JETO-TEXHOJIOI'TI AK 3ACIb MATEMATHYHOI'O PO3BUTKY
JITEN JOMIKIVIBHOI'O BIKY

Jlns OueIIOCTI 3 Hac raiay3l HayKd, TEXHIKM Ta MaTeMaTHKd € abo Iyxe
3aXOIUTIOIOUMMU Ta HAJMXaI0UUMU, 800 HaA3BUYAIHO CKIIATHUMU KOHIIeTIisIMU. BoHn
4acTO OTPUMYIOTH PEMyTalil0 KOPCTKUX» HayK. JKOpCTkWii, sIK y 3HA4YCHHI IS
PO3yMIHHS 1 BUBYEHHS, TaK 1 3 PEITyTAIli€I0 JKOPCTKOTO, TOOTO TAKOTO, SKUH 3aJIUINAE
Ay>Ke Majo MicIs A TBOpuocTi abo ysiBu. Ha mymKy aBTOpiB CTaTTi TEXHOJOTIi
LEGO copusitors TOMy 100 1 miTH, 1 TOpOCci OyJu 3aXOIUICHI HAYKOIO, 30KpeMa
MaTEMaTUKOIO.

VY cTaTTi HaroJIOUIy€eThCs, IO JJIs 3aKJIaIB JOUIKUIBHOI OCBITH BUKOPHUCTAHHS
LEGO xoHCTpyKTOpY 3 METOIO (hOpMYBaHHSI MATEMAaTHYHOI KOMIIETEHTHOCTI B JIITEH
CTapIIoro JOMIKIILHOTO BIKY € €(eKTUBHMM OCBITHIM PIIIEHHSM, a OCOOJHBO B
ymoBax nangemii COVID-19, tak sk 3ansatts 3 LEGO kOHCTpyKTOpOM MOXXHa 3
JIETKICTIO BIPOBAKYBATU IUCTAHLIWHO. Takl 3aHATTHA, SK HArojouylOTh aBTOPH
CTaTTl PO3MNATIOIOTh TMPUPOAHY LIKABICTh JITEH, JomoMararodud iM pO3BUHYTHU
HEOOXI1JJHI HABUYKH CIILIKYBAaHHS, TBOPYOCTI, CHIBIIpalll Ta KPUTHYHOIO MUCTIEHHS Yy
LIKaBI{ 1 3aXOIUTIOI04IA PopMi. TaKTUIIBHI, THYYKI PIIIEHHS POCTYTh Pa3oM 3 AIThMH,
KOJIM BOHU BHUPINIYIOTh NPOOJIEMH 1 BUSBIIAIOTH, SIK HayKa, TEXHIKA, 1HXXEHEpId Ta
MaTeMaTHKa BIUTMBAIOTh HA IXHE MOBCAKICHHE )KUTT.

MaremMaturka 3a3BU4ail BUKIaJAA€ThCS 3 BAKOPUCTAHHSIM BEJIMKOI KUTBKOCTI CIIIB, aJIe
HAaCMpaB/Al JIIOACHKUH MO30K 30BCIM HE TaK BUMTHCS MaTeMmaruill. Maremaruka
MOB's3aHAa 3 MaM'sITTIO, IHTEJIEKTOM 1 YUTAHHSM Y JITEH CTapIIOro JOMIKIILHOTO BIKY.
Pe3ynpTatn HayKOBUX JOCHIJKEHb 100 BUKOPUCTaHHS Lego TEXHOJIOTH sIK 3ac00y
MaTEeMaTUYHOTO PO3BUTKY JIT€H CTAapUIOro JOLIKIJIBHOTO BIKY 3MYLIYIOTh Hac
3aMUCIIUTHCS, Y4 MOXE CTBOPEHHS Mojenel Lego moIinmuT MO3KOB1 IIPOLECH, SIKI
TaKk HEOOXITHI JJii BUBUEHHS MaTeMaTuku. [[boMy acrekTy mpucBsidyeHa HayKOBa
CTaTTH.

HesBaxarouu Ha AOCIIIHKEHHS, 1110 TOKa3yIOTh BUPIIIAJIbHE 3HAUCHHS] MAaTEMaTHUKU
Ha JOLIKUIBHOMY PiBHI JIJIi MaOyTHHOIO aKaJE€MIYHOTO yCHiXy, AOLIKUIbHI OCBITHI
MporpamMu CTHKAIOThCS 31 3HAYHUMHU TEPElIKOJaMU B peanizauii epeKTUBHOI
MaTeMaTUYHOI TMporpaMd MaTeMAaTHMYHOTO pO3BUTKY aitel. HalOinbmmmu
MEPEIKOAaMHt, € BIJICYTHICTh JIOTIYHO BUITPABAAHOTO 3MICTy MaTeMaTHKHU JJIs AiTeH
JOWIKITFHOTO BIKYy 1 BIACYTHICTh SIKICHOTO HaBYaHHS cepel  CHiBPOOITHUKIB
JOIIKITFHUX YCTAHOB IPO T€, SIK cCaMe iHHOBAI[IITHO HaBYaTH MaTeMaTull aiteit. Croau
K BITHOCHMO MaTepiaabHO-TeXHIuHe 3a0esneueHHs 3J{O (3aknafiB AOMIKIIBLHOI
OCBITH), BIUIUB OFO/IPKETHOT KPU3H Ha MPOoQeciiiHuil pO3BUTOK BUXOBATEIB 3aKJIaJlIB
MOIIKUILHOI OCBITH 1 TaKe 1HIIIE.

Tum He MeHI, 3BEepHEMOCS A0 3apyOiKHOTO JOCBiAY 1 HaBEAEMO HACTYITHHM
IIKaBUH y paMKax Hamioro gociikeHHs ¢akt. Y 2007 pori ['per JlyHkan, eKOHOMICT,
SKUH 3apa3 mparroe B 1mKkoJii ocBiTy KamdopHilicbkoro yHiBepcuteTy B IpBiHi, moTpsc
CBIT JOMIKIJILHOT OCBITH, KOJIM BiH 1 HOTO KOJIETHU-IOCTITHUKHN OMyOJIiKyBaju CTATTIO,
110 MOKa3ye, 1[0 paHH1 MaTeMAaTUYH1 KOHIEMIII1, TaKl K 3HaHHS YKCeN 1 BUMIPIOBaHb,
OyJu «HAWUTMOTY>KHIIIUMU MPEIUKTOPAMU MI3HIIIOT0 HaBUYaHHS», HABITh OLIbIIE, HIX
yuTaHHA 1 nucbMmo. OTpuMaHi pe3yibTaTH MOCTAaBUJIM i CYMHIB Te, WIO
ACCATHIITTAMU OyJI0 IEHTPaTbHUM HAMpsIMOM pPaHHBOTO HABUaHHS: YWTAHHS 1
rpaMOTHICTS [4].



JliTh He TOBHMHHI OyTH MajeHbKMMU EifHmTeliHamu, ane O€3CYyMHIBHO INOBHHHI
OBOJIOJITM OCHOBHMMHM MAaTE€MAaTUYHUMHU TMOHSATTAMU IO TIOYATKY IIKUIBHOIO
HaByaHHA. [Ipo 3MICT HaBUYaHHS MaTEMaTUKH AIT€H JOLIKUIBHOTO BIKY HAEThCS B
OCHOBOTIOJIO)KHOMY JOKYMEHTI JUIsl TOIIKUIBHUX YCTaHOB — ba30oBOMYy KOMITOHEHTI
JIOIIKUIFHOI OCBITH.

Panni maTemaTWyHi HAaBHUYKH BHUKOPHUCTOBYIOTHCS MAITBMH MPOTATOM BCi€i iX
TiSTBHOCTI, Oyab TO B 3aKiaji JOMIKUIBHOI OCBITH, Ha MPOTYJSHII abo BIoMma.
EdextuBHuM 3ac0060M GopMyBaHHS €EeMEHTAPHUX MAaTEMaTHYHUX YSBIEHb y AITEH
pgomkineHOTO BiKy € Lego xonctpyktop. LEGO-TexHosorii, siki copsMoBaHI Ha
PO3BUTOK KOHCTPYKTHUBHOTO TBOPYOTO MHUCIEHHS, YSBH, Oa)KaHHS OCIIJIKYBaTH,
€KCIIEpUMEHTYBATH 1 BUHAXOIUTH BCE IIMPIIE BUKOPUCTOBYIOTHCS OCTAaHHIM YacoOM B
OCBITHROMY TIporieci 3akiaay nomkuibHOi ocBith, a LEGO Education nosBossie
CTBOPUTH MOTHBYIOUE, 3aXOIUIMBE OCBITHE CEPENOBUIIE HE TUIBKHU JUIS MOJATIBIIOTO
HAaBYaHHS KJIIOYOBUX MPEIMETIB IIKUIBHOI TporpaMu, a W g PO3BUTKY
HAWBXKJIMBIMUX HaBUYOK XXI CTOMITTS: KPUTUYHOIO 1 TBOPYOTO MHMCIICHHS,
BUPIIICHHS 3aBJaHb, BMIHHS MPAaILOBaTH B KOMaH]ll, BECTH JTUCKYCIIO, 3HAXOJIUTU
€IMHE pilleHHd B croipHid cutyarii. LEGO-TexHonorii cnpusioTh 3aCTOCYBaHHIO
CyYaCHHUX KOMYHIKalIMHUX Ta 1H()OPMAIIHHUX TEXHOJIOTIN Il PO3BUTKY HABUYOK
CIIUIKYBaHHS, TBOpPYMX 3AI0HOCTEM [iTe, Uil BUPIIIEHHA Mi3HABAJIbHUX,
JOCJIITHUILKUX 1 KOMyHIKAaTUBHUX 3aBJIaHb.

Meroavku HaB4aHHs 3 BUKOopucTaHHsAM LEGO-TexHo10r1i NpONOHYIOTh TaKl BUEH1
sk: T. bukoBcekuii, T. Buxpenko, FO. I'punikosa, /. Jlenucrok, FO. IBanos, C. Kyuep,
JI. ITaBmiok, O. [lererupuu, T. Tlonsuceka, I'. Pimte, B. Tkauyk, O. Tonomtokosa, H.
YurpuH. ABTOpU HAroJIOIIyIOTh Ha 17€i, [0 KOHCTPYIOBaHHS € Ba)XKJIMBUM 3aCO00M
PO3BUTKY TBOpPYMX 3A10HOCTEH y JiTel CTapmioro IOMIKiUIbHOTO BiKy. Ilim dwac
KOHCTPYIOBaHHS y JiTed (OpMYyeThCS 3[aTHICTh TEHEpYBAaTH OPUTIHAIBHI 1J1€d,
PO3BUBAETHCS ysIBA, TBOPYEC MHCIICHHS; JTITH BUAThCSA OAUUTH IIJIE pPaHIIIC YaCTHH,
3HaXOJIUTH JIeKiJIbKa BaplaHTIB BUPINICHHS 3aBJaHHS, IOEIHYBaTH MIK COOOO
HEMO€EHYBaHI Ha TMEPIINHA MOTISA eIeMEeHTH, (OPMYBATH 3B’ SI3KU MK €JIEMEHTAMH,
0 HE MaroTh Hivoro criibHoro [3, C. 23-29].

[IpoimtocTpyemo npukiIaan BUKOpUCTaHHS Lego KOHCTPYKTOpa 3 METOI0 PO3BUTKY
MaTeMaTUYHUX YMIHb B JiTel NoMKIIbHOTO BiKy. ['pa « LEGO-marematukay. XiJ rpu:
TUTUHA Kujae KyOuku. PaxyemMo KUIBKICTh HSITOYOK Ha KyOuky. Ilpaktukyemo
(dopMyBaHHS HaBUYOK paxyHKy. [loTiM mpocumo nutuHy noOyayBaTu Bexy Lego
BIJIMTOBIJTHO /10 KUIBKOCTI IISITOYOK Ha MOTO KyOUKY. Y CBOIO Yepry, J0pOCIUil pOOUTH
Te % came. Konu Bci nernunu Lego BuTpadeHi, rpaBeilb 3 HAWBUIIOK BEKEIO BUTPAE.
Xoua 11 rpa crpsiMoBaHa Ha (OpMyBaHHSI HABUYOK PaXyHKY JOIIBHO 33J]aTH IUTHHI
Taki 3anuTaHHs AK: Yus Bexxa Buie? CKIIbKY BChOTO HEerIHH Lego 3apa3 3HaX0AUThCS
y TBOi# (Moili) Bexi? I mie: ckibku 1iernuH Lego motpiOHO MeHi, 11100 Most Bexa Oyra
TaKOI0 K BUCOKOIO, 5IK TBOsI? 1[e Ha0UHO BUNTH TUTHUHY JOMIKUILHOTO BiKY KOHIIEIIIIT
BiJTHIMAHHSI 1 BUPIIICHHSI POOJIEM.

[Ile Takox MOKHa po3apyKyBaTH UppH 200 B3SITH HUGPH 3 THIIOL I'pH, 00 TUTHHA
MOTJIa 31CTaBUTH BEXKY 3 BIAMOBIIHMM CHMBOJIOM uucia. lle momomoske auTHHI
JOLIKIIBHOTO BIKY 3 PO3Mi3HABAHHSIM YHCElL.

MoskHa CTBOPUTH HE3aKIHYEHHUI MPSIMOKYTHHUK ab0 Oylb-aKy iHIIY (opMy, SKY
J03BOJISITH BaM 3poOWTH Baill yacTUHU Lego. MeHnin yactuau Lego 103BOJSATH BaM
3pOOUTH MIECTUKYTHUKH 1 BOCBMUKYTHHMKHM. Hanaiite kymi nernmH Lego pi3Hux



PO3MIpiB 1 MOMPOCITh JUTHHY 3alIOBHUTH MPSIMOKYTHUK, BUOPABIIN OJIMH 3 PI3HUX
PO3MipiB JOCTYIMHUX YacThH Lego.

3po6iTh 1Bl Bexi 3 kyOukiB LEGO. YwucioBi CHMBOJIM MOMICTITH Mepen
BIJIMOBITHUMH BE€XaMH, MO0 MOJETIIUTH Po3Mi3HaBaHHs yucen. [lompociTe AUTHHY
MOpaxyBaTh CyMy 000X BEX 1 CTBOPUTH BEXKY 13 3a3HAUCHHSAM II1€1 CYMHU.

Lego mernuHM HACTUIBKU YHIBEpCAJbHI, IO MOXYTh OyTH BHUKOPUCTaH1 MAJIs
imocTpanii pi3HUX MAaTEMAaTMYHUX MOHATH. IX MOKHA BMKOPHUCTOBYBATH s
MipaxyHKy, A0JaBaHHs, BIIHIMAHHSA, MHOKEHHS TOLIO.

Omxe, Hamu po3rsiHyTo MOXauBocTi LEGO TexHonoriif, 30kpema Lego
KOHCTPYIOBaHHSI SIK 3aco0y pO3BUTKY Y JMITeH CTapmioro IOMIKUIBHOTO BIKY
MareMaTH4HuX 3710HocTel. EdexTuBHICTH BUKOpucTaHHS Lego TexHoiorid B
ocBiTHROMY mpornect 3JIO Oyae NEepCcrneKTUBOI0 HAIIMX TOJAJIBIIMX HAYKOBHX
PO3BIIOK.

LEGO TECHNOLOGIES AS A MEANS OF PRESCHOOLERS’
MATHEMATICAL DEVELOPMENT

For most of us, the fields of science, technology, and mathematics are either very
exciting and inspiring, or extremely complex concepts. They often get a reputation for
being «hard» sciences. Hard, both in meaning for understanding and learning, and with
a reputation for being hard, that is, one that leaves very little place for creativity or
Imagination. According to the authors of the article, LEGO technologies help to ensure
that both children and adults are passionate about science, in particular mathematics.

The article notes that for preschool education institutions, using LEGO constructor
for the purpose of developing mathematical competence in senior preschoolers is an
effective educational solution, especially in the context of the COVID-19 pandemic,
since classes with LEGO constructor can be easily implemented remotely. Such
classes, as the authors of the article note, ignite the natural curiosity of children, helping
them to develop the necessary skills of communication, creativity, cooperation and
critical thinking in an interesting and exciting way. Tactile, flexible solutions grow
with children as they solve problems and discover how science, technology,
engineering, and math affect their daily lives.

Math is usually taught using a large number of words, but that's not really how the
human brain learns math. Math is related to memory, intelligence, and reading in senior
preschoolers. The results of scientific research as for using Lego technologies as a
means of mathematical development of senior preschool make us wonder whether
creating Lego models can improve the brain processes that are so necessary for learning
mathematics. Our scientific article is devoted to this aspect.

Despite research showing the crucial importance of mathematics at the preschool
level for future academic success, preschool educational programs face significant
obstacles in implementing an effective math program for children's mathematical
development. The biggest obstacles are the lack of logically justified math content for
preschoolers and the lack of quality training among preschool employees on how to
innovatively teach math to children. It also includes the impact of the budget crisis on
the professional development of preschool teachers education and all that.



Nevertheless, let's turn to foreign experience and give the following interesting fact
in the framework of our research. In 2007, Greg Duncan, an economist now at the
school of education at the University of California, Irvine, shocked the world of
preschool education when he and fellow researchers published a paper that shows that
early mathematical concepts such as knowledge of numbers and dimensions were «the
most powerful predictors of later learning», even more so than reading and writing.
The results cast doubt on what has been a central focus of early learning for decades:
reading and literacy [4].

Children should not be little Einsteins, but they should certainly master basic
mathematical concepts before starting school. The content of teaching mathematics to
preschoolers is described in the basic document for preschool institutions — the Basic
Component of Preschool Education.

Early math skills are used by children throughout their activities, whether in
preschool, on a walk, or at home. Lego constructor is an effective tool for forming
elementary mathematical representations in preschool children. LEGO-technology,
aimed at developing constructive and creative thinking, imagination, willingness to
explore, experiment and invent increasingly used in recent years in the educational
process of establishments of preschool education and LEGO Education allows you to
create motivating, exciting educational environment not only for further learning, key
subjects of the school curriculum, but also for the development of key XXI century
skills: critical and creative thinking, problem solving, ability to work in teams, to
debate, to find a single solution to a dispute. LEGO technologies promote the using of
modern communication and information technologies to develop children's
communication skills and creative abilities, and to solve cognitive, research, and
communication tasks.

Training methods using LEGO technologies are offered by many scientists, which
note the idea that construction is an important means of developing creative abilities in
senior preschoolers. During construction, children develop the ability to generate
original ideas, develop imagination and creative thinking; children learn to see the
whole before the parts, find several solutions to the problem, combine elements that
seem incongruous at first glance, and form connections between elements that have
nothing in common [3, P. 23-29].

Let's illustrate examples of using Lego for the purpose of developing mathematical
skills in preschoolers. The game «LEGO math». The game: a child throws the dice.
We count the number of specks on the cube. We practice the formation of counting
skills. Then we ask the child to build a Lego tower according to the number of spots
on his cube. In turn, the adult does the same. When all the Lego bricks are spent, the
player with the highest tower wins. Although this game is aimed at developing counting
skills, it is advisable to ask the child questions such as: Whose tower is higher? How
many Lego bricks are currently in your (my) tower? Also, how many bricks do | need
to make my tower as tall as yours? This visually teaches a preschool child the concept
of subtraction and problem solving.

You can also print out numbers or take numbers from another game so that the child
can match the tower with the corresponding number symbol. This will help a
preschoolers with number recognition.

You can create an unfinished rectangle or any other shape that your Lego pieces will
allow you to make. Smaller Lego pieces will allow you to make hexagons and



octagons. Give a pile of Lego bricks different sizes and ask the child to fill in the
rectangle by selecting one of the different sizes of available Lego pieces.

Make two towers out of LEGO bricks. Place numeric characters in front of the
corresponding towers to make it easier to recognize numbers. Ask the child to calculate
the sum of both towers and create a tower with this amount.

Lego bricks are so versatile that they can be used to illustrate various mathematical
concepts. They can be used for counting, adding, subtracting, multiplying, and so on.

So, we have considered the possibilities of LEGO technologies, in particular Lego
construction as a means of developing mathematical abilities in older preschool
children. The effectiveness of using Lego technologies in the educational process of
preschool educational institutions will be the prospect of our further scientific
researches.
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