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VAIKU (4-6 m.) MATEMATINIU
GEBEJIMU UGDYMAS
CHOREOGRAFINE VEIKLA:
PEDAGOGINIS EKSPERIMENTAS

Anotacija

Siame straipsnyje pagrindziamas netradicinis po-
ziuris | vaiky (4—6 m.) choreografing veikla ikimoky-
klinio ugdymo istaigose. Atlickamas pedagoginis eks-
perimentas ir pademonstruojama, kaip per choreogra-
finius uzsiémimus galima ugdyti vaiky matematinius
gebéjimus. Eksperimentinio modelio pagrindas — ki-
nestetinés vaiky patirties transformavimasis i kognity-
vine, leidziancia reikstis konkretiems matematiniams
gebéjimams. Choreografing veikla suprantant kaip
socialinj zaidima, vaikai skatinami judesiais iSreiksti
verbalizuotus matematinius vaizdinius. Sukuriamos
salygos, kuriomis vaikai gali manipuliuoti savo kii-
nais erdvéje kaip matematiniais objektais iSlaikydami
veiklos orientacijq i aktualia menine veikla kaip savi-
raiSkos biida. Tokia praktika lemia vaiko poreiki ne tik
choreografinei veiklai, bet ir matematiniy gebéjimu
raiskai. Pedagoginiu eksperimentu iliustruojama, kaip
vykstant vaiko fizinés padéties erdvéje kaitai jvyksta
choreografinés veiklos patyrimo konteksto transfor-
mavimasis | matematini. Jo salygomis vaikui padeda-
ma geriau suvokti taikomaja choreografinés veiklos
esme bei sickiama darnios vaiko socialinés raidos.

Pagrindiniai ZodZziai: choreografine veikla,
matematiniai gebéjimai, verbalizuoti matematiniai

vaizdiniai, socialiniy situacijy modeliavimas.

Ivadas

Zmogaus lokomocijos (lot. locus — vieta + motio —
judéjimas) ontogenezés tyrimai parodé, kad judesio
atsiradima ir raida lemia ne tik genetinés Zmogaus
ypatybés. Aplinka tampa itin svarbiu determinantu
tobulinant zmogaus lokomocinius gebéjimus (Woo-

EDUCATION OF CHILDREN’S
(4-6 YEARS) MATHEMATICAL
ABILITIES THROUGH
CHOREOGRAPHIC ACTIVITIES:
PEDAGOGICAL EXPERIMENT

Abstract

This article substantiates nontraditional attitude
towards children’s (4—6 years) choreographic activi-
ties in preschool education institutions. Pedagogical
experiment is performed and it is demonstrated how
during choreographic classes it is possible to develop
children’s mathematical abilities. The basis of experi-
mental model — transformation of children’s kines-
thetic experience into cognitive which allows convey-
ing concrete mathematical abilities. Understanding
choreographic activities as a social game, children
are motivated to express verbal mathematic images
through movements. Conditions, where children may
manipulate their bodies in space as mathematical ob-
jects prevailing orientation of activities to relevant art
activities as means of expression, are created. Such ex-
perience determines child’s need not only for choreo-
graphic activities but also for expression of mathemat-
ical abilities. Pedagogical experiment illustrates how
during the change of child’s physical position in the
space the experience context of choreographic activi-
ties transforms into mathematical. Under these condi-
tions child may better understand applied essence of
choreographic activities and coherent child’s social
development is pursued.

Key words: choreographic activities, mathemati-

cal abilities, verbalized mathematical images, model-
ing of social situations.

Introduction

Researches on ontogenesis of human’s locomotion
(lot. locus — place + motio — motion) showed that origin
and evolution of movement is determined not only
by genetic human’s features. Environment becomes
very important determinant in developing person’s
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dworth, 1906; Reed, 1985; Gibson, 1988). Remiantis
Z. Froido, A. Adlerio, K. Jungo darbais susiformavo
pagrindzian¢ios asmenybés vidinio pasaulio ir jo kiino
struktliros, judesiy tiesioginés tarpusavio priklauso-
mybés teorijos (Lowen, 1996; Mikkin, 1976, 1980).
Pasak minéty autoriy, zmogaus sensoriniai recepto-
riai, kurie signalizuoja judesi, yra tiesiogiai susieti su
smegeny dalimi, generuojancia emocijas, todél jude-
siai turi emocines konotacijas. Kadangi choreografi-
nés veiklos pagrinda sudaro judesiai bei judéjimas, tai
vaikas judesiais realizuoja estetini jautruma siedamas
save su fiziniu pasauliu. Taip vaikas igyja gebéjima
motoriskai komunikuoti analizuodamas ir apibendrin-
damas jvykius, iSgyvenimus, jausmus. Tai padeda apie
reiSkini ar objekta susikurta vidini vaizda (vaizdini)
susieti su konkreciu jo jvardijimu verbaline forma —
zodziu. Vaikas savokos esme¢ (verbalizuotq vaizding)
isisamonina per jo patirtimi paremta fizinj veiksma ji
pristatydamas kaip konkrety produkta — judesiy seka
iSreiksta Sokima. Tikétina, kad choreografinés veiklos
metu vaikus skatinant judesiais i$reiksti verbalizuotus
matematinius vaizdinius galima ugdyti vaiky mate-
matinius geb¢jimus. Tam aktualu suvokti taikomaja
kognityving choreografinés veiklos esmg¢ bei choreo-
grafinés patirties transformavimosi { matematini kon-
teksta procesus. Todél svarbiis tampa detalesni vaiky
matematiniy gebéjimy ugdymo choreografine veikla
tyrinéjimai. Tai ir lemia §io straipsnio pedagogine pro-
blemaq.

Tikslas — pedagoginio eksperimento salygomis
pademonstruoti vaiky matematiniy geb¢jimy ugdymo
choreografine veikla galimybes.

Teorinis tyrimo pagrindas. Konkreciai vaiko veiklai
reikalingas atitinkamas sociokultiirinis kontekstas
(Juodaityte, 2003; 2004). Pasak E. Telen (1986),
modeliuojant dirbtines socialines situacijas galima
formuoti ne tik matematinius ar kitokius gebéjimus,
bet ir kokybiskai naujus judesius bei judéjimo budus,
besiskirian¢ius nuo jau susiformavusiy stereotipiniy
judesiy, kurie budingi konkreciam zmogaus
vystymosi etapui. Todél remiantis vaikui aktualia i
raiSka orientuota veikla ir naudojant nesudétingas
choreografinés raiskos priemones vaikams brandinama
choreografijos meno samprata, kas sudaro prielaidq
kartu su kognityvine raida ugdyti(s) vaiko meninei,
kartu ir bendrai kultiirai. Sia aplinkybe svarbu jvertinti

siekiant iSlaikyti pusiausvyra tarp pazinimo ir raiskos

locomotiveabilities (R.S. Woodworth (1906),E.S.Reed
(1985), J. Gibson (1988). Upon the influence of works
by Z. Freud, A. Adler, K. Jung theories substantiating
direct dependence of person’s inner world and his
body’s structure and movements were formed (Lowen,
1996, Mikkin, 1976, 1980). According to these authors,
human’s sensory receptors that signalize movement
are directly related to brain’s part which generates
emotions, so movements have emotional connotations.
Since the basis of choreographic activities is formed
by movements and motion, child realizes aesthetic
sensitivity through movements relating himself to
physical world. Child acquires ability to communicate
motorically generalizing and analyzing events,
experiences, feelings. It helps to relate created internal
image about the object or experience to its concrete
denomination, verbal form — word. Child realizes
essence of concept (verbalized image) through
physical action based on his experience, presenting it
as a concrete item — dance expressed by the sequence
of movements. During choreographic activities when
stimulating children to express verbal mathematical
images through movements it is possible to develop
children’s mathematical abilities. It is important to
understand applied cognitive essence of choreographic
activities and processes of transformation of
choreographic experience into mathematical context.
Detailed researches on children mathematical abilities’
education through choreographic activities become
important. This determines pedagogic problem of this
article.

Aim — to demonstrate opportunities of children
mathematical  abilities” development  through
choreographic activities under conditions of pedagogic

experiment.

Theoretical basis of research. Concrete child’s
activities require sociocultural context (Juodaityté,
2003; 2004). As E.Telen (1986) states, by modeling
artificial social situations it is possible to cause and
form not only mathematical or other abilities but also
qualitatively new movements differing from already
formed ones that are characteristic to particular stage of
human’sdevelopment. Referringto expression-oriented
activities and using simple means of choreographic
expression, conception of choreographic art is formed
to children what makes a presumption to develop child's
art and general culture in interaction with cognitive



104

Mokytojy ugdymas 2008

poreikiy bei neapsiriboti siaurais choreografinio meno
pazinimo ar tam tikry asmens geb¢jimy ugdymo $iuo
menu tikslais.

Pasak V. N. Nikitin (1999), tinkamai organizuoja-
ma choreografiné veikla yra orientuota | asmenybés
vidinio pasaulio raiska ir veikia fizines bei psichi-
nes organizmo funkcijas, etines ir estetines indivi-
do nuostatas. Organizuojama S§iuolaikisko ugdymo
kontekste, ji atitinka asmenybés sklaidos galimybes,
kurios realizuojamos | raiSka orientuota veikla kaip
savirealizacijos biidu. Biitent tai ir lemia asmenybés
Sios veiklos poreikj bei aktualumq harmoningos as-
menybés brandai.

Kadangi ikimokykliniame amziuje vaiko veikla
kompleksiné ir skleidziasi i visas jo veiklos sferas, tai
igyta patirtis reik§minga ne vien tik choreografiniu po-
zitriu — ji apima daugelj asmenybés raidai svarbiy da-
lyky. Remiantis H. Gardner (1983) daugialypio inte-
lekto teorija, galima teigti, kad choreografinés veiklos
metu aktyvuojami ne tik kiino-kinestetinis intelektu-
alumas, bet daugiau ar maziau ir visos kitos intelek-
to rasys: lingvistinis, muzikinis, loginis-matematinis,
erdvinis, tarpasmeninis, intraasmeninis bei natiiralis-
tinis ir egzistencinis. Pasak J. Piaget (1971), yra rysys
tarp loginio — matematinio ir fizinio — kinestetinio in-
telektualumy. Remdamasis idéja apie manipuliavima
objektais erdvéje, jis teigia, kad ankstyvasis matema-
tiniy sgvoky mokymas(-is) remiasi ,,konfigiiracija su
objekty pasauliu®, kad mazi vaikai mokosi pagrindiniy
matematiniy Ziniy manipuliuodami objektais erdvéje.
Choreografinés veiklos metu paciy vaiky ktinai tam-
pa manipuliavimo objektais — jie persirikiuoja erdvéje
i§ vienos vietos | kita sudarydami tam tikras figtras,
atlikdami tam tikrus matematinius veiksmus: jiems
tenka priimti sprendimus, kad kontroliuoty savo kiina,
atlikti tinkamus judesius bei tikslingai judéti, kad da-
ryty itaka partneriams juos nuvedant i tam tikra vieta
ar erdvéje uzimant reikiama padét;.

Paprastesniy matematiniy vaizdiniy S$altinis yra
reali vaiko aplinka, su kuria jis susipazista savo
veikloje. Sio amZiaus vaikai J. Piaget kognityvinés
raidos klasifikacijoje yra ikioperacinés stadijos. Sio
amziaus vaiky matematiniai konceptai yra i§ esmés
egocentriniai, apriboti ju asmenine patirtimi. Jie dar
negali atlikti loginiy operacijy, tokiy kaip klasifikacija,
serijacija, kurios yra daugelio savoky, susijusiy su
skai¢iumi, pagrindas. 5-7 mety vaikams budinga
intuityvioji arba pereinamoji stadija. Vaikai jau gali

evolution. 1t is important to evaluate this fact when
trying to maintain the balance between cognition and
expression needs and not to get limited by narrow aims
of cognition of choreographic art and development of
person’s abilities through this art.

According to V. N. Nikitin (1999), properly orga-
nized choreographic activities are oriented to expres-
sion of person’s inner world and influence physical
and psychic person’s functions, ethic and aesthetic at-
titudes of an individual. When organized in the context
of modern education it corresponds to opportunities of
person’s spread that are realized through expression-
oriented activities as the way of self-realisation. This
determines person’s need for these activities and rel-
evance for maturity of harmonious personality.

Since at preschool age child’s activities are com-
plex, and spread to all spheres of activities, acquired
experience is important not only from choreographic
point — it involves the whole range of items important
for personality’s development. Referring to theory of
multiple intellect by H. Gardner (1983), we may state
that during choreographic activities not only body’s
kinesthetic intellectuality is activated but more or
less all the rest types of intellect: linguistic, musical,
logic-mathematical, special, interpersonal, intraper-
sonal, natural, and existential. According to J. Piaget
(1971), there is a relation between logic — mathemati-
cal, and physical-kinesthetic intelligences. Referring
to the idea of manipulating objects in space he states
that early learning(teaching) of mathematical con-
cepts refers to “configuration with objects’ world” that
young children learn main mathematical knowledge
while manipulating objects in the space. During cho-
reographic activities children’s bodies become objects
of manipulation — they reform in the space from one
place to another forming certain figures, performing
certain mathematical operations: they have to make
decisions in order to control their bodies, perform ap-
propriate movements and move purposefully so they
would influence their partners bringing them to certain
place or occupying certain position in the space.

Source of simple mathematical images is real
child’s environment that he gets acquainted in his ac-
tivities. Children of this age in classification of cog-
nitive evolution by J. Piaget are at a pre-operational
stage. Children’s mathematical concepts at this age are
egocentric and limited by their personal experience.
Children of this age cannot perform logic operations
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klasifikuoti pagal dydi, kieki ir erdvinius pozymius,
tatiau nuoseklumas ir sistemiSkumas, gebéjimas
klasifikuoti pagal du ir daugiau pozymiy jiems néra
budinga.

R. Gelman ir C. R. Gallistel (1992) skiria du
pagrindinius operavimo skaiciais biidus, kurie biidingi
ikimokyklinio amziaus vaikams: gebéjimas abstrahuoti
skaiCius (number-abstraction abilities) ir gebéjimas
protauti naudojant skaifius (numerical-reasoning
principles). Sie gebéjimai reiskiasi vaikui darant
iSvada apie viena savybe pasizyminc¢iy objekty aibe
ir priskiriant jai skaiCiy bei atliekant transformacijas
su objekty aibémis. Vaikai iSmoksta sudéti, atimti,
dauginti ir dalyti tik tuomet, kai igyja minétus
gebéjimus operuoti su daikty aibémis.

Specialiais mokymo metodais ikimokyklinio am-
ziaus vaikams galima suformuoti specialius su ma-
tematika susijusius kognityvinius mokéjimus, kuriais
paprastai nepasizymi $io amziaus tarpsnio vaikai. Ta-
¢iau, kaip teigia G. J. Craig (2000), Sie mokéjimai yra
dazniausiai greitai pamirStami, jei vaiko aplinka ne-
skatina jais naudotis arba jei negali ju komponuoti |
jau esamy mokeéjimy hierarchija. L. Vygodskij (1982),
J. Bruner (1962) ir kt. akcentavo, kad intelektuali vei-
kla tobul¢ja socialiniame Zzaidime. Daugelis moksli-
ninky, kritikuojan¢iy Piaget biologini determinizma
(pvz., M. Donaldon (1979), mano, kad suteikus Piaget
uzduotims ,,gyvenimiSka“ pobudi, daugelis vaiky jas
iSsprestu).

Savo eksperimentu mes norime pademonstruoti
galimybg realios socialinés patirties — choreografinés
veiklos pagrindu susiformavusius gebéjimus, susiju-
sius su savo padéties erdvéje suvokimu, dalyvavimu
atlickant SokanCiyjy grupés transformacijas, perkel-
ti 1 kognityviniy geb¢jimy, susijusiy su matematine
veikla, sritj. Tiriami matematiniai geb¢jimai nebuvo
tiesioginis choreografinio ugdymo tikslas — jie prista-
tomi kaip vaikui aktualios zZaidimy pobidzio veiklos,
vykdomos choreografinés kultiiros ir meno kontekste,
pasekmeé. Tai esminiai darbo organizavimo principai
matematiniam mokymui(-si) Sios veiklos metu.

Eksperimento  organizavimas ir  imties
charakteristika. Vienerius metus buvo vykdomas
pedagoginis eksperimentas su 4-5 ir 5-6 m. vaikais.
Siekiant sumazinti paSalinio poveikio jtaka tyrimo
rezultatams eksperimentines ir kontrolines grupes
sudaréme dalydami vieng grupg¢ pusiau: vienas pogrupis

such as classification, seriation that are basis of many
concepts related to number. Intuitive and transitional
stage is characteristic to 5—7 year-old children. Chil-
dren already can classify according to size, amount,
special features but consistency and systematicity,
ability to classify according to two and more features
are not characteristic to them.

R. Gelman and C. R. Gallistel (1992) distinguish
two main ways of operating with numbers which are
typical to preschool age children: number — abstraction
ability and numeral-reasoning principles. These
abilities are indicated when a child makes a conclusion
about the set of objects distinguished by one feature and
ascribing number to it and performing transformations
with the sets of objects. Children learn to add, subtract,
multiply, and divide only when acquire mentioned
abilities to operate with the sets of objects.

Using special methods it is possible to form for the
preschool age children special cognitive abilities re-
lated to mathematics, overpassing the limits of usual
abilities characteristic to this period of age. However,
as G. J. Craig (2000) states, these abilities usually are
very quickly forgotten if child’s environment does
not stimulate to use them or if they cannot be incor-
porated into the hierarchy of already present abilities.
L. Vygodskij (1982), J. Bruner (1962) and others em-
phasized that intellectual activities are developed in a
social game. Many scientists, criticizing biological de-
terminism by Piaget (e.g. M. Donaldon, (1979)) think
that if to provide the tasks by Piaget with “lifelike”
manner, many children would solve them.

With our experiment we want to demonstrate an
opportunity to transfer abilities formed on the basis of
real social experience — choreographic activities, re-
lated to perception of position in the space, participa-
tion performing transformations of dancing group into
the sphere of cognitive abilities related to mathemati-
cal activities. The investigated mathematical abilities
were not the direct aim of choreographic develop-
ment — they are presented as the consequence of im-
portant activities of game manner implemented in the
context of choreographic culture and art. These are es-
sential principles of work organisation for mathemati-
cal learning (teaching) during these activities.

Organisation of experiment and sample charac-
teristics. During the period of one year pedagogical
experiment with 4-5 and 5-6 year-old children was
carried out. Trying to reduce the influence of outsider
impact on research results, we compose experimental
and control groups dividing one group in half: one
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sudaré eksperimenting grupe, kitas tos pacios grupés
pogrupis — kontroling grupe. Tokiu biidu eksperimente
dalyvavo po du eksperimentinés ir kontrolinés grupiy
pogrupius. Eksperimente dalyvavo 41 vaikas: 21 —
eksperimentingje grupéje, 20 — kontrolingje grupéje.
Eksperimenting grupe sudaré 13 mergaiciy ( 62 proc.)
ir 8 berniuky ( 38 proc.), o kontroling grupe — 13
mergaiciy (65 proc.) ir 7 berniukai (35 proc.).

Vertinant grupes pagal amziy, eksperimentinéje
grupéje buvo kiek daugiau vaiky iki 5 m. — septyni
(33 proc.), kontrolingje tokiy vaiky buvo keturi, t. y.
20 proc. 62 proc. eksperimentinés grupés tiriamuyju
sudar¢ vaikai iki 6 m. ir 5 proc., t. y. vienas vaikas
iki 7 m. Kontroline grupg atitinkamai sudaré 80 proc.
vaiky iki 6 m., o iki 7 m. nebuvo né vieno.

Vertinant grupes darzelio lankymo patirties atzvil-
giu i8ryskejo, kad pirmus metus darzelj lanko 48 proc.
eksperimentinés grupés vaiky, o kontrolinés — 55 proc.,
antrus metus atitinkamai E — 48 proc. ir K — 30 proc.
Eksperimentinéje grupéje vienas vaikas darzelj lanko
jau tre¢ius metus. Dauguma tiek eksperimentinés, tieck
kontrolinés grupés vaiky darzeli lanko pastoviai, ati-
tinkamai E — 81 proc., o K — 75 proc.

Atlikta gauty duomeny analizé leidzia daryti
iSvadas, kad eksperimentiné ir kontrolinés grupés
yra homogeniskos skaiciaus, lyties, amzZiaus, darzelio
lankymo patirties atzvilgiu.

Pedagoginio eksperimento metodika. Matemati-
niy gebéjimy ugdymo choreografine veikla teorinio
modelio realizavimo galimybés praktikoje buvo pa-
tikrintos zvalgomojo eksperimento metu pagal spe-
cialiai sudaryta pedagoginio poveikio plana. Po pati-
krinimo atlikus tam tikras plano korekcijas, juo buvo
vadovaujamasi ir formuojamojo eksperimento metu.

Poveikio plano apibiidinimas. Pedagoginio povei-
kio plano turinys siejamas su aplinkos pazinimo te-
momis. Jos realizuojamos jvertinus vaiko patirti Sioje
srityje, kuri plec¢iama choreografijos dalykui biidingy
ziniy sistema integruojant | vaikui aktualia Zaidimy
pobiidzio veikla teminiy projekty pagalba. Verbalizuo-
ti vaizdiniai (tarp ju ir susieti su matematiniais gebéji-
mais) bei dvasiniy vertybiy sistema materializuojama
repertuaru: konkreciais lietuviy liaudies choreografi-
niais zaidimais, rateliais, Sokiais. Siekiant apimti no-
rimas pedagoginio poveikio vaikui sritis, lietuvisky

subgroup made experimental group and the other sub-
group of the same group — control group. In this way
two subgroups of experimental and two subgroups of
control groups participated in the experiment. 41 child
participated in the experiment: 21 in experimental
group, 20 in control group. Experimental group was
composed of 13 girls (62%) and 8 boys (38%) and
control group — 13 girls (65%) and 7 boys (35%).

Evaluating the groups according to the age, in the
experimental group there were more children up to 5
years — seven (33%), in control group 4 such children
i.e. 20%. 62% of experimental group was composed
by children up to 6 years and 5% i.e. one 7 year-old
child. The control group respectively was formed by
80% of children up to 6 years, and there were no chil-
dren up to 7 years.

Evaluating groups in respect of experience of kin-
dergarten attendance it became clear that 48% of ex-
perimental group’s children attend kindergarten for the
first year, and control group — 55%, the second year
respectively E — 48% and C — 30%. In experimental
group one child has been attending kindergarten for
the third year. The majority of children of both groups
attend kindergarten constantly, respectively E — 81%,
C-175%.

Performed data analysis allows making conclusions
that experimental and control groups are homogeneous
in respect of number, gender, age, experience of
kindergarten attendance.

Methods of pedagogical experiment. Opportuni-
ties of realization of theoretical model of mathematical
abilities education through choreographic activities in
practice were verified during exploratory experiment
according to the specially prepared plan of pedagogi-
cal impact. After the check, having done some correc-
tions of the plan, it was also followed during the for-
mative experiment.

Description of impacts plan. The content of
pedagogical impact’s plan is related to topics of
environment cognition. They are realized after
evaluating child’s experience in this sphere which is
extended when integrating the system of knowledge
typical to choreography into activities of games manner
important to a child with the help of thematic projects.
Verbalized images (related to mathematical abilities)
and system of spiritual values is materialized by
repertory: particular Lithuanian choreographic games,
circles, dances. Trying to cover desirable spheres of
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Sokiy repertuaras buvo papildytas improvizacinio po-
btdzio choreografiniais Zaidimais-etiudais, choreogra-
finiais pratimais. Kiirybinés uzduotys parinktos tokios,
kurios orientuotos i vaiko raiska, pleciancios vaiky
raiskos judesiu patirtj ir kartu iSlaikancios choreogra-
finiy Ziniy sistemos ir jos pateikimo nuosekluma. Ju
esmg sudaro vaikams prasmingy verbalizuoty situaci-
ju simboliné raiska judesiais, kurie turi savo pedagogi-
ni tiksla ir paskirtj.

Veiklos metu ypatingas démesys buvo skiriamas
verbalizuotiems vaizdiniams, nes choreografiniai k-
riniai bei choreografinés uzduotys buvo siejamos su
kitiems dalykams budingy, tarp jy ir matematikai, ge-
béjimy ugdymu. Vaiky choreografinés veiklos metu,
be choreografijos menui biidingy Ziniy, nuolatos buvo
tikslingai vartojamos tokios matematinés savokos,
kaip prideti, atimti, dalyti; maza, vidutiné, didelé gru-
pé; maziausias — didZiausias,; pirmas, antras, trecias
ir t. t.; pirmas — paskutinis, apskritimas, puslankis,
kampas, kvadratas, linija, dvi linijos ir pan. Minétie-
ji verbalizuoti vaizdiniai (savokos) buvo perteikiami
ne aiskinant, o apibendrinant konkrecius vaiky veiks-
mus, t. y. savitu patirties fiksavimo biidu. Kaip miné-
ta, vaikui tai ypa¢ aktualus budas. Eksperimentinis
poveikis buvo organizuojamas vaiky turimos patirties
pagrindu, todél pradiniame etape buvo taikomas sqvo-
ky gretinimo metodas. Jo esmg sudaré minéty savoky
atitikmeny, suprantamy vaikams, pateikimas, siekiant
tikslingy veiksmuy. Visada greta pateiktos ,,buitinés*
savokos, jos aiSkinimo(-si) buvo pateikiama ir mate-
matiné savoka. Pavyzdziui, pereiti i§ vienos grupés i
kita (ateiti) reiské prideti, o iseiti — atimti, persiskirti
per pusg arba pasiskirstyti 1 kelias dalis — pasidalyti 1
dvi, tris dalis, sustoti i ratq — padaryti apskritimq, i$-
tiesti silila — sustoti | eile, o véliau ir i /inijq ir pan. Ne-
vienodas vaiky skaicius grupelése leido lyginti, kuri
grupé didesné, kuri mazesné, o personazy sustojimas
1 virting sudaré salygas kaupti sekos sudarymo ir jos
ivardijimo patirtj. Kiirybiniy ,,miniprojekty” metu vai-
kai ieskodami atsakymo i uzduotis mokési atlikti tam
tikrus matematikos veiksmus: kas até¢jo atlikti kokio
nors veiksmo (pvz., ropés rauti) pirmas, antras ir t. t.,
kas stovéjo paskutinis, nuo galo antras ir pan., kokius
gyvinus keliaudamas sutiko vienas ar kitas veikéjas,
kaip jie vienas paskui kita seké i§ paskos; kas stovéjo

arCiausiai ir buvo pirmas, kas antras ir t. t., o kas buvo

impact on a child, the repertory of Lithuanian dances
was supplemented by choreographic games-studies
of improvisational manner, choreographic exercises.
Creative tasks were oriented to child’s expression,
developing children’s experience of expression through
movement and preserving consistency of system of
choreographic knowledge and its presentation. Their
essence is formed by symbolic expression of verbalized
situations important for children through movements
which have their own pedagogical aim and purpose.
During activities special attention was paid to ver-
balized images since choreographic works and tasks
were related to development of abilities characteris-
tic to other subjects including mathematics. During
children’s choreographic activities alongside with the
knowledge typical to choreography art the following
mathematical concepts were purposefully used: to add,
to subtract, to divide; small, medium, large group; the
smallest — the largest, the first, second, third, etc.; the
first — the last; circle, half circle, corner, square, line,
two lines, etc. Mentioned verbalized images (concepts)
were revealed not by explaining but generalizing con-
crete children’s actions i.e. in a particular way of ex-
perience fixing. As already mentioned it is especially
important way for a child. Since experimental impact
was organized on the basis of children’s experience,
in the main stage the method of concepts’ comparison
was used. Its essence was formed by presentation of
equivalents of mentioned concepts comprehensible
for children pursuing purposeful actions. Alongside
the presented “home” concept and its explanation, its
mathematical concept was always presented. For in-
stance, to move from one group to another (fo come)
meant o add, and “to leave” — to subtract, to divide
into halves or fo divide into several parts — to divide
into two, three parts, to stand in a circle — to make a
circle, to unfold thread — to stand in a queue and later
in a line, etc. Unequal number of children in groups
allowed comparing which group is bigger and which
smaller, range of characters allowed saving experi-
ence of sequence formation and its designation. Dur-
ing creative “miniprojects” children searching for the
tasks’ answer learnt to do certain mathematical opera-
tions: who came first, second to perform certain action
(e.g. to tear up a turnip), who was standing the last, the
second at the end, etc., which animals one or another
character met while traveling, how they followed each
other; who was standing close, who was the first, the
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paskutinis. O jvair@is atlickamy choreografiniy kri-
niy bréziniai bei naudojami susikabinimo biidai plété
geometriniy figliry, tokiy kaip ratas, puslankis, eilés,

zvaigzdutés ir kt., paZinimo patirtj.

Matematiniy gebéjimy vertinimo metodika

Kognityviniai choreografinés veiklos aspektai
buvo ivertinti analizuojant choreografinés veiklos
poveikij tam tikry matematiniy gebéjimy raiskai. Su-
darant 4-7 m. vaiky matematiniy gebéjimy raiskos
empiriniy poZymiy sistema nurodyti Sie gebéjimai:

e aritmetiniy veiksmy (pridéti, atimti, dalyti)

esmés suvokimas,

* aibés dalijimas i lygias dalis,

» figliry konstravimas,

» daikty klasifikavimas i grupes pagal dydj,

* daikty sekos sudarymas (nuo maziausio iki
didziausio ir atvirksc¢iai),

» skaiCiaus suvokimas (moka pasakyti skaiCiy
pavadinimus ir jam priskiria atitinkama skaiciu
daikty).

Tokie pozymiai nurodyti remiantis ikimokyklinio
amziaus vaiky brandumo mokyklai tyrimais (Glebu-
viené, Grigaité, Monkevic¢iené, 2004), konkre¢iam
amziaus tarpsniui biidingais vaiky pasiekimo lygiais
(Einon, 1998), bendrosiomis ikimokyklinio amziaus
vaiky ugdymo programomis (2003) ir duomeny, uz-
fiksuoty vaiky veiklos darzelyje planavimo Zurnaluo-
se, analize.

Pozymiy ryskumas, pasireiSkiantis specifiniais
vaiko gebé¢jimais atlickant diagnostines uzduotis
matematinés veiklos kampelyje, buvo laikomas
pagrindiniu priskyrimo tam tikram rangui kriterijumi.
Analizuojant diagnostiniy uzduociy atlikima pagal
nurodyta kriterijy, pastebéta, kad ikimokyklinio
amziaus vaiky matematiniai gebéjimai iSryskéja
nevienodai, juos galima suskirstyti i tris grupes:
neryski, ryskesné ir ryski gebéjimy raiska. Remiantis
i§skirtomis grupémis, atitinkamai buvo sudaryti ir
diagnostiniai lygmenys, suranguojantys kiekvieno
matuojamo gebéjimo raiSkos kokybe: Zemq, vidutini
ir aukstq. Pagal nurodytus lygmenis buvo sudaryta
ikimokyklinio amziaus vaiky matematiniy gebéjimu
raiskos fiksavimo skalé (zr. 1 lent.).

second, the last. Various drawings of choreographic
pieces and diverse ways of holding hands extended the
experience of cognition of geometrical figures such as
circle, half circle, lines, stars, etc.

Methods of evaluation of mathematical abilities

Cognitive aspects of choreographic activities were
evaluated when analyzing the influence of choreo-
graphic activities on expression of mathematical abili-
ties. Composing the system of empirical features of
expression of mathematical abilities of 4—7 year-old
children the following abilities were distinguished:

« perception of essence of arithmetic operations
(add, subtract, divide);

« division of set into equal parts;

« construction of figures;

» classification of things according to size;

« composition of things; sequence (from the
smallest to the biggest and vice versa)

« perception of number (knows the names of
numbers, and ascribes a certain number of
things).

Such features were distinguished referring to the
researches on preschool age children’s maturity for
school (Glebuviené, Grigaité, Monkeviciene, 2004),
levels of achievements typical to particular stage of
age (Einon, 1998), general programmes of preschool
age children’s education (2003) and analysis of data
fixed in the registers of planning of children’s activities
in kindergartens.

Intensity of features, displayed through specific
child’s abilities while performing diagnostic tasks in
the corner of mathematical activities was considered
the main criterion of assignment to a certain rank.
When analysing the performance of diagnostic tasks
according to the determined criterion that mathematical
abilities of preschool age children assert differently,
they may be divided into three groups: not strong,
stronger and strong expression of abilities. Referring
to distinguished groups, respectively diagnostic levels
were created, ranking the quality of expression of each
measured ability: low, medium, and high. According to
distinguished levels, the scale of fixing of expression
of mathematical abilities of preschool age children
was formed (see Table 1).
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1 lentelé. Vaiky (4-6 m.) matematiniy gebéjimy fiksavimo lygmenys
Table 1. Levels of fixing of children’s (4-6 years) mathematic abilities

Empiriniai poZymiai (4-5 m.
vaikams)
Empirical features (4-5 year-
old children)

Zemas lygmuo (1)
Low level (1)

Vidutinis lygmuo (2)
Medium level (2)

AukStas lygmuo (3)
High level (3)

Aritmetiniy savoky suvokimas
(pridéti, atimti, dalyti)
Perception of arithmetic
concepts (to add, subtract,
divide)

Negeba atlikti veiksmy su
objektais, iliustruojanciais
duotas savokas

Unable to perform operations
with things illustrating the
given concepts

Geba veiksmais iliustruoti
vieng sgvoka

Able to illustrate one concept
by operations

Geba veiksmais
iliustruoti dvi savokas
Able to illustrate two
concepts by operations

Daikty aibés dalijimas j lygias
dalis

Division of the set of things
into equal parts

Nesugeba aibés dalyti {
lygias dalis

Unable to divide the set into
equal parts

Aibg dalija i dvi lygias dalis
Divides the set into two equal
parts

Aibg dalija { tris lygias
dalis

Divides the set into
three equal parts

Figiiry konstravimas
(apskritimas, kampas, kvadratas,
linija, dvi linijos, puslankis)
Conctruction of figures (circle,
corner, square, line, two lines,
half circle)

Negeba sukonstruoti né
vienos i§ nurodyty figliry
Unable to construct neither
of the given figures

Sukonstruoja iki trijuy
nurodyty figiiry
Constructs up to three
indicated figures

Sukonstruoja daugiau
negu tris i§ nurodyty
figliry

Constructs more than
three indicated figures

Daikty klasifikavimas j grupes
(maza, vidutiné, didelé)
Classification of things into
groups (small, medium, big)

Negeba klasifikuoti daikty i
skirtingas pagal dydi grupes
Unable to classify things into
different groups according to
the size

Daiktus klasifikuoja | dvi
skirtingy dydziy grupes
(maza — didelé)

Klasifikuoja { tris
skirtingy dydziy grupes
(maza — vidutiné —
didele)

Daikty sekos sudarymas (nuo
maziausio iki didziausio ir
atvirkséiai S ribose)
Formation of sequence of
things (from the smallest to the
biggest and vice versa at the
range of 5)

Negali sudaryti prasomos
sekos

Unable to form the requested
sequence

I seka daiktus délioja, gali
suklysti, bet galima jzvelgti
sistema

Arranges things into the set,
may make mistakes, but
possible to see the system

I seka daiktus sudeda
laisvai, bando jvardyti
Easily arranges things
into sequence and tries
to name them

Skai¢iaus suvokimas (moka
pasakyti skai¢iy pavadinimus ir
jam priskiria atitinkama skaiciy
daikty)

Perception of number (knows
the names of the numbers and
ascribes a certain number of
things to it)

Taciau negali jam priskirti
atitinkamo daikty skai¢iaus
arba tai daro iki 3

But is unable to ascribe a
certain number of things to it
or does this only up to 3

Moka pasakyti skai¢iy
pavadinimus, jam priskiria
atitinkama daikty skaiciy
(iki 6)

Knows the names of
numbers, ascribes a certain
number of things to it (up
to 6)

Moka pasakyti skaiciy
pavadinimus, jam
priskiria atitinkama
daikty skaiciy (iki 10)
Knows the names of
numbers, and ascribes a
certain number of things
to it (up to 10)

Empiriniai poZymiai (5-6 m.
vaikams)
Empirical features (5-6 year-
old children)

Zemas lygmuo (1)
Low level (1)

Vidutinis lygmuo (2)
Medium level (2)

AukStas lygmuo (3)
High level (3)

Aritmetiniy savoky esmés
suvokimas (pridéti, atimti,
dalyti)

Perception of the essence of
arithmetic concepts (to add,
subtract, divide)

Negeba atlikti veiksmy su
objektais, iliustruojanciais
duotas savokas arba tik vieng
savoka

Unable to perform operations
with objects illustrating the
given concepts or only one
concept

Geba veiksmais iliustruoti dvi
savokas

Able to illustrate two
concepts by operations

Geba veiksmais
iliustruoti tris savokas
Able to illustrate
concepts by operations

Daikty aibés dalijimas j lygias
dalis

Division of the set of things
into equal parts

Aibe dalija tik { dvi lygias
dalis

Divides the set only in two
equal parts

Aibe dalija i dvi ir tris lygias
dalis

Divides the set into two and
three equal parts

Aibe dalija { dvi, tris,
keturias lygias dalis
Divides the set into two,
three and four equal
parts
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1 lentelés tgsinys
Continued of table 1

Empiriniai poZymiai (5-6 m.
vaikams)
Empirical features (5-6 year-
old children)

Zemas lygmuo (1)
Low level (1)

Vidutinis lygmuo (2)
Medium level (2)

Aukstas lygmuo (3)
High level (3)

Figiiry konstravimas
(apskritimas, kampas, kvadratas,
linija, dvi linijos, puslankis)
Conctruction of figures (circle,
corner, square, line, two lines,
half circle)

Sukonstruoja dvi ar maziau
nurodyty figliry

Constructs two or less
indicated figures

Sukonstruoja nuo dviejy iki
keturiy nurodyty figliry
Constructs from two to four
indicated figures

Sukonstruoja nuo
keturiy iki SeSiy
nurodyty figliry
Constructs from four up
to six indicated figures

Daikty klasifikavimas j grupes
(maza, vidutiné, didel¢)
Classification of things into

Negeba klasifikuoti daikty {
skirtingas pagal dydj grupes

Unable to classify things into
dfferent groups according to

Daiktus klasifikuoja {
dvi skirtingy dydziy

groups (small, medium, big) the size

Daiktus klasifikuoja 1 dvi . vardii
skirtingy dydziy grupes, jas grupes, jas d %\./a_r va
ivardija maza — didelé $3§é - vidutme -
Classifies things into two Classifies thines into
groups of different sizes, &

groups of different size
and names them medi-
an-big

names them small-big

Daikty sekos sudarymas (nuo
maziausio iki didZiausio ir
atvirksciai, jvardija nuo pirmo I seka daiktus
iki paskutinio) nesistemingai
Formation of sequence of
things (from the smallest to

the biggest and vice versa,
enumerates from the first till the
last)

system is very weak

délioja

Arranges things into the set
without any system or the

Sudedanuomaziausioiki
Sudeda nuo maziausio iki | didZiausio ir atvirksciai,
didziausio ir atvirksciai, bet | gali jvardyti eilés tvarka
negali jvardyti eilés tvarka | (pvz.: pirmas, antras ir
(pvz.: pirmas, antras ir t. t.) | t.t.)

Arranges from the smallest to | Arranges  from  the
the biggest and vice versa, but | smallest to the biggest
unable to name the sequence | and vice versa, may
(ex. the first, the second, etc). | name the sequeance (e.g.
the first, the second, etc)

Siekiant nustatyti vaiky matematiniy gebéjimu
lygi, buvo parengtas diagnostinis testas. Ji sudaré
klasikinés praktinés uzduotys, kuriy metu vaikams
reikéjo pademonstruoti geb&jimus serijuoti ir
klasifikuoti, abstrahuoti skaiciy, priskiriant ji objekty
aibei. Teste pateikiamos su gebé&jimu protauti
naudojant skaicius susijusios uzduotys, sudarancios
pagrinda tokioms aritmetinéms operacijoms, kaip
sudéti, atimti, dalyti. Geometriniy sagvoky suvokimas
buvo tikrinamas stebint vaiky gebéjima konstruoti i$
smulkiy objekty geometrines figiiras, jas transformuoti.

Diagnostiniy uzduo¢iy metu vaikams reikéjo atlikti
konkrecius veiksmus su aibe smulkiy plastmasiniuy
figureliy, vaizduojanciy ivairius gyvinélius, pasaky
personazus. Matematiniy veiksmy atlikimo tyrimas
buvo atlickamas su kiekvienu vaiku individualiai
bendraujant paciai tyré¢jai. Pries pateikiant diagnostines
uzduotis, eksperimentatoré keturias dienas po tris
valandas bendravo su vaikais grupéje, organizavo
judriuosius zaidimus lauke ir pan. Tuo buvo siekiama
suSvelninti  adaptacijos determinuojamg pasalinj
poveiki rezultatams, gautiems pradinio diagnostinio
pjuvio metu.

Gauti tyrimo rezultatai buvo fiksuojami vertinant
kiekvieng vaika atskirai tyrimo protokole. Tyrimo
duomeny apdorojimui naudota SPSS kompiuteriné
programa. Kontrolinés ir eksperimentinés grupiu
skirtumai buvo jvertinti taikant Chi-kvadrato testa.

In order to determine the level of children’s mathe-
matical abilities the diagnostic test was created. It was
formed of classical tasks during which children had to
demonstrate abilities to certify and classify, to abstract
the number ascribing it to the set of objects. In the test
the tasks related to ability to think using numbers are
presented that form the basis for such arithmetic op-
erations as to add, to subtract, to divide. Perception
of geometrical concepts was checked when observing
children’s ability to construct geometrical figures out
of small objects, and transform them.

During diagnostic tasks children had to perform
concrete operations with the set of small plastic figures
representing various animals, characters of fairytales.
The investigation of performance of mathematical op-
erations was carried out with every child individually
communicating with the researcher herself. Before
submitting diagnostic tasks, four days around three
hours the experimenter communicated with the chil-
dren in the group, organized active games outside,
etc. The purpose of this was to reduce the extraneous
influence, determined by adaptation, over the results
received during the primary diagnostic section.

The obtained results were registered while
evaluating every child separately in the protocol of
the research. SPSS computer programme was used to
process research data. The differences of control and
experimental groups were evaluated applying Chi-
square test.
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Eksperimento rezultatai. Bendras tirty matemati-
niy pozymiy lygis buvo analizuojamas apskaiciuojant
atskiry pozymiy daznius. Eksperimentinés ir kontro-
linés grupiy skirtumams jvertinti panaudotas Pear-
son Chi-kvadrato testas, taikomas atliekant nedidelés
imties skai¢iavimus. Gauti duomenys pateikti 2 ir 3
lentelése. Uzduoties atlikimo kokybés vidurkis grupé-
je buvo skai¢iuojamas tik siekiant vaizdziai iliustruoti
situacija.

Results of the experiment. The general level of
investigated mathematical features was analysed by
calculating the frequency of separate features. In order
to evaluate the differences of experimental and control
groups Pearson Chi-square test was used, applied
when performing calculations in small samples. The
received data is presented in tables 2 and 3. The
average of quality of task’s performance in a group
was calculated only trying to illustrate the situation
visually.

2 lentelé. Vaiky elementariy matematiniy vaizdiniy tyrimo rezultatas (E ir K grupiy skirtumai iki eksperimento)
Table 2. Research result of children’s elementary mathematical images (differences of E and C groups till the

experiment)
Vertinimo vidurkis Chi-kvadrato testo rezultatai
Uzduodiy kategorijos Average of evaluation Results of Chi-square test
Categories of tasks E K ¥? reik§mé p reikSmé
y? meaning p meaning
Aritmetiniy sagvoky esmés suvokimas
. . . 1,4 1,6 0,6 0,54
Perception of essence of arithmetic concepts
Daikty dalijimas i lygias dalis
Division of things into equal parts 23 2.2 0,7 0.81
Geometnmq figliry konsj[rawmas 12 1.4 0.6 0.51
Construction of geometric figures
Daikty klasifikavimas
Classification of things 2.2 2.2 21 0,39
Sekos S}ldarymas 1.7 1.7 0.7 0.72
Formation of sequence
Skalclags suvokimas 1.4 1.7 2.6 0.32
Perception of number

IS lenteléje pateiktu duomeny matyti, kad tarp eks-
perimenting (toliau E) ir kontroling (toliau K) grupes
sudaranciy vaiky elementariy matematiniy gebé&jimy
lygis kontrolingje grup¢je iki pedagoginio poveikio
Siek tiek aukstesnis nei eksperimentingje. Kita vertus,
Sis skirtumas néra statistiSskai reikSmingas, todél gali-
ma teigti, kad tiek E, tieck K grupiy matematiniy ge-
béjimy su(si)formavimo lygis iki eksperimento metu
organizuotos choreografinés veiklos buvo panasus.

Lyginant tokiu pat btdu gautus rezultatus po
eksperimentinio choreografinés veiklos organizavimo
(I diagnostinis pjiivis — 3 lent.), matyti, kad pagal tris
elementariy matematiniy gebé&jimy pozymius ivyko
pakankamai ryskiis pokyciai — uzfiksuoti statistiskai

reikSmingi skirtumai.

From the data presented in the tables it is obvious
that the level of elementary mathematical abilities
among the children that form experimental (hereinafter
E) and control (hereinafter C) groups till pedagogical
experiment is a little bit higher in the control group than
in experimental one. On the other hand, the difference
is not statistically meaningful therefore, it is possible
to state that the level of formation of mathematical
abilities in E and C groups was similar till organized

choreographic activities during the experiment.
Comparing the results obtained in the same way
after the organisation of experiment of choreographic
activities (diagnostic section II — table 3) it is obvious
that according to three features of elementary
mathematical abilities quite clear changes appeared —

statistically meaningful changes were indicated.
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3 lentelé. Vaiky elementariy matematiniy vaizdiniy tyrimo rezultatas (E ir K grupiy skirtumai po eksperimento)
Table 3. Research result of children’s elementary mathematic images (differences of E and C groups after the

experiment)
Vertinimo vidurkis Chi kvadrato testo rezultatai
Uzduodiy kategorijos Average of evaluation Results of Chi-square test
Categories of tasks E K x* reik§me p reik§meé
y> meaning p meaning
Aritmetiniy savoky esmés suvokimas
Perception of essence of arithmetic concepts 2,6 L7 18,1 <0,001
Daikty dalijimas i lygias dalis
Division ofJ things into equal parts 2,6 2,5 2,7 0,35
Geometriniy figiiry konstravimas
Construction o% geometric figures 2,3 14 17,5 <0,001
Daikty klasifikavimas
Classification of things 2,5 2,6 0,02 1,00
Sekos sudarymas
Formation of sequence 2,6 1.9 12,8 <0,001
Skaiciaus suvokimas
Perception of number 2,1 2,0 0,15 1,0

Pedagoginio poveikio siekiamybé — kuo aukstesnis
gebéjimy pasireiskimo lygmuo, todél ir analizuodami
tyrimo rezultatus rémémés vaiky pasiekimais biitent
auksciausio lygio vaiky pasiekimais (kas atitinka 3
balus).

Analizuojant elementarius matematinius geb&jimus
apibudinanciy pozymiy kaita choreografinés veiklos
kontekste, matyti, kad pagal vienus pozymius jvyko
ryskesni, pagal kitus pozymius ne tokie ryskiis poky-
¢iai. Gerokai iSaugo eksperimentinés grupés tiriamuyju
gebéjimas suvokti aritmetines sqvokas (nuo E1 metu
0 proc. iki E2 metu 61,9 proc.). Sesiameéiai émé ge-
riau suvokti savokos dalyti prasme, o penkiameciams
suprantamesné tapo sgvoka atimti. Dalis penkiameciy
jau galéjo atlikti ir dalybos veiksmus. Tuo tarpu K gru-
péje ivyko nezymis poky¢iai (nuo K1 metu 0 proc. iki
K2 metu 5 proc.).

Gebéjimo gerai (auksStas lygmuo) konstruoti geo-
metrines figiiras eksperimentinéje grupéje pradinio
diagnostinio pjiivio metu uzfiksuota nebuvo. Il diagnos-
tinio pjuvio metu iSaugo iki 33,3 proc. Kontrolingje
grupéje Sio pozymio lygmuo nepakito: auksto ly-
gmens nepavyko uzfiksuoti nei K1, nei K2 metu. Toki
rezultata léme tai, kad bendrojoje ugdymo programoje
tokiy geometriniy savoku, kaip kampas, linija, dvi lini-
jos, puslankis mokyme néra numatytas. Matematinéje
veikloje Siame amziuje mokomasi skritulio, kvadrato,
trikampio savoky. Todél i§ mazy figtréliy vaikai s€kmin-
giausiai konstruoja kvadrato ir trikampio figiiras. Nors
daugelis vaiky i§ duoty figiiry rinkinio skritulj ir skiria,
taCiau apskritima i§ smulkiy objekty sudéti daliai vai-
ky yra sudétinga. Tai rodo, kad choreografinés veiklos
metu gerokai prapléstas geometriniy figiiry pazinimo

Since the purpose of pedagogical impact is higher
level of abilities’ expression, when analyzing the
research results we referred to children’s achievements
at the highest level (what corresponds to 3 points).

Analyzing the change of features describing
elementary mathematical abilities in the context of
choreographic activities it is clear that according to
some features bigger changes occurred and according
to other — changes are not so obvious. The ability to
understand arithmetic concepts of experimental group
strongly increased (from 0% during E1 to 61,9% during
E2). The six year-old children started to understand
better the meaning of “divide”, and for the five year-
old children the concept “subtract” became clearer.
A part of five year old children could do division
operations. In group C changes were not so obvious
(from 0% during C1 to 5% during C2).

During primary diagnostic section the ability to
construct well (high level) geometrical figures was not
registered in experimental group. During diagnostic
section II it increased up to 33,3%. In the control
group the level of this feature did not change: high
level was registered neither during C1 nor C2. Such
result was determined by the fact that in programme
of general education, teaching of such geometrical
concepts as corner, line, two lines is not provided.
Today in mathematical activities the concepts circle,
square, triangle are learnt. So, children successfully
construct squares and triangles out of small figures.
Even though many children distinguish a circle from
the set of given figures, but for a part of children it is
difficult to make a circle out of many parts. It shows
that during choreographic activities the content of
cognition of geometrical figures is extended i.e.
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turinys, t. y. vaikai susipazino su naujomis figliromis.
Tiketina, kad choreografinés veiklos metu naudojamas
Sokio brézinys, jvairs susikabinimo budai suponuo-
ja aukstesnio lygmens gebé¢jima konstruoti figiiras 1S
smulkiy objekty. Kiek mazesnis, bet statistiSkai reiks-
mingas pokytis eksperimentinéje grupéje ivyko suda-
rant daikty sekq —nuo 9,5 proc. E1 metu iki 57,1 proc.
E2 metu. Eksperimentinés grupés SeSiameciai ne tik
geriau nei kontrolinés grupés vaikai konstravo figtire-
liy seka pagal objekty dydi, bet daug geriau ivardijo ir
ju vieta sekoje. E grupés tiriamieji dazniau jvardijo ne
tik pirmaq ir paskutinj sekoje esanti zaisla, bet vartojo
savokas antras, trecias ir t. t.

Tokius minéty matematiniy vaizdiniy lygio kaitos
rezultatus 1émé tai, kad choreografinés veiklos metu
minétos matematinés savokos nuolat buvo fiksuojamos
vaiky veiksmais. Jie turéjo galimybe biti paciais
manipuliuojamais objektais — tiesioginiu veikimu,
o ne aiskinimo biidu suvokti jy prasme. Tokiu biidu
vaikams buvo sudarytos galimybés nattiraliai pazinti
geometriniy figliry savybes, serijuoti objektus.

Gebéjimas dalyti i lygias dalis, klasifikuoti daiktus
bei suvokti skaiciaus prasme tiek eksperimentinéje, tick
kontrolinéje grupéje nezZymiai iSaugo. Taciau lyginant
ivykusius poky¢ius tarp E ir K grupiy Il diagnostinio
pjuvio rezultaty statistiSkai reikSmingo skirtumo
uzfiksuota nebuvo. Tad galima daryti prielaida, kad
vaiky dalyvavimas eksperimento metu organizuotoje
choreografinéje veikloje jtakos pastaryjy matematiniy
gebéjimy biiklei neturéjo.

ISvados

Po pedagoginio eksperimento gerokai iSaugo
E grupés tiriamyjy gebéjimas suvokti aritmetines
sqvokas (2= 18,1; p<0,001). Sesiame¢iai émé geriau
suvokti savokos dalyti prasmeg, o penkiameciams
suprantamesné tapo savoka atimti.

Per eksperimenting choreografing veikla gerokai
prapléstas geometriniy figiiry pazinimo turinys (y>=
17,5; p < 0,001), t. y. E grupés vaikai susipazino su
naujomis figtiromis (kampas, linija, dvi linijos, puslan-
kis). Naudojamas Sokio brézinys, jvairiis susikabinimo
btdai suponuoja aukstesnio lygmens gebéjima kons-
truoti figiiras i§ smulkiy objekty.

Statistiskai reik§mingas pokytis eksperimentiné-
je grupéje ivyko sudarant daikty sekq (x*= 12,8;
p < 0,001). Sesiamegiai ne tik geriau nei kontrolinés
grupés vaikai konstravo figliréliy seka pagal objektu
dydji, bet daug geriau jvardijo ir ju vieta sekoje.

Geb¢jimas dalyti j lygias dalis, klasifikuoti daiktus
bei suvokti skaiciaus prasme tiek eksperimentinéje,

children know new figures. Probably the dance
drawing used during choreographic activities, various
ways of holding hands suppose the ability of higher
level to construct figures out of small objects. A little
bit smaller but statistically meaningful change in
experimental group appeared when forming sequence
of things — from 9,5% during E1 to 57,1% during E2.
Six year old children in experimental group not only
constructed better the sequence of figures according to
the size but also enumerated the place in the sequence
much better. Children in E group more often named
not only the first or last toys in the sequence but also
used the second, third, etc.

Such results of changes of mathematical images’
level were determined since during choreographic
activities the mentioned mathematical concepts were
fixed by children’s actions. They had an opportunity
to be the manipulated objects — by direct effect, not to
understand their meaning by explanation. In this way
children had opportunities to know features of geo-
metric figures naturally, seriate the objects.

Ability to divide things into equal parts, classify
objects and perceive the essence of number in both
experimental and control groups increased marginally.
Comparing the results of diagnostic section Il of E and
C groups, statistically significant difference was not
indicated. So it is possible to make a presumption that
children's participation in choreographic activities
organized during experiment did not have any influence
on condition of mathematical abilities.

Conclusions

After a pedagogical experiment ability of E group
children to understand arithmetic concepts notably
increased (x*=18,1; p < 0,001). Six year-old children
started to understand the meaning of concept “divide”
better, and the concept “subtract” became clearer to
the five year-old children.

During choreographic activities the content of
geometrical figures was signally extended (y* =
17,5; p <0,001), i.e. E group children got to know
new figures (corner, line, two lines). The used dance
drawing, ways of holding hands suppose the ability a
higher level to construct figures out of small objects.

Statistically significant difference in experimental
group happened when forming sequence of objects
(x*= 12,8; p < 0,001). Six year old children better
than children in control group constructed sequence of
objects according to their size and better named their
place in the sequence.

Ability to divide things into equal parts, classify
things and understand the meaning of number in both
experimental and control groups increased margin-
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tiek kontrolinéje grupéje iSaugo nezymiai — statistiskai
reik§mingo skirtumo nebuvo uzfiksuota. Tai rodo, kad
vaiky dalyvavimas per eksperimenta organizuotoje
choreografinéje veikloje itakos pastaryjy matematiniy
gebéjimy biklei neturéjo.

Vaikas verbalizuotus vaizdinius (ZodZiy prasmes)
iSreiskia per asmenine patirtimi paremta fizini veiks-
ma — Sokima. Eksperimento rezultatai parodé, kad i
raiSka orientuotos choreografinés veiklos metu ska-
tinant judesiais iSreik$ti verbalizuotus matematinius
vaizdinius vyksta choreografinés vaiky patirties trans-
formacija i kognityving, kuri leidzia reikstis konkre-
tiems matematiniams gebéjimams.

Choreografing veikla modeliuojant kaip socialini
zaidima, vaikams sukuriamos salygos manipuliuo-
ti savo kiinais erdv¢je kaip matematiniais objektais
iSlaikant veiklos orientacija i aktualia mening veikla
kaip saviraiskos biidg. Taip sudaromos salygos keistis
vaiky matematiniams gebéjimams savaime. Tai supo-
nuoja iS§vada, kad $i kaita vyksta kaip vaikui aktualios
zaidimy pobidzio veiklos, vykdomos choreografinés
kultitros ir meno kontekste, pasekme.

Diskusija

Kadangi ugdymo(-si) pagrindu laikomas choreo-
grafinés vaiky patirties transformavimasis | kognityvi-
ng srit], leidziancia reiks$tis konkretiems gebéjimams,
tai galima daryti prielaida, kad 4—7 m. vaiky matema-
tiniy gebéjimy ugdymo(-si) i raiska orientuota choreo-
grafine veikla pedagoginio eksperimento modelis gali
buti sékmingai taikomas siekiant ugdyti kitus vaiko
gebéjimus. Tam reikia pakeisti matematinius verbali-
zuotus vaizdinius kito pobiidzio vaizdiniais. Kita ver-
tus, toks modelis gali buti taikomas ir kitai meninei
veiklai (teatrinei, muzikinei, dailinei).
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ally — statistically significant difference was not reg-
istered. It shows that children’s participation in cho-
reographic activities during experiment did not have
influence on the state of mathematical abilities of the
latter.

The child expresses verbalized images (meanings
of words) through physical action — dancing based
on personal experience. Experiment results showed
that during choreographic activities oriented to
expression when stimulating to express verbalized
mathematical images through movements there
happens transformation of children’s choreographic
experience into cognitive sphere which lets express
concrete mathematical abilities.

Modeling choreographic activities as a social
game, conditions for children to manipulate their bod-
ies in the space as mathematical objects preserving
activities’ orientation to relevant art actions as means
of expression are created. In this way the conditions
to change children’s mathematical abilities by them-
selves are created. This supposes a conclusion that this
change appears as a consequence of game activities
relevant for a child implemented in the context of cho-
reographic culture and art.

Discussion

Since transformation of children’s choreographic
experience into cognitive sphere that allows concrete
abilities to appear is considered the basis of (self)de-
velopment, it is possible to make a presumption that
the model of pedagogical experiment of development
4-7 year-old children’s mathematical abilities oriented
to choreographic activities may be successfully ap-
plied when developing child’s other abilities. For this
purpose mathematical verbalized images should be re-
placed by different images. On the other hand, such
model may be applied for other art activities (drama,
music, fine art) as well.
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