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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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http://www.icmje.org/urm_full.pdf
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Aim: To study spatial orientation and constructive praxis
disorders in normally developed and mentally retarded children
aged 8-11.

Materials and methods: The research was performed in the
research laboratory of the Faculty of Special and Inclusive
Education at the Armenian State Pedagogical University after
Kh. Abovyan and Armenian state institute of physical culture
and sport. A total of 131 children aged between 8 and 11 years
participated in the study, including 73 healthy schoolchildren
and 58 children with mild mental retardation.

Results: The results of the experimental study of task
performance show that interesting data have been obtained
which will serve as a basis for the development of necessary
means, methods, and conditions for the development of
elementary practical orientation in mentally retarded elementary
school children.

The analysis of the results of the study allows us to highlight
the following important points:

* Mentally retarded younger pupils lag behind their healthy
peers in all the studied indicators.

» 8-9-year-old have less developed practical spatial orientation
skills than their older counterparts.

Conclusion: The results of the conducted experimental
research testify to insufficient development of elementary
practical orientation and understanding of spatial relations of
objects in mentally retarded elementary school children.

Key words. Interhemispheric interaction, brain functions,
spatial orientation disorders, intellectual disabilities.

Introduction.

The ability to orientate in space is one of the basic conditions
for the harmonious development of a person [1].

The problem of human orientation in space is quite multifaceted.
It includes both ideas about the size and shape of objects
and the ability to distinguish the location of objects in space,
understanding of different spatial relationships. The notion of
spatial orientation includes the assessment of distances, sizes,
shapes, mutual position of objects and their position relative to
the orientator.

The simplest forms of spatial orientation, associated with the
transition to the upright position and the development of object
actions, are formed as early as infancy. By the age of three a
child develops a systematic mechanism of spatial orientation
in which vision, kinesthesia, and static-dynamic sensations are
interconnected.

By entering all areas of a child's interaction with reality, spatial
orientation influences the development of self-awareness and
personality and is an integral part of the socialization process.

Spatial orientation refers to "a person's understanding and
determination of his or her position in relation to some material
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bodies that he or she has chosen", or, similarly, their position in
relation to himself or herself.

Formentallyretardedchildren, spatial orientationissignificantly
hampered because the impairment of mental development not
only limits their motor activity, but also negatively affects the
development of temporal representations, musculoskeletal
function and leads to a decrease in compensatory processes.

The scientific and methodological literature indicates the
importance of developing spatial representations and practical
orientation of mentally retarded children but does not reveal the
potential of their content. Therefore, the problem of correction
of spatial representations and orientation disorders, as well as
the development of orienting skills in the conditions of special
school education are of extreme importance [2].

Thus, the purpose of our study of spatial orientation and
constructive praxis in normally developing and mentally
retarded children 8-11 years old [1-19].

Materials and methods.

The research was performed in the research laboratory of the
Faculty of Special and Inclusive Education at the Armenian
State Pedagogical University after Kh. Abovyan.

A total of 131 children aged between 8 and 11 years
participated in the study, including 73 healthy schoolchildren
and 58 children with mild mental retardation.

The degree of mental retardation was assessed on the basis
of medical indications, degree of social adaptation, level of
intellectual functioning and mastery of the school programme
during training in a special educational institution.

Each category of examinees was divided into 2 age groups:
8-9 years old and 10-11 years old.

Control group of healthy schoolchildren:

- 8-9 years old 38 children, including 20 girls and 18 boys.

- 10-11 years old 35 children including 17 girls and 18 boys.

Experimental group of children with mental retardation:

- 8-9 years - 28 children, including 11 girls and 17 boys.

- 10-11 years old 25 children, including 12 girls and 13 boys.

Children in the experimental group were selected on the
basis of supporting documents with an approved diagnosis of
mild mental retardation. After reviewing the results of clinical,
laboratory, pedagogical and psychological examinations, a
voluntary agreement was signed with family members and care
givers to allow the child to participate in the research.

In order to determine the level of development of elementary
practical orientation: the subjects were offered the following tasks:

* show their right (left) hand.

* show the right (left) hand to the other person standing
opposite.

* indicate what is on your right (left) side.

All studies were conducted separately for children with a
leading right hand and a leading left hand, as it is reasonable to
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assume that children will be more successful in tests aimed at
their leading hand.

We first sought to find out whether children with intellectual
disabilities can correctly identify their right and left hand and
the person facing them, how well they can orient in space and
determine what is on their right or left side, identify the right
or left-hand drawer of a table, put objects into the right or left-
hand pocket of a jacket, etc. Because such elementary practical
orientation skills often determine a mentally retarded child's
readiness to perform the more complex social, occupational,
and other activities needed in everyday life.

In these experiments we widely used both the verbal
designation of objects and actions, and drawings, pictures of the
same objects and actions contained in the proposed task. These
are first of all household items and their pictures, well-known to
children: a key, a table, a glass, a pencil, etc. As pupils of special
(auxiliary) school often deal not only with natural objects, but
also with their images.

In addition, the graphic representation of objects and actions
with them will help correctly and more quickly identify
difficulties in completing the proposed tasks, as in the works of
T.I. Golovina [3, 4] and others there is data indicating a lack of
understanding by mentally retarded younger pupils of the spatial
relationships of the depicted objects. Taking this into account,
we tried to use certain groups of words and word combinations
reflecting spatial relations of objects.

Before subjects started each subsequent task, we inquired
whether they understood the meaning of the task, and until
they had a clear idea of the meaning of the task and what was
required of them, they did not proceed with it.

Results.

Experimental results for children with a leading right hand
and a leading left hand:

The first task. ("Show your right (left) hand") was aimed at
determining the subjects' right and left-hand orientation skills.
Of the 29 normally developing right-handed children 8-9 years
of age, 69% of the students correctly oriented themselves, while
only 47.3% of the 19 mentally retarded right-handed children
managed to do this task (Table 1).

In the group of 10—11-year-olds with no intellectual disability,
there were 28 right-handed children, of whom 75% (21 children)
showed correct orientation, (25%) 7 children made a consistent
error.

The ambidextrous were counted in the right-handed groups
because their sensory asymmetry of the praxis test revealed a
right-handed preference.

Out of a total of 73 children with normal mental development,
13 left-handed children were identified, distributed roughly
equally across age groups: 7 children aged 8-9 years and
6 children aged 10-11 years. The test showed that 57% of
89-year-old and 83.3% of 10-11-year-old performed correct
side preference (see Table 2).

In the experimental group of children with mental retardation,
there were seven left-handed children in each age group (14 in
total). Among 8-9-year-old, 43% and among 10—11-year-old
57% correctly coped with the task, while orientation disorders
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were found in 57% and 43%, respectively, by age group.

As seen from these results, children in the older age group
(ages 10-11) did better than children in the younger age group
(ages 8-9). This trend was also observed in the group of mentally
retarded children, although it was not as pronounced as in the
normal group.

So, we can state that mentally retarded "right-handed" and
"left-handed" children are poorly oriented in identifying right
and left-handedness and lag behind compared to normally
developing peers in these measures.

The second, more difficult task "Show the right (left) hand to
the other person standing in front of you" caused great difficulties
for mentally retarded students. Only 31.0% of 8—11-year-old
pupils in special (auxiliary) schools were able to cope with
this task. Many normally developing children also had some
difficulty with this activity, but to a much lesser extent.

The table shows that 8- and 9-year-old children were most
likely to confuse the right and left hands of the person standing
in front of them. Thus, about 81.3% of mentally retarded 8-year-
old children could not cope with this task, 9-year-old 76.5%, and
10-11-year-old children, although they improved slightly, still
remain at a low level. Compared to normally developing peers,
the performance of mentally retarded children is significantly
lower (Table 3). For example, while normally developing
examinees correctly identified the right and left hand of the
person standing in front of them by age 10-11, the mentally
retarded peers improved in the performance of this task from
18.6% to 38.5%, respectively, by age 8-11.

Thus, the data presented indicate a significant difficulty
for mentally retarded students to mentally turn 180 degrees.
This confirms the evidence in the literature about the lack of
maturation of the system of backward orienting actions in
children of this age.

In the following task, when asked, "What is on your left (right)
side?", retarded children mostly noted large objects, although
not all of them. For example, they named a cupboard, a table,
chairs, a window, but they did not notice small objects such as
books, a pen, pencils, a vase, etc. (although they were nearby).

Among mentally retarded children of age 8, only two children
(23.5%) handled this task satisfactorily, while among 9-year-
olds only 4 (23.5%) out of 17 children handled the task. By the
age of 10-11 these figures increased slightly, but still remained
low (Table 4).

Thus, more than half of the 10-11-year-old children were
able to list objects on their right (or left) side. These indicators
are significantly lower as compared to normally developing
examinees (Table 4). This lag is observed at all ages under study
but is most pronounced at the age of 8-9.

So, the results of the research indicate that mentally retarded
students at the age of 8-11 have poor right-hand and left-hand
orientation, and even worse for the other person standing in
front of them and have difficulty correctly and completely
enumerating objects on their right or left-hand side. Although
these indicators improve somewhat with age, they are still low
by the fourth grade.

Mentally retarded children have been found to be significantly
inferior to their normally developing peers. This generally



Table 1. Results of 'right-handed' test takers on the task to show right (left) hand.

Test takers
Age Normally developing children

Number Correct Mistake

Of test takers num % num %
8-9 29 20 69 9 41
10-11 28 21 75 7 25
Total 57 41 72 16 28

Mentally retarded children

Table 2. Results of "left-handed" subjects in the task show the right (left) hand.

Test takers
Age Normally developing children

Number Correct Mistake

Of test takers num % num %
8-9 7 4 57 3 43
10-11 6 5 83,3 1 17,7
Total 13 9 68,5 4 31,5

Number Correct Mistake
Of test takers num %. num %
19 9 47,3 10 52,7
18 10 55,5 8 44,5
37 19 51,3 18 48,7
Mentally retarded children
Number Correct Mistake
Of test takers num %. num %
7 3 43 4 57
7 4 57 3 43
14 26 44,8 34 58,6

Table 3. Results of the correct performance of the task "Show the right (left) hand of the other person standing in front of you (left) hand of the

other person standing opposite".

Trial subjects

Age Normally developing children Mentally retarded children

Number of test takers Correct answers % Number of test takers Correct answers %
8 years 19 13 68,4 16 3 18,6
9 years 21 15 71,4 17 4 23,6
10 years 16 11 68,8 12 6 30,0
11 years 17 14 82,3 13 5 38,5
Total 73 43 58,9 58 18 31,0
Table 4. Results of the correct performance of the task "Point out what is on your right (left) on your right (left) side".

Trial subjects
Age Normally developing children Mentally retarded children

Number of test takers Correct answers % Number of test takers Correct answers %
8 years 19 15 78,9 16 2 12,5
9 years 21 18 85,7 17 4 23,5
10 years 16 12 75,0 12 5 41,7
11 years 17 13 76,5 13 5 38,5
Total 73 58 79,5 58 16 27,6

indicates that they have insufficient understanding of spatial
relationships of objects and poor orientation.

In view of the above, it is most important to study the
features of development of practical orientation of mentally
retarded schoolchildren, connected, first of all, with domestic,
educational, labor, and other types of activity. In this connection,
the subjects were offered the following practical tasks:

» show the right and left drawers of the table.

 to put a key in the right (left) pocket of a jacket.

* to determine whether a pencil was on the right or left side of
a notebook lying on the table.

These tasks, in comparison with those presented earlier, are of a
more abstract nature, they are less equal in degree of habituality
for children and are aimed at determining the abilities and skills
of mentally retarded children to correctly orient to the sides of
the study table, to the location of this or that object in relation
to others, etc.
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Conclusion.

The results of the experimental study of task performance
show that interesting data have been obtained which will serve
as a basis for the development of necessary means, methods,
and conditions for the development of elementary practical
orientation in mentally retarded elementary school children.

The analysis of the results of the study allows us to highlight
the following important points:

» mentally retarded younger pupils lag behind their healthy
peers in all the studied indicators.

* 8-9-year-old have less developed practical spatial orientation
skills than their older counterparts.

The listed errors are generally reduced to the use by mentally
retarded pupils of imprecise, vague spatial characteristics
instead of more differentiated ones. This vividly illustrates
the limited and incomplete verbalization of spatial relations of
objects in mentally retarded children.



Thus, the results of the conducted experimental research testify
to insufficient development of elementary practical orientation
and understanding of spatial relations of objects in mentally
retarded elementary school children.
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