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Pe3ume

Boeeo: ExcnepuMEHTATHUTE IMOAATOLN 3a
Jierarta oJ MperydruIIHa BO3PacT CBelovar
3a ompejienyBaukaTa yjaora Ha ayJJUTHBHUTE U
BU3YCITHHUTE MPOIECH 32 MOJAOIHESKHUTE BElll-
THHHM 32 YUTambe, N1a 3aT0a HCTPAXYBABETO Ha
KOMILIEKCHUTE (OpMU Ha BH3yelmHara mep-
IEeMniyja Ha OBaa BO3pAcT € JIWjarHOCTHYKU
BaXKHO.

Ilenu: OcHOBHA 1IeN Ha OBa HCTPaXKyBambe €
MPOIICHKA HA CEH3UTUBHUOT MEPUO/] 32 HEBEP-
OanHWUTEe MEPUENTHBHU ONepaluy Kaj nerara
O]l TPEJAYYHUJIMIITHA BO3PACT U OJPCAyBabE
cyOrpyrma co HHUCKH Pe3yJITaTh 3a HeBepOasiHa
nepIeriyja.

Memooonozuja: Jlunamukata Ha BU3yeTHATa
nepuenuyja (BU3yeNHO CIO3HaBame) Kaj Je-
1aTa co TUIHMYEH pa3Boj Oele TecTUpaHa co
ajlaniTMpaHa Bepsuja Ha TectoT Poppelreuter-
Ghent Test 3a cerperamuja 3acHOBaHa Ha CJIH-
ki. BkynmHumor Opoj Ha mpeaMeTH IITO ce
MIPEKIIONMyBaar € 33, TpyIupaHu CIIOPEa HIUBO-
TO Ha TexkuHaTa. JlenaTa JOOMBaaT oJ1 cekoja
rpyma npeiMeTH OJAETTHO BO IOCIEA0BATEIHN
CEeKBEHIIMU U Tpeba Ja ro U3ABOjaT U UMEHY-
BaaT MIPEIMETOT.
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Abstract

Introduction: Experimental data in preschool
aged children proves the determining role of
the auditory and visual processes for future
reading skills, therefore the investigation of
complex forms of visual perception in this
age period is diagnostically important.
Obijectives: Basic aim of the research is
assessment of the sensitive period for the
non-verbal perceptive operations in pre-
school aged children, and determination of
subgroup with low results for non-verbal
perception.

Methods: The dynamics of the visual per-
ception (visual gnosis) in typically develop-
ing children were tested with an adapted
version of the Poppelreuter-Ghent Test for
figure-ground segregation. The total number
of overlapping objects is 33, grouped accor-
ding to the level of difficulty. The children
are given a group of objects separately in a
following sequence and they should segregate
and name the objects.
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Peszynmamu: Bo UCTpaxKyBamkeTO y4eCTBYBaa
365 nmema co THNHAYEH pa3Boj 06e3 HapyIIyBame
Ha BHJOT 1 0e3 KopurupaH Buzyc. Cute gemna,
Ha Bo3pacT o1 4, 5 1 6 TOAUHU O] TP pazauy-
HU CpEIUHH TIOCETyBaa AP)KaBHU T'PaHKH, a
MajUrH ja3uk UM e Oyrapckuot. beme Hampa-
BEHa JAWCIEpP3WBHA aHaIM3a CO IEMaTCKU
MpUKa3 32 Jja Ce OApEeAN CTaTUCTHYKaTa 3Ha-
YajHOCT Ha He3aBUCHHUTE (aKTOPU BO3PACT,
MOJI ¥ OMKpYXyBame. [logaTouuTe og uctpa-
KYBAamETO TOKa)KyBaaT JeKa S-TOIWIIHATa
BO3PACT € CCH3UTUBHA 3a KOMIUICKCHUTE Qop-
MU Ha BHU3yellHATa MEpLENIyja, CIIOPEIHO CO
4-roaumaara (p<0.000009) u rrecTroguinHa-
ta Bo3pact (p<0.001650). Biujanuero Ha me-
MOTpaCKUOT (PaKTOp € MPHUKAKAHO CO 3Ha-
YajHO MOJOOpPH pe3ysTaTH Kaj Jemara o
rojeM Tpaj CIOpEeNeHO CO TJIABHUOT Tpaj
(p<0.000926) u co man rpax (p<0.000700).
BnmjanneTo Ha MONOT Kako (GakTop ce MOIKH
Ha T0J00pOTO (DYHKIIMOHUPAKE Ha JICBOjYU-
BaTa BO HEBEpOAHUTE MEPLENTHBHU Onepa-
min (F = 1,346, p<0.019). Criopen momosHu-
TeHUTE aHaiu3u, 25% 0J MIECTrONMIIHUTE
Jiella IOKa)KyBaaT HU30K CTETICH 32 KOMILJIEKC-
HU (HOpMH Ha HEeBEepOATHO BH3YEITHO CO3HABA-
e IITO MOXKeE JIa Ce CMeTa Kako pU3HUK 3a pas-
BOj Ha IUCIIEKCH]a.

3axnyuox: Ha Bo3pact oxg 4 g0 6 rogunu ce
OJIBMBA MPOIIEC HA JUHAMUYHA MaTypalyja Ha
CTPYKTYpUTE Ha BEHTPAIHUOT BU3YEIIEH CHC-
TEM Ha JiecHaTa xemucdepa KOjIiTo T0BeIyBa
JI0 3HAYMTEITHO MONOOPYBame HA CIIOCOOHOC-
TUTE 32 pa3IuKyBambe MPEIMETH O] BU3YeIIHA-
Ta mpeHatpymnaHocT. Tecror Poppelreuter’s
test oBo3MOXXyBa O00jeKTHBHA MPOLCHKA Ha
cocTojOara Ha CIIOCOOHOCTUTE 3a HeBepOasHa-
Ta Iepuerniyja Kaj aenara o npe ydrIniiHa
BO3PacT ¥ MOXE Jla C€ UCKOPHCTAT 3a AMjar-
HOCTUIIMPAE Ha MPEA3HALUTE 32 AUCIIEKCH]a.

Knyunu 360posu: suzyenno cnozmnasarbe 60
xomnuexcha cpeouna, mecm Poppelreuter-
Ghent Test, ceepecayuja 3acnosana na cauxu,
dop3anen u 6eHmMpanieH 6u3yeieH HPOMOK,
NPeOVUUNUHA 803PAC, PA36OJHA OUCTIEKCU]A

Momenmanna cocmojoa

[MocneanaBa nereHnja AeTcKata HEBPOIICHXO-
JoTHja OeNIeXKu pamuicH pa3Boj Ha 3aman, 3a

Results: A number of 365 typically develop-
ing children without diagnosis of visual
disorders and without corrected visus took
part in the research. All children, aged 4, 5,
and 6 from three different settlements attend
state nursery schools and have Bulgarian as a
mother tongue. A three-factor dispersion
analysis was held to define the statistical
significance of the independent factors age,
gender and settlement. The research’s data
define the 5 year olds as sensitive about the
dynamics of the complex forms of visual
perception, compared to the four year old
children (p<0.000009) and the six year old
children (p<0.001650). The influence of the
demographic factor is engaged with the
significantly better results of the children
from the big town compared to the capital
(p<0.000926) and small town (p<0.000700).
The influence of the gender as a factor is due
to the better functioning of the non-verbal
perceptive operations in the females (F =
1,346, p<0.019). According to the additional
analysis, 25% of the children at the age of six
demonstrate a low rating of the complex
forms of non-verbal visual gnosis that could
be reviewed as risk for developing dyslexia.
Conclusion: In the age period 4 — 6, there is a
process of dynamic maturation of the right-
hemispheric structures of the ventral visual
system, leading to substantial improvement
of the abilities for discrimination of objects in
visual crowding. Poppelreuter’s test allows
an objective assessment of the state of the
non-verbal perceptive abilities in pre-school
age and could be used in the diagnostics of
predictors for dyslexia.

Keywords: visual gnosis in complex environ-
ment, Poppelreuter-Ghent Test, figure-
ground segregation, dorsal and ventral visual
pathways, preschool age, developmental
dyslexia

Current problems

In the last decades, the children’s neuropsyc-
hology marks a rapid development in the
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pa3nuka oA WCTOYHMTE yumiumTa. Hajuect
IpesMeT Ha HEBPOIICHXOJIOMIKUTE NCTPAXKyBa-
Ba CE Pa3IMYHH KaTerOpHU Jela CO TEIIKO-
THHW BO Y4emeTOo (pa3BojHa AUCIEKCH]ja), a TEl
Ha CTYAWHUTE € J]a Ce COCTaBaT HUBHUTE He-
BPOMNCHUXOJOMKH Mpoduan. OBa MOCIETHOBO
Oapa pa3TuIHN KOMOWHAIIMKA Ha OCHOBHHUTE U
JOTIOJHUTENHN Ae(QUIUTH BO TPyOHTE Of
MPUMapHUTE HEBPOIICUXOJOMIKN (QYHKIHH.
Enna ox HajmoOpo ncTpaxyBaHUTe KaTETOPHUA
€ cuHApOMOT Ha nauciekcuja. [lomatouwure,
(hoxycupajku ce Ha MpeI3HAIUTE 3a Pa3Boj Ha
JMCIIEKCH]ja, IUPOKO T JUCKYTHpaaT TEIIKO-
TUUTE BO (POHOJIOUIKATA CBECHOCT M PAIHIHO-
TO aBTOMATH3MPAaHO WMEHYBame (MM paru-
HOTO UMCHYBAamE), UCTO TaKa UIECHTH(UKYBa-
HO KaKO MOTIHPTYBaYKH WHIMKATOPH 3a MOHA-
TaMOLIHM TEIIKOTUH 32 YCBOjyBame Ha YWTa-
wero (1-4).

JlpyruTe mocTojHU TEOpHUHU TBPJAAT JIeKa JBaTa
BUJIa CEH30PHA TepIeNniinja - ayAUTHBHA U BH-
3yenHa - ce Ae)UIMTApHU BO CIydauTe Ha
pa3BojHa aucnekcuja (5). ExcnepuMeHTaHu-
T€ MOJATOIM 3a Jenara oJi Mpedy4HIHIIHA
BO3pacT CBEJOYAT 3a ONpeJesTyBayKaTa yJaora
Ha ayJIWTHBHUTE U BU3YEJHHTE IMPOLECH 32
MOJOIHE)KHUTE CIIOCOOHOCTH 33 YHTAHkE BO
paHoyumIHIIHaTa Bo3pacT (6). Hekon aBropu
W3BE/lyBaaT 3HauajHa BPCcKa Mery BU3YEITHOTO
mpolecyupame (BU3yeldHa JUCKpUMHUHAIIN]A)
U YCIICITHOTO Moy4yBabe dntame (7—10).

Ha oBue ocHoBm Tpeba na ce pasrienysa Je-
(GUIUTOT BO (YHKIIMOHUPAHETO Ha BU3YEITHO-
TO CO3HaBame (MPETCTaBYBAjKU T'H MPOIIECUTE
Ha Kiacudukanyja U uaeHTU(hUKaja Ha BH-
3yeIHUTE TMPEeIMETH) Kaj Jena OJl Mperydu-
JMIIHA BO3pAacT CO TUIHMYEH pa3Boj KaKo MO-
KEH HEBPOIICHXOJIOIIKY MPEA3HAK 32 CUMIITO-
MU 32 JTUcIieKcHja. Pa3BojoT Ha KOMIUIEKCHUTE
(dopMH Ha BH3YEJIHOTO CO3HABAE CE 3€MEHHU
MpeBUI, a THE C€ BKIYYCHH BO MPOIECUTE HA
pacrio3HaBame U HICHTU(UKYBamke Ha peal-
HUTE TMpPEeIMETH BO KOMIUIEKCHA CpeauHa
(penMeTH WITO ce MPEKIIONyBAAaT WITH LPTAhE
JMHHAMW BO YCJIOBH Ha BpeBa) THe HCTO Taka ce
MOBP3aH €O (PYHKIMOHHPAHETO HA BU3YEI-
HUOT CHCTEM, KOJjIITO KaKO KOMIUIEKCEH He-
BPOJIOIIKH amapar ja MoBp3yBa nepudepHaTa
Iperpajga Ha BHJAOT CO CIIEIjaaHaTa o0iacT
BO KOPTEKCOT, KOjalITO Kpeupa KOMIUICTHA
cimka. Criopen Gori & Facoetti (11), romem
Opoj aBTOpW YTBpAWIE JeKa IpPEeKyMepHaTa

Western, likewise in the Eastern schools. Most
frequent  objects of  neuropsychological
researches are the different categories of
children with learning difficulties (develop-
mental dyslexia), and the aim of the studies is to
compose their neuropsychological profiles. The
last mentioned require various combinations of
basic and additive deficits in groups of primary
neuropsychological functions. One of the best-
investigated categories is the dyslexic synd-
rome. Data, focusing upon predictors for
developmental dyslexia, broadly discuss the
difficulties in phonological awareness and rapid
automatized naming (or rapid naming), also
identified as underlying indicators for future
difficulties for mastering of reading (1-4).
Other existing theories claim that the two types
of sensory perception — auditory and visual -
are deficient in cases of developmental dyslexia
(5). Experimental data in preschool aged
children proves the determining role of the
auditory and visual processes for future reading
skills in early school age (6). Some authors
conclude a significant connection between the
visual processing (visual discrimination) and
successful training in reading (7-10).

These are grounds to look at the deficits in the
functioning of the visual gnosis(representing
processes of classification and identification of
visual objects) in typically developing presc-
hool aged children as a possible neuropsyc-
hological predictor for dyslexic symptoms. The
development of the complex forms of visual
gnosis are taken into consideration, which are
engaged in the processes of discerning and
identifying real objects in complex environment
(overlapping objects or line drawings occult by
noise). They are also related to the functioning
of the visual system, which as a complex
neuronal apparatus binds the peripheral
divisions of the vision with the specialized
cortex areas, which create a complete image.
According to Gori&Facoetti (11), a number of
authors determine excessive visual crowding as
a visual deficit, associated with developmental
dyslexia. The visual crowding creates diffi-
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BU3YyEJIHA MPEHATPYNAaHOCT € BU3YelleH aedu-
LIUT, TIOBP3aH CO pa3BOjHA AWCIEKCHja. Bu-
3yenHara MpeHaTpyNaHOCT CO3/aBa TEIIKOTHH
IpU TIPENO3HaBake Ha MPEIMETH, ONKpPYKEeH
CO cMYHU Ha HUB. Mako 0OndHO mpeHaTpymna-
HOCTa € TOBp3aHa CO MEPUPEPHUOT BHI, OU
MOXEJNIO Ja ce MOIyJHpa CO MpOLEecHuTe Ha
BHUMaHHUETO. Bp3 ocHOBa Ha eKcriepuMeHTal-
HU UCTpaxkyBama Facoetti u cop. (12) cymupa-
aT 7exa BO (asara Ha MpEeTUnTame, Jena co
PH3HK 32 AUCIEKCHja MOKaKyBaaT 3HAUNTEIICH
neUINUT BO BH3YEITHO-IIPOCTOPHOTO BHHMa-
HUE. AHAJIOTHH TOJATOIM O JIOHTUTYIUHAT-
Ha ctyauja aaBaat Franceschini u cop. (13).
Tue 3akimydyBaar jeka BH3YEITHO-IIPOCTOPHO-
TO BHUMaHHE BO MPEAYYHIHIIHA BO3PACT KOH-
KPETHO TO TpEABUAYBAa ITOHATAMOIIHOTO
YCBOjyBamb€ Ha YNTABETO.

MarHonenynapHa-gop3aiHata teopuja (14)
MOTEKHYBa 071 Ha0JbYyBamk-ETO Ha TOJIEM IIPO-
LEHT Ha Jiella KO UMaaT TeIIKOTUH BO YUTa-
BETO M KOM MMaaT HapyllyBame BO BU3YeI-
HaTa MarHouenypasa — jgop3ansa (M/I) nmare-
ka. Bo mocnemnute roguHM, OBa ce KOPUCTU
Kako 00jacHyBame 3a pa3BOjHATA JUCIEKCH]a.
Gori u cop. (15) maBaar KpaTok mperies Ha
eKCIIEPUMEHTAJHUTE TIO/IaTOIM CIIOpeNl KOU
MIOCTOM TIPUYMHCKA BPCKa Mery neduuuTuTe
BO (DYHKIIMOHHPaWmETO Ha BU3yeJTHATA MarHo-
HenylapHa-Iop3alHa MaTeKka W pa3BOjHATa
nucnekcuja. Levashov (16) mocraByBa xuro-
Te3a Koja TH 00jacHyBa TOTEHIKOTHUTE BO
YHUTAETO CO HApYyIIyBamaTa BO HEBPOIICHXO-
JIOUIKaTa OCHOBA Ha BU3yeNHATa MepIernIiiyja.
Toj ja pasrnmeayBa Hej3WHATA MOBP3aHOCT CO
(YHKIIMOHUPAKETO HA TATEKUTE Ha BHU3YeEI-
HaTa uAeHTH(UKaLMja — BeHTpajiIHa (TapBole-
nyJapHa) W Jop3aiHa (MarHoUETyJIapHa).
BeHTpaiHUOT TPaKT TOCTUTHYBA BO TEMIIOPO-
OKLUIIUTAIHAaTa 30Ha, HapeueHa ,,11ITo-30Ha%,
a JIop3aJiHaTa € HACOYCHA KOH IapHeTO-TeM-
rnopajgHaTa 30Ha, HapeueHa ,,Kage-zona“. Bo
MpolecCuTe Ha BH3yeNlHa MepILeNiyja, MOCTOU
acMMeTpHja Ha JiBaTa Tpakrta. Bo jecHaTa xe-
Mucdepa, THE ce IOBP3aHU BO 30HUTE Ha MPO-
CTOpHA aHAJIW3a W BU3yelIHa MEMOpHja, a BO
neara xemuchepa BO 30HATa 32 COMATOTHO-
3Wja M 30HaTa OJrOBOPHA 32 YHTAHE W TMHUIIY-
Bambe. OYHKIMOHMPAKHETO Ha JIECHATa XEMHUC-
(depa e MOBp3aHO CO MPOCTOpPHATA AHAIIN3A,
[POCTOpHATA OPUEHTAlNja MO BU3yeIHa KOH-
TpoJia, MPEMO3HABABETO, MEMOPHUPAETO Ha

culties when recognizing objects, surrounded
by similar ones. Although crowding is usually
related to the peripheral vision, it could be
modulated by attentional processes. Based on
an experimental research Facoetti et al. (12)
summarize that in the pre-reading stage the
childrenat risk  for  dyslexiademonstrate
significant deficits in visual-spatial attention.
Analogical data from alongitudinal study report
Franceschiniet al. (13). They conclude that
visual spatial attention in preschoolers
specifically predicts future reading acquisition.
The magnocellular — dorsal (M - D) theory (14)
stems from the observation that a high
percentage of reading disabled children are
impaired in the specific visual M — D pathway.
Over the last years, this is used as an
explanation for developmental dyslexia. Gori et
al. (15) summarize experimental data, accor-
ding to which there is a causal relationship
between the deficits in the functioning of the
visual magnocellular—dorsal (MD) pathway and
the developmental dyslexia. Levashov (16) also
raises a hypothesis, which explains the
difficulties in reading with disorders in the
neurophysiological base of the visual percep-
tion. He reviews its connection to functioning
of the pathways of visual identifycation —
ventral (parvucellular) and dorsal (magnu-
cellular), which reaching the cortex form the
ventral and dorsal tracts. The ventral tract
reaches the temporal-occipital zone, also called
“What?” zone, and the dorsal is directed
towards the parietal-temporal zone, labelled as
“Where?” zone. In the process of visual percep-
tion, an asymmetry between the two tracts
exists. In the right hemisphere, they are related
to the zones of spatial analysis and visual
memory, and in the left hemisphere — to the
zone for somatognosis and the zone responsible
for reading and writing. The functioning of the
right hemisphere is connected to spatial
analysis, spatial orientation under visual
control, recognition and memorizing of
complex objects (including faces), copying of
tri-dimensional objects, and segregation of
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KOMIUICKCHH — TpeaMeTH (BKIy4yBajKu U
JMIa), KOMHPAmEeTO HA TPUIMMEH3MOHATHH
NpeIMETH U CO cerperanmjaTta Ha MpeaMeTd
IITO Ce TPEKJIOMyBaaT WM HA HEHEeJIOCHH
cimku. Of Ipyra cTpaHa, ieBaTa xemucdepa e
JOMHUHAHTHA BO MPENO3HABAHETO M YNTAHETO
OyKBH 1 300pOBH.

Cnopen Ivanickiy u cop. (17) ucrpaxyBamara
Ha HeBepOajHaTa BU3yeNTHAa THO3Mja [aBaat
3Ha4YajHU WHGOPMAINH 332 QYHKIHOHHPAHETO
Ha J0p30-TeMIOpajHaTa W OKUUIHTAIHATA
o0iacT, U 3a WHTEpaKmnujaTta Mery MpOoIecuTe
Ha mepueniuja U BHEMaHue. [locTerneHoTo
(YHKIIMOHAIHO 3pecHkhe Ha IMeplerniyjata u
BHIMAaHHMETO BOJM 1O KapaKTEPHCTHKHUTE Ha
HUBHATa MOBP3aHOCT CO BO3pacTa, IITO BOAU
70 CBeCHa meprieniuja. Bp3 ocHoBa Ha eJek-
TPO(U3UOIONIKHTE TECTHPama CO MOTEHIIN]a-
JIM TIOBp3aHu co HacTaH, Federmeier u Kutas
(18) sakmyuyBaaT jgeka JieBata Xxemwuchepa
ynoTpebyBa KOHTEKCTyaTHH HMH(pOpManuu 3a
71a ce TOArOTBY 3a BH3yEJIHA aHAIHM3a Ha CTH-
MysoT. Pesynrarute ja momapikyBaaT Te3ara
Ha aBTOPOT JeKa JieBaTta xemucdepa akTUBHO
T'M KOPHCTH MH(POPMAIMUTE 3a J1a TH aKTUBH-
pa NeplenTUBHUTE U CEMAHTHYKHTE KapakTe-
PHCTHKH Ha CTUMYJIOT (QaHAIUTHYKA CTpATeru-
ja), mozmeka necHara xemcdepa ro clieau UHTe-
IPAaTUBHUOT TIpPHCTAN (XOJUCTUYKA CTpaTe-
rja).

Jlo neHec, BO paMKHTE Ha JIETCKAaTa ICHUXO0JIO-
THja, HajYeCTH Ce NCTPaXKyBamaTa Ha BHU3YeI-
HaTa MepLerniyja, 3eMajKi I'o MpeaBH HUBHO-
TO paHO jaByBame€ BO JICTCKHOT pa3Boj. Bu-
3yeJHaTa Iepleniyja uMa BoJedYKa yiora BO
KOTHUTHBHOTO (DYHKIIMOHUPAE, TO OCHTYPY-
Ba JICTCKMOT KOHTAKT CO OKOJIMHATA M IPOC-
TopHaTa opueHrtanmja. [lpudarena e kako
€/IeH O]l HajUyBCTBUTEIHUTE MapKepH Kora ce
OLICHYBa JIETCKUOT Pa3BOj MOPAIM IITO HEj3H-
HUOT nedunuT Boau 10 MpoOIeMu BO YICH-e-
to (19, 20). 3HauajHr BO MCTpaXkKyBamara Ha
BU3yeJIHAaTa TepLeNiyja Ce OHTOTCHETCKUTE
HCTpaXyBama. XeTeporeHara 3pesiocT Ha Mo-
304YHUTE CTPYKTYpU BO OHTOreHe3ara J03BO-
nyBa Jia ce ompenenar (asure v TUHAMUKATA
Ha HEj3UHOTO (hopMHUpambe.

Akhutina u Puilaeva (21) nurupaar nogarou
Criopel KOM BO MEPUOJOT O S5 70 7 TOAUHU
HapyllyBamaTa Ha BHU3yelHaTa THO3Wja ce
MOCKCIUIMIUTHU BO CIIydaWTe Ha MOBpena Ha
necHara xemuchepa. CHUMOTOMUTE c€ MaHH-

overlapping objects or incomplete figures. On
the other hand, the left hemisphere is dominant
for recognition and reading of letters and
words.

According to Ivanickiy et al. (17) the investiga-
tions of the nonverbal visual gnosis give
valuable information for the functioning of the
dorso-temporal and occipital areas, and for the
interaction between the perception and attention
processes. The gradual functional matureness of
the perception and attention leads to age-related
specifics of the connections between them,
resulting in perception awareness. Based on
electrophysiological testing with event related
potentials, Federmeier and Kutas (18) conclude
that the left hemisphere uses contextual
information to prepare for the visual analysis of
the stimuli. The results support the authors’
thesis that the left hemisphere actively utilizes
the “top-down” information to pre-activate the
perceptive and semantic features of the stimuli
(analytical strategy), whereas the right hemisp-
here follows the integrative approach (holistic
strategy).

Up to the present moment, in the framework of
child neuropsychology, most common appear
to be the investigations of the visual perception,
taking into consideration its early debut in the
child development. The visual perception has a
leading role in the cognitive functioning,
securing the child’s contact with the environ-
ment and the spatial orientation. It is accepted
as one of the most sensitive markers when
assessing the child’s development that is why
its deficits lead to specific learning problems
(19, 20). Significant for the study of the visual
perception are the ontogenetic researches. The
heterochronic matureness of the brain structures
in the ontogenesis allows the outlining of the
stages and dynamics of its formation.

Akhutina and Puilaeva (21) quote data
according to which in the period 5 — 7 years the
disorders of the visual gnosis for objects are
more explicit in cases of right hemisphere
lesions. The symptoms are manifested with
difficulties in recognition of realistic objects
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(ecTupaaT co TEUIKOTUH BO MPENO3HABAE HA
peayHu IpeIMeTH U CIIMKH co 3Hamu. Hajmpe-
MO3HATIIMBU CE€ TPEIIKUTE BO CIIy4auTe KOTra
IIOCTOM HEJOBOJHA PaboTa Ha JOP3ATHHOT U
¢ponToremnopananor nen. IloBpemara Ha
neBata XxeMucdepa Kaj Jela Ha OBaa BO3pacT
HE ce MOBp3yBa CO 3HAYajHU HapyIIyBama Ha
BHU3yenHaTta THo3uja. Bo mepuon ox 8 no 10
roguay u ox 11 mo 13 roamHu, BaxkHOCTa Ha
neBaTta xemucgepa ce 3roiemyBa (0ocobeHo Ha
TEMIOPO-OKIUNHUTATHATa 00JacT) BO OZHOC
Ha Bu3yemHaTta meprennuja. [lapanemHo ce
3rojieMyBa M yJorara Ha XOMOTOIUYHUTE Je-
JIOBU HAa JiecHaTa XxeMucdepa KOH ce 0JIrOBOp-
HH 3a oBHe mporiecu. Simernitskaya (22) pe-
THCTpUpa 3HAYajHU HApPYIIyBamba HA BHU3YeEJ-
HaTa THO3Wja Kaj Jiella co TIOBpe/ia Ha JlecHaTa
xemucdepa, 10/eKa MOBPEANTE Ha JieBaTa Xe-
Mucdepa IpeAn3BHKYBaaT caMo TEIIKOTHH BO
MIPET03HaBakETO Ha MIEMATCKH Mpukasu. Taa
3aKiydyBa JieKa MOBpPEIUTE Ha JecHaTa Xe-
Mucdepa BoJaT IIaBHO A0 MPOMEHH (MMEHY-
BaHHUOT MPEAMET HE € BO COTJIACHOCT CO TIpeJ-
MmeToT Ha ciukara). Cnopen Farber u Beteleva
(23), merero wmma BpojeHa cTpaTerdja 3a
MpollecUpame Ha UH(POPMAIIMU KOja ce Haora
BO JleBaTa XxeMucdepa, 10/1eKa JecHara Iemoc-
HO MOYHYBA J1a c€ KOpUcTH Ha 16-17 roaunu.
Toram (QpoHTaTHHOT KOPTEKC AKTHUBHO Ce
BKJIydyBa BO 3aBpIIHUTE (a3 HA TEPIETIH-
jara.

Petrenko u Farber mokaxyBaat nexa Bo3pacrta
Mery 5-taTa U 7-Mara roAMHH € MOBp3aHa Co
WHTEH3WBHO 3peemhe Ha CTPYKTYpUTE OJro-
BOPHHU 3a aHalIHW3a Ha BU3yellHAaTa MHQOpMa-
nyja (24). 3HauajHUTE IPOMEHU Ha 5—6 TOaH-
HU BO OpraHu3aiyjara Ha HEBPOJOIIKHOT CK-
JIOTT BO KayJaJIHUTE ayJadHUTEe PETMOHU Ha
KOPTEKCOT CTaHyBaaT MECTa 3a Pa3JIMyHO Ipo-
LIECUpamk-¢ Ha €JICMEHTUTE O] BU3YEITHUTE CTH-
MyJi. HeBpomcHXoNomKuTe HCTpaKyBamba
MPEeKy METOJIOT Ha MOBp3yBambe HAa HACTAHU
MOKa)KyBaaT 3HAYajHU MPOMEHH BO Pa3IHYHU
JIeTIOBA Ha KOPTEKCOT Tpell U MO S5-TOAMIIHA
Bo3pact. Kaj nmera Ha 6—7 ToauHM TIOCTOH He-
corjlacyBarme Ha KOMITOHEHTUTE O] MPOECKTH-
pame acolljaTHBHO-BU3YEITHUTE O0JIACTH, J0-
JIeKa Ha BO3pacT oJf 3—4 TOIWHU CIUYHA KOH-
(duryparija Ha MOBpP3yBamke HA HACTaHU € pe-
TUCTPUpaHa BO CUTE KayjaiHu obmactu. OBa
ja objacHyBa TOyCIleNTHATa CETperamnmja Ha
Moan(uIpaHy MpeIMeTH Off CTpaHa Ha 5-To-

and plot pictures with signs for sinister
ignorance. Most recognizable are the mistakes
in cases of deficits in the work of the dorsal and
fronto-temporal areas. Left hemispheric lesions
in children in this age range cannot be related to
significant disorders on the visual gnosis. In the
age periods 8-10 and 11-13, the importance of
the left hemisphere (especially of the temporo-
occipital areas) increases regarding the visual
perception. Parallel increases the role of the
homo-topic right hemisphere areas responsible
for these processes. Simernitskaya (22)
registers prominent disorders in the visual
gnosis in children with right-hemispheric
lesions, whereas lesions in the left hemisphere
cause only difficulties in recognition of
schematic object images. She concludes that the
lesions in the right hemisphere lead mainly to
distant exchanges (the named object does not
match the one in the image) and to sinister
ignorance. According to Farber and Beteleva
(23), the child has an inborn right-hemispheric
strategy for information processing, while the
left-hemispheric one is mastered fully around
the age of 16-17. Then the frontal cortex is
actively included in the concluding stages of the
perception.

Petrenko and Farber prove that the period
between the ages of 5-7 is connected with
intensive maturation of the structures respon-
sible for the analysis of the visual information
(24). The significant changes during the ages 5—
6 in the organization of the neuronal ensembles
in the cortex caudal regions become premises
for differential processing of the elements of the
visual stimuli. Neurophysiology examinations
through the method of event-related potentials
show significant change in different cortex
areas before and after the age of five. In
children, aged 67 there are discrepancies in the
reactivity of the potentials’ components from
the projecting and associative-visual areas;
whereas, in the age period 3-4 similar in
configuration event-related potentials are
registered from all caudal areas. This explains
the more successful segregation of modified
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auiHuTe aena. OCBEH Toa, MOCTOM TpaH-
chopmarja Ha IBMXKEHETO Ha OKOTO, Off
(GUKCUpaHO Ha JeTald, JO0 COrJIe[yBame Ha
HEJNOT MPEIMET, ITO OBO3MOXKYBa MOJI00pO
pasdupame Ha TPOLECOT Ha BH3yelHATa T'HO-
3yja.

Terebova (25) ucrakuysa iexa hOpMHpPAEHETO
Ha MOCEOHM KOMIIOHCHTH Ha BHU3YellHa Iep-
eMNIHja BO nepuoia oj 4—7 roAuHU ce pa3Bu-
Ba HEEJTHAKBO CO BU3YEITHO-IIPOCTOPHATA KOM-
MOHEHTA M TIOCTOjaHaTa mepreniuja ce (op-
mupa nocnenna. Levashov u Boyeva (26) ja
TECTUpaaT BH3YEJIHAaTa TUCKPUMHHAIIU]jA Kaj
Jelara mTo MUIIYBaaT co JeCHA U OHHE IITO
MUIyBaaaT Co JieBa paka, Ha Bo3pacT of 7-9
TOJIMHM, U YKa)XyBaaT Ha MOA0OpH pe3yiraTu
Kaj JeraTa KoM MUIIYBaaT CO JIeBa paka, ITo
ce o0jacHyBa CO MOBP3aHOCTa Mel'y BOJICUKaTa
paka u JecHata xemucdepa.
HeBporncuxonomknuTe UCTpakyBama Ha Jera
00UYHO ce (hOoKycHpaaT Ha paHaTa yUWIIMIITHA
BO3PAaCT M TH TMOCTaByBaaT MPUHIMIIUTEC Ha
HEpOIICUXOJIONIKAaTa OHTOreHe3a. Bo oBaa
CMHUCIIa, MOMEHTAIHOTO EKCIEPHUMEHTATHO
HCTPAXYBAakE MMa 32 1IeJ JIa TH OJIPEIIU UyB-
CTBHTEJIHUTE TMEpUOJM Mpu Qopmaidja Ha
KOMILJICKCHUTE (POPMH HA BU3yEITHATA THO3H)a
Kaj Jela OJ YYWIHMIIHA BO3PAaCT KOU C€ CO
HOpMaJieH pa3Boj. JlomoHUTEeNHATA 1Sl € O/I-
pelyBamEeTO Ha MOJArpyMa Ha Jela co HopMa-
JICH Pa3BOj KOM IMOCTUTHYBaaT cjaadu pe3yJsita-
TH BO BU3yeJHATA MEPIEMIHja, MTO MOXEe Ja
Ouje mokasaTes 3a WJIHH TEIIKOTHH BO YHTAa-
BETO.

Memooonozuja

HctpaxkyBambeTo TO KOPUCTH TECTOT Ha
Poppelreuter-Ghent 3a cerperanuja Ha npen-
METH KOW ce€ IpeKIolyBaaT. MoMeHTalIHaTa
npo0a ja HCTpaxkyBa MPUPOATa HA TIPOIIECUTE
Ha BU3yelHaTa MH(pOpMalyrja BO KOMILIEKCHA
cpeanHa, Ouaejku BHU3YEITHUTE HATPYITyBama
Oapaat cerperaidja 6asupaHa Ha ciauku. Jlo-
JleKa ce W3BPIIyBa OBOj TECT C€ aKTHBHpAar
JIBETE BU3YEJIHU NaTeKu (BEHTpaJlHa U A0p3a-
Ha) BO JieBaTa xemMuc(epa, Co IpeoBalyBambe
Ha BEHTpaJHaTa raTeka, 3aToa IITO Taa € Io-
Bp3aHa CO JIOKAIN3UPAKkE HA IPEAMETOT U CO
OJIrOBapame Ha MPAIIABETO ,,IITO .

TemkoTunTe NpyU cerperanuja Ha CIUKUTE OJ
OBOj TECT ce OOMYHO IMOBP3aHU CO (YHKIIHO-

objects from five-year-olds. Additionally, there
is a transformation of the eye movements from
fixed on details, into tracking the whole object,
enabling better summary of the process of
visual gnosis.

Terebova (25) points out that the formation of
the separate components of the visual percep-
tion during the age diapason 4-7, progresses
unevenly with the visual-spatial component and
the constant nature of perception forming last.
Levashov and Boyeva (26) test visual
discrimination in right-handed and left-handed
children, aged 7 — 9, and report a better perfor-
mance of the left-handed children, which is
explained with the connection between the
leading hand and the right hemisphere.

The neuropsychological researches on children
usually focus on the early school age and hinder
the derivation of principles of the neuropsyc-
hological ontogenesis. In this sense, the current
experimental research aims to line the tenden-
cies and sensitive periods in the formation of
the complex forms of visual gnosis in typically
developing pre-school aged children. An
additional goal is the specification of a sub-
group of normally developing children, who
express critically low results for visual percep-
tion, which could be a predictor for future
readingdifficulties.

Method

This research uses the Poppelreuter-Ghent Test
for segregation of overlapping objects. This
current probe investigates the nature of the
processing of visual information in the complex
environment, since the visual crowding requires
a figure-ground segregation. While performing
the test the two visual pathways (ventral and
dorsal) in the right hemisphere activate, with a
prevalence of the ventral pathway, because it is
connected to localizing the object and
responding to the question “What?”

The difficulties in the segregation of the
Poppelreuter’s figures are usually connected to
functional deficits in the occipital area of the
right hemisphere, because lack or rejection of
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HajeH MeHWIMT BO OKITUIHUTAIIHATA 00JacT
Ha JiecHaTa xemucdepa, 3aroa IMITO HEIOCTA-
TOKOT WJI OAOUBAETO Ja C€ OATOBOPU O0MY-
HO € MPHUCYTHO Kaj Jela CO OIUTETyBama Ha
¢yakumrTe Ha necHata xemucdepa (27). Ilo-
panu 0apameTo J1a ce UMEHYBa OJIpelieH Mpe/I-
MET, TeMIIOpajJHaTa 00JacT Ha JieBaTa XeMH-
cdepa JOMOIHUTEITHO Ce aKTUBUPA, 3aEJIHO CO
HEJ3UHHUTE TIOBP3yBamka CO OKIMITUTOTEMIIO-
paJHUTE CTPYKTYPH BO JiecHaTa xemucdepa.
Cenekuyjata Ha CTUMYJIHUTE 32 TECTHPAE CE
BO COTJIACHOCT CO paHaTta BO3pacT Ha JieraTa u
ce BKJIyYyBaaT MO3HATH MPEIMETH IMPU IITO
HUBOTO Ha TEIIKOTHja ce 3royieMyBa. BkymHu-
oT Opoj Ha mpeametu ¢ 33 : 5 mapa mpeaMeru
Bo 00ja KoM ce mpekionyBaar (cnuka 1), 2 rpy-
U 071 4 IPEIMETH KOU Ce TPEKIIOMyBaar (CIu-
Ka 2), 5 npeameTH Bo 00ja KOU Ce MPEKJIONyBa-
aT (cnuka 3), 5 HpHO-0eTU CITIUKU KOH Ce TPEK-
norryBaat (ciuka 4). McrpaxyBamero € UHIH-
BUJIYaJHO M OJATOBOPHTE CE CMECTCHHU CIIOpPEN
noceOHM mpoTokonu. Ha nemata um ce nasa
CeKoja TpyIma MpeaMeTy NoceOHo, a Tue Tpeda
Jia T OJI7eTIaT U IMEHYBAaT MPeMETHTE.

e, ‘s ~
£ 7NN ~
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Crmuka 3 / Figure 3.

Kpumepuymu na oyenysarve:
e TOYHO MMCHYBame Ha MPEIMETOT — 5
MIOCHH,
e [Ipeno3HaBake HA TPEIMETOT CO
IBOYMEHE NPU HETOBO HMEHYBAahC
(ro MeHyBa MMETO Ha NPEAMETOT CO
HeroBata (DyHKIMOHAIHA yrmoTpeba —

response is mostly among children with faults
in the right-hemispheric functions (27). For the
demand of naming the segregated object, the
temporal areas of the left hemisphere are
additionally  activated, along with their
connections to the occipito-temporal structures
in the right hemisphere. The participation of the
word changes the perception of the object, since
it consolidates its most prominent features.

The selection of the testing stimuli is agreeable
to the early age of the children and includes
familiar objects with growing level of
difficulty. The total number of objects is 33: 5
pairs colored overlapping objects (Figure 1),
two groups of 4 colored overlapping objects
(Figure 2), 5 colored overlapping objects
(Figure 3) and two groups of 5 black-and-white
overlapping objects (Figure 4). The investi-
gation is individual and the answers are put in a
separate protocol. The children are given each
group of objects separately in a following
sequence and should segregate and name the
objects.

Crmka 4 / Figure 4.

Assessment criteria:
o Correct naming of an object — 5 points;
e Recognition of the object with
hesitation in naming it (exchange the
object name with its functional use —
for instance instead of ‘kettle’ — ‘the
thing we pour tea with’) — 4 points;
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Ha TpUMEp, HAMECTO YajHUK BEIH
MpeaMETOT BO KOj mpaBuMe 4aj) — 4

TIOCHH,
e BepOanHO-EpLENTHBHA 3aMEHa —
UMeHyBa  (YHKIHOHAIHO  OJIM30K

MpeaMeT O]l UCTaTa CeMaHTHYKa TPy-
ma (Ha mpuMmep, 3a ,deKaH BeIH
,»CeKHupa“) — 3 moeHw;

® [EPIENTHBHO OJMCKU TPEIKH — UMe-
HYBa TPEJMET OJ JPYyra CeMaHTHUYKa
rpyna Koja uMa CIMYHU KapaKTepHC-
TUKH (,,koda’*— ,,kopna“) — 2 moeHH,;

® [CPICNTHBHO JaJCYHU TPEUIKH —
MMEHyBa TpeIMeT O Apyra KaTero-
pHja mopajau ciiy4ajHa acolujaluja co
HEKOH O] CIEMEHTUTE Ha MPEAMETOT
&K —  conme) — 1 moew;

e rpemu (He ro rieaa MPeaMeToT) W
He MOJke J1a ro uMeHyBa — 0 moeHwu.

Kapaktepuctukure Ha  (DYHKIIMOHAJIHHUOT

CHCTEM Ha BH3yellHaTa Meplenuuja ce OJ-

PEICHHU O] MHANKATOPH KaKO TOYHOCT, LENI0C-

HOCT, BOJIYMEGH W BpeMe Ha mepiennuja. Bo

OBOj CITy4aj, BOIYMEH U TEPIENIHja Ce MepaT

CO KOpHUCTEHE€ Ha JiBa TapaMeTpu. Opoj Ha

TOYHH OJArOBOPHU M THUIOJIOTHja Ha HETOYHH

oxarosopu. [IpBOTO € TOBP3aHO CO CTATHCTHY-

Kara aHaJlM3a Ha Pe3yJTaTUTe, a BTOPOTO CO

HUBHATAa MHTEPIIPETALIN]a.

365 nena co HOpMasieH pa3Boj 0e3 aujarHos3a

3a BU3YeNHH HapyllyBama M 0e3 KOpUTHUPaH

BH3YC y4ECTBYBAaaT BO UCTpaxKyBameTo. Cure

Jela IMoceTyBaaT TpajuHKa/3a0aBUINTEe U

OyrapckvoT ja3MK UM € MajuuH ja3uk. Tue

(dbopMupaar TpU BO3pPACHU IPynu: 4-TOAUIIHA

(116 pnema), S-romumem (128 nema) u 6-

roqumitan - (121 pgere). Ilokpaj daxTopor

BO3pacT, Jenara Oea TOJCICHH W CIOpeN

roJieMHHaTa Ha CpeJrHaTa BO KOja JKUBEaT —

195 nmena Gea on rmasuuor rpaxn (1.300.000

xurenn), 90 xuseat Bo ronem rpax (80.000

xkutenn) u 80 Bo man rpax (11.000 xurenm).

[IpomnopiujaTa criopex moJot € 173 maiiku u

192 xencku. Pesynratute ce oOpaboreHu

criopel AMCIep3MBHATA aHaIW3a Ha TpU-(ak-

TOp, KOja Oemie u3BeeHa 3a CeKOj THII aKTHB-

HOCT.

e Verbal-perceptive exchanges — naming
of a functionally close object from the
same semantic category (for example
‘hammer’ is replaced with ‘axe’) — 3
points;

o Perceptively close mistakes — naming
of an object from another semantic
category, which has common features
(‘bucket’ — ‘bin’) — 2 points;

e Perceptively distant mistakes — naming
of objects from another category due to
incidental association with some of the
object’s elements (‘hedgehog’ — ‘sun’)
—1 point;

e Misses (fails to see the object) or
cannot name it — 0 points.

The features of the functional system of visual
perception are determined by indicators such as
accuracy, completeness, volume and time for
perception. In this case, volume and accuracy of
perception are measured by using two
parameters: number of correct answers and
typology of the incorrect answers. The first one
is related mostly to the statistical analysis of the
results, and the second — towards their
interpretation.

365 typically developing children without
diagnosis of visual disorders and without
corrected visus took part in the research. All
children attend state nursery schools and have
Bulgarian as a mother tongue. They form three
age groups: 4-year-olds (116 children), 5-year-
olds (128 children) and 6- year-olds (121
children). Besides the age factor, the children
were separated according to the size of
settlement they live in — 195 children from the
capital (1 300000 inhabitance), 90 living in a
big city (80 000 inhabitance)and 80 — in a small
town (11 000 inhabitance). The proportion
according to gender is 173 male and 192
female. The results are operated with a tri-factor
dispersion analysis, which has been performed
separately for each type of tasks.
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Pezynimamu

Ceepecayuja Ha 06a npedmema Kou ce
npexionysaam

Bpennocra Ha ®D-kputepuyMoT Of aucIep-
3MBHATa aHAJM3a MOKa)XyBa JIeKa caMo (paKkTo-
pPOT Ha BO3pAacT MMa CTATHCTHYKH 3HA4YajHO
Biujanue (F=8,41; p<0.000) Ha 3aBucHaTa Ba-
pujabma ox cerperanmjata 0a3upaHa Ha CIH-
ku. [TocToM U 3HAYAjHO BIMjaHUE BO HHTEPAK-
jata Ha nmaposu Bospact*Cpenuna (F=4.58;
p<0.001). Ipodunor Ha ¢akTOpoT BO3pacT
MOKa)KyBa 3roJIEMyBame Ha pPE3yITaToT BO
MOTTECTOBHUTE, OCOOCHO 3a [emara Ha S5-To-
JIWIITHA BO3PACT.

Taéena 1. 3uauerve Ha paznuxume Ha
npoceunume pe3yimamu 00
ceepezayujama Ha 08a npedmMemu Kou ce
npexionysaam

Results

Segregation of two overlapping objects

The values of the F-criteria from the dispersion
analysis show that only the independent age
factor (F=8.41; p<0.000) has a statistically
significant influence on the dependent variable
for figure-ground segregation. There is a
significant impact of the paired interaction
Age*Settlement (F=4.58; p<0.001). The profile
of the age factor shows a graduate growth in the
score for the sub-test, most prominent for the 5-
year-olds.

Table 1. Significance of the average
scores’ differences from segregation of
two overlapping objects

| Bospacr / Age I {1} - 42.209 | {2} - 44.409 I {3}-44.877 |
| 4rommm/4years || | 0.000015 I 0.000011 |
| Srommm/5years || 0.000015 | I 0.338075 |
| 6rommu/6years || 0.000011 | 0.338075 I |

Tector Ha Duncan mokaxyBa CTaTUCTHYKU
3HA4YajHU Pa3jIMKH Mery JBa NPOCEKa, OCBEH
Kaj mpoceuuTe 3a Jenara ox 5 u 6 TOJUHH.
CpenHure BpeAHOCTH 32 OBHE BO3pAacTH ce
penatBHO OnwcKy (tabena 1).

Ceepecayuja na yemupu npedmemu wmo ce
npeKionysaam

Tecrot Oapa 1HocTojaHa cerperaiyja Ha JiBa rnapa
KOU CE€ COCTOjaT Off YeTUpH O0OEHU TpenMeTH
KOM ce TPeKJIONyBaaT, IITo JIOBEyBa JIO BU3Yell-
HO HATpYIyBame W 3HaYajHa KOMIUIHKAIMja BO
BU3YEIHOTO BHUMaHHe. Pesynratute o aHamm-
3aTa MOKa)KyBaaT KOJIKY € HOorojieMa TelIKOTHja-
Ta Ha BU3YEIHUOT CTUMYJ, TOJKY € TOroJieM
OpojoT Ha He3aBUCHUTE (JaKTOPU CO CTATUCTHIKO
3HAYAJHO BJIMjaHHE HA NPOCEYHHUTE DPE3YJTaTH.
CTaTHCTHYKY 3HAYajHO BIIMjaHWE HA 3aBHUCHATA
Bapujabma mma (akropor Bospact (F=31.271;
p<0.000), dakrTopor cpemuna (F=19.04;
p<0.000) u dakropor mon (F=8.22; p<0.004).

[Ipodmnor Ha (GakTOpOT BO3pACT MOKAKYyBa
MOCTENIEHO 3rOJEMYyBamkbe Ha MPOCEYHHUOT
pe3yarat of 4-TOAWIIHULHUTE A0 6-TOAWIIHU-

Duncan’s test establishes statistically significant
differences between each two means, except
from the means of the children aged 5 and 6.
The intermediate values for these ages are
relatively close (table 1).

Segregation of four overlapping objects

The test requires a continuous segregation of
two pairs consisting of four coloured
overlapping objects each, which leads to visual
crowding and significant complication of the
visual attention. The results from the disperse
analysis review that the higher the visual
stimuli’s difficulty, the higher the number of
independent factors with statistically significant
impact on the average scores. Statistically
significant impact on the dependent variable
have the factors age (F=31.271; p<0.000),
settlement (F=19.04; p<0.000) and gender
(F=8.22; p<0.004).

The profile of the age factor shows a gradual
increase of the average score with a direction
from 4- to 6-year-olds. The increase of the
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nuTe. 3rojeMyBameTO Ha CpeHaTa BPEIHOCT
Ha cerperanyjata Ha TPEeIMETHTE IITO ce
MPEKIIONYBaaT IOBTOPHO € HAjOUYHIJICTHO 32
S-ropnmmunure. Cemak, Tector Ha Duncan
OTKpHBa CTaTUCTHYKH 3HAYajHA pa3inKa Mery
JBETE BO3pacHH rpynw (Tabena 2).

Tabena 2. 3uauajnocm Ha pazniuxkume 6o
npoceuHume pe3yimamu 00
ceepezayujama Ha Yemupu npeovemu
WMo ce npexionysaam

intermediate values of the segregation of four
overlapping objects is again most obvious for
the five-year-olds. However, the Duncan’s test
reveals statistically significant differences
between each two age groups (table 2).

Table 2. Significance of the average
scores’ differences from segregation of
four overlapping objects

| Bospacr/Age || {1} - 26.600 I {2} - 31.764 I {3} - 34.844 |
| 4 romumn /4 years || I 0.000009 I 0.000011 |
| 5 romunm /5 years || 0.000009 I | 0.000500 |
[ 6 romunn /6 years || 0.000011 I 0.000500 I |

Cecpecayuja na nem npedmemu wimo ce
npexionysaam

Pesynratute o aucnep3upaHa aHajdM3a Ha
CYNTECT 3a Cerperainuja Ha et MpeJMEeTH IITO
Ce TPEKIOMyBaaT IMOKAXyBaaT CTaTUCTUYKU
3HA4YajHO BJIMjaHWE IO 3aBHCHATa Bapwjadia
3a ¢axrtopute Bo3pact (F=20.34; p<0.000) u
cpenuna (F=4.27; p<0.0126), kako 1 Ha HHB-
Hara uatepakija (F=2.686; p<0.031). Ilpo-
GUI0T Ha (AKTOPOT BO3PACT MOKAXKYBA MMO3H-
THUBHA IMHAMHKA Ha HEBEPOATHUTE THOCTHYKH
ornepanuy. 3rojeMyBambeTO Ha MPOCEYHHTE
pe3yJITaTd MOBTOPHO € HAjBHCOKO 32 BO3PACT
on 5 ronuHu. Pasnukarta Mery cexoja oJ1 iBeTe
MPOCEYHH BPEJHOCTH € CTAaTHCTHYKH 3HAYajHa
(Tabena 3).

Tabena 3. 3uauajuocm na paznuxume 80
npoceyHume pe3yamamu 00
ceepezayujama Ha nem npeomemu wmo
ce npexionysaam

Segregation of five overlapping objects

The results from the disperse analysis of the
sub-test for segregation of five overlapping
objects, show a statistically significant
influence upon the dependent variable of the
age (F=20.34; p<0.000) and settlement
(F=4.27; p<0.0126) factors, as well as on
their interaction (F=2.686; p<0.031). The
profile of the age factor shows a positive
dynamics of the nonverbal gnosis operations.
The increase of the average scores again is
highest for the age of five. The difference
between each two means is statistically
significant (table 3).

Table 3. Significance of the average
scores’ differences from segregation of
five overlapping objects

| Bospacr/Age || {1} - 47.183 I {2} - 54.441 I {3} - 57.090 |
|4 romumn / 4 years|| I 0.000009 I 0.000011 |
|5 romumn / 5 years|| 0.000009 I I 0.038430 |
|6 romumn / 6 years|| 0.000011 I 0.038430 I |

Kounconuoupanu pezynmamu 00 mecmom 3a
cespecayuja  Ha  nmpeOmemu WMo  ce
NPeKIony8aam

Bo Tabena 4 ce npukakaHu 30MPHHUTE Pe3yJiTa-
TH U OCHOBHUTE €()EKTH Ha HE3aBHCHHTE (hak-
TOpU Bp3 (HYHKIIMOHHUPAKETO HA ONEPAIUUTE

Consolidated results from the test for
overlapping objects segregation

Table 4 represents the summarized results
and the basic effects of the independent
factors on the functioning of the operations of
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3a BU3YENTHO CIIO3HABAEC NMPH BHU3YETHA Ipe-
HATPYTIAHOCT Kaj BO3PACHHUOT Tiepro ox 4 1o 6
roguau. O BpegHOCTHTE HA F-KpUTepnyMoT n
BepojaTHOcTa 3a jnosepOa (P) jacHo e naeka
TpuTe HezaBHCHH (akTopu Bospact (F=35.20;
p<0.0001), cpemmna (F=8.66; p<0.000) u mox
(F=5.54; p<0.0191) mokaxxyBaaT CTATHCTHYKH
3HAuYajHO BJIMjaHHE HA 3aBUCHATA BapHjadia.

Tabena 4. 36upnu pezyimamu 00
Poppelreuter mecmom xaxo 3asucna
sapujabna

visual gnosis in visual crowding in the age
period 4 — 6. From the values of the F-criteria
and the confidence probability (P) it is clear
that the three independent factors age
(F=35.20; p<0.0001), settlement (F=8.66;
p<0.000) and gender (F=5.54; p<0.0191)
have statistically significant influence on the
dependent variable.

Table 4. Summarized score of the
Poppelreuter test as a dependent variable

CremneH Ha
SS cio6ona / Degr. MS F p

of - Freedom
[Mpecex / Intercept || 5043232 || 1 || 5043232 || 1 724.86 || 0.000000 |
[Bospacr / Age [ 18963 || 2 | 9482 || 3520 || 0.0000001 |
|Cpenmna / Settlement [ 4664 || 2 | 2332 || 866 | 0.000214 |
Mot / Gender | 1403 || 1 | 1493 || 554 | 0.019118 |
[Bospacr*Cpexuna / Age*Settlement || 2572 || 4 | 643 || 239 | 0.050837 |
[Bospact*Ilox / Age*Gender | 81 | 2 | 4 || o015 ][ 08602 1|
|Cpenmna*Tlon / Settlement*Gender || 877 || 2 | 438 || 163 | 0197979 |
moopacr CpenmaHloa/ 2690 4 673 250 0.042586
[Cpeuxa / Error | 93189 || 346 | 269 | I |

[Mpodumor Ha (akTOpoT BO3PACT MOKAKYBA
3rojieMyBame Ha IMPOCEYHHOT pe3yJTar Ha
Poppelreuter TecToT mupexTHO 0J 4-TOIHUIITHA
KOH O-TOJIMINHA BO3pacT, KaJe IITO Mpoce-
YHHOT pe3yiTar e HajBucok. Duncan recror ja
JOKa)XyBa CTaTUCTUYKHM 3Ha4YajHaTa pa3jiuKa
Mery ceKoja OJ] JIBETe MPOCEYHU BPEIHOCTH
MOBP3aHM CO Bo3pacTa (Tabena 5).

Tabena 5. 3uauajuocma Ha paziuxkume
60 NPOCEUHUmMe pe3yImamu Kaj oeyama
00 cexoja 803pacHa epyna

The profile of the age factor shows increase
in the average score of the Poppelreuter test
directed from the age of 4 towards the age of
6, where the average score is highest.
Duncan’s test proves statistically significant
the difference between each two age-related
means (table 5).

Table 5. Significance of the average
scores’ differences of the children from
each age group

| Bospacr/Age || {1} - 115.64 I {2} - 130.17 I {3} - 136.80 |
| 4rommm/4years || I 0.000009 I 0.000011 |
| 5romumm/years || 0.000009 I I 0.001650 |
| 6romumm/6years || 0.000011 I 0.001650 I |

Bnujanuero Ha memorpadckuor (akrop Bp3
Pa3BOjOT HA THOCTHYKUTE QYHKLIUH € jaCHO O
MOBUCOKHTE 30UPHHU Pe3yiTaTH Kaj Jemara of
ronem rpaj. Pesynrarute Ha nemara of rias-
HHUOT Tpaj U O Maj rpajJl ce IOHUCKH U aHa-

The influence of the demographic factor on
the development of the gnosis functions
becomes obvious from the higher summa-
rized score of the children from the big city.
The scores of the children from the capital
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sorau. CTaTUCTUYKA 3HAYajHOCT BCYIIHOCT ©
caMmo pasjiuKa Mely MpOCEKOT Ha Jierara Of
ToJIeM TPaJi ¥ MPOCEKOT Ha JIPYTUTE JIBE IPYyNU
nera (tabena 6).

30upHHUTE PE3yNTAaTH 3a BIMjaHUETO Ha (hak-
TOPOT TIOJ BP3 pe3yATaTUTe 3a cerperamyjara
Ha MPEJMETUTE IITO Ce MPEKIOMyBaaT € BO
MPUJIOT Ha Te3aTa 3a MoJ00pH MOCTHTHYBamba
Ha JIeBOjUMmbaTa BO CIopeada co MOMUYMHbATa
(F=1,346, p = 0.019).

Taéena 6. 3nauajrocma na pasnuxume
60 NPOCEUHUMe Pe3VIMamu Kaj mpume
8U0A CPeOUHU

and the small town are lower and analogical.
Statistically significant appears to be only the
difference between the mean of the children
from the big city and the means of the other
two groups of children (table 6).

The summarized results for the influence of
the gender factor on the results for overlap-
ping objects segregation support the thesis for
better achievements of the female compared
to males (F = 1.346, p = 0.019).

Table 6. Significance of the average
scores’ differences of the children from
the three types of settlements

| Cpenmna / Settlement || {1} - 125.87 I {2} - 133.63 I {3} - 125.92 |
| Tnasen rpan / capital || I 0.000926 I 0.981106 |
| Tonemrpan/bigcity || 0.000926 I I 0.000700 |
| Man rpan / small town || 0.981106 I 0.000700 I |

Tabena 7. [Jlucmpubyyuja na sudosume
o0zosopu na Poppelreuter mecmom
Mmery deyama 00 cume 803pAcHU 2pynu

Table 7. Distribution of the types of
answers to the Poppelreuter test
between the children from all ages

Bospact / Touno HepuentuBuo | IlepuenTUBHO IceBno- Henpeno- 36up ox
Age npeno3HaeH / 3aTBOpeH / oaajeyen / THOCTHYKH 3HaeH / HETOYHH
Correctly Perceptively Perceptively / Pseudo- Unrecognized | oxrosopu /
recognized close distant gnositic Sum of the
incorrect
answers
4 ronuuu / 62% 11% 10% 1% 16% 38%
4 years
5 rogunu / 71% 12% 9% 1% 8% 29%
5 years
6 romuuu / 76% 10% 7% 0,5% 6% 24%
6 years

Bo Tabena 7 e mpercraBeHa MpOIIEHTHATA JHC-
TpuOyIMja HA TOYHH OJTOBOPHU M BHOBHTE
MOTPELIHU OJTrOBOPU OJ JeliaTa Off ceKoja
Bo3pacHa rpyna. OBa 0BO3MOKyBa KBaHTHTA-
THBHA aHAJIM3a Ha PE3YJITATUTE U € BO MPHUIIOT
Ha TIOJATOIIMTE 3a IMO3WTHBHA NWHAMHKA Ha
HeBepOaTHOTO BU3YENHO CIIO3HABAKE 3a JIe-
nara ox 4 1o 6-roguIIHa BO3pacrT.

Huckycuja

[IpukaxanuTe MOmaTOLHM CyrepupaaT IMOI0-
Opo cHaorame Ha CYNTECTOT 3a cerperauuja
Ha JIBa MpeaMeTa MTo ce mpekiomyBaaT. Ca-
MO JleriaTa Ha 4-TOAMIITHA BO3PAcT MOKaXyBa-

Table 7 represents the percentage distribution
of the correct answers and of the types of
wrong answers of the children from each age
group. This allows a quantitative analysis of
the results and supports the data for positive
dynamics of the nonverbal visual gnosis for
the age period 4 — 6.

Discussion

The represented data suggest better mana-
gement with the sub-test for segregation of
two overlapping objects. Only the children
aged four demonstrate low results on this
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aT HUCKH pe3yiTaTH Ha 0BOj cyntecT. OOU4HO
THE MOXaT Jia W3[B0jaT MpPEAMET, HO Tperar
IpY HUBHATa TOYHA HIEHTHU(UKAIMja U Bep-
Oanm3zaryja.

CymnrecToT 3a cerperanyja Ha YeTHPH MPEaAMe-
TH IITO C€ MPEKJIOIyBaaT BOJM /IO BH3YeTHA
MpeHaTPyNaHoCT, HITO TO MOIMpedyBa BU3ye-
HOTO BHMMaHUE Ha jernara. Toa ru objacHyBa
TEMIKOTHUTE MIPH CEeTperanyja Ha MpeaMeTuTe
W 3HauYajHUTE pa3IMKH Mery pe3ylTaThTe Ha
CeKoja oJ] ABeTe Bo3pacHH Ipymnu. PesynraTu-
TE IMOKAXXyBaaT MO3UTUBHA JHHAMUKA BO (op-
MHPamETO Ha MPOLECUTEe HA BU3YEIHO CII03-
HaBambe, KOUIITO Ce MOJJAPKAaHH OJ] MPOIHOp-
IUOHAIHOTO 3TOJIEMYBah¢ HA MPEAMETHTE 32
cerperaiyja co Bo3pacra. 3HauajHOTO MOKavy-
BamE Ha MPOCEYHUTE PEe3yATaTH Kaj S-ToAMII-
HUITUTE ja TIOTBPAYBaaT yliorata Ha OBOj BO3-
paceH mepuo] 3a KBAaHTUTATHBHU M KBaJIUTa-
THBHU NPOMEHH BO HEBPOICHXOJIOMIKATA Op-
raHu3anyja Ha BU3YEIHUOT TPAKT U 32 OIIITO-
TO HEBPOIICHXOJOMKO (YHKIHOHUpame. Bo
MPUIOT HA OBa C€ M MOJATOLHMTE 3a 3HAYajHU
MPOMEHU BO TEKOT Ha BO3PACHHUOT MEPUO]] BO
OpraHu3anyjaTa Ha HEPBHHTE CKJIOTIOBH BO
KayJaJHUTe 00JIACTH Ha KOPTEKCOT, BOCIOC-
TaByBajKH OCHOBH 3a IU(EPEHIINjTHO TIPOIIe-
CyHpame Ha BU3yeITHUTE CTUMYIaHcH (24).
BnmjanneTo Ha CpEeMHCKUOT (akToOp Ha coc-
Toj0aTa Ha BH3YEIIHOTO CIO3HABAaHE IPU CEr-
peranujata Ha MPeJMETH € MCTO Taka MHOTY
uHTepecHo. Ha cynrector, HajBUCOKH pe3yil-
TaTH MMaa Jenara oj ToJieM Ipal, a Jerara o
TJIABHUOT T'Paj MMaa HajHU30K mpocek. Mery
JieriaTa oJ JIBETe CPEJIMHU MOCTOjaT OIpaB/a-
HU paziuku. OBUE MMOJATOIM ja MOTBPAyBaat
Te3aTa 3a BIUjaHUETO Ha COIMjATHUTE (aKkTo-
pH (ceMejHaTa cpeMHa W METOIUTE IITO Ce
MpPUMEHYBaaT) Bp3 HEBPOIICUXOJOLIKHOT Pa3-
BOj M (YHKLMOHUPAE BO IETCKAaTa BO3PacT, a
yKaKyBaaT U Ha noTpebaTa of JOMOJIHUTEIHN
KOMITapaTUBHU JIeMOTpadCcKu UCTPaXKyBamba.
BnujanneTo Ha (akTOPOT TOJ € OYUTIIETHO
O]l PENaTUBHO TOBHUCOKHOT TPOCEYEH pe3yli-
TaT BO KOPUCT Ha KEHCKUOT To. Pedynrarure
ce BO IPWIOT Ha Te3ara 3a moaodap HEBPOII-
CHXOJIOIIKH pa3Boj M Moa00po (yHKIMOHUpA-
e Ha MPOIECUTE 3a BU3yeNTHH HH(opManuu
BO JecHaTa xeMucdepa Kaj )KESHCKUTE AeTa.
Kora cranysa 300p 3a cerperanujara Ha mnpe-
METH IITO C€ MPEKJIOIyBaaT, oxo0pu pe3yi-

sub-test. Usually they could segregate the
objects, but make mistakes in their correct
identification and verbalization.

The sub-test for segregation of four overlap-
ing objects leads to visual crowding, which
obscures the visual attention of the children.
This explains the difficulties in object
segregation and the significant differences
between the results of each two age groups.
The results reveal a positive dynamics in the
formation of the visual gnosis processes,
which is supported by the proportional
increase of the segregated objects with age.
The significant growth of the average scores
of the 5-year-olds, confirms the role of this
age period for the quantitative and qualitative
changes in the neurophysiological organi-
zation of the visual tracts and for the general
neuropsychological functioning. This s
supported by the data for significant changes
during this age period in the organization of
nerve ensembles in the caudal cortex areas,
establishing grounds for differential process-
ing of the visual stimuli (24).

The influence of the settlement factor on the
state of the visual gnosis, when segregating
four objects, is also interesting. On this sub-
test, the highest score were the children from
the big city, whereas the children from the
capital have the lowest mean. Between the
children from each two settlements, there are
legitimate differences. This data confirms the
thesis for the influence of the social factors
(family  environment and  upbringing
methods) on the neuropsychological develop-
ment and functioning in childhood age, which
sets the need for additional comparative
demographic researches.

The influence of the gender factor is evident
from the relatively higher average scores of
the females. The results support the thesis for
the overtaking neuropsychological develop-
ment and better functioning of the holistic
right-hemispheric processing of the visual
information in female children.

When it comes to segregation of five
overlapping objects, the highest results are

JE®EKTOJIOILKA TEOPHJA U IIPAKTHKA 2015; 16(3-4): 52-70
DOI: 10.1515/JSER-2015-0011

65



[l DE GRUYTER
— BEEE
G

MEDICAL TREATMENT

TaTH MOKa)XyBaaT NerromumHunmre. Onpas-
JAHOCTa Ha pa3MKUTEe Mery mpocenure 300-
pyBa 3a HHBHOTO MPOMOPLHOHAIHO 3rojieMy-
Bame co Bo3pacta. Ha HMB Moke ma ce riexa
Kako Ha o0emexyBad 3a 3abp3aH pa3BOj Ha
BEHTPAJTHUOT BHU3YEJEH CHCTEM BO BO3pAacHU-
ot niepuoj on 4 1o 6 ronunu. OBoj mepuoy ce
MOKa)ka KaKO CEH3UTHBEH 32 KOMIUICKCHUTE
(dopMH 3a BH3YEIHO CIO3HABame, MOBP3aHO
CO TIPOLECHUTE 3a Cerperamnyja 3acHOBaHA Ha
CIIVIKM TIPH BU3yeNHa IpeHaTpynanoct. [lomo-
OpyBameTo Ha CIIOCOOHOCTHTE 3a COOIBETHO
NpEeNo3HaBamke Ha MPEAMETHTE NIPU BH3YETHA
MPEHATPYMaHOCT € TIOBP3aHO CO AKTUBHOTO
(dopMHpame Ha XOPU3OHTAIHU BPCKH Mery
OKIIMITUTO-TEMIIOPATHUOT ¥ (PPOHTAIHUOT
KOPTEKC, MPH IITO TOCIEAHUOT TH H3pa3yBa
KOHTPOJHUTE (DYHKIIHH.

36upot Ha pesyarature ox Poppelreuter tec-
TOT TIOKa)KyBa 3roJIeMyBame Ha CIOCOOHOCTA
3a CHHTE3a Ha EJEMEHTHTE O] MpPEIAMETHTE
IITO CE€ MPEKJIOMyBaaT Ha Bo3pacT ox 4 10 6
TOJUHY, HAJCBUJICHTHO Kaj TETTOUIIHUIIM.
[MocToemeTo Ha 3HAYAJHU PA3IIUKU METy CEKO-
ja BO3pacHa Tpyma € JOoKa3 3a MO3MTHBHATA
JIMHAMUKA BO (DYHKIIMOHUPAHETO Ha CTPYKTY-
pHTE OJ IMOCTEMITOpPATHATa U OKIMIHTATHATA
o0yacT BO JecHara xeMmucdepa, Kako H 3a
nonoOpyBame Ha meppopMaHCUTE Ha BEH-
TPaJHUOT BH3yelieH cucteM. [logaronmre ce
BO MPHJIOT HA MPETXOAHO IUTHPAHUTE H3jaBU
3a yrnorara Ha MOTOPHOTO (YHKIMOHHpame
BO TECTHUPAHETO HAa BHU3YCIHHTE IPEIMETH.
[ToBucoKHTE pe3ynTaTd Kaj MeTTOAUIIHUINTE
MpU cerperaiyja 3aCHOBaHa Ha CIMKH HajBe-
pojaTHO ce Jo/pKat Ha (hUKcalyjaTa Ha morJe-
JOT HAa Haj3HAYajHUTE KApaKTEePUCTUKU Ha
npeaMeToT. MICTo Taka, yBEpIMBUTE pa3IMKH
BO PE3yNTaTHTE Kaj 5 ¥ 6-roAWIIHHIUTE 300-
pyBaaT 3a HOAOOpYyBame Ha CIEIEHETO CO
JBIKEH-E Ha OYUTE KaKO 00eJIexyBay 3a KOH-
COJIMJIAINja Ha TIPOIIECUTE 32 BU3YEIHO CII03-
HaBamwe. OBa ja o0jacHyBa MajaTa J103a Ipelil-
KM HaIlpaBEeHW O/ JieraTa Ha Bo3pact oj 6 ro-
JIMHU TIPU cerperaiyja 3acHOBaHa Ha CJIMKHL.
[IpercraBeHuTe MOJATOLM CE€ MOJIPIKAHU O]
ucTpaxyBamero Ha Farber u Petrenko (28),
KOCIITO ja JIOKaXyBa aKTHBAaIMjaTa, Kopela-
IIMjaTa co BO3PACTa, HA CTPYKTypHUTE HA BEHT-
paTHHOT BHU3YEJECH CHCTEM OJTrOBOPEH 3a MO-
TaTHO-CTIENU(UYHUTE KapaKTePUCTHKH Ha

performed by the five-year-olds. The legiti-
macy of the differences between the means
speak for their proportional increase with age.
This could be viewed as a marker for
accelerated development of the ventral visual
system in the age period 4 - 6. This period
appears sensitive for the complex forms of
visual gnosis, connected with processes for
figure-ground segregation in visual crowding.
The skills improvement for accurate
recognition of objects in visual crowded is
connected with active formation of horizontal
connections between the occipito-temporal
and frontal cortex areas, where the last one
express a controlling function.

The summary of the results on the Poppelreu-
ter test show an increase of the ability for
synthesis of elements from the overlapping
objects in the age period 4 - 6, mostly evident
for the five-year-olds. The existence of
significant differences between each age
period is a proof for positive dynamics in the
functioning of the structures from the
postemporal and occipital areas of the right
hemisphere, as well as for improvement of
the performance of the wventral visual
system.The data are supporting the previo-
usly quoted statements for the role of the
visual motor functions in testing visual
objects. The higher results of the five-year-
olds in figure-ground segregation are most
probably due to the fixations of the sight
towards the most significant features of the
object. All the same, the confidence differen-
ces in the results of the 5- and 6-year-olds
speak for improvement of the tracking eye
movements as a marker for the consoledation
of the processes for visual gnosis. This
explains the small amount of mistakes done
by children aged six in figure-ground segre-
gation. The represented data are supported by
research made by Farber and Petrenko (28),
which proves activation, correlating with age,
of the structures from the ventral visual
system responsible for the modal-specific
features of the objects. Consequently, this
leads to improvement of the processes for
recognition of the stimuli and their cognitive
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npeameture. [locnenoBarenno, oBa BOAW KOH
noo0pyBamke Ha MPOLIECUTE 3a MPero3HaBa-
B¢ Ha CTUMYJIAHCUTE ¥ HMBHATa KOTHUTHBHA
KOHTpOJIA.

30upHHUTE pe3yNTaTH 3a BIMjaHHETO Ha JIEMO-
rpadcKuOT GaKTOp BP3 Pa3BojoT Ha THOCTHY-
KnTe GYHKIUH Ce TIOBP3aHU CO MoJo0paTa u3-
Bea0a Ha Jenara oJl rojeM rpaj, 10J1eKa BIIH-
jaHueTo Ha (HaKTOPOT MOJ € BO MPUJIOT HA II0-
Op3 HEBPOIICHXOJIOMIKH Pa3B0j Kaj >KEHCKHOT
071

Ilopatonure ox KBaHTUTAaTHBHATA aHAIM3a TU
MOTBPIyBaaT 3aKIy4YOLHTE 33 MMO3UTHUBHA AU-
HaMHKa BO Pa3BOjOT HAa BU3YEJTHOTO CIIO3HA-
Bame MPH BHU3YellHA MPEHATPYMaHOCT 3a Ipe-
OYYWJIMITHUOT mepuoA. Hajromemu pasmuku
IpU TOYHA Cerperamyja Ha CIMKH IITO ce
MIPEKJIONyBaaT TIOBTOPHO IMOCTOjaT Kaj Jerara
on 4 u 5 roquan. OBa 3HaYM MOJOOPYBamkE HA
BpCKaTa Mery TepIeriijaTa ¥ BHUMaHHETO BO
TEKOT He TIepUOAOT O merTara roauHa. [Iper-
CTaBEHUTE MOJATOIM KOMHIUANPAAT CO HEKOU
MOP(OJIOUIKH HCTPAKYBaba 338 MPOMEHUTE BO
CHCTEMOT Ha BU3yeJHATa Mepleniyja 1Mo mnetT-
TOAMIIHATA BO3PACT, HOBP3aHO CO 3HAYAjHUTE
MIPOMEHU BO CTPYKTypHaTa OpraHM3aluja Ha
HEBPOHCKHOT CKJION BO KayJaJIHUTE O0JIaCTH
Ha M030koT (29). Hcto Taka, Mery cekoja rpy-
a Jiera Hema JIOBEPIIMBH PasJIvKH 32 CITydau-
T€ Ha TOYHA Cerperanyja Ha MPeJMETUTE IITO
ce mpekonyBaat. TakBu ciydan 3a 4-TOIUIII-
HU JieTla ce eBUICHTHH Kaj 16% o onroBopu-
TE, a Kaj Aenara ox 5 u 6 TOOWHU ce JBOJHO
nomai - 8% u 6% coonsetHo. Mako co Bo3-
pacra cramkata Ha TOYHA cerperamnuja Ha
MPEeMETH IITO Ce MPEKIIOMyBaaT ce 3roJieMy-
Ba, JIel[aTa OIICTOjyBaaT Ha MpaBewe Meplier-
THUBHO OJIMCKH U TIEPIICTITUBHO JIAJICYHH T'pelll-
ku (Tabena 7).

Cnopexn Akhutina u Puilaeva (30), He mocron
€IMHCTBEHA KOPECIIOHCHIIM]a Mel'y BUJOBUTE
IPENIKH ¥ HUBHUTE MOTTUKHYBAYKH MEXaHH3-
mu. [IpudarimuBo e Jieka neprenTuBHO OJUC-
KHTE TPEIIKU ce JIOIKaT Ha ciabocra BO Tpo-
rpaMHpameTo U KOHTPOJIaTa, Kako U BO Jie(u-
LUTOT BO BU3YEJIHOTO npouecupame. On apy-
ra CTpaHa, NEpUENTUBHO NAJICYHHTE U Bep-
OanHMTE Tpelku ce 00jacHyBaaT co NeUIHUT
BO JieBata xemuchepa. Kako pesynrar ox ex-
HO MHOI'Y TOJEMO HCTPaXyBame€, aBTOPHUTE
[IpaBaT KOMIIapaTHBHA aHAJIKM3a Ha Pe3yJITaTH-

control.

The summarized results for the influence of
the demographic factor on the development
of the gnosis functions are connected with
better performance of the children from the
big city, whereas the influence of the gender
factor proves the faster neuropsychological
development in females.

The data from the quantitative analysis
confirm the conclusion for the positive
dynamics in the development of the visual
gnosis in visual crowding for the preschool
age period. The biggest differences in correct
segregation of overlapping figures are again
among the children ages 4 and 5. This means
improvement of the connection between the
perceptions and attention during the period of
the fifth year. The represented data coincide
with some morphological investigations for
changes in the system of the visual perception
after the age of five, connected with
significant changes in the structural organiza-
tion of the neuronal ensembles in the caudal
brain areas (29). All the same, between each
group of children confidence differences for
the cases of correct segregation of overlaping
objects are not present. This is completed by
the percentage distribution of the non-
segregated overlapping objects. Such cases
for the children aged 4 are evident in 16% of
the answers, whereas for the children aged 5
and 6 they are twice less — 8% and 6% respe-
ctively. Although with the age the rate of
correctly segregated overlapping objects
increases, the children persist on making
perceptively close and perceptively distant
mistakes (table 7).

According to Akhutina and Puilaeva (30), a
single correspondence between the type of
mistakes and their triggering mechanism does
not exist. It is accepted that the perceptively
close mistakes are due to weaknesses in the
programming and control, as well as to
deficits in the visual processing. On the other
hand, the perceptively distant and verbal
mistakes are explained with left hemisphere
deficits. As a result from a huge investi-
gation, the authors make comparative analy-
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TE OJ] pa3lINuHH UCTPAXKYBaka Ha BU3YEITHOTO
CIO3HaBame, KOjallTO MOKaKyBa JeKa TeCTOT
Poppelreuter TecToT e HajTeXOK 3a aemara co
HEpa3BUCHW aHAJUTHYKH (JIeBa Xemuchepa)
MPUHIMIN 32 HWH)OPMAIMCKOTO Mpollecupa-
we. Tue 3akimydyBaar jJeka Kaj jenara co -
HAKBO HHMBO Ha Pa3B0j, HEKOM WHIMBUIYaTHH
pa3NUKH Ce EBUJICHTHH, KaKo pe3yiraTr Ha
HEPaMHOMEPHOTO (opMHUpame Ha KOMIIOHEH-
TUTE OJ1 BU3YEIHOTO M BepOATHOTO (QYHKIIHO-
HUpAambe.

JIONOJIHUTENTHO ~ MOTEHIMPAHUTE  BO3PACHU
HOpPMH 3a 3aBplryBambe Ha Poppelreuter tec-
TOT TMOKaXyBaaT MHTEepecHH TeHaeHuuu. Ce
YUHHM JIeKa 3a 6-TOUIIHUIIUTE, KOMIITO Tpeda
Jla TPrHAT B YUYWIHUIITE, MOXE JIa C€ JCUHHM-
paat Tpu cyOrpymu: Bojeuka rpymna - 26% of
WCIMTYBaHUTE Jeua, cpenHa rpyma - 49% u
rpymnaTta mro 3aoctanysa - 25%. Osa 3Haun
neKka Y4 o WAHWTE YYCHUIM IIOKa)KyBaat
3HAUYMTENHA CIab0oCcT BO CIIOCOOHOCTHTE 32
BU3yeNTHA JTUCKpUMHHAIMja BO CIy4YaWTe Ha
BU3yellHa TMpeHaTpymnaHocT. HesamoBomuren-
HUOT pa3Boj Ha KOMIUICKCHUTE (OPMU 3a BH-
3yeliHa TepIieriyja MoXe Ja ce pasrieayBa
KaKo TMpeI3HaK 32 TOAOIHEKHUTE TEIIKOTHU
MPU YHUTAE U ja MOKAKYBA JHjarHOCTHYKATA
U TPOrHOCTHUYKATa BaJIUJAHOCT Ha HUCIIMTYBa-
weTo Ha Poppelreuter mpo6a 3a npeaydnHII-
HUTE Jena.

3axnyuox

AHanm3ata Ha TPETCTABECHUTE MOJATOIU I0-
KakyBa JIeKa 3a BO3pacHHUOT nepuof 4 - 6 moc-
TOM TPOIEC Ha JUHAMHYHA MaTypaiuja Ha
CTPYKTYpUTE Ha BEHTPAIHHOT BHU3YEJEH CHC-
TEM BO JiecHaTa xeMmucdepa, Koj BOAM 10 CYII-
CTCHIIMjaJIHO MOA00pYyBame Ha CHOCOOHOCTHU-
TE 3a BH3YyeJIHA JUCKPUMHUHALMjAa Ha MpeaMe-
TH TIPU BHU3YellHa MpPEHATPYyNaHOCT. YTHOTpe-
0ara Ha 00pa3OKEHUTE MPOTHOCTHYKHU CIIO-
COOHOCTH € MHOTY Ba)KHa KakO HEBPOIICHUXO-
JOIIKA JMjarHOCTUYKA ajaTka 3a Jelara,
OuJejKN THE OBO3MOXKYBAaT PaHO JIMjarHOCTHU-
Mpame Ha CIy4ad Ha 3aJ0IHET pa3Boj BO
paMKUTE Ha OIIITHTE HOpMH 3a nenarta. OBa
OM MOYXEIIo Jla OITOBOPH HA €THA OJ BOJICUKH-
Te TeHJCHIMH BO Pa3BOjOT HA HayKara 3a He-
BpOJIOTHjaTa, TIOBP3aHO CO paHaTa MPEBEHIIM]ja
Ha MOJOIHEKHUTE TCIIKOTHH 32 YHTAHE.

sis of the results from different probes for
visual gnosis, which show that the Poppelreu-
ter test appears to be the most difficult for the
children with undeveloped analytical (left-
hemispheric)  principle of information
processing. They conclude that in children
with equal level of development, some
individual differences are evident, due to the
uneven formation of the components of the
visual and verbal functions.

The additionally outlined age norms for the
accomplishment of the Poppelreuter tests
show interesting tendencies. It appeared that
for the 6-year-olds, who are about to enter
school, three subgroups could be defined:
leading group — 26% of the researched
children, medium group — 49% and behind
group — 25%. This means that ¥ of the future
students express significant weaknesses in the
abilities of visual discrimination in cases of
visual crowding. The unsatisfactory develop-
ment of the complex forms of visual
perception could be viewed as a predictor for
future reading difficulties and proves the
diagnostic and prognostic validity of the
Poppelreuter probe for the pre-school age
period.

Conclusion

The analysis of the represented data shows
that for the age period 4 — 6 there is a process
of dynamic maturation of the right-
hemispheric structures of the ventral visual
system, leading to substantial improvement
of the abilities for visual discrimination of
objects in visual crowding. The use of the
prognostic abilities of the elaborated, for the
children’s neuropsychology diagnostic tool is
very important, since they allow early
registering of the cases of delayed develop-
ment in the frameworks of the broad children
norm. This could respond to one of the
leading tendencies in the developmental
neuroscience, connected with early preven-
tion of future reading difficulties.
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