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Pe3ume

UzydyyBamero Ha (EHOMEHOT Ha MEHTaIHATa
peripe3eHTanmja € O PENaTUBHO MOHOB aTyM H
IJIABHO c€ Bp3yBa 32 KOTHUTHUBHO-TICUXOJIOIIKATA
paMka, HO ¥ 32 OHHE MCTPaKyBa4yK{ MPaBIU KO
MOXXaT Jja Cce KaTeropusupaar Imoj ,,MO30K U
omHecyBame'. JloceramHnuTe HCTpaKyBama Oeca
OPHMEHTHPAHH KOH 3/IPaBH WM AHUMATHH MOZACIN
u Oea HACOUYCHM KOH HCIUTYBambeTO Ha
3HAUCHETO Ha KOTHUTHBHHUTE (YHKLIUH M BITH-
jaHHja Ha OKOJIMHATA BP3 MEHTAIHATA perpe-
3eHTanMja. Hammor obum Oeme Ha WCTa JTMHM]A,
BO CJIMYHa HO MOHOBa Hacoka. Hue ro Tectupas-
M€ MPUAOHECOT Ha KOTHUTHBHHUTE (DYHKLHUH Bp3
MoOJIelT Ha MEHTAJTHO peTapAupaHd WCIHTAHHLIH.
3a Taa TpUIHMKA YIOTPEOMBME IIBE TPYIH JIBH-
Kera (HETPAaH3UTHBHH M TPAaH3UTHBHU — OXl U
koH Tesoro). Co e f1a To UCITUTaMe BIIMjaHUETO
Ha CO3pEBamETO M 00pa30oBaHMETO, KaKo MpH-
MEPOK 3eMaBMe MCIMTAHHLM Ha BO3pacT ox 16—
19 rogunu. Pesynrtatute o MCTpaKyBameTo HU
MOKaKaa JIeKa CHTEe WCITUTAaHWIIM MMaaT Iajl Ha
BpelHOCTAa Ha IOCTUTHYBamara BO ONHOC Ha
MaKCUMAJIHHOT MOKHU [IPABUIIHH ABMKCH:A; KAKO
M JeKa uMaaT moBeke mpoOiemMu Kora Oea BO
Tpallame 331291 CO 3aMHUCIICHH 00jeKTH (TpaH3u-
THBHH JBWKEHA) U JIeKa MMOCTAPUTE UCTTUTAHUIIN
MMaar moJo0py pe3yaTaTu oJf MOMIIaJIHTE.
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Abstract

The study of the cognitive phenomena “mental
representation” is a relatively new field, though it is
connected to past framework of cognitive
psychology and can be attributed to previous
research targeted at “brain and behavior.” All
researches leading up to this point has been
oriented toward healthy or animalistic models,
directed toward examining the significance of
cognitive functions and its influence on the subject
of mental representation. Along these same lines,
this research was geared in a similar but newer
direction. We tested the contribution of cognitive
functions over a group of examinees who are
mentally retarded. Toward that end, we used two
groups of movements (non-transitive and transitive,
from and toward the body). With the purpose of
examining the influence of maturation and
education, examinees were sampled to be
diagnosed with mental retardation between the ages
of 16 to 19. The results from the research showed
that all the examinees had a significant fall of
accomplishments in relation to the maximum
possible  correct movements. Also, examinees
encountered more problems when given
assignments with imaginary objects (transitive
movements). Finally, we found that older examinees
had better test results than the younger ones.
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Knyunu 360poeu: menmanua penpezenmayuja,
MeHmanna pemapoayuja, 0sudicerse.

Boeeo

JIeCKpUNTUBHHUTE ONMKCH Ha MEHTAITHATA Perpe-
3eHTaldja HAjMHOTY ce€ IMOBP3aHH CO aHEerno-
TCKH  coApxuHU. [lo 1mTO TEeMHTE Of
CEKOJJIHEBHUOT HBOT CTaHyBaaT MPEIU3BUK 3a
pa3sMHCITyBabE U HCTPAXKYBAbE.

Jeannerod o0jacHyBa cO €I€H MHOTY €IHOCTa-
BEH npuMep: ,,MOTOpPHHUTE MPETCTABH BO OJTHOC
Ha perpe3eHTalMjaTa BO aKIkja ce OJHeCyBaaT
KaKO HACTaBHUK M YYCHHK BO CHTYaIlHja BO KOja
Cce ydyaT MOTOPHHM BCIITHHH HA CBHUpCHE Ha
WHCTPYMEHT. YUYECHUKOT T'O TJiela HACTABHHKOT
KaKO ja JeMOHCTpUpPA aKIMjaTa, a MOOIHA TOj
CO HHCTPYKIMUTE ja UMHTHpa U ja
penpoaynupa ucrara. Mlako y4eHUKOT He T U3-
BeIyBa JIBU)KCHATa BO TEKOT HA JIEMOHCTpAIIH-
jara, TOj MOXKE, BO CBOMTE MHCIH, /1a ja MpeT-
CTaBU aKIIMjaTa HA HACTABHUKOT.

Onue KoM ce 3aHMMaBaaT Co MOTOPHOTO Y4YCHE
WIA YYEeHeTO BOOIMINTO, CE 3aHUMaBaaT Co
npo0JeMOT Ha MpOrpaMuparme. YTBPACHO €
JieKa MPOTPaMUPAKHETO € BP3aHO 32 MEHTAJHATA
penpe3eHTaluja. I 1IpB YeKOp BO
MPOTrpaMUpPakETO € 3aMuciyBameTo. Cakam 1a
3aMHCIIaM CTPYKTypa Koja Ke ja TpeTcTaByBa
crBapHocTa. Toa e cTpyKTypa Ha MoJaToH Koja
ce 4yBa BO MUCIIHUTE 32 BpeMe Ha BHATPEIIHHOT
npouec.

MHOTY MHTEpECHO TOJIKYBambe Ha MEHTAJHATA
penpesentanuja u3nen bun ['ejtc, a Toa usrie-
Ja Baka: ,,Bue BO BalIuTe MUCIH CUMYJIHPATE
Kako paboTu mporpamara u Tpeba ma mMare
MOTHOJH YBHJ KaKO Pa3IMYHUATE JEJOBU O
nporpamata padotar 3aeaHo  (1).

Petre (1989) menTamHara pemnpeseHTayja ja
OIMUIITYBa KaKO HEIITO IITO € BHIUIMBO: ,,EnHa
O]l HajpaHWTe pa0dOTH € BU3yelnu3aluja Ha TUE
CTPYKTypH BO MojaTa TJiaBa, JWHAMUYHUTE
CTPYKTYpH, TaKa IITO MOXKaM Jia Pa3MHCIyBam
3a TOa Kako pabOTHTE MOXKAT 3aeHO Aa (YHK-
LUOHUpaaT™.

Hepunupare na menmainama
penpesenmayuja u meopucku pasmuciysarsa

[TocTom penaruBHO rojieM Opoj HA IeHUHUIITHH
3a MEHTAJHHUTE penpe3eHTanun. YecTo Kako

Key words: mental representation,
mental retardation, movement.

Introduction

Probably the most common descriptions of
mental representation appeared as anecdotal
content. After that, real-life content becomes
challenge for
Jeannerod, using a simple example, gives this
explanation: “Motor ideas in relation to their
representative action operate the same as a
teacher and pupil do. For example, when the
motor skills for playing an instrument are
learned. The student observes as the teacher
demonstrates the action and then, using these
instructions, the pupil imitates and reproduces
the action. Although the pupil doesn’t perform
the actions during the demonstration, the
teacher’s actions can be represented in the
student’s thoughts”.

The ones who explore the process of motor
learning or learning in general also explore the
issue of programming. It has been established
that programming is connected to mental
representation. “The first step in programming
is imagining. I want to imagine a structure that
will represent reality. It is a structure of data
that is kept in the thoughts during the internal
process”.

Bill Gates gave a very interesting interpretation
of mental representation, “You have to
simulate in your mind how the program’s going
to work, and you have to have a complete grasp
of how the various pieces of the program work
together” (1).

Petre (1989) describes mental representations as
something visible. He explains that the earliest
things are a visualization of those structures in
one’s head. They are the dynamic structures in
which things can function together.

consideration and research.

Defining mental representation and
theoretical opinions

There are a relatively large number of
definitions for mental representations. The very
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TIOWM Ce cpekaBa U ,,mental imagery* — MeHTaI-
Ha MPeTCTaBa.

Kako u cekorami, mocrojar moBeKe pa3udHU
HIOTJIeZIM OKOJy HAOJbyIyBameTo W JeduHHpa-
HETO Ha MPOOJIEMHU WM TIOMMH, W THE TJIABHO
ce pediekcrja Ha OCHOBHOTO 00pa30BaHKE WU
apMHATETOT Ha UCTpaKyBadoT. Hue cmerame
Jeka OM MOjKesie J1a M3IBOMME JIB€ HACOKH BO
OHOC Ha oOBaa IMapagurMa Ha MeEHTaJHaTa
penpe3eHTanyja U Hej3uHaTa WHTepIpeTanyja,
CO HallOMEHa JieKa BO PaMKHTE Ha CeKoja Ha-
COKa ITOCTOjaT OMO3UTH, a HUBHUOT OpOj pamu-
HO Ce 3roJeMyBa.

EnmHuor mpaBer; ro couynHyBaar rpyna Ha aBToO-
pH KOM CBOHMTE CTAaBOBH I'l Oa3npaatr Bp3 HEBPO-
JOIIKa OCHOBa. ,MeHTanHaTa MpeTcTaBa
(mental imagery) ja mpeno3HaBame Kako MOBe-
KeKpaTHU HEBPAJHU CYIICUCTEMH KOH ja MOIIpP-
JKyBaaT Ha NMPHUMEpP MPOCTOpHATA M BU3yelHaTa
memopuja (2). ,,Tue cymncucremu HocaT HWH-
(bopManmu Kou MoXe J1a OMaaT AeKOIUpaHU Ha
HOBEKE PA3IWYHU HaYMHHU. THe MyJITHIIHHU Je-
KOIUpama BO PaMKHUTE HAa MEHTAIHUTE perpe-
3€HTAllMd BCYIIHOCT CE€ WHCTPYMEHTH 3a pe-
maBame pooemu (3).

JpyruoT mpasel] ro COYNHYBaaT NPETCTAaBHUIIU
Ha CIPOTUBHOTO MHCIEHeE. ,, | palulIHOHATHUTE
TEOPUH 32 MOTOPHU KOHTPOJI ja HaOJbyayBaaT
HEBpaJIHATa peIlpe3eHTalrja Kako cepuja
NpollecH Ha IUIAaHWpame U HU3Benda, CMECTeHU
Ha KpajoT Ha TOJIEMH CEPHUHU MPOLECH Ha Iep-
ICTITUBHU PENPE3eHTAllNd Ha KOTHUTHBHHTE
NPOIIECH BP3 KOU CE€ 3aCHOBA JIOHECYBAHETO HA
omnykd. Hue cmerame neka HeBpailHHTE MO-
JIATOIM HE TO MOJIP’KYBAaaT MOCTOCHETO Ha He-
KOj MPETXOJIHO TeHEepUpaH IUIaH WM JAPYTH He-
pa3BUEHM pEMpEe3eHTAlMd Ha I[UIAHUPAHOTO
nBmkeme. Taa penpeseHTanuja He HAacTaHyBa
O]l MHOTY TIOCHJIHH TIpoIiecH OasupaHu Bp3 J0-
HecyBame OAJIYKH, TYKY KOHTpOJIa Ha CIelH-
(hMYHOTO NBMXKEHE M HE Ce jaByBa 3a Ja Ouje
ajanTHpaHa BO JETaJHA MOTOPHA KOMaHIa ce
JI0JIcKa HE 3allOYHE IBHKCHETO, IypH U Kaj
noOpo TpeHupanute 3amaun’ (4). [dypu u
Jeannerod nma ciuyHa, HO HoNpeny3Ha aAeu-
HUIIKja, KOja ,,MOTOpHAaTa MpeTcTaBa‘“ ja pa3ou-
pa Kako reHepajHa uieja JeKa akiujara ce Of-
BUBAa HU3 BHATpEIHATa peNpe3eHTalja, a He
O]l CTpaHa Ha HaJBOPEIIHHOT CBET.

Hemrro cnnuno e u co Decety koj cMeTa neka
,,MOTOpHATa MPETCTaBa* MOXeE Ja ce NeGHuHupa

notion of “mental imagery” is met as often a
new idea. As always, there are many different
points of view for observation and definition of
problems or ideas. These are mainly a reflection
of the education system or the researcher’s own
affinity. We believe that we can take out two
directions of this paradigm
representation and its interpretation with
insinuation that in the frames of every direction
there are oposits, and their number enlarged
rapidly.

One direction consists of a group of authors
their opinions
neurology. We recognize the “mental imagery”
as multiple neural subsystems that support, for
example, spacial and visual memory (2). Those
subsystems carry information that can be
decoded in different ways. Furthermore, this
multiple decoding in the frames of the mental
representations are actually instruments for
solving problems (3).

The other direction consists of representatives
from the opposing side, “Traditional theories
for motor control observing the
representation as a series of processes of
planning and performance, situated at the end
of a big series of processes of perceptive
representations of the cognitive processes on
which the decision making is based on. We
believe that the neural data does not support the
existence of previously generated plan or other
undeveloped representations of the planned
movement. This representation does not occur
by more strong processes based on the decision
making, but by the control of the specific
movement and does not occur to be adapted in a
detailed motor command until the movement

of mental

who formulate based on

neural

begins, even in well trained tasks” (4). Even
Jeannerod has a similar, but more precise
definition which understands the “motor idea”
to be a general idea that action is being
performed through internal representation and
not by the outside world. Decety (1996) claims
something similar—the “motor idea” can be
defined as a dynamic condition while the
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Kako JIWHAMHYHA COCTOj0a Iomeka CyO0jeKTOoT
MEHTAJTHO ja CUMyJIrpa Oapanara akiuja. (1)
Ako cute oBue Oca MOUMHH JSHUHUIINHU, WU
HEIITO TOBeKe Off Toa, CIeIHUTE TOBOpaT 3a
CTPYKTYpH Ha MEHTATHUTE pENpe3eHTALNH.
Tyka BCTO Taka 1MocTojaT, HajMaJKy JBE ONIIUU
KOU CTPYKTYpPHO TO NeduHUpaaT 0BOj (eHOMEH
O]l pa3NU4HHU (CTIPOTUBHU) aCIIEKTH.

Jeannerod (1994), eneH ox MUOHEPUTE BO OBUE
HCTpaxXyBama TOBOPH J€Ka ,,MOTOpPHATa pemnpe-
3eHTalWja HE TMOMJICKH HA Pa3MHCIYBambe M
HOPMAJHO M pamuIHO ce TpaHCchopMUpa BO
nBKeme” momeka mak Decety (1966) cmera
JeKa ,,MOTOpHaTa IpercraBa’ (MeHTaJIHaTa
pernpe3eHTaImja Ha MOTOPHHOT aKT)
BU3yeNHU3allja Ha MOTOPHHUOT akKT, € BCYITHOCT,
BHATpElIHA 3aMHUCIIa Ha MOTOPHHOT akT, 0e3
pa3iuKa Jaiy ce OJIBUBa BO JaIEHUOT MOMEHT.
©))

Cisek ce nmpxxu m0 CTpOro MCHUXOJOIIKATa HH-
TepIpeTanyja u cMeTa JeKa OCHOBaTa Ha (yHK-
[MOHAJIHATA apXUTEKTypa Ha OJHECYBAmETO, ja
COUYMHYBaaT MOCEOHW cepuu W HuBoa: ,llep-
LHeMUUU, KOW coOupaar HHGPOPMALUN Of
ceTmyaTa A0 KOHCTPYKIHja W BHATpPEIIHH pe-
MpEe3eHTallMd Ha CBETOT; ,,KorHuuuun®, xom ru
ynotpeOyBaar THe pPernpe3eHTalut CO MOCTOeY-
KHUTE Perpe3eHTalny 0 MHHATOTO HCKYCTBO CO
LeNl 1a ce HallpaBU NpOLEHa 3a CBETOT, Jla ce
JIOHECEe OJUTyKa 32 MOHHOT KypC Ha akluja; u
,,AKITUH, KON TO TOATOTBYBAaaT M M3BPIIIyBaatT
MOTOPHHOT IIJIaH CO LEN Aa C€ MCIOJIHH LieJTa
Ha opraHu3MoT (6).

32 BPEME Ha CEH30-MOTOPHOTO aHTaXHpame,
THE MOJIENIN CE 3aCHOBAaT Ha e(epeHTH KOHH,
BO Tapajiesia co TeJIOTO M OKOJIMHAaTa, CO IIel
CIIPOBEyBamhe Ha OYEKYBaHUOT CEH30-MOTOPEH
¢bunbex. Momenmor HWCTO Taka MOXE na ce
onsuBa ,off line“ co menm copoBemyBame
MPEeTCTaBH, T[OCTHTHYBalke Ha MelaTa u
pa3IM4YHM  aKIWW, TMpPOICHH H Pa3Boj Ha
MOTOpPHHOT TuiaH. (2) Pamkara nHUOMjanHO €
pa3BHeHa BO KOHTEKCT Ha MOTOpHAa KOHTpOJIA,
KaJie ITO € NOKa)XaHO JIeKa BHATPEIIHUTE MO-
JIeNld Ce OJBMBAaT MapajiellH0 CO MOYKHOCTHTE
TETOTO JIa TH peaynupa edektute Ha GUIOCKOT
BO JHEBHUTE npoOnemu. Mcrtnor mexaHuzam
MOJKE J]a CMEeTa Ha MOTOpHAaTa MpeTcTaBa Kako
,,off line* pa3BUBajku HaTIpeBapyBaYKO-UMH-
TaTUBEH, MOTOPHO BU3yelleH KpyT™ (2).

Ha kpajoTr 6u mpukakaje HEmTo mMTo He HaBpa-
Ka Ha MPETXOIHUTE TEOPUH HO CO HOBAa MHTEP-

subject mentally simulates the wanted action.
6]

If all of these were ideological definitions, or
something more than that, the following
definitions attest to the structures of mental
representations. Here also exists at least two
options  that  structurally  define this
phenomenon from different (opposing) sides.
Jeannerod (1994), one of the pioneers in this
research, says that the “motor representation
doesn’t undergo thinking but is normally and
rapidly transformed into movement”. However,
Decety (1966) thinks that “motor idea” is
actually an internal idea of the motor act,
regardless of if it is performed in the given
moment or not. (5)

Cisek sticks to the strictly psychological
interpretation, believing that the basis of the
functional architecture of behavior consists of
separate series and levels. These are:
“Perceptions” which gather information from
the sensory to construction and
representations of the world; “Cognitions” that
use those representations with the existing
representations from the past experience in
order to make an assessment of the world and a
decision for any future course of action; and
“Actions” that prepare and execute the motor
plan with the purpose of achieving the
organism’s goal. (6)

“During the senso-motor engagement, these
models are based on efferent copies, with a
parallel of the body and the surrounding, and
with the purpose conducting an expected senso-
motor feedback. The model can also perform
“off-line” with the purpose of conducting ideas,
achieving a goal actions,
assessments and development of a motor plan.
The frame is initially developed in the context
of motor control; where it is shown that the
internal models are performed parallel with the
capabilities of the body to reduce the effects of
the feed back into the daily issues. The same
mechanism can count on the motor idea as in

being “off-line” developing competitive-

internal

and certain
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npetauyja. Grush mpeayara pamka 3a HatIpe-
BapyBaYKO-IMHTATHBHA TeOpHja Koja ¢ 0asm-
paHa Bp3 KOHCTPYKIMja Ha KOHTPOJIHATA TEO-
puja (forward models) u curnamHuTe TpoIIECH
(KammanoBu ¢unrepun). HeroBara uzeja e nexa
MO30KOT KOHCTpyHpa HEBpaJleH KpyT, Kako
JIOTIOJTHYBamkbe Ha €IHOCTAaBHOTO aHTaKHpambe
Ha TEJOTO W OKOJHMHATA, TaKa IITO MOTOPHHOT
aKT TU TpeTCTaByBa MOJICIHMTE Ha Tejara M
OKOJIMHATA.

Ilpeomem na ucmpasicysarse

AKO MIPETXOJHUTE CTABOBH, BP3aHU 32 MEHTAN-
HaTa penpe3eHTaluja, aHATU3UpaHH BO KOH-
TEKCTOT Ha KOTHUTHMBHAaTa Mcuxojoruja (Koja
0BOj ()eHOMEH ro MpoydYyBa Ha HOpMAJlleH YO-
BEYKH MOJIENT), TH CTaBMME BO KOHTEKCT Ha XCH-
JUKETIOT, C€ MOCTaByBa NpAaIIalkETO KaKO THE
ke ce OJIHeCYBaaT BO Taa UCTPaKyBauka paMka?
[pamameTo MoHAaTaMy €: Kako € Penpe3eHTH-
paHa MOTOpHaTa IeJl, Kako € (GopMynrpaH Mo-
TOPHHOT IIJIaH U KaKo Ke ce M3BelyBaaT JABHKE-
mara? HammTte npeTXOmHH HCTPaKyBama BO
oBaa 00JIaCT MpEeTCTaByBaa €JIcH BHJI IPOBEPKa
Ha OBOj MOJel, a MOJO0IHA CE MTOTBPAMja, HO CO
JoroHUTeNNHa uHTepnperanyja (7—12). [apa-
JUrMaTa Ha OBa MCTPaXYBarbe ¢ BIMjaHHETO Ha
MEHTaJHATa peTaplalyja Bp3 MEHTaJHaTa pe-
npe3eHTaludja ¥ MOTOpHaTa er3eKkyndja Ha
TPaH3UTHBHUTE U HETPAH3UTHBHHUTE JBIKCHHA.
Hac moce6HO He mHTepecHpaiie OgHOCOT Mery
IBIDKEHaTa KOM Ce M3BEOyBaaT CO 3aMHUCIICH
00jeKT W JBMXKCHA KOU HE Ce MPEHeCyBaaT Ha
3aMHUCIICHHOT 00jeKT, a TOHAaTaMy Ha TpaH3H-
TUBHHUTE U HETPAaH3UTHBHUTE ABMXKema. VcTo
Taka HampaBHBME OOWJ, MPEKY JBE Pa3In4HU
rpynu Ha ucnuTanuy (16 u 19 romuHu) ma ro
UCIMTAME BJIMjaHUETO HA CO3PEBAETO U 00pa-
30BaHMETO Ha Pa3BOjOT Ha (PEHOMEHOT Ha MEH-
TaJlHATa penpe3eHTaIuja.

Memooonozcuja na ucmpasxcysarve

[TprMepoKOT TO cCOuMHYyBaa ABE BO3PACHH Ipy-
MY Ha MEHTAJIHO peTapAupaHd UCTIUTAHUIH YH]
koeuuueHnt Ha uHTenureHnuja e 70-80. Bo
elHaTa rpyna uManie 7 HICOUTaHUIM Ha BO3pacT
oa 16 roguHu, a Bo Jpyrara 6 UCIIUTAHUIIM Ha
Bo3pact ox 19 roaunm.

Hucmpymenm na npoyena. Vicnuranunure Ha

imitative, motor and a visual circle” (2). He
suggests a frame for the competitive-imitative
theory based on the construction of the control
theory (forward models) and signal processes
(Kalman filters). His idea is that the brain
constructs a neural circle as an addition to the
simple engagement of the body and its
surroundings, so that the motor act represents
the models of bodies and its surroundings.

Research subject

If we gather the previous attitudes connected to
the mental representation, analyzed in the
context of cognitive psychology (that explores
this phenomenon on a normal human model),
and put them in the context of disability, the
question arises as to how people who are
mentally retarded will behave in that research
frame? The next question is how the motor goal
is represented, how the motor plan is
formulated, and how the movements will be
performed? Our previous research in this area
represents one type of analysis on this model
and later has been confirmed using additional
interpretation (7-12). The paradigms of this
research based on the influences of mental
retardation on the mental representation and
motor execution on the transitive and non-
transitive movements. We were particularly
interested in the relationship between
movements performed with an imaginary object
together with the transitive and non-transitive
movements. An attempt was also made, with
two different groups of examinees (16 and 19
years old), to examine the influence of
maturation and education on the development
of the phenomenon of mental representation.

Research methodology

The sample consists of two adult groups of
examinees who are mentally retarded and
whose 1Qs are between 70 and 80. In one group
were 7 examinees at 16 years of age and in the
other were 6 examinees at 19 years of age.

Assessment instrument. The examinees of both
groups were tested using the Protocol for
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JIBeTe Tpymu ce Tectupanu co [Iporokon 3a
UCIIUTYBake Ha Tpakcujata cropen Jason W.
Brown, cynTecT 3a  HETpaH3UTUBHU H
TPAaH3UTHBHU JBIDKeHAa. Bo pamkuTe Ha
HETPAaH3UTUBHUTE IBHXKEHa, HCIUTYBAHU Ce
JIBE TPYIU JBIDKCHA, HETPAH3UTHBHU JBIDKECHA
KOH TeNoTO (BOJHMYKH TMO3IpaB, KUMHHU CO
r7IaBaTa, MpaTtéd OaKHEeX, MMOKAXH TIOJH CTOMAK,
OPEeKPCTH C€) W TPAH3UTUBHHU JBIKEHA Ol
TenoTo (MpaTH MO3ApaB CO pakara, IMOBHKA]
HEKOTO0 CO HAMHTHYBame, CTONHPAj M MOKAXHU
TyNaHWIA, TyKHH co mpcrure). U Tpan3m-
TUBHHTE JIBHKEHA CE MOJENICHH BO JIBE TIOATPY-
M, TPaH3UTHBHH JBIKCHa KOH TEJIOTO (KaKo
MUEIT 3a0H, MMOKaXH KaKO C€ OpHYHII, HCUCTII-
Jaj ce, jaau co JIaKHUIA, CPEIU TH HOKTHUTE) U
TPaH3UTHBHU [BW)KEHa OJ TEJIOTO (CBUpU Ha
BUOJIMHA, 3aKOBA]j IajKa, 0J(BHj mmpad, cedu co
HOJKHIIN).

Mepere. JI03BOJIEGHOTO PEAKLUOHO BpEME,
oeme ox 3-5 cexkyHmu. 3a cekoja KOPEKTHO
M3BEJICHA 3a/ada, Ce JaBallle 1Mo €/IeH MoeH. 3a
MOTOpHaTa 3afjadya CcoO TIpellka He ce JaBaa
IOCHU, TYKy C€ HW3BelIyBallle OINUIIAHATa 3a-
Jlaga, a MOToa Ce HMHTEpIpeTHpamie BHIOT Ha
rpemka. OMHUCHjaTa Ha JABIDKEHATa 3HAYEIIe
OTCYCTBO Ha MOTOPEH OATOBOpP M MOCeOHO ce
o3HauyBaie. [locTurHyBamaTa Ha HWCIUTAaHH-
nuTe O6ea MpecMeTaHH BO OJHOC Ha MaKCHMAJ-
HHOT MOKEH pe3yiTaT Ha CeKoj CYNTecT moced-
HO M Oea m3pa3eHru OpPOjHO U MPOIEHTYAIHO. 3a
IIOHATaMOIITHA CTAaTUCTUYKA aHalM3a Ha jpo0ue-
HUTE TojaTroiM ro ynorpeOusme Student-t-
TECTOT.

Pesynmamu

JloOueHuTe pe3ynTaTd Td TOAPEAUBME BO
OIHOC Ha: MAaKCUMAaJIHUOT MOXEH pe3yJIiTaT, UcC-
MMUTYBAaHU ABIDKEHa (HETPAH3UTHBHU IBIKEHA
KOH TEJI0TO, HETPAH3UTUBHU JABUKEHA O] TEJIO-
TO, TPAH3UTUBHHU JIBUKEHA KOH TEIOTO U TPaH-
3UTHBHU JBMXEHA O] TEIIOTO) M CTAPOCT Ha HC-
MUTAHUIUTE.

Taoesa 1. Bo Tabena 1 ce mpercraBeHu pe3ynra-
TUTE OJ] U3BEyBame HA HETPAH3UTHUBHU JIBUKE-
’a KOH TEJIOTO Kaj MCIUTAHUIM Ha CTApOCT O]
16 u 19 rogunu. [locrapute ucnUTaHUI UMaaT
TOBeKe TPaBUITHH JIBIKEHHA U TIOMAJIKY TPEIIKH.

pracsia examination, according to Jason W.
Brown, a subtest for transitive and non-
transitive movements. In the frame of non-
transitive  movements, two  groups of
movements were examined: non-transitive
movements towards the body (military salute,
node with the head, send a kiss, show a full
stomach, say a prayer) and transitive
movements from the body (send a hand
greeting, wink to someone, stop and show a fist,
snap with the fingers). The transitive
movements were also divided into two
subgroups: transitive movements towards the
body (wash your teeth, show me how you
shave, comb your hair, eat with a spoon, fix
your nails) and transitive movements from the
body (play the violin, insert the nails, screw out
the screwdriver, cut with the scissor).
Measurement. The allowed time of reaction,
was 3-5 seconds. For each correctly performed
task one point was given. If there was an
assignment with mistakes no points were given
but the described assignment was performed
then interpreted for the type of mistake. The
omission of movement meant an absence of a
motor response and this was separately marked.
The accomplishments of the examinees were
calculated in regards to the maximum possible
score on each subtest and were expressed using
numbers and perceptually. For further statistical
analyses of the gain data we used the Student-t-
test.

Results

We aligned the gained results in regards to the
maximum possible score, using the examined
movements (non-transitive movements towards
the body, non-transitive movements from the
body, transitive movements towards the body
and transitive movements from the body) and
the age of the examinees.

Table 1. In table 1 we present the results from
the performance of non-transitive movements
from the body in examinees, 16 and 19 years
old. The older examinees had more correct
movements and fewer mistakes.
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Tabena 1. V3BemyBame TpaH3UTHBHU IBIDKEH-a KOH TEJIO /
Table 1. Performing transitory movements towards the body

H3BenyBame TPAH3NTHBHH JBHKEHa KOH TeJIo /
Performance of transitory movements towards the body

IMocTurnyBame / Accomplishments
Bo3spacr/ IIpaBuaHo aBUKEHE / JIBu:Keme co rpemka / OTCcyTHO ABUKEHE /
Age Correct movement Movement with mistake Absent movement
N Y% N % N %
16 roa. / 27 77,14 7 20 1 2,86
16 years
19 roa. / 26 86.66 3 10 1 3,33
19 years

Tabeaa la. CrarucTHykaTta aHajIu3a Ha I10Ja-
TOIMTE YKaXKyBa JIcKa JOOMECHUTE Pa3IUKU Me-
Iy MCIHUTAHUTE TPYMH CE BHUCOKO CTATHCTHUKU
3Ha4YajHU, BO KOPUCT HA MCIUTAHUIIUTE OJI IOC-
TApUTE IPYIIN.

Table 1a. The statistical analyses of the data
showed that the gained differences between the
examined groups are highly statistically
significant in relation to the examinees from the
older groups.

Tabemna la. / Table 1a.

Cnoenu npumepok tectoBu / Paired Samples Test
Cnoenu pa3nuku / Paired Differences
95% UHnTepBaa
C Cran- Ha 10Bep0a Ha
C TaHJap/HAa /
penHa faumia/ | AAPAHA pasjiuka Sig. (2-
Anammsa / Analyses BpeHOCT nesnéaun]a rpemka / 95% t df &
td. tailed)
/ Mean Deviation Std. Confidence
Error Interval of the
Difference
Old age - total
non transitory
movements
Map/ :’(:)v:iar/ds the
Couple C y -7.46 18 22 =793 | -6.99 | -34.658 12 .000
L TapocT -
BKYITHO
HETPAH3UTHBHHU
ABMIKeHa KOH
TeJ0TO

Tabena 2. l3BenyBameT0 Ha HETPAH3UTUBHU
NIBIDKEH-A O] TEJIOTO € MpUKakaHo BO Tabena 2.
[locrapuTe ucnuTaHWIM, UMaa TMOBEKE MPaBUII-
HH JIBUXKEHa, IIOMAJIKy IBM)KCHA CO TPEIKa U
HHUTY €JHa OMHUCH]ja Ha ABHKCHATA.

Table 2. The performance of the non-transitive
movements of the body is shown in table 2. The
older examinees had more correct movements,
less movements with a mistake, and no
omission of movement.

TaGena 2. M3BenyBame HETPAH3UTHBHH JBHKEH:A OJ1 TEIOTO /
Table 2. Performing non transitory movements from the body

H3BenyBama HeTPAH3UTHBHH ABMIKEHHA O] TEJIOTO /
Performing non transitory movements from the body
MocTurnyBame / Accomplishments
Bo3zpacrt / I[paBuiano aBUKEHE / JBusKeme co rpemka / OTcyTHO ABMIKebE /
Age Correct movement Movement with mistake Absent movement
N Y% N % N %
16 ron. / 25 71,43 8 22.86 2 5,71
16 years
19 roa. / 25 83.33 5 16,66 - -
19 years
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Ta6ena 2a. J/lobueHuTe pa3nuku Mely HCIUTY-
BaHUTE TPYIH, TH (haBOpU3HUpaaT MoCTapuTe UC-
MUTAHUIM U CTATUCTHYKU C€ MHOTY 3HAa4YajHU.

Table 2a. The gained difference between the
examined groups is in favor of the older
examinees and is statistically very significant.

Tabeina 2a. / Table 2a.

Cnoenu npumepok tectoBu / Paired Samples Test
Cnoenn pasinuku / Paired Differences
95% HnTepBan
Cran- Ha 10Bep0a Ha
Cranpapana
Cpeana eBHiamuja / JapaHa pa3iuka / Sig. (2-
Ananu3a / Analyses BPETHOCT A g td J rpeuka 95% t df ta%l.e d)
/ Mean Devia t‘ion / Std. Confidence
Error Interval of the
Difference
Old age - total
non transitory
movements
towards the
Ilap /
Couple body / -7.23 73 20| -7.67| -6.79 | -35.959 | 12 .000
1 Crapocr -
: BKYITHO
HETPAH3UTHBHHU
ABHMIKEHa KOH
TeJ0TO

Ta6ena 3. Ox tabena 3 MoXKe 1a ce BUIM JIEKa
MOCTAPUTE UCIUTAHUIU CE TIOYCIICITHH, BO U3-
BeJyBame Ha TPAaH3UTUBHUTE IBH)KCH-A KOH TE-
JIOTO OJ] TIOMJIaJIUTE, HO JIeKa U CIHHUTE U JPY-
TUTE JICMOHCTPUPAAT BUCOK CTETMCH HA Heedu-
KaCHOCT KOra € BO Mpalllat€ HUBHOTO IOCTHI-
HYBambE BO OJTHOC HA MAKCUMAJIHUOT MOXKEH pe-
3yJITAT.

PaznukuTe Mery MCIUTAHUIIUTE O IIOCTAPUTE U
MOMJIATUTE TPYNU CTATUCTHYKH CE MHOTY 3Ha-
YajHU U OJIaT BO IPUJIOT HA IIOCTAPHUTE TPYIIH.

Table 3. From table 3 we can see that the older
examinees were more successful in performing
transitive movements from the body than the
younger ones. But both also demonstrate a high
degree  of non-efficiency = when their
achievement is in question, with regards to the
maximum possible score.

The differences between the examinees from
the older and the younger groups are
statistically very significant and are in favor of
the older groups.

Tabena 3. M3BenyBame Ha TPAaH3UTHBHU JIBHKCHa KOH TEIOTO /
Table 3. Performing transitory movements towards the body

H3BenyBama TPaH3UTHBHH JBIIKEHA O/ TEJI0TO
Performing transitory movements from the body
[ocTurnyBame / Accomplishments
Bozpacr IIpaBuiIHO ABMIKEH-€ JBHKeme €O rpenka OTCyTHO ABMIKEH-€
Age Correct movement Movement with mistake Absent movement
N % % N Y%
16 roa. 1 2,86 33 94.28 1 2,86
16 years
19 roa. - - 29 96,66 1 3,33
19 years
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Tabema 3a. / Table 3a.

Cnoenu npumepok tecrou/Paired Samples Test

Cnoenu pa3iuku/Paired Differences
95% HUntepBan
Cranzapana Cran- Ha J0Bepda Ha .
Cpenna . . JapaHa pazimka / Sig.
Amnamuza/Analyses BPETHOCT Ilemga:n]a / rpemka/ 95% t df 2-
/ Mean Devita t.ion Std. Confidence tailed)
Error Interval of the
Difference
Old age - total
non transitory
movements
Map/ fowards the body
Couple -3.46 78 22 -3.93 -2.99 | -16.078 | 12 .000
1 Crapocr -
BKYIHO
HeTPAH3UTHBHH
IBHKeHha KOH
TeJ0TO

Tabena 4. Bo Tabena 4 ce mpuKa)kaH! ITOCTHUT-
HyBamaTa BO H3BENYBAHETO Ha TPAaH3UTHUBHU
JIBIKEHa 0] TeJoTo. Mcnuranumnure of mocra-
pUTE TPYNH WMaaT MOBeKe MPaBUITHHA JBHKEHA
U TIOMaJIKy JBIKEH-A CO Tpemika. Pa3nukute Bo
MOCTUTHYBamkaTa Mery HCIUTAHUIUTE Ol MOC-
Tapara W ToMJanara Tpyna CTaTUCTHYKH Ce
MHOTY 3HAYajHW U THE CE Ha CTpaHa Ha WCIIHU-
TaHULIUTE HA TIOCTAPUTE TPYIIN.

Table 4. Table 4 shows the accomplishments in
the performance of transitive movements from
the body. The examinees from the older groups
had more correct movements and fewer
movements with mistakes. The difference in the
accomplishments between the examinees from
the older and the younger groups are
statistically very significant and they are in
favor of the older groups.

Tabena 4. V3BeayBame Ha TPAH3UTHBHU JBHKEHA OJ1 TEJIOTO /
Table 4. Performing transitory movements from the body

H3BenyBama He TPAH3HTHBHHU JBHKEHa 0] TeJOTO /
Performing non transitory movements from the body
IocturnyBame / Accomplishments
Bospacr / IIpaBuiIHO ABUIKEH€ / JIBM:Keme co rpemka / OTCyTHO IBHIKEHHe /
Age Correct movement Movement with mistake Absent movement
N % % N %
16 roa. / 5 14,29 28 80.00 2 5,71
16 years
19 roa. / 6 20,00 22 73,33 2 6,66
19 years

Tabemna 4a. / Table 4a.

Cnoenu npumepok tectou / Paired Samples Test
Cnoenu paziauku / Paired Differences
95% HHnTepBan
Cpenna Ha 10Bepda Ha .
Crangapana Cranpapa- Sig.
A / Anal Bpeit- JaeBujanmja / Ha rpelka Dpasnuka/ t df (2-
HalHza [ Analyses HocT Std. Deviation | /Std. Error 95% Confidence tailed)
/ Mean Interval of the
Difference
Old age - total non
transitory
Map / movements
Couple | tOWardsthebody /1 5 64 18 446 | 369 | 22950 | 12| 000
1 Crapocrt - BKYIIHO
HETPAH3UTHBHU
JABHKEHa KOH
TEJI0TO
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Huckycuja

Pesynratute ox ucTpaxyBamaTa Ha CHOCO0-
HOCTUTE 3a W3BEJyBama Ha TPaH3UTUBHUTE U
HETPaH3UTUBHUTE [IBIKEHa Kaj MEHTAIHO pe-
TapIMpaHUTe JHUIa ce AePUHUpPAHH BO OJIIHOC
Ha: MOCTUTHYBaKka BO OJJHOC HA MaKCUMAaITHUOT
MOXKEH pe3yJTarT; BUJ Ha BIKEHA KOE CE U3Be-
nyBa (co u 0e3 00jeKT; ABIKEHa KOH TEIOTO U
IBI)KEHA OJ TEIOTO) M CTAPOCT Ha HUCIUTAHH-
uute (16 - 19 r.). McTo Taka u3BpIIMBME JAEC-
KPUIITHBHA aHAJIM3a HA TPELIKUTE MPU U3BEIY-
BambETO HA JIBIKEHHATA.

Hajman mag Ha BpemHOCTa Ha IMMOCTHTHYBamaTa
Ce T0jaBU Kaj HETPAH3UTUBHUTE JIBIKEHa KOH
TeJ0TO (Kaj MOCTAPUTE UCIIMTAHUIN) U U3HECY-
Bame 13,34% momexka BO OcTaHATHUTE CITydad
n3HecyBaiue 22,86% (HEeTpaH3UTHBHU IBHKCHA
on Tenoto 16 r.); 28,57 (HEeTpaH3UTUBHU [IBU-
xema ol Ternoro 16 r.); 97,14 (TpaH3UTUBHU
IBIDKEH-a KOH TenoTo 16 1.); 100 (TpaH3uTuBHA
IBIOKewma o Tenoto 19 r.); 85,71 (TpaH3uTuB-
HU JBIKEHa of Tenoto 16 r.); 80 (TpaH3uTHB-
HU JBUXKEHA O] TENOTO 19 1.).

Kora ke ru ciopeinMe BUJOBUTE JBHKCHA KOU
ce M3BeyBaaT, TPAH3UTHBHY M HETPAH3UTHBHH,
3a0enexxyBaMe 3HaYUTEIIeH 11a]] Ha IOCTUTHYBa-
BaTa Kora cCTaHyBa 300p 3a TPaH3UTHBHUTE
nBIOKea. Kora e Bo mpaiame pakyBame CO 3a-
MHCJICHU 00jeKTH (TpaH3UTHBHH IBHXKEHHa), Ia-
JIOT Ha TocTUTHYyBamarta € 97,4 u 100 (kaj nBe-
T€ TPYNU HUCIHTAHUIM, KOTa BO Mpallamke Ce
JBIKEH-a KOH Tenoto) u 85,71 u 80 (xora ce BO
Tpaniame IBIKEHaTa o] TeloTo). Bo ciydajot
Ha HEeTPaH3UTHUBHU JIBIKEHa, MaJ0T HA IOCTHUT-
HyBalkhe¢ € 3HAYUTEIHO IMOHU30K M W3HECYBa
22,86 u 28,57 (xaj nBeTe IpymH Kora ce BO mpa-
mamke IBIKEHATa 011 TEJI0TO).

Co criopenyBame Ha JOOMEHHUTE PEe3yaTaTd BP3
OCHOBA Ha KPUTCPUYMHUTE HA CTAPOCT HA UCIIH-
TaHUIIUTE, CE BOOUYBA JIcKa THE ja JCTCPMUHHU-
paar HmBHarta ycnemrHocT. [loctapure ncrmra-
Hu (19 T.) 3HAYKATENHO Ce TOYCHEIHH O
miamute (16 r.), nako cTaHyBa 300p 3a JBHXKE-
a KOU BeKe ce HaoraaT BO HUBHHOT perepToap
HAa JIBIKEHha.

['pemikute KoM HacTaHae BO TEKOT HA U3BEIY-
BamETO Ha JIBIKCHATa, YKAXKYBaaT HA CTPYKTY-
paTa Ha MEHTaJIHATa Perpe3cHTalrja Ha UCIIH-
tanunure. CTpyKTypara Ha IEMOHCTPHpAHHUTE

Discussion

The research results of the abilities for
performance of transitive and non-transitive
movements in persons who are mentally
retarded are defined in terms of achievements
regarding the maximum possible score, the type
of movements being performed (with and
without an object, movements from and
towards the body), and the age of the examinees
(16-19 years of age). A descriptive analysis of
the mistakes during the performance of the
movements was also documented.

The lowest significant fall of accomplishments
emerged in the non-transitive movements
towards the body (in the older examinees) with
13.34%, while in the other cases it was 22.86%
(non-transitive movements from the body for
16-year-olds); 28.57% (non-transitive
movements from the body for 16-years-olds);
97.14 (transitive movements towards the body
for 16-year-olds); 100 (transitive movements
from the body at 19 years); 85.71% (transitive
movements from the body for 16-year-olds);
80% (transitive movements from the body at 19
years).

When comparing the type of movements being
performed, transitive versus non-transitive, it
can be noted that a significant fall of
accomplishments occurs when the transitive
movements are in question. When dealing with
the imaginary objects is in question (transitive
movements), the fall of accomplishments is
97.40% and 100 (and in both groups of
examinees when the movements towards the
body are in question), and 85.71% and 80%
(when in movements from the body are in
question). In the case of non-transitive
movements, the fall in accomplishments is
significantly lower and is 22.86% and 28.57%
(in both groups when the movements from the
body are in question).

In comparison to the gained results based on the
criteria of age of the examinees, it can be
concluded that age determines success. The
older examinees (19 years) were significantly
more successful than the younger ones (16
years) although we are speaking of movements
that already are a part of their repertoire of
movements.

The mistakes made during the movement
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IPEIIKK € TPEAOMHHAHTHO O] €r3¢KYTHBHO IT0-
TEKJIO, & 3HAYUTEIHO TIOMAJIKy OJl KOHIICTITyal-
Ha npuposaa. OBoj MOJATOK yKaKyBa JieKa HC-
MATAHUITUTE TJIABHO WMaaT wuicja (MEHTaJIHA
penpe3eHTalrja) Kako Jla To W3BemyBaar Oapa-
HOTO JIBWDKCHbE, NOJIeKa OpOjoT Ha JBHXKCHA,
KOHM HE MOXar Jia ce AOBeIaT BO BpcKa co Oapa-
HOTO, € 3HAYNTEITHO TIOMaJl.

['pemkuTe 0/ er3eKyTHBHA MIPUPOAA CE OJHECY-
BaaT Ha OHME CIIyYal KOra UCIIUTAHUKOT IO pas-
Oupa HaJOroT, CrIocoOeH € Ja ja 3allOMHH HH-
CTpyKIMjaTa, TO 3all0OYHyBa, a MOToa joara Jo
rojaBa Ha TpeliKH. ['penkuTe o KOHIICNTYyal-
Ha MPHUPOJA Ce jaByBaaT BO CIlyyauWTe KOra Hc-
NUTaHUKOT M3BEIyBa rojeM Opoj ABHKEHA, KOU
HE MOXKaT Jia ce JOoBeIaT BO BPCKa CO MOCTaBe-
HaTa 3a/1a4a.

3axkayuok

Bp3 ocHoBa Ha moOMeHUTE pe3yNTaTH Of UCTPa-
JKYBAETO MOXKEME JIa 3aKITyYrMe JIeKa:
MeHTaliHO  peTapANpaHUTE WCIUTAHUIU O]l
nmeete rpymu (16 1. 1 19 1.), HUTY Ha €lieH CyTI-
TECT, HeMaa MaKCHMaJHO IIOCTHUTHYBambe.
[MagmoT Ha BpeAHOCTUTE Ha MOCTUTHYBamAaTa CE
IBIKAT BO wuHTepBan ox 22,86 mo 100%.
KorHuTuBHO WHTENEKTyaTHUTe (QYHKIIAH ja
JeTepMUHMpaaT crnocoOHOCTa 3a MEHTalHA
pempeseHTanuja, a moToa W MOTOpHA
er3eKyInmja.

Hajuzpaszen maj Ha IOCTHUTHYBama € PEeruCTPH-
paH Ha 3a7aunTe KOM NOJpa3Oupaar paKyBambe
co 3amucieH oojekt 85,71 (16 r.) m 100 (19 1.),
a HajMaJ Kaj HeTPAaH3UTHUBHH JIBIKCHA KOH Te-
noro 13,34% (19 r.) U HETpaH3UTUBHU JBUKE-
®ma of Tenoto 22,86 (16 r.). CnoxkeHara MOTOp-
Ha 3ajJjada yCIIOBYBa 3Ha4ajHa KOTHUTHBHA ITOJI-
JpIIKa T.e. MEHTaJIHA peripe3eHTanyja. Bo cure
TaKBH CIIyYau, HAIIUTE MCIHUTAHUIM Oea arco-
JyTHO WH(EPHOPHHU.

CrapocTa Ha UCTIUTAaHUIINTE € MPEIOMIHAHTEH
(hakTop BO yCIIEIIHOCTA 32 U3BEAyBambe Ha JIBU-
xKema. DakTopoT Ha co3peBame U 00pa3oBaHUe
MUPEKTHO BIIMjae Ha eprKacHOCTA Ha U3BEIyBa-
e Ha JBIKEHATA T.e. MCHTAJTHHUTE Perpe3eH-
TaIUu.

performance point to the structure of the mental
representation of the examinees. The structure
of the demonstrated mistakes is predominantly
of executive origin and significantly less from a
conceptual nature. This data shows that the
examinees generally have an idea (mental
representation) of how to perform the requested
movement, while the number of movements
that cannot be lead in connection to the demand
is significantly lower.

The mistakes from an executive nature point to
those cases when the examinee understands the
demand, is capable of remembering the
instruction, begins, then makes mistakes. The
mistakes from a conceptual nature emerge in
cases when the examinee makes a large number
of movements that cannot be related to the
given task.

Conclusion

Based on the gained results of the research, we
can conclude that the mentally retarded
examinees did not have a maximum
achievement on any of the subtests from either
of the groups (16 and 19 years old). The fall of
values of accomplishments lies in the interval
between 22.86% and 100%. The cognitively
intellectual functions determine the capability
of mental representation, then of motor
execution.

The most expressed fall of accomplishments is
registered in the tasks that are meant to handle
an imaginary object 85.71% (16 years) and
100% (19 years) and the least one in the non-
transitive movements towards the body 13.34%
(19 years) and non-transitive movements from
the body 22.86% (16 years). The complex
motor assignment demands a significant
support e.g. a mental representation. In all those
cases, our examinees were absolutely inferior.
The age of the examinees is a predominant
factor in the success of movement performance.
The maturity factor and education directly
influences the efficiency of movement
performance, or the so-called mental
representations.
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