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Pezume

OuHUTE MOTOPHU BEIITHHH CE€ TPEAYCIOB 3a
MHOTY CEKOjIHEBHU aKTUBHOCTU U ce A00pu
WHIUKATOPH Ha TIOJIOIIHEeKHUTE aKaJeMCKH OC-
TBapyBama Ha JieTeto. llenTa Ha oBa UCTpaKy-
Bame € JIa ce MpOoleHaT BiHjaHHjaTa Ha BO3pac-
Ta Bp3 pa3BOjOT Ha KOOpAWHAINKjaTa Ha (uHATA
MOTOPHKA M BH3YEITHO-MOTOpPHATa WHTErpaluja
Kaj Jemara Ha TpPeIy4YWIMIIHA BO3pacT.
[IpuMepoKOoT Ha OBa HCTPaKyBambe CE COCTOU
ox 276 npenyunnuimau nena o Kanron Capa-
eBo, bocHa u XepueroBuHa. MoTOpHUTE Belll-
TUHU Ha JIelata T npolieHuBMe co bepueruor
TECT 3a BH3YEITHO-MOTOpHA WHTETpanuja u cO
Lafayette TectoT co nepdopupana tabdna. [Toxa-
tTonuTe Oea aHAIM3UPAHU CO SHOHACOYHA aHa-
mu3a Ha Bapuwjantu AHOBA, mpocnenena co
IUTAHWpaHaTa cropenda Mely BO3pacHHUTE TPy-
mu. Mcro Taka, ja ymotpeOuBMe U perpecuckara
aHaJin3a 3a J1a r0 MPOIECHUME BJIMjaHHETO Ha
BO3pacTa ¥ MOTOPHATa KOOpIWHAIIM]ja HAaJ BHU-
3yeITHO-MOTOpHaTa WHTerpanuja. Pesynrarure
MOKa’kaa Jieka Bo3pacTa MMa 3Ha4yaeH e()eKT Bp3
pa3BojoT Ha (PUHUTE MOTOPHH BEIITHHH.
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Abstract

Fine motor skills are prerequisite for many
everyday activities and they are a good
predictor of a child's later academic outcome.
The goal of the present study was to assess
the effects of age on the development of fine
motor  coordination and  visual-motor
integration in preschool children. The sample
for this study consisted of 276 preschool
children from Canton Sarajevo, Bosnia and
Herzegovina. We assessed children's motor
skills with Beery Visual Motor Integration
Test and Lafayette Pegboard Test. Data were
analyzed with one-way ANOVA, followed by
planned comparisons between the age groups.
We also performed a regression analysis to
influence of age and motor
coordination on visual-motor integration. The
results showed that age has a great effect on
the development of fine motor skills.
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MEDICAL TREATMENT

OcBeH TOa, pe3yJITaTUTe TOKakaa JieKa MOCTOH
MOKEH CEH3UTHBEH MEepPHOJ Kaj IperydrInII-
HaTa BO3pPACT BO KOJIITO Pa3BOjOT Ha (uHATa
MOTOpUKa € 3a0p3aH. CHeuujaIucTuTe 3a paHa
MHTEPBEHIIMja Tpeba TEMEIHO Ja T eBalyHpa-
aT (QuHWTE MOTOPHU BEIITHHU Ka] MPEIydd-
JUIITHATE JIela W Jia HalpaBaT Iporpama 3a Mo-
TopHa (pe)xadminTaiyja 3a aenara Kaj KOUIITO
ce jaByBa PH3HK BO IOTJIE] Ha 3a0ILHYBAHETO
BO pa3BOjOT Ha (pUHATA MOTOPHKA.

Knyunu 300posu: pazeoj na purama momopuxa, 6u-
3VETHO-MOMOPHA UHMEZPayja, PEOYYUTUUIHU Oeya

Boegeo

duHaTa MOTOpPHA KOOpJMHAIMja M BU3YEIHO-
MOTOpHATa WHTErpanuja ce 1odap WHIUKATOP 3a
LENOKYITHOTO HUBO Ha AETCKOTO (pyHKLIMOHHpa-
we. Tue ce, UCTO Taka, [0Oap MoKa3arels Ha Io-
JIOITHE)KHUTE aKaJeMCKH IOCTUTHYBarba Ha JeTe-
to (1). Bu3yenmHo-MoTOpHAaTa HWHTETpanmja ¢
MHOT'Y Ba)KHA 32 COLIMJaJTHOTO U €MOIIMOHAITHOTO
npuiarogyBambe Bo yuwinmrero (2). Ilokpaj
aKaJleMCKUTE IOCTUTHYBamba, COLUjaTHOTO |
EMOIIMOHAITHOTO TPUIAroJyBame, (HHUTE MO-
TOPHU BEIITHHU, UCTO TaKa, Ce HEONXOJHU 32
OpOjHHM CEKOjIHEBHH aKTHBHOCTH, KaKo IINTO Ce:
00JICKYBabETO, jaJICHHETO, IPKEHETO U MAHUTTY-
nanujara co npeametd uTH. COOBETHHOT Pa3Boj
Ha (MHATa MOTOPHKA 3aBHUCH Of HEKOJKY (ak-
TOPH, BKIYYyBajKH TH: CO3DEBAKHETO HA IICH-
tpasanoT HepBeH cucreM (L{THC), ToHycOT U cu-
nata Ha MycKyiuTe. Ha McTo HHBO, BEIITHHUTE
Ha BU3YCIHO-MOTOpPHATA HWHTErpalyja 3aBUCAT
OJI: HEOIITETEHUTE BU3YEIHO-MOTOPHH CIIOCOO-
HOCTH, (prHATA MOTOPHA KOOPAWHALIN]A, TIPEUKH-
T€ BO MOTOpHKATa M OAPKIUBOTO BHUMaHHUE (3).
Kaj MHOTY CcTEeKHAaTH M pa3BOjHH MPEYKH, KAKO
IITO C€ MHTENCKTYaTHUTE PEUKH, TPayMaTUIHU
MO30YHH TOBpEIH, MPEABpPEME POJCHHU JIella,
neua co Tourette CHHIPOM U CIL., ce 3a0eeKyBa
HEIOCTaTOKOT Ha (PMHA MOTOpPHKA M HEIOCTaTo-
KOT Ha BH3YEJIHO-MOTOpHAa WHTerpanuja (4,5).
Enna on rimaBHHTE 337]a4M HA CHICIIUjaTHUTE SIy-
KaTopu/TIpoheCHOHATTHY TePaIeBTH U pexaOuIm-
TaTopu (MCTO Taka MO3HATH KaKo JEPEKTOI03H)
BO paboTaTa co Npely4YHIHIIHY Jela € MpOLeH-
Kara Ha ()MHUTE MOTOPHU BEIITWHU U HUBHATa
nocyeoBareniHa pexadbmiuranyja. (Pe)xadumm-
TalyjaTa ce COCTOM O] ToI00pyBame Ha (PUHUTE
MOTOPHH BEIITHHH CO TOCEOHO BHUMAaHUE Ha

Furthermore, the results indicated that there
are possible sensitive periods at preschool age
in which the development of fine motor skills
is accelerated. Early intervention specialists
should make a thorough evaluations of fine
motor skills in preschool children and make
motor (re)habilitation programs for children
at risk of fine motor delays.

Key words: fine motor development, visual
motor integration, preschool children

Introduction

Fine motor coordination and visual motor
integration are a good indicator of a child's
overall level of functioning. They are also a
good predictor of the child’s later academic
achievement (1). Visual motor integration is
very important for social and emotional
adjustment to school (2). Besides academic
achievement, social and emotional adjustment,
fine motor skills are also necessary for
numerous everyday activities such as dressing,
eating, holding and manipulating objects etc.
Proper fine motor development depends on
several factors including: Central Nervous
System (CNS) maturation, muscle tone and
strength. In the same line, visual-motor
integration skills depend on intact visual-
motor abilities, fine motor coordination, motor
inhibition and sustained attention (3). Fine
motor skills deficits and Visual-motor
integration deficits are present in a number of
acquired and developmental disabilities such

as intellectual disability, traumatic brain
injury, preterm children, children with
Tourette syndrome etc. (4, 5).

One of the major tasks of special
educators/occupational therapists and

rehabilitators (also known as defectologists) in
the work with preschool children is
assessment of the fine motor skills and their
subsequent rehabilitation. The (re)habilitation
consists of improvement of the fine motor
skills with special attention given to eye-hand
coordination and manipulation (6). The
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KOOpJIMHAIIMjaTa M MAaHHUITyJIalfjaTa OKO—paka
(6). IIpumoOuBKUTE 01 HaBpeMeHaTa WHTEPBEH-
I1ja BO Pa3BOjOT Ha (UHUTE MOTOPHHU BEIITHHU
ce 100po TOKYMEHTHPAHH, a O] HUB MPOU3IIETY-
Ba FEHEPATHHOT TPHHIMIT: KOJIKY TIOPaHO ce 3a-
MOYHE CO MHTEPBEHIIH]jA TOJIKY C€ IMTOA00pH TIPH-
nmobuBkHTe 3a genata (7, 8).

OBoj TpyA € A€M 071 €THO NOIIHPOKO HCTPaXKyBa-
me crposeneHo Bo Kanron CapaeBo 3a ga ce
mporieHu OpojoT Ha Nenara of MpeAydrTHIIHA
BO3pacT CO MPEYKH BO PAa3BOjOT HA MOTOpPHKATA
U TOBOpOT. Pesynrature ox mpeBaneHmujaTa u
e(eKTOT Ha TOJIOBHUTE BP3 OTCTAITyBambaTa BO I'0-
BOPOT U Ja3UKOT U BP3 BU3YEITHO-MOTOpPHATA UH-
Terpanuja ke 6uaat objaBenn Bo CriucaHHETO 32
npodecHoHANHA Tepardja, YYWIUIIHA W paHa
unrepsennyja (Journal of Occupational Therapy,
Schools and Early Intervention) (9).

Bo 0Boj Tpy ru npeTrcraByBame eheKTUTE Ha BO3-
pacra Bp3 pa3BojoT Ha KOOpAUHAIIM]aTa Ha (PUHATA
MOTOpHKA M BU3yETHO-MOTOpHATA MHTErpalyja Kaj
npenywwmimHATe gena Bo Kanton Capaeso,
bocha n Xepueroruna (buX). Opa e nipBo ucTpa-
XKyBame IITO T HPOydyBa Pa3BOJHUTE JBIDKCHA
Ha (MHUTE MOTOPHH BELITHHU Kaj TPEeXydrIINII-
HHUTE Jieria BO bruX KOPHUCTEJKHM I' TICHXOMETPHUC-
KHOT 3BYK M BIUJHUTE HHCTPYMEHTH.

Memooonozuja

Ilpumepox

[pumepokor ondaka 276 nema Ha Bo3pacT ox 3
mo 6 romwmHM (cpemHa Bo3pacT on 4,58
C/1=0,93), xom moceTyBaaT PEIOBHH TPaIdHKA
Bo Kanton CapaeBo. Jlenara Oea mojeneHu BO
yeTupu Bo3pacHu rpynu: 1. 44 peua og 2,8 mo
3,6 rogunw, 2. 90 gena ox 3,7 mo 4,5 roaunu, 3.
86 nena ox 4,6 1o 5,5 ronuuu U 4. 56 nmena oxn
5,6 mo 6,5 roguan. EBuMmeHIMjaTa 3a eqyKarmja-
Ta Ha Je1aTa COAPKHU WHPOPMAITUH 32 MEIUIUH-
CKHOT ¥ TICMXO000Pa30BHUOT CTAaTyC Ha Jelara.
Criopen oBaa €BHICHIIMja, JielaTa OJ IPUMEPO-
KOT HEMaaT HUKAKBH MO3HATH CEH30PHH (CIyIII-
HU WM BU3YEITHU) OIITETYBamha WM HEBPOJIOII-
KU OILITETYBama, a UCTO TaKa HEMaaT HUTY UHTE-
JIEKTyallHU TPEYKH, CIIOpe MepKaTa Ha Koequ-
IUCHTOT HA MHTEJMICHIM]a, KOC(PUIIMSHTOT Ha
MHTEIUreHuja aa e momai of 70.

IIpoueodypa
On 27 jaBuu rpagunku Bo Kanton Capaeso, 11
Oea cimywajHo onOpaHu, a Oea MUCTPHOYHpaHU

benefits of a timely intervention on the
development of fine motor skills are well
documented, with the general principle being
the earlier we start the intervention the better
are the outcomes for the children (7, 8).

The current study is a part of a larger research
conducted in Canton Sarajevo to estimate the
number of preschool children with deficits in
motor and speech development. The results on
the prevalence and effects of sex on speech
and language disorders and visual motor
integration are to be published in Journal of
Occupational Therapy, Schools and Early
Intervention (9).

In this study we present the effects of age on
the development of fine motor coordination
and visual-motor integration and the
relationship between age, fine motor
coordination and visual-motor integration in
preschool children in Canton Sarajevo, Bosnia
and Herzegovina (BiH). This is the first study
to examine the developmental trends of fine
motor skills in preschool children in BiH
using psychometrically sound and wvalid
instruments.

Method

Participants

The sample comprised 276 children aged 3 to 6
(mean age 4.58, SD=0.93), both sexes (150 boys,
126 girls), attending regular kindergardens in
Canton Sarajevo. Children were categorized into
four age groups: 1. children between 2.8-3.6 years
(N=44), 2. children between 3.7-4.5 years (N=90),
3. children between 4.6-5.5 years (N=86) and 4.
children between 5.6-6.5 years (N=56). Children’s
educational records contained information on
medical and psycho-educational status of the
children. According to these records, the children
in the sample did not have any known sensory
(hearing or visual) impairment or neurological
impairment and the children in the sample did not
have intellectual disability as measured by an 1Q
score of less than 70.

Procedure
Out of 27 public kindergardens in Canton
Sarajevo, 11 were randomly selected and 500
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500 Gapama 3a COTJIACHOCT JI0 POJMUTEIHNTE Ha
JieriaTa MITO TH TOCeTyBaaT OBUe rpaanHKu. bea
Bparean 320 moTnumaHud omoOpyBama, M THE
neta Oea mpoueHyBaHu. IIpodecronanHure Te-
paneBTH/CIICIHjATHATE €AyKaTOPH CO TOATHH
JATUTOMH O] TICUXOJIOTHja ¥ MPOoQeCHOHATHA Te-
pamdja T MpoIieHyBaa MOTOPHUTE BEIITHHH Ha
nenata. HemoTnomHWTe mMOAATOIM HE C€ BKITY-
YCHU BO aHAJIM3aTa, TaKa IITO UIMaBME ITPUMEPOK
ox BKymHO 276 nema. [IpBo, Ha merata uMm Oerire
naneH bepuesnor BMU-tect u moOueHure pe-
3ynratu Oea ymoTrpeOeHH 3a MOCIEIOBATEITHUTE
aHaJIM3M 32 Jia ce MPOIeH: e(eKTOT Ha BO3pacTa.
Koopaunanujara Ha ¢uHaTta MOTOpHKa Oere
mporieHeTa co Tector Ha Lafayette Purdue, a
BPEMETO 3a 3aBpIIyBakbe Ha TECTOT Oelle 3eMEHO
KaKo 3aBHCHA BapHjadia.

Hnempymenmu

BusyenHo-MoTOpHATa HHTETpanuja Oerre mporie-
HeTa co nomoul Ha bepuesnor BMU-tect 3a BU-
3yeIHO-MOTOpHATa HHTErpauuja, 6-To u3gaHue -
ckparena ¢opma (10). Toa e mmpoko ynorpedy-
BaH TECT CO MHOTY JIOOpHU TICHXOMETPHCKU MOXK-
HOCTH (KOpenialyja: MojAeId Ha TOJOBHHA - 3a
OHHE BO3pACHH TPYNH IITO BapupaaT Mery 0.86-
0.93 u anda-xoedUIUEHTOT 3a BHATPEIIIHA KOH-
3ucteHTHOCT Bapupa Mery 0.81-0.89). bepuerara
BMMH e kpeupaHa 3a IpOLEHKA Ha CTEHEHOT 10
KOJIITO TMOCIUHITE MOXKAT Ja TH WHTErprpaaT
HUBHHUTE BHU3YEIHH M MOTOPHH CIHOCOOHOCTH.
HctpaxyBameTo TMoOKaxxyBa Jieka bepueBara
BMMU e kynryponomku cioOoJeH TecT M KaKo
TaKOB € MOTOJICH 3a LIEJIUTE Ha 0BAa UCTPaXKyBa-
we. Jloonenure HeoOpaboTeHu pesynrtatu on be-
pueBata BMU Gea uckopucTeHH 3a aHaIU3a.
[MoBucokuTe pe3yiTaTd MOKaKyBaaT MoOm00pH
rreppopMaHCH.

Lafayette TectoT co nepdopupana tabia e ucko-
PHCTEH 3a MPOLEHKA Ha ()MHUTE MOTOPHH BEII-
THHH, 33 MOTOpHATa KOOPAMHAIMja M YMEIIHOCT.
Taa comprxu 25 nymky Bo KOHMIUTO AenaTta Tpeba
Jla TY CTaBaT CTaluumara. Bpemero 3a 3aBplily-
Bambe Ha 3a7adara Oelle 3eMEHO KakKo 3aBHCHA
Bapujabna. [loHuckuTe pe3yiraT yKaxyBaa Ha
mo100pu meppopMaHCH.

Cmamucmuuka ananusa

3a menmTe HA OBOj TPYI Ce yrmoTpeOuja ormucHaTa
W JIeAyKTHBHATa CTAaTUCTUKA. Pesynrarnre of
BepueBata BMU u koopanHanmjata Ha (uHaTa
MOTOpHKA TH CIOpEIMBME CO BO3pacHaTa KaTe-

consent forms were distributed to parents of
children attending these kindergardens. Total of
320 signed consent forms were returned and
these children were assessed. Occupational
therapists/special education teachers with
advanced degrees in psychology, and
occupational therapy assessed the children’s
motor skills. Incomplete data were not included
in the analysis, leaving us with the total sample
of 276 children. First, children were given
Beery VMI test and the raw scores were used in
subsequent analysis in order to assess the
effects of age. Fine motor coordination was
assessed with Lafayette Purdue test and the time
to complete the test was used as a dependant
variable.

Instruments

Visual-motor integration was assessed using
the Beery VMI- Test of Visual Motor
Integration 6™ Edition- Short Form (10). It is a
widely used test with very good psychometric
properties (split-half correlation for these age
groups varies between 0.86-0.93 and alpha
coefficient of internal consistency varies
between 0.81-0.89). The Beery VMI is
designed to assess the extent to which
individuals can integrate their visual and motor
abilities. Research indicates that Beery VMI is
almost culture free test and as such was
convenient for the purposes of this study. Raw
scores of Beery VMI were used for the
analysis. Higher scores indicate Dbetter
performance.

Lafayette Pegboard test is used for assessment
of fine motor skills, motor coordination and
dexterity. It consists of 25 holes in which
children need to place the pegs. Time to
complete the task was used as a dependant
indicate  better

variable. Lower

performance.

SCOores

Statistical analysis

Descriptive and inferential statistics were used
for the purposes of the study. We compared the
results of Beery VMI and fine motor
coordination in relation to the age category with
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ropuja co AHOBA. Ilnanupanunte criopenou Oea
U3BEICHH I0JIOIHA 32 J1a CE BHIM IIDKCHETO Ha
pasnmukuTe. 3a mogo0po Aa ce pazdepe pazBojoT
Ha BU3YEIHO-MOTOpHATa MHTETpaluja, U3BeI0B-
Me perpecrcka aHain3a cO BO3pacTa, Taka IITO
pesynrature on Lafayette mepdopupanara Ta-
Oia Oca Bo emeH Onok (Mmeronm Ha ,,Bie3”). Ha
Kpaj, omHocoT Mery Beery BMMU, Lafayette mep-
(hopupanara Tabna u Bo3pacrta Oea mpecMeTaHu
co [lupcoHOBHOT KoeduIMEHT Ha Kopenanuja.
3a cute TecToBH Oelie ynorpeOeHo anda-HHUBO
ox 0.05. ITomarornure 6ea aHATU3UPAHU CO KOM-
njyrepckara nmporpamMa SPSS v.13 3a Windows.

Pesynmamu

3HauajHuTe pe3ynTaty of Beery TecT 3a BU3yenHO-
MOTOpHa WHTerpaimja u on Lafayette Tector co
niepdoprupana Tabla ce puKakaHu Bo Tabenara 1.

Tabena 1: Pesynmamu o0 bepuesuom BMU-
mecm u pesyrimamu 00 Lafayette neppopuparna
mabna cnoped paziudHu 603PACHU KAme2opuu

ANOVA. Planned comparisons were performed
afterwards to see the trend for the differences.
In order to gain a better understanding of the
development of visual-motor integration, we
performed a regression analysis with age and
Lafayette Pegboard scores being in the one
block (enter method). Finally the relationships
between Beery VMI, Lafayette Pegboard and
age were calculated by using the Pearson
correlation coefficient. An alpha level of 0.05
was used for all tests. Data were analyzed with
the computer program SPSS v.13 for Windows.

Results

The mean results on the Beery Visual Motor
Integration Test and Lafayette Pegboard Test
are shown in table 1.

Table 1: The results of Beery VMI Test and
Lafayette Pegboard scores in different age
categories

BMMU-pesynratu M (SD)/ Pesynraru on Lafayette
Bospact/
Age cateeo VMI scores nepdopupana tabna M (SD)/
& gory Lafayette Pegboard scores
2.8-3.6 roguuu / years 4.6 (1.7) 145.8 (29.8)
3.7-4.5 ropunm / years 8.2 (2.8) 110.0 (27.1)
4.6-5.5 rogunu / years 12.9 (2.8) 86.8 (14.3)
5.6-6.5 ronunu / years 14.7 (2.6) 76.8 (15.2)

3a Beery BMMU-tect, pesynratute onq AHOBA
MOKa)kaa CTATHUCTUYKHU 3Ha4YajHa pa3liuka Mery BO3-
pacuute kateropuu F (3,272) = 167.5, p<0.001.
Tpute miaHupanu cropeaou Oea U3BEICHU U CEKO-
ja TOKaka CTaTHCTUYKH 3HAYajHU PA3JIMKH MeEry
BO3pacHUTE Ipynu (HajMajara rpyra HaclpoTH OC-
taHatute TpH, t (272) = 16.7, p<0.001; BTOpaTa
HajMaJia TpyTma HaCIPOTH JIBETE HAjBO3PACHU TPYIH
t (272) = 15.8, p<0.001; u, koHEeUHO, cropendaTa
Mel'y IBeTe HajcTapH TPYIH MOKaka 3HAYajHH pa3-
muku t (272)=4.1, p<0.001). Moxeme na BUIUME
JIeKa CO 3rOoJIEeMyBamkETO Ha BO3pacTa ce JoOMBaaT
moxo0pu pesynrata Ha BMU-TecTorT.

3a Lafayette TecTot co nepdopupana tabia, pe3yi-
tatute o1 AHOBA ucTo Taka nmokakaa CTaTHCTHY-
KA 3HAYajHU pPa3IuKu Mely BO3PACHUTE TPYIIH,
F(3,272) = 99.6, p<0.001. Ja ymoTpeOuBMe mcTaTa
TuIaHupaHa crnopenda kako 3a BMU u pesynrature
ro MOKa)kaa UCTOTO JBMKEH:E JeKa MOJA00pUTe mep-
(hopMaHCH Ha TECTOBUTE MPOM3IIETYBAaT O] 3roJje-

For the Beery VMI Test, the results of
ANOVA revealed a statistically significant
differences between the age categories F
(3,272) = 167.5, p<0.001. Three planned
comparisons were performed and each
showed statistically significant differences
between the age groups (youngest group vs.
three others, t (272) = 16.7, p<0.001; second
youngest vs. two oldest groups t (272) =
15.8, p<0.001; and finally the comparison
between the two oldest groups revealed
significant differences t (272)=4.1, p<0.001).
We can see that increasing age significantly
contributes to better results on VMI Test.

For the Lafayette Pegboard Test, the result of
ANOVA also revealed a statistically
significant difference between the age
groups, F(3,272) = 99.6, p<0.001. We used
the same planned comparisons as for the
VMI and the results revealed the same trend
that better performance on the tests comes
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MyBal€TO Ha Bo3pacTa (mpBara crmopenba: t
(272)=14.8, p<0.001; BTOpara cmopeaba t
(272)=9.6, p<0.001 wu Tperara cmopenba t
(262)=2.6, p<0.001).

CrnenHo, CIpoBEIOBME pErpecucka aHanu3a 3a Ja
TO BHJIUME BJIMjaHHETO Ha BO3pacTa M MOTOpHATa
koopauHanuja (pesynrarute on Lafayette mepgo-
pupaHa Tabna) Ha BU3yEITHO-MOTOPHATA UHTETPaIl-
nja. PesynraTture ce mpuka)xxanu Bo Tabenara 2.

Tabena 2 Pe3ume na pecpecuckama anamsa 3a npeo-
BUDYBAFAMA HA BU3VETHO-MOMOPHAMA UHMeSpayuja
Cnopeo 603pacma u MOMOPHAMA KOOPOUHAYUja

with the increasing age the (first comparison
t(272)=14.8, p< 0.001; second comparison
t(272)=9.6, p<0.001; and the third
comparison t(262)=2.6, p<0.001).

Next, we performed a regression analysis in
order to see the influence of age and motor
coordination (Lafayette Pegboard scores) on
visual motor integration. The results are
shown in table 2.

Table 2. Regression Analysis Summary for
Age and Motor Coordination Predicting the
Visual-Motor Integration

Bapuja6nu/Variables B SEB B t p
Bospact/Age 3.03 0.22 0.64 13.7 0.001
Lafayette koopanHanuja Ha MOTOpUKaTa/

Lafayette Motor Coordination -04 0.006 0.25 -4 0.001

3abenemka/Note: R?=71 (N=276, p<.001).

Kako mito ce 3abenexyBa oa Tabenara, MOACTIOT
Oelie cCTaTHCTHYKY 3HA4YacH, a BO3pacTta U MOTOp-
HaTa KoopauHanuja objacHyBaat 71% on Bapuja-
IUUTE HA BU3YEITHO-MOTOPHATA HHTETPaIlyja.
Kopemanmjara mery pesynrarure onx BMU-tector,
pesynrature on Lafayette mepdopupana tabna u
BO3pacTa ce MpUKaXaHu BO Tabenara 3.

Tabena 3 Kopenayuja nomery éo3pacma, bepuesuom
mecm 3a 8u3yeiHo-uwomoprama unmezpayuja (BMHU)
u Lafayette nepgpopupana mabna

As it can be seen from the table, the model
was statistically significant and age and
motor coordination explained 71% of the
variance in the Visual-motor integration.
The correlations of VMI Test results,
Lafayette Pegboard results and age are
shown in Table 3.

Table 3. Correlations between Age, Beery
Visual Motor Integration test (VMI) and
Lafayette Pegboard test

LafayfgfaPeetgtgoard/ BMU na Beery Bospact/
Y /Beery VMI Age
nepdopupana Tabna
Lafayette Pearson
nepdopupana tabna/ . -0.711 -0.713
Kopenanuja/ 1
Lafayette Pegbord .
Pearson correlation
BMU na bepn/ Pearson
Beery VMI Kopenanuja/ -0.711 1 0.822
Pearson correlation

3ateseruka/Note: N=276; all p's<.001

Kako miro ce 3abenexyBa, CUTE KOpeTalliK Ce CTa-
TUCTHYKH 3Ha4ajHu. [loHaTamy, ja o0jacHyBame Ko-
penanyjata Mery BH3yelTHATA MOTOPHA WHTETpaIyja
¥ BO3pacTa, KOHTPOJIMPAJKH TO BIHjaHHETO HA MO-
TopHata KoopauHanuja. [loBTopHO, KoOpemarmjata
Oeme craTucTHIky 3Ha49ajHa co 1=0.64 (p<0.001).

As 1t can be seen from the table, all
correlations were statistically  significant.
Further on, we examined the correlation
between visual motor integration and age,
controlling the influence of motor coordi-
nation. Again, the correlation was statistically
significant with r=0.64 (p<0.001).
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Huckycuja

Bo oBoj Tpyn ru nponeHuBMe eeKTUTE Ha BO3pacTa
Bp3 Pa3BojOT Ha KOOpAWHALIMjaTa HA (pHHATA MOTOPH-
Ka W BH3YEIHO-MOTOpHaTra wHTerparmja. Iloroa ja
NpOy4YHBME Kopemanpjara Mer'y Bo3pacrta, MOTOpHATa
KOOpJMHAIMja ¥ BU3YEITHO-MOTOPHATa MHTErpalyja.
[ocToeukuTe CTYAUM TO OKaKaa pa3BOjHUOT Kypc Ha
BH3YEITHO-MOTOPHHTE CIOCOOHOCTH, KOJIITO OeNekn
panmzeH pa3Boj BO ASTCTBOTO, MPOJOJIKYBa Aa ce pas-
BHBA BO aJOJIECLICHTHUOT IEPHOI, CE& M3paMHyBa BO
3pEJIocTa U TOKUBYBA Tl BO JorHaTa 3peocT (11).
OBoj Tpyx MOTBpAyBa Jcka eeKTUTE Ha BO3pacTa
Bp3 Pa3BOjOT Ha (pHATA MOTOpPHWKA C€ 3HAYAJHU 3a
npeay4rIMIIHATa Bo3pacT. [pyrute cTyauu moka-
aa Jieka eeKTUTe Ha BO3pacTa ce MCTO TaKa 3Ha-
YajHU W 3a Jelara co MHTEeNIeKTyanHu mpedku (12).
[IpumepokoT Ha nema BO OBa HCTpaxKyBame Oere
MoJIeJIeH Ha 4eTUpH Bo3pacHu kaTeropun. Ha Beery
BMU pesynrature ce 3roiemuja 3a 4 MOCHH 3a
CeKoja BO3pacHa Ipyma, OCBEH 3a IOCJeAHaTa Ipy-
T1a BO KOjaIllToO pe3yJITaTUTE Ce 3rojeMHja camo 3a 2
noeHna. OBa ,,3a0aByBame” Ha Pa3BOjOT Ha (UHATA
MOTOpHKA Kaj NpeAyYWIHIIHUTE Jela IOKaXyBa
JeKa MOXKaT Ja IIOCTOjaT NEepHOAM Ha palUACH
Pa3Boj, IPOCIIEACHH CO TICPUOIN Ha 3a0aBEH pa3Boj
Ha (UHUTE MOTOpHHM BeWITHHH. VICTHOT TpeHA ce
3abenexyBa u kaj Lafayette Tect co mepdopupana
Taba 3a YMEITHOCT W MOTOpHA KOOPJHMHAIH]A.
Pesynratute on oOBa HCTpakyBame IOKaKyBaaT
JeKa KOoOpAMHalWjaTa Ha (HUHATA MOTOPHUKA U
BU3YEIHO-MOTOpHATa HHTErpalnyja HMaaT HUCTO
Pa3BOjHO JBMXKCH:E Kaj MPEIydYHIUITHATA BO3PACT.
Hcto Taka, HE MHTepecupaiie U MeryCceOHHOT OA-
HOC Ha BO3pacTa, MOTOpHAaTa KOOpAWHALWja U BHU-
3yeITHO-MOTOpHATa MHTerpanuja. 3atoa n3BeJOBME
perpecucka aHaim3a 3a Ja BHIMME KaKO BiHjaatr
BO3pacTa W MOTOPHaTa KOOpPAMHAIMja Ha BHU3YeIN-
HO-MOTOpHaTa MHTerpanuja. Pesynarature on oBa
UCTpaKyBamke MOKaKaa CUIIHO BIIMjaHHE Ha JBETE
Bapujabimm Ha BMU co Toa mTo Bo3pacta € MHOTY
HOCHJIEH UHAMKATOP.

Hcto Taka, co3HaHWjaTa Oll OBa HCTPAXKyBambe IMO-
Ka)kyBaaT JeKa OJHOCT Mely pa3BOjoT Ha (UHATa
MOTOpPHKA M BO3pacTa HE € JIMHEeapeH, HUTY BO Ipe-
Oy4duiuiHarta Bo3pact. Kako mpernasnuBoct Tpeda
Ja ce 3a0eNexu JIeKa BO OBa UCTpaKyBame Oere
3eMeH MpecekoT Ha moxaTtonure. OBUE CO3HAHHWja
Tpeba a ce MpUMEeHAT CO Pa3lIWYHU IPUMEPOLH Ol
Jiera, a Toa Ke MpUoHece 3a eHa JJIOHTUTYJHHATTHA
CTyAMja Ha MOTOPHHUTE CIIOCOOHOCTH Ha Jerara 3a

Discussion

In this study we evaluated the effects of age
on the development of fine motor
coordination and visual motor integration.
Furthermore, we examined the correlations
between age, motor coordination and visual
motor integration. The existing studies have
shown the developmental course of visual-
motor abilities which develop rapidly in
childhood, continue to develop into
adolescence, plateau in adulthood and
decline in late adulthood (11).

This study confirmed that the effect of age
on fine motor development was significant
in preschool age. Other studies have found
the effects of age to be significant in
children with intellectual disability as well
(12). The sample of children in this study
was divided into four age categories. On the
Beery VMI the scores raised by 4 points in
each age group except for the last group in
which the scores increased only 2 points.
This ,slowing down“ of fine motor
development in preschool children indicates
that there might be periods of rapid
development followed by periods of slower
increase in fine motor skills. The same trend
was seen in the Lafayette Pegboard test of
Dexterity and Motor Coordination. The
results of this study indicate that the fine
motor coordination and visual motor
integration have the same developmental
trends at the preschool age. We were also
interested in the mutual relationship
between age, motor coordination and visual
motor integration. Therefore, we performed
a regression analysis to see how age and
motor coordination influence the visual
motor integration. The results of this study
revealed strong influence of both variables
on VMI with the age being the much
stronger predictor.

Also, the findings in this study indicate that
the relationship between fine motor
development and age is not linear, not even
in the preschool years. A caution should be
noted here as the data for this study were
cross-sectional. This findings need to be
replicated in a different sample of children
and it would be beneficial to conduct a
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Jla ce BUJM BUCTHHCKATA MPUPO/IA Ha BpCKaTta Mery
BO3pacTa M MOTOpPHHUTE crocoOHocTH. Mcro Taka,
KOPHCHO OM Owio Ja ce ynorpebu wucrara
roJeMHHA M HCTaTa BO3PACT Ha TPYNHTE 3a Jla Ce
3ajaKHAT U3BEACHUTE CTATUCTUYKH aHAIHM3M U MOC-
JIeTOBATEIIHUTE 3aKiIydol. HecoMHeHO, HHTepec-
HO OM OWJIO J1a ce MpPUMEHAT CO3HaHHWjaTa OJl OBa
HCTPaXyBamkEe HAa MPUMEPOK O] Jela OJ] MPBUTE Ye-
THPH OJIeJICHHja Ha OCHOBHOTO 0Opa3oBaHue 3a Ja
ce BUJIM JIBIDKCHHETO HAa Pa3BOjOT HA UHATA MOTO-
pHKa Kaj oBaa Bo3pacHa rpyma. Ha kpaj, O6u O6uio
KOPHCHO Jia ce yrnoTpedar Ipyru MepKH 3a BHU3Yel-
HO-MOTOPHHTE CIIOCOOHOCTH, Kako 1mTo ce bennep-
IecTanToBHOT TecT 3a Aa ce n1o0He NOMOTHUTENHA
MOTBPJIa HA PE3YATATUTE U KBATUTATUBHU aHAITU3U
3a BUJIOT Ha IPEIIKUTE IITO U NPaBart Jierara.
NmnnukanuuTe Ha OBHE CO3HAHWja CE MHOTY 3Ha-
YajHU 3a MpakTHYHATa NpoQecHoHaNHAa Teparnwja,
enyKaluja, CHeIfjalHa eayKaluja ¥ pexaOwinTa-
uja. DoKycoT Ha OBa UCTPAXKYBamE € JIa Ce MOKa-
K€ Pa3BOJHHOT KypC Ha BH3YEIHO-MOTOPHHTE CIIO-
COOHOCTH Ha TpeaydmuiinHa Bo3pact. Co3HaHH]a-
Ta TMPE3CHTUPAHU OBJIC MOCOYYBAaT HA MOXHOCTA
32 CEH3UTHUBHH MEPUOIU BO BU3YEITHO-MOTOPHHOT
pas3Boj Ha neTeTo. MoTOpHATa KOOPAUHAIIM]jA U BH-
3yeITHO-MOTOPHATA MHTETpaldja Kako JeN OJ BH-
3yeIIHO-MOTOPHUTE CIIOCOOHOCTH, MMaaT TOJIEMO
BJIMjaHUE HA CEBKYITHOTO HUBO HA ()YHKIIMOHUPAHE
Ha JICTETO, U aKaJIeMCKO U COIMjaHO. JJOKOIKY TH
3HaeMe CCH3UTHBHUTE NEPUOJM BO pa3BOjOT Ha
¢uHaTA MOTOpHKA, MOXKEME Ja co3hajeMe Mmoao0-
peHa pexaOWIUTAIMCKa MPOTrpaMa 3a 1a UM IOMOT-
HEMe Ha Jieljata co PU3MK Jia TH CIMMUHUPAAT WU
OapeMm ma ce yOmakaT HeKou OJ] 3a0aByBambaTa Ha
pas3BojoT Ha (UHATA MOTOpPHKA IITO MOXKAT A3 TU
nmaat. OBa, 32 BO3BpaT, k¢ UM IIOMOTHE Ha Jierara
na 6unat moao0po MOATOTBEHHU 3a aKaJeMCKHTE U
CEKOjIHEBHUTE NPEAN3BULIM IITO CTOjaT MpeJl HUB.

3axkay4uok

®duHUTE MOTOPHU CIIOCOOHOCTH €€ MHOTY Ba)KHU
BO JIETCKHOT pa3Boj. OBOj TPyl I'l IIOKaKa MOYKHH-
T€ CCH3UTHUBHHU NEPHOAM BO Pa3BOjOT Ha (hUHHTE
MOTOpHH BemTHHU. [Ipodecronanimre mrto pabdo-
TaT co Jaerma Tpeda aa OumaT CBECHHU 3a OBHE IIEPHO-
oM u Tpeba na o0e30emar WHIMBHUAyaIM3HpaHa
(pe)xabumuTanmcka mporpaMa 3a yOnaKyBame Ha
0aBHHOT pa3Boj Ha (prHATA MOTOpPUKA Kaj JAemara co
PHU3HUK 332 TAKOB Pa3Boj.

longitudinal study of motor abilities in
children to see the exact nature of the
relationship between age and motor skills. It
would also be usefull to have the same size
and same age bands group as it would
strenghten the statistical analysis performed
and subsequent conclusions. It would also
be interesting to replicate this study on the
sample of children from the first four grades
of elementary school to see the trends in
fine motor development in that age group.
Finally, it would be useful to use another
measure of Visual-motor abilities, such as
Bender-Gestalt test in order to get an
additional validation of the scores and
qualitative analysis of the type of errors
children make.

The implications of these findings are very
important for the practice of occupational
therapy, education, special education and
rehabilitation. The focus of this study was to
show the developmental course of visual
motor abilities at preschool age. The
findings presented here indicate the
possibility of sensitive periods in the visual
motor development of the child. Motor
coordination and visual motor integration,
as part of visual motor abilities, have a great
impact on child's overall level of
functioning both academic and social.
Knowing the sensitive periods of fine motor
development, we can design enriched
rehabilitation programs to help children at
risk eliminate or at least alleviate some of
the fine motor delay they might have. This
will, in turn, help children to be better
prepared for the academic and everyday
challanges ahead them.

Conclusion

Fine motor skills are of extreme importance
in child's development. This study has
indicated a possible sensitive periods in the
development of fine motor skills.
Professionals working with children need to
be aware of these periods and to provide
Individualized (Re)habilitation Programs for
alleviation of fine motor delays in children
at risk for such delays.
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