and psychological theory (sensory compensation theory), deficiency during abnormal growth construction leads to a defect in the
performance of the person. A corrective simulation mechanism by stimulation of the rest of the function of the damaged organ and compensating mechanisms with sensory
organ replacement is the mechanism for compensating
J Clin Res Paramed Sci. 2018; 7(1):e79964.

deficiency by the other organs. In blind children, the defect
for the perception is compensated by other senses including touch, auditory and olfactory senses as far as possible
(12).
However, regarding the features of this capability it
can be concluded that the reason for the existence of such
differences in spatial orientation results from lack of experience rather than visual disorder, that is, a reflection of
sensory and educational deprivation in the field of neuromuscular harmony with other senses rather than motor
deficiency, because visual disorder leads to isolation and
motor delay. These factors decrease executing motor skills
experience as well as motor adjustment (13).
The other reason that can be justified by the type of sensor receptors participating in performing the tests is that
the spatial orientation in children with visual impairment
is through touch and auditory senses. In this context, the
studies of Noorbakhsh (1997) indicated the sufficiency of
blind children touching activities in the study of spatial
orientation capabilities (14), which is due to the possibility
of data procuration through the objects’ touching discovering and therefore the spatial imagination. Limiting individual’s data because of visual impairment is a challengeable issue that Ballesteros’ et al. studies (2005) confirms.
They even believe that children with visual impairment are
in a better condition in spatial orientation (15).
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4.1. Conclusion
The results of the study indicate that due to the complex and combined nature of motor-harmonious capabilities, the physical education instructors should be aware
that assessing tools and methods and developing such capabilities are very diverse. Low vision and blind children
despite their visual impairment enjoy some potential for
compensating for deficiencies in motor adjusting capabilities. Their performance level is diverse in different parts
of these capabilities and the instructor should try to realize them.
In studying motor plans for blind children, visual acuity should be considered, because the conceptual channels
in low vision and blind children (visual, touch and auditory conceptions) are different and these points should be
considered when designing the exercises.
The instructor, while working with blind children towards developing their adjusting capabilities, should introduce compensatory strategies for the patient and instruct a corrective strategy for them. In other words, when
working with blind children, the alternative sensors of visual conceptions should be focused on, and while working
with low vision children, the residual vision should be considered.
In these children, disregarding the type of exercises
and considering their safety, only motor opportunities
should be provided for children that have a determining role in rehabilitation, learning, motivation empowerment, mobility and orientation (16).
Footnotes
Authors’ Contribution: Saeed Ahmadi Barati carried
out the study, participated in its design and coordination, drafted the manuscript and performed the statistical analysis; Akram Ahmadi Barati performed the data sorting and analysis, carried draft the manuscript and participated in its design and coordination; Parastoo Ossanloo
participated in its design and coordination and carried
out the study; Leila Farhady helped with the data analysis and helped draft the manuscript; Faranak Helbi helped
in the data collection, helped draft the manuscript and
performed the data sorting and analysis. All authors have

4

read and approved the final version of the manuscript and
agree with the order of presentation of the authors.
Funding/Support: This study was conducted with the personal funds.

References
1. Barati AA, Yousefi I, Faramarzi S, Barati SA, Ghaini S, Behpour N. Comparative study of the effects of mental, physical and combined exercises on the reactions of students with visual impairments. Asian J
Med Pharm Res. 2014;4(1):62–7.
2. Hallahan DP, Kauffman JM. Exceptional children: introduction to special
education. 10 ed. Press Astan Quds Razavi; 2007.
3. Winnick JP, Short FX. Guide fitness test Brakport test the health of young
people with physical disabilities and mental retardation. First ed. Bamdad Book; 2007.
4. Larsson L, Frandin K. Body Awareness and Dance-Based Training for
Persons with Acquired Blindness—Effects on Balance and Gait Speed.
Vis Impair Res. 2009;8(1-2):25–40. doi: 10.1080/13882350600964667.
5. Daniel PH, Jymzam , Kaufman . Exceptional Children Psychology. emissions growth; 2007.
6. Goldenberg G, Mullbacher W, Nowak A. Imagery without perception—A case study of anosognosia for cortical blindness. Neuropsychologia. 1995;33(11):1373–82. doi: 10.1016/0028-3932(95)00070-j.
7. Ahmad PM. Theoretical and Practical tips orientation and mobility of people with visual impairment. 1 ed. Research Institute of Exceptional Children; 2003.
8. Everett Hale PP. Orientation and mobility skills. University of Social Welfare and Rehabilitation Sciences; 2001.
9. Brabyn JA. New developments in mobility and orientation
aids for the blind. IEEE Trans Biomed Eng. 1982;29(4):285–9. doi:
10.1109/TBME.1982.324945. [PubMed: 6175559].
10. Cattaneo Z, Vecchi T, Cornoldi C, Mammarella I, Bonino D, Ricciardi E, et al. Imagery and spatial processes in blindness and visual impairment. Neurosci Biobehav Rev. 2008;32(8):1346–60. doi:
10.1016/j.neubiorev.2008.05.002. [PubMed: 18571726].
11. Wright S. The child with cortical visual impairment: Considerations for
performing activities with the light box. Retrieved January; 2009.
12. Newcomb S. Reliability of the CVI range: a functional vision assessment
for children with cortical visual impairment. Maryland: University of
Maryland; 2009.
13. Hatton D. Model registry of early childhood visual impairment: Firstyear results. J Visual Impair Blin. 2001;95(7).
14. Noorbakhsh R. Investigating the organization of spatial imagery in children with and without sight. Tehran: Tehran Islamic Azad University;
1997.
15. Ballesteros S, Bardisa D, Millar S, Reales JM. The haptic test battery:
A new instrument to test tactual abilities in blind and visually impaired and sighted children. Brit J Vis Impair. 2016;23(1):11–24. doi:
10.1177/0264619605051717.
16. Hotting K, Roder B. Auditory and auditory-tactile processing in
congenitally blind humans. Hear Res. 2009;258(1-2):165–74. doi:
10.1016/j.heares.2009.07.012. [PubMed: 19651199].

J Clin Res Paramed Sci. 2018; 7(1):e79964.

