YHUBEP3UTET ,,'OLHE AEJTYEB* — LITHUIIL
PAKVYI/ITET 3A OBPA3OBHU HAYKHN
GOCE DELCEYV UNIVERSITY - STIP
FACULTY OF EDUCATIONAL SCIENCES

COBPEMEHOTO BOCIIUTAHUE N ObPA3OBAHME -
COCTOJbI, TPEON3BUNLIN U ITEPCIIEKTUBUI

IIECTA MEI'YHAPOJJTHA HAYYHA KOH®EPEHIIUJA
- 3bOPHUK HA TPYJIOBH —

CONTEMPORARY EDUCATION -
CONDITION, CHALLENGES AND PERSPECTIVES

VI INTERNATIONAL SCIENTIFIC CONFERENCE
—PROCEEDING BOOK -

HITHUIIL, 11 - 12 MAJ, 2018
SHTIP , MAY, 11 — 12, 2018



VI International Scientific Conference 2018

H3pasay/ Publisher
VYuusepsurer,,l oue Jemge HlTun Goce Delcev University — Stip

dakynreT 32 00pa30BHU HAYKH Faculty of educational sciences

3a m3naBayvot / For publisher
[Tpod. a-p baaxo boes Prof. Blazo Boev, PhD

Hzpasaukm coser / Publishing council

[Ipod. a-p bnaxxo boes Prof. Blazo Boev, PhD
IIpod. a-p Coma IleTpoBcka Prof. Sonja Petrovska, PhD
Ipod. x-p JIwtjana Konesa I'yaeBa Prof. Liljana Koleva Gudeva, Phd
Ipod. n-p Kupun bapbapees Prof. Kiril Barbareev, PhD
[pod. n-p lejan Mupakocku Prof. Dejan Mirakovski, PhD
I'naBen u onrosopen ypennuk / Editor in chief
[Ipod. 1-p Coma IlerpoBcka Prof. Sonja Petrovska, PhD
Texuuuku ypenuuk / Technical Editing:

Acc. n-p Janpanka Pynuesa Ass.Jadranka Runceva, PhD
Jou. n-p Hanuena Konesa Ass. prof. Daniela Koceva
Hom. n-p Upena Kuranosa Ass. prof. Irena Kitanova, PhD

Cnage Jumutpor Slave Dimitrov

Jasuuno ypenyBame / Language Editor:

Cuexana Kuposa Snezana Kirova (English language)
Hu3aju / Design:
Cnase JITuMUTpOB Slave Dimitrov

[UII-Tabenka



VI International Scientific Conference 2018

Organizer:
Faculty of Educational Sciences, “Goce Delcev” University — Stip, Republic of Macedonia

Co-organizers:
Faculty of Pedagogy, South-West University “Neofit Rilski” - Blagoevgrad, Bulgaria Faculty
of Education University of Primorska - Koper, Slovenia

Organizing Committee:

Sonja Petrovska, Faculty of Educational Sciences, “Goce Delcev” University — Stip, Republic
of Macedonia

Snezana Mirascieva, Faculty of Educational Sciences, “Goce Delcev” University — Stip,
Republic of Macedonia

Emilija Petrova Gjorgjeva, Faculty of Educational Sciences, “Goce Delcev” University — Stip,
Republic of Macedonia

Snezana Jovanova Mitkovska, Faculty of Educational Sciences, “Goce Delcev” University —
Stip, Republic of Macedonia

Daniela Koceva, Faculty of Educational Sciences, “Goce Delcev” University — Stip, Republic of
Macedonia

Irena Kitanova, Faculty of Educational Sciences, “Goce Delcev” University — Stip, Republic of
Macedonia

Oliver Cackov, Faculty of Educational Sciences, “Goce Delcev” University — Stip, Republic of
Macedonia

Verica Josimovska, Faculty of Educational Sciences, “Goce Delcev” University — Stip,
Republic of Macedonia

Jadranka Runcheva, Faculty of Educational Sciences, “Goce Delcev” University — Stip,
Republic of Macedonia

Bojana Miteva, Faculty of Educational Sciences, “Goce Delcev” University — Stip, Republic of
Macedonia

International Scientific and Editorial Committee:

PhD Sonja Petrovska, Faculty of Educational Sciences, University Goce Delcev Stip,
Macedonia

PhD Emilija Petrova Gorgeva, Faculty of Educational Sciences, University Goce Delcev Stip,
Macedonia

PhD Snezana Mirascieva, Faculty of Educational Sciences, University Goce Delcev Stip,
Macedonia

PhD Snezana Stavreva Veselinovska, Faculty of Educational Sciences, University Goce Delcev
Stip, Macedonia

PhD Stevan Aleksoski, Faculty of Educational Sciences, University Goce Delcev Stip,
Macedonia

PhD Blaze Kitanov, Faculty of Educational Sciences, University Goce Delcev Stip, Macedonia
PhD Nikola Smilkov, Faculty of Educational Sciences, University Goce Delcev Stip,
Macedonia

PhD Snezana Jovanova Mitkovska, Faculty of Educational Sciences, University Goce Delcev
Stip, Macedonia

PhD Kiril Barbareev, Faculty of Educational Sciences, University Goce Delcev Stip, Macedonia
PhD Despina Sivevska Faculty of Educational Sciences, University Goce Delcev Stip,
Macedonia



VI International Scientific Conference 2018

PhD Biljana Popeska, Faculty of Educational Sciences, University Goce Delcev Stip,
Macedonia

PhD Trajce Stojanov, Faculty of Educational Sciences, University Goce Delcev Stip,
Macedonia

PhD Oliver Cackov, Faculty of Educational Sciences, University Goce Delcev Stip, Macedonia
PhD Verica Josimovska, Faculty of Educational Sciences, University Goce Delcev Stip,
Macedonia

PhD Daniela Koceva, Faculty of Educational Sciences, University Goce Delcev Stip,
Macedonia

PhD Irena Kitanova, Faculty of Educational Sciences, University Goce Delcev Stip, Macedonia
MSc Snezana Kirova, Faculty of Philology, University Goce Delcev Stip, Macedonia

PhD Trayan Popkochev, Faculty of Pedagogy, Sout-West University "Neofit Rilski"
Blagoevgrad, Bulgaria

PhD Krasimira Marulevska, Faculty of Pedagogy, Sout-West University "Neofit Rilski"
Blagoevgrad, Bulgaria

PhD Valeri Cvetkov, Faculty of Pedagogy, Sout-West University "Neofit Rilski" Blagoevgrad,
Bulgaria

PhD Nevena Filipova, Faculty of Pedagogy, Sout-West University "Neofit Rilski" Blagoevgrad,
Bulgaria

PhD Emilija Bozgova, Faculty of Pedagogy, Sout-West University "Neofit Rilski" Blagoevgrad,
Bulgaria

PhD Gergana Djankova, Faculty of Pedagogy, Sout-West University "Neofit Rilski"
Blagoevgrad, Bulgaria

PhD Julija Kovachka, Faculty of Pedagogy, Sout-West University "Neofit Rilski" Blagoevgrad,
Bulgaria

Ph.D Ivan Prskalo, Faculty of Teacher Education, University of Zagreb, Croatia

PhD Sinisa Opic, Faculty of Teacher Education, University of Zagreb, Croatia

PhD Lidija Cvikic, Faculty of Teacher Education, University of Zagreb, Croatia

PhD Josip Milat, Faculty of Philosophy, University of Split, Croatia

PhD Tonca Jukic, Faculty of Philosophy, University of Split, Croatia

PhD Stojan Bogdanovic, University of Nis, Serbia

PhD Emina Hebib, Faculty of philosophy, Belgrade, Serbia

PhD Jannez Vogrinc, Ljubljana, Faculty of Education, University of Ljubljana, Slovenia

PhD Jurka Lepi¢nik Vodopivec, Faculty of Education, University of Primorska, Slovenija

PhD Zaharnytska Iryna lvanivna, Institute of the Child Development, National Pedagogical
Dragomanov University, Kiev, Ukraine

PhD Alla Belousova, Academy of Psychology and Education, Southern Federal University,
Rostov-na-Donu, Russia

PhD Irina Abakumova, Academy of Psychology and Education, Southern Federal University,
Rostov-na-Donu, Russia

PhD, Lutsenko Iryna Oleksiivna, Department of Children’s Creativity, Institute of the Child
Development, National Pedagogical Dragomanov University, Kiev, Ukraine

PhD Sukhorukova Halyna Viktorivna, Department of Children’s Creativity, Institute of the
Child Development, National Pedagogical Dragomanov University, Kiev, Ukraine

PhD Kot Nataliia Mykhailivna, Department of Theory and History of Preschool Pedagogy,
Institute of the Child Development, National Pedagogical Dragomanov University, Kiev,
Ukraine

PhD Aleksandra Dzoresovna Ovchinikov, Elletski state university, Bunina, Elec, Russia Irina
Genadievna Almazova, Elletski state university, Bunina, Elec, Russia

PhD Natalia Vitalevna Ivanova, Pedagogy — Psychology Institute, Cherepovetski State
University, Bunina, Cherepovech, Russia

PhD Elena V. Jakovleva, Cherepovetski State University, Bunina, Cherepovech, Russia



VI International Scientific Conference 2018

Coap*nHa

TIPEJITTOBOP.....co ittt ettt ettt ettt e e ettt e e s e e st ae e e s be e e s s ssbeeeesanbeeessnnraeessnreaeesnsens 8

COMMUNICATION AND CONFLICTS IN PRIMARY SCHOOL .....ccccceevvreiereieieiereieees 10
Biljana Manoilova FiliPOVA..........cccceviiiiiiiiieieseeeese sttt st es 10

INTERACTION-COMMUNICATION ASPECT OF ACTIVE LISTENING IN TEACHING 16

Irena Kitanova, VIadimir KITANOV .........ocveiiiiiiiiiciie ettt et 16
SAXOPHONIST JULIAN CANNONBALL ADDERLEY ....oooiiiiiieeeeeeeeeeee e 20
BOTISIAV VESEIINOV ...ttt ettt ettt e ettt e e et e e s et e e s s esaaeessesreeessesreeesesnes 20

PROFESSIONAL AND ART ASPECTS IN TEACHING THE ORCHESTRATION:
HISTORY OF DEVELOPMENT OF THE ORCHESTRA AND SETTING OF MUSICAL

Valentina Velkovska-Trajanovska®, Stefanija Leshkova-Zelenkovska®.............ccceceveveveevnane. 25

DIDACTIC RECOMMENDATIONS FOR NATIVE LANGUAGE TEACHING CONTENTS

..................................................................................................................................................... 30
OSIMEAN EMIN .ttt ettt sttt ettt be bt e st et e b e e eseeneenenreas 30
FAMULY AS A KEY FACTOR IN MODERN SCHOOL WORK ......cccceciiiieneenienieeieeiene 43
SANJA GACOV ...veveceieiieieetiete ettt e te et et e st e et et e e st et e s be e b e steesaesbesbaessenbesasestesbeensesteereentesseensenes 43
STUDY OF PROBLEMS AND PERSPECTIVES OF FOOTBALL FOR WOMEN IN
BULGARIAN UNIVERSITIES .....oiieieeetetete ettt st sttt s st 47
Georgi 1gnatoV, ASEN GEOITIEY .....c.ecvevieireeiecieeeete e ete st et este e aesteeteebesteesaesbesrsesesbeensenes 47

STANDARDS FOR CONTROL AND OPTIMIZATION OF PHYSICAL DEVELOPMENT
AND SPECIFIC WORKABILITY OF 13-14-YEAR-OLD CYCLISTS FROM BULGARIA .56

IVAN KOV ...t et ettt e e e et e et e e ebe e e sbesenbeeeenteesbeeesnteeenees 56
A STUDY OF PUPILS’ AGGRESSION.....cooiiiiiiiii 62
Veselina Ivanoval, Boyanka Peneva?, Ana BUyKIIEVa ..........cccccevveveeeeeveveeeeeeeeeeeeeeee e 62

PHYSICAL EDUCATION HELPING PUPILS' HEALTH — REVIEW OF THE PROBLEM IN

SOME COUNTRIES WORLDWIDE .....c..ootiiiiiiteiseeeesteetese ettt ettt 67
MITKE BAIrYAKOV@.....ccuecveiictieiieie ettt ettt este et etesteesaesbeeaesbesbeesbesbeesaesbesasessesbesnsessessaensens 67
MUSIC OF LEE MORGAN ...ttt ettt ettt sttt be e sbe e saeesateeee e 71
TFJCNE VEIKOV ...ttt sttt sttt sbe et e steesaenbeereeneenes 71
PROFESSIONAL STRESS AND COPING STRATEGIES AMONG TEACHERS................. 75

Emilija Boshkovska?, Daniela Hristova TasevskaZ..........ccccoevevevevereveverevereveeeeeee e, 75



VI International Scientific Conference 2018

POLITICAL LEVEL OF ADULT EDUCATION MANAGEMENT .......cccooivvininiiiicicieee, 80
Vyara Gyurova, RUMYaNa GYOIBVA..........ccereeeriereerienieeiesiteeesre et st eee s e sreene s 80

ATTITUDES AND PERSPECTIVES OF TEACHERS AND PROFESSIONAL CO-
OPERATORS ON ATTENTION DEFICIT HYPERACTIVITY DISORDER (ADHD)
SYNDROME IN PRIMARY SCHOOL STUDENTS.......cccvtiinieiiieieinineseeeeee e 87

N T g AN T 1] [0 AV TSRS 87

THE DEVELOPMENT OF TECHNOLOGY IN THE DEVELOPMENT OF LANGUAGE...92

Biljana NaumOoSKa-SarakiNSKa ..........cccceeriiriereesieeiesiesreesre s eee e seeessesreese s e ereessesreessessessneses 92
DEVELOPING IDEAS FOR WRITING ESSAYS IN FOREIGN LANGUAGES................. 101
Biljana Ivanoval, Snezana Kirova?, Dragana Kuzmanovska® ............cccccceeeceeeeeeneene, 101

TEACHER’S INTERCULTURAL COMPETENCE — NEW PROFESSIONAL IDENTITY 104

Bujar Adilit, SONja PELTOVSKA? ..........ccceveeieeeeereeeeeeeereeeeeseeseeeseseeessesesesesesesessesesesenseseseseesns 104
CONTEMPORARY CHALLENGES AND EXPECTATIONS OF INCLUSIVE EDUCATION
IN THE REPUBLIC OF BULGARIA ...ttt sttt st s s ene e 113

Julia DoNCheval, EKALEriNG IVANOVAZ .......c.eeveeeeeeeeeeeeeeee e e e eeeeeeee et eeeeenesaeeseeseeneeeeeeeaeas 113
INTEGRATION OF ICT IN EDUCATION ...c..eiiiiiiiiieteteesee et 119

Marina Trajchovskal, Stefan TrajCheV2.........cccoveveiiieieieceecese et 119
NUTRITION OF CHILDREN IN KINDERGARTENS .......cocotiietitenieneeeeieeee e 125

NaKO, TASKOV L, MItKO, KOCEVY 2 ... .ottt ettt e et e e e e et e e e eeeeeeeeaeeeeaee e 125
METHOD OF DEMONSTRATION IN TEACHING HISTORY ...cccceviiiiiiniieiieeeeeeeee, 129

OBIVET CACKOV ...ttt sttt 129

COMPUTER GAMES AND THE DEVELOPMENT OF MATHEMATICAL CONCEPTS 133

Snezana JovanoVa-MitKOVSKAL............cceeririieieieieinscee e 133
SWOT ANALYSIS — IDENTIFICATION, APPLICATION .....coooiiiiieieeieeeenee e 139
Snezana Jovanova-Mitkovska!, Popeska Biljana?, Trajce DimKOVA ..........ccccceveevevereeenenenen. 139
MODELS FOR APPLICATION OF EDUCATIONAL TECHNOLOGY ....cccccoviriieiieeieenen. 145
Suzana Nikodinovska — BanCOtOVSKA!.............cceueueiriririireeieieisiseee s sesesssaesesens 145

COMPARATIVE OVERVIEW OF PRESCHOOL AND PRIMARY SCHOOL EDUCATION
IN THE REPUBLIC OF MACEDONIA AND IN AUSTRIA ..o, 150

JAATANKA RUNCEVA. ...ttt ettt ettt et e e e e ee et e eeesssesassseaeeeeeessesasseaeeeeesssasanreseees 150

MODERN TEACHING AND EDUCATION IN MUNDIALIZATION — CHALLENGES,
PERSPECTIVES (- in culture and MUSIC @rt) ........cccveveereeeiieieeieesieeseesreesee e eseeeseeseneseneenns 162



VI International Scientific Conference 2018

Jeta Starova-Mehmeti®, Ermal IMENMETIZ.........ooueeeeeeeeeeeeeee ettt ettt e e e e eeeees 162

TOWARD ONE INTEGRATED MODEL OF ART CURRICULA IN ELEMENTARY

SCHOOL EDUCATION. ...ttt ettt st ettt ettt st et et e sbeesatesane e 165
I VoS (o] - 10 AV SRR 165
EDUCATIONAL-RHETORICAL ASPECTS OF THE USE OF PARABLES FOR THE
CHILD'S ACTIVE INCLUSION IN PEDAGOGICAL INTERACTION ......cccevirieiinieeene 169
Gergana Dyankova!, Sofia Dermendzhieva? Ivan Efremovskic...........ccococeeiieecieecene, 169
ORGANIZATIONAL CULTURE AS A CAREER DEVELOPMENT FACTOR IN THE
SCHOOL INSTITUTION ..ottt ettt ettt st sttt be st sbe et st saee e 177
IV, INANKOVA L.ttt et ee e e et e et et e e e ae et e eee et eeeeseeeaeneeeaneneeaneeanenees 177
EDUCATIONAL STATUS OF ROMA STUDENTS IN SECONDARY EDUCATION........ 181
Sadudin SADIKIY, Blerita MUSTAFAI-MAZLLAMIZ......ccoviieeeeeeeseseeeee e 181
DRUMMER EDWARD BLACKWELL .....cooiiiiieeeeee ettt 192
VIKEOT FIHPOVSKIL ..ottt ee 192
THE DRUMMER ARTHUR “ART” BLAKEY ...cottiiiiiiii ittt sveee e 195
Blag0ja ANTOVSKIL, .....vvieeeeeeeeceeeeetetceee ettt ettt ettt teae st se s e etenn e s 195
ASSESSMENT OF PHYSICAL DEVELOPMENT AND SPECIFIC WORKABILITY OF 15-
16-YEAR-OLD CYCLISTS ..ottt ettt ettt sttt sttt e st e saaesaee e 199
IVAN KOIBVL.....ee ettt s et s et s et et sesennsnnas 199
PROFESSIONAL DEVELOPMENT OF STEM TEACHERS THROUGH EUROPEAN..... 203
Silvana Jakimovska BiNOVA ..........cccveeieiriniieeieeisseeeie st 203

EDUCATION FOR PARTNERSHIP BETWEEN KINDERGARTEN AND FAMILY -

CONDITIONS AND PERSPECTIVES - ..ottt st sttt s 208
Tatjana KoteVa-MOJSOVSKAY ..........c.civeveeereeeieeetce ettt eses ettt e st se s s s sens 208
SCHOOL AND THE PROFESSIONAL IDENTITY OF THE TEACHER .......cccccoeviiieeens 214
FIOMNG SNENUL ...t 214
Multiculturalism and multiethnic SChOOL ...........ccocoiiiini e 219
AJIUIR JAKUPI ...ttt ettt st ettt e s be et e besteesaesbesasenbesreeanentas 219
MEASURING THE LEVEL OF ORIENTATION SKILLS IN THE MATHEMATICAL
PROBLEM AREA OF THIRD GRADE STUDENTS......cccciiititeteeenreseeeeesie e e 224
Valentind ChilBVAL..........c.oviiieeeieieic ettt 224

WHO IS ADULT EDUCATION MANAGER?T ..ottt 231



VI International Scientific Conference 2018

VAT GYUIOVAL ...ttt ettt ettt ettt ettt as st etese s esesessasesenes 231
SUFISM: A CULTURAL INTEGRATION POTENTIAL ....ooiitieeee et 237
Dragan KOSTOVSKIL........ccvivriririririsieieieieieieie ettt sen e e 237

PEJIMI'MCKO OBPA30BAHMUE - BEPCKA IIOYKA MJIM MOPAJIHO BOCIIMTAHUE 246

Emuuja [TerpoBa [opreBa , AHA KOILEBA .........c.cveeveeercieereeeseeseseessesssseessessessesssessessessanes 246
NEW TRENDS IN CLINICAL EDUCATION FOR MEDICAL STUDENTS........ccoeeuvveeeen. 252
Elizabeta, Zisovskal2, Marija, Dimitrovska IVanoVvaZ.............ccceeeeeerereeeeverereeeenereeeeereseseennns 252

CONCEPTUAL STRUCTURE OF ELEMENTARY EDUCATION IN THE REPUBLIC OF
MACEDONIA AND THE REPUBLIC OF TURKEY - COMPARATIVE SUMMARY ....... 261

SNEzana MiraSCIEVAL JUSIN ATSIANOVZ.........eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeeeseeesesseseeeseseesssesses 261

EDUCATION AND PROFESSIONAL DEVELOPMENT OF SUBJECT TEACHERS IN
REPUBLIC OF MACEDONIA AND IT’S COMPLIANCE WITH CONTEMPORARY

TRENDS ...ttt sttt et e e b e b e s bt e s at e s bt e b e e be e be e ebeesateeareereens 264
KT BAIDAIBEVY, ...ttt e et e et e et et e et et e e e sreeeeeaneeeeare et eanesneeeeaneereeneeans 264
MODELING OF PERSPECTIVE CONCEPTS IN EDUCATION - PLANNING AND
MANAGEMENT -ttt sttt et e bt e st e st e st e e beenbeenneas 272
Snezana Mirascieval, Daniela KOCEBVAZ........c.ooe oottt ee et e e e e e e eeeeeeeees 272
THE DILEMMAS OF MULTICULTURALISM ..ottt 278
Daniela KOCeVal, SNEZANA MITASCIEVAZ.......coveeeeeeeeeeeeeeeeee e eeee e e eeeeeeee e et eeeeeaseseeeseeeeeeeeeeees 278

DEVELOPMENT OF ADULT EDUCATION AND QUALITY OF HIGHER AND
CONTINUING EDUCATION ..ottt ettt s 283

ValENTINA SNATTANOVA ..ccooevviiiiiieie ettt ettt ettt ettt e s s st e e s s s bt e e s ssbaeesssaaeesssanaas 283



VI International Scientific Conference 2018

IMPEAT'OBOP

[Ty6nukanujata mox HacnoB ,, Cogpemenomo eocnumanue u 0Opazosauue — cocmojou,
npeoussuyy U nepcnekmusu e KoleKuja Ha TpyI0BH KOU Oea Mpe3eHTHPaH! Ha HCTOMMEHATa
KoH(epeHnrja onpxkana Ha 11 m 12 maj 2018 rogmra Bo opranm3anmja Ha DakynTeTOT 32
00pa30BHH HayKH Tpu Y HUBEp3UTETOT ,,[ ore emges Lltum, a Bo copabotka co DakyiaTeToT
nmo mexaroruja mpu J3Y ,Heodur Puncku®, bmaroesrpan, P byrapuja u co llemaromxuor
¢axynrer npu [Ipumopcku Yuusepsutet, Konep, P CnoBenwuja.

OBaa koH(epeHIMja € MPOJOHKeHHEe Ha BOCTaHOBEHaTa MpakThka Ha dakynreror u
HETOBHUTE 3AJI0KOM BO Pa3B0joT HA HAyYHATa MUCIIA Ha ITOJIETO Ha 00pa30BaHUETO KAaKO €THO O]
HAjBRXHUTE BJIOXYBama MITO OMIITECTBOTO MOXKE Jia TH HAIPaBH, U CBOCBHIHA WHBECTHUIIH]a BO
WIHWHATA Ha CEKOj HapO/l, BO MIHWHATA Ha YOBEIITBOTO, BOOIIIIITO.

Hayuno-cTpy4HHOT Kapaktep Ha KOH(EpeHIMjaTa OBO3MOXXHM HE caMO pa3MeHa Ha
MCKYCTBa W aHaJlM3a Ha COCTOj0aTa BO BOCIIUTAHUETO U 0Opa30BaHUETO HAa CHTE HUBOA, TYKY U
Tpacupame Ha MaToT 32 WIHWHATA Ha BOCIIMTHO-OOPA30BHUOT CHCTEM BO IIEJIOCT KaKO €/ICH O]l
OCHOBHHTE TEMEJH Ha Pa3BOjOT Ha 3aeJHMIATA, 33 IITO CBEAOYAT UCIUIIAHUTE CTPAHUIM BO
MOHOTrpadujaTta.

[lyOnukanujata € CHUHEpPruja Ha NPETXOAHWTEC HACTAaHM KOW IMET TOJWMHHM IO pei THu
opranuzupaiie OakynreToT 3a 00pa30BHH HAayKH, HAYYHO-CTpyYHATa KOH(pEPEHIINja U HAy4IHO-
CTpy4HaTa TpHOMHA U € POJIOJDKEHUE Ha JIeCeTTe U3/[aHuja BO TOCIEHUTE TIeT TOANHHU.

[lyonukanujara mox HacioB ,, CogpemeHomo eocnumaHnue u 00pazosanue — cocmojou,
npeoussuyu u nepcnekmugu’ € MPOAYKT Ha pa3MHCIyBamara, MCKyCTBaTa, MHIMjaTUBUTE U
MIPEJIO3UTE, TEOPUCKU U EMITMPUCKH CO3HAHHUja TPEe3eHTUPaHH Ha camaTa KOH(epeHIHja.

CoapXMHCKM TEKCTOBUTE BO MyONMKanmjata OJ MOHOrpad)CKM KapakTep TpeTupaat
mpamama OJ] Pa3IMYHM acleKTH Ha BOCIHTAHUETO W OOpa30BaHMETO, Mpamiama KOW Ce
aKTyeJHU W 3Ha4ajHU, Ha CHUTE OOpa30BHU HUBOA, O] TIPEIYyUMIINIIIHO, OCHOBHO M CPEIHO I1a Ce
JI0 BHCOKO-OOpa30BHUTE WHCTUTYIMH. BceymHOCT, MOHOTpadujaTa W300MIIyBa CO IIMPOKA
JieTie3a Ha HAyYHUW TIOTJIETN W Pa3MHUCITyBamba 3a MPEAU3BUIUTE, TIEPCIIEKTUBUATE M COCTOjOUTE
BO COBPEMEHOTO BOCIMTAaHME W 00pa30BaHWE JIeHeC, Kaj Hac, U Ha riiobaixHo HuBo. [lo cBojara
CYIITHHA, 300pHUKOT € HAMEHET 3a CUTE CTPYKTYPH KOU C€ aKTHBHO BKIYYEHH BO KPEHUPAETO,
MMILIEMEHTalKjaTa U pa3B0jOT HA BOCHUTHO-00Pa30BHHUOT MPOILIEC.

[Mokpaj monorpadckuoT Kapakrep, 300pHHKOT Ha TpynoBu Cospemenomo eocnumarnue u
obpazosanue - cocmojou, npeou3suyy U NepcneKmuey € TPUPAYHUK KO K€ UM IOCIY)XU Ha
CCTalllHUTE M WAHU TCHEpalluW YYUTCIIM W HAa CUTC AUPEKTHU W HHAUPEKTHU KPEAaTOPU Ha

oOpa3zoBHara monutuka. Ha cTpaHunuTe moMecTeHH Mery KOPHIMTE Ha OBaa KOJEKIHja, HU3
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CHHEPTHYEH MPHO, MOXAT J1a Ce HAjJaT HOBH HICH 3a TIOHATAMOIIHHA UCTPAXKYBarha U Pas3Boj
Ha BOCIUTAHHETO W O0Opa30BaHHETO. TEKCTOBUTE H300MIyBaaT CO OOTaTH W Pa3sHOBUIAHU
HCKYCTBa KOW CE€ BOJMJIKA 3a CTCKHYBalke¢ W Pa3BOj Ha HOBO HHIWBHIYATHO HCKYCTBO H
WHCTIMPAITKja 32 UIHH UCTPaKyBamba U COOUPH.

OBaa nyOsmkanuja HE ja MCLPITyBa IieyiaTa MpoOJeMaThKa Koja € MpeJMeT Ha MHTEpeC Ha
KOH(epeHInjaTa, Co OrJie/l Ha CIOKEHOCTa Ha ()EHOMEHOT BOCIIMTaHUE M 00pa3oBaHHE KaKO U
KOMITJICKCHOCTA Ha BOCIUTHO-00Pa30BHHOT cucTeM. KomruiekcHata mpupojaa Ha mpobieMoT
Kako ¥ HeroBara YCJIOBCHOCT OJl OIIITECTBEHOTO ONKPY)KyBambe, HayKara, TEXHUYKO-
TEXHOJIOMIKHOT Pa3Boj, HHAWBHUIyaTa, OTBOPA HOBH IMOJIHIbA 3a AUCKYCH]ja, HIICH 33 Pa3BHBAIbE,
HOBH MPAKTUKU CO €[JHA CIUHCTBEHA IIEJ, YHANpPEIyBame Ha BOCITUTHO-00PA30BHHUOT MPOIIEC,
3apajiy 3roJieMyBab¢ Ha KBAJIUTETOT HA CAMHOT TPOIEC M HAa 3HACHETO KaKO HETOB MPOIYKT.

Taa ocraHyBa Ja CBeJJ0YH 3a €/ICH HACTaH, €Ha COCT0jOa, BO OJIPEICHO BPEMe KaKO YCTHBO
3a TeHEePAIMHTE IIITO U/IAT.

Wm GrarogapumMe Ha CHTE MAPTUIIMIMEHTH 32 YIECTBOTO M MPUIOHECOT Ha CIIOICTyBAbETO

Ha TEOPETCKUTE Pa3MUCITyBamba U MPAKTHIHUTE UCKYCTBA Ha KOH(EpeHIujara.

o cneonama cpedba, co Ho6u udeu, UCKyCcmea u pasmuciysarsd,

Cpaeuso,

Maj, 2018
tun On ypeayBaukuoT oa0op
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YK 37.02-028.27-053.4
COMPUTER GAMES AND THE DEVELOPMENT OF MATHEMATICAL

CONCEPTS
Snezana Jovanova-Mitkovska!l

Faculty of Educational Sciences, Goce Delcev University, Stip, Macedonia
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Abstract. Computers and computer games are today actually our natural surroundings, part of our everyday lives.
They preoccupy us with their dynamism, initiate activity and gradually introduce us into a new, for us unknown,
virtual world. Starting from the golden rule of teaching “Tell me and I will forget, show me, and maybe I will
remember, involve me and I will understand”, in this paper we tried to answer several key questions: Since when
these games date?, How can they be used in the direction of the realization of educational content, in order to achieve
the process of teaching, i.e. achieving educational goals? How to use them to become a tool for learning and
developing children of preschool, elementary, high school... age? When to start using them for achieving educational
goals? Can they be a useful tool for the development of initial mathematical concepts?
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AncrpakTt. Kommjyrepure, KOMIjyTepCKUTE UTPH, BO ACHEIIHO BpEMe CE BCYLIHOCT HAIIETO IPHPOIHOTO
OIIKPY)XyBame, JIeJ Ce OJ1 HAallIeTO CeKojaHeBHe. IIeHaT co cBojaTa JMHAMHUYHOCT, TOKPEHYBAaT Ha aKTHBHOCT U
HOCTAITHO HE BOBElyBaaT BO HOB 3a HAC HEMO3HAT BUPTYeleH cBeT. Iloarajku o1 3MaTHOTO NPaBUIIO  Ha MOY4YYBambe
,.Kaku Mu 1 ke 3a0opaBaM, IMOKaKU MU M MOXKEOH Ke 3allaMeTaH, BKIIYYH Me U ke pa3bepam*, BO TpyIOT ce
o0uI0BME J1a OATOBOPHME Ha HEKOJIKY KIIy4HH npaiama: Ox kora natupaat oue urpu? Kako moxar na ce
HCKOPHUCTAT HCTUTE BO HACOKA Ha pealn3alyja Ha eIyKaTHBHU COAPXKHUHU, BO HACOKA HA OCTBAPYBaHE HA IIPOLIECOT
Ha TI0y4yBame T.e. IOCTHIHyBambe Ha o0pa3oBHuTE Lenu? Kako fa ce HCKOPHUCTAT 3a Jla CTAHAT alaTkKa 3a y4eme U
pa3Boj Ha Aenara oJ IpeJyYHINIIHATA, OCHOBHOLIKOJICKATA, CPEIHOLIKOJICKaTa... Bo3pacTt? Kora na ce 3anoune co
HHBHOTO KOPHCTEH-E 33 OCTBAPYBame Ha eAyKaTUBHU 1eau? Jlaam ucTuTe MoKat Ja OMaT KOPUCHA ajlaTKa 3a pas3Boj
Ha MIOYETHH MaTeMaTH4KH OMMH?

KnyyHu 3060poBM: WrpH, HarjieHH CpEICTBa, Jeld O MNpEAydYHJIMIIHA BO3pACT, BOCHHMTYBa4, MH(OpMaTHyka

HHCMEHOCT

1. Introduction

The preschool period is the period in which the most intense socio-emotional, physical, intellectual
development of a child’s personality takes place. It is a period that the child spends at home, with the
family, and at a preschool institution. In that period the foundations for further holistic personal
development, and the base for lifelong learning are produced. Early access to preschool education leaves
its mark on the overall further education of each person, on its construction into a positive, creative and
active person who will have in himself/herself the respect for oneself and for others. The key and main
activity of a child, the activity through which a child learns is the child’s play. Children play various
games, constructive ones, logical, games with rules, didactical, social games... Through them they acquire
new knowledge, acquire new skills, develop sociability, the way of thinking, they gain experience, and
the play stimulates fantasy and creativity.

What is a special characteristic of the time we live in, is that it is the time of advanced technology
and the application of multimedia systems? They provide interactive work, and presentation with the help
of multiple media sources such as text, sound, image, movie, and animation. Preschool children are
provided with multimedia systems most commonly represented through computer, tablet, and various
electronic devices, which are accepted with pleasure regardless of age. Not infrequent are the moments
when mothers gladly inform that “my child understands everything, it knows how to play a game on my
phone, it helps me to find something on my notebook, he/she will be a top computer technician, this can
be seen from a very early age, etc.”.
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Computers and computer games are actually our natural surroundings nowadays, part of our
everyday lives. They preoccupy us with their dynamism, they initiate activity and gradually introduce us
to a new, for us unknown, virtual world.

Starting from the golden rule of teaching “Tell me and I will forget, show me, and maybe | will
remember, involve me and I will understand”, we asked the following questions: Since when these games
date? How can they be used in the direction of the realization of educational content, in order to achieve
the process of teaching, i.e. achieve educational goals? How to use them to become a tool for learning and
developing children of preschool, elementary, high school... age? When to start using them for achieving
educational goals? Can they be a useful tool for the development of initial mathematical concepts?

2. Historical development of computer games

Computer games date back to a long time ago. The emergence of electronic devices - computers has
been linked to 1958. The first computer game was made in 1961 in America, and was called Spacewar.

Since then, there has been a huge rise in the construction of computer games. What is characteristic
is that each constructed computer game has its aims and rules. The goal is always the aspiration to
victory, to conquer certain things etc. They can be played by an individual or by more players, who, in
order to reach the goal, make a series of moves and develop strategies.

They are divided into several groups according to various criteria. Depending on the content, skills
and theme, games can be divided into: arcade — they require quick reactions and reflexes; logical — it
takes reasoning, memory, intelligence; simulations — more realistic behaviour during the game: strategic
games, undertaking some strategic actions, planning etc.

According to the display of graphics, games can be 2D or 3D.

Computers, in particular software, can also be used in the teaching process, for its modernization, for
intensifying the learning process.

The first teaching project for learning with a computer was made and developed in the USA, in 1959,
known as Plateau 1, 2, 3, later Plateau 4 was developed, which involved simultaneously teaching through
a network of 4096 student terminals. For its construction the knowledge of programmed teaching was
very helpful.

The intensive use of computers as teaching tools and learning environment starts in the 90s of the last
century. Their successful implementation is closely related to the knowledge that teachers, educators
should possess. They should know not only to use the computer for preparing the lesson, but also to use it
as a teaching tool during the realization of the teaching process, which, of course, requires their basic
informatics and telecommunication knowledge.

Educational software are programs that are designed to independently shape some educational
content that needs to be mastered. “Software in the field of education is an intellectual technology and is
called educational software that includes programming languages and tools, a certain organization of
teaching and learning, based on logic and pedagogy”. (Nadrljanski, 2007).

They have certain characteristics such as flexibility, openness to the Internet, compatibility to other
software and hardware. They are aesthetical, hyper textual, multimedia and interactive. They are designed
for children - students for easier learning of the teaching contents. They also contain a lot of fun elements
requiring a lot of interactivity.

The built-in software can play multiple roles: a lecturer, an examiner, an exercise device etc., which
basically represents the implementation of various models of computer application in teaching, i.e.
programmed instruction using a computer, computer teaching, computer-assisted learning, and computer
assisted interactive learning. It would be good to involve more people in the process of constructing
educational software: programmer, pedagogue, psychologist, teacher of the relevant subject.

The XXI century has marked the advancement in the development of computer programs for
preschool children.

For the first time, educational software is applied in teaching in West Virginia, where the programme
Dance, Dance revolution was installed for the realization of physical education goals; for the realization
of goals in math education the educational software package Logical journey problem solving, Thinking
things, is used ...

The software Edu games developed by the Agency SILA, implies that through computer games in
primary classes, children acquire new skills, develop sociability, adopt various ways of behaviour. “By
playing games, children always learn”, (Zahirovic, 2014), i.e. the knowledge gained through the game is
the most fun form of learning. Knowledge gained through the game is more durable than knowledge
acquired some other way. (Maravig, J., 2007).
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How, in a fun way, the process of developing initial mathematical concepts through the use of
computer games can be realized?

3. Development of initial math concepts

Mathematics - mathematical knowledge is an integral part of every individual’s life. For new and
advanced mathematics that enters all aspects of human life, whose pace of development and degree of
application are constantly increasing, a person must be prepared since preschool. Namely, many
mathematical concepts a child learns from the earliest age. From a very young age, a child can recognize
certain concepts such as number of years, fingers, legs, but that concept does not have an explicit
mathematical dimension.

That is why the essence of mathematical education is the expansion of the fund of concepts and ratio,
as well as the empowerment for their expression with mathematical symbols.

Mathematics for children of preschool age does not mean that the child must learn definitions,
formulas and mathematical procedures. On the contrary, it is necessary to create math for the child
through everyday life situations, games, research, creative expressions, sports etc.; it can notice, test,
experiment, differentiate, reveal, compare, collect information, distinguish important from unimportant,
classify, sort, group, exchange experiences, verbalize, solve problems, develop, build logical
mathematical knowledge

The child should be able to understand them, understand mathematical concepts, not reproduce and
memorize them. In this sense, all activities for the development of initial math concepts are directed
towards children’s awareness of them through the application of specific subjects, and the adoption of
abstract concepts application of inductive approach — which allows the child not only to determine
conditions, but also to reveal certain causal relationships, perceive elements of the so-called mathematical
causality respecting the principle of gradualness, i.e. going from concrete to abstract.

Preschool children are curious about the world around them. Everyday contact of the child with
objects and occurrences from the immediate environment enables it to develop an auditory, visual and
tactile analysis.

In this process of integral, holistic development the senses which enable the detection and
differentiation of the sense of sensory information; perceptual abilities, focusing attention, and higher
mental processes have a huge role.

Visual representations are necessary for the development and formation of mathematical concepts.
Concepts such as: number, serialization, classification, measurement, etc.., can be developed by children
if they have opportunities, enough visible material around them that they can touch, manipulate, and
notice its characteristics.

So, the first and basic step in learning mathematics is the manipulation of specific, concrete objects.
In the process of developing mathematical concepts, practical, verbal and reflective child activity has a
major role.

Children usually build mathematical concepts by abstracting them from personal experiences. For
this reason, they should be offered activities that allow them to explain, think about what is explained,
solve problems using information and data they come upon independently, explain how they
independently come to solving the task.

The child reveals forms of objects, quantitative and spatial relations, abstraction and constructing
logical-mathematical structures. Therefore, it is necessary to provide appropriate experience. The process
of development and formation of mathematical concepts is much simpler if we have rich experimental
material.

The establishment of contact between what is provided for learning, set rules about this and previous
personal experiences are very important for learning mathematics.

Everyday home activity such as: measuring while making cakes, pouring liquid from glass into
another glass, making necklaces of different materials, perceiving the order of everyday events, arranging
house, sorting toys, etc., can be used to encourage interest for mathematical thinking in children.

Problem situations often faced by children (alone or initiated by the educator, parent..), stimulate
their curiosity, exploring spirit and influence to use research to apply learning through trial and error,
developing their ability for reasoning and learning how to go further in problem solving.

In solving problem situations, they have the opportunity to see that there can be multiple solutions to
the same problem and that one problem can be solved in different ways, still getting the same solution.

It is especially important to encourage verbalization, clear expression and explanation of the way in
which they have come to the solution of the problem.
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The formation of a positive attitude and positive emotional orientation toward mathematics is crucial
in learning it by preschool children.

Developing a positive attitude towards mathematics and confidence in their own efficiency are the
key components of children’s learning and future achievements in this area.

The learning environment can support and encourage positive attitudes, it can promote assumptions
for developing critical thinking, it can influence the strengthening of math abilities, enable the
establishment of connections, correlations with previous and new knowledge in the world of mathematics.
The development and promotion of such environment is the work of the whole community.

The learning environment can encourage, it can support the development of mathematical concepts if
it is enriched with what is a trend, what is an integral part of the didactic quadrilateral, that is, with the use
of computers, computer educational games in preschool institutions.

4. Application of educational computer games in preschool institutions

In the educational work with preschool children, having in mind one of the essential principles, the
principle of visibility, a multitude of visible tools are applied.

The basic principles that we are guided by in their choice is the selection of such prominent means
that will stimulate children’s activity and enable the reflection of new ideas.

Their role is of particular importance due to the fact that they enable: encouraging motivational
processes, acting on the emotional sphere, better understanding and understanding of mathematical
knowledge, their descriptors, systematization and integration of knowledge as a whole, performance of
complex operations, visual simplification of problems, better understanding and understanding of the
content, and the essence of individual facts; facilitating the establishment of a dialogue between children
and educators, and the performance of numerous practical manipulative activities. Among the multiplicity
of the tools that are used is computer technology, above all computer games for preschool children. "If
the computer game has a previous pedagogical objective in terms of developing a skill, ability, useful
habit or new findings, it, like any other game with such characteristics is a didactic game.

Hence, with controlled use, the computer can be effectively used as a didactic tool.

Taking into consideration this fact, the modern educator is expected to in his work, among other
things, use the computer as a didactic game tool.” (Baji¢ i Luki¢, 2014).

Numerous are educational computer games that can be used in preschool institution in working with
preschool children. We can identify them as individual or group activities that have a cognitive, social,
and emotional dimension related to the achievement of the educational goals.

They are designed to teach players to learn some new information, help them to develop new skills,
expand their views, help them to understand certain historical events, civilizations, and know certain
cultures.

They can be divided into several categories: mathematical games, linguistic art, games with animals
and nature, games with words, logical games, memory games, games for faster typing on the keyboard,
geographic games, games that will help the child to cope with everyday life and at the same time improve
his/her behaviour in the environment.

Educational computer games which will be applied in preschool institutions must be in accordance
with the predicted program, to be adapted to children’s age, to move toward the achievement of the set
goals, to be constructed to attract children’s attention, to encourage active participation and learning, to
encourage the interaction, to motivate.

Their implementation also means teachers’ qualifications, computer literacy, because the teacher is
the person who must prepare everything: the environment, the plan for its application, the timetable, the
forms of work etc.

Despite a huge number of complaints concerning educational games suggesting they encourage and
promote violence, lead to social isolation, cause obesity, obstruct cognitive development etc., their
establishment on the list of addictions by the World health organization, however, if they are properly
used (selected and targeted —set clear, concise goal, time-rested according to child’s age), they can lead to
numerous positive effects: improvement of the reflexive memory, simplification of the process of
acquiring knowledge, their explanation, systematization and their durability, development of sense of
initiative, approach, logic, advanced intellectual development, speech development, motivation,
creativity, cooperation and communication, new discoveries etc.

We also asked the question when to start the use of computer educational games with pre-school
children.

The results of psychological and pedagogical research show that this should be the period after the
third year, i.e. the fourth and fifth year, when the children gradually become acquainted with the
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possibilities of modern computers and gradually enter the virtual world of multimedia software. The
introduction into this virtual world should be performed with the help and support from the educator and
the parent, who will determine their application in accordance with the plan, the program for the
performance of children's activities, in accordance with the general characteristics of the cognitive
development and learning of children, in accordance with the children's age, their individual
characteristics, in accordance with the nature of the educational area.

5. Educational computer games for the development of initial mathematical

concepts

It is known that children learn best through interaction with other children that is established through
various gaming and practical activities. Educational computer games offer this opportunity for the child to
learn through game.

The application of computer technology in mathematics education enables educators to present and
support the dialogue that will be established between them and the children.

Such support depends on how the computer software will be prepared. It is very important that it
must be in accordance with the intended goals in this area - mathematics; it should be designed and in line
with the requirements of children; adapted to their age; provide different approaches and an opportunity
for interaction, anticipate the application of different strategies necessary for solving certain mathematical
problems. There are ready-made software packages developed by experts and designed for children of
preschool and early school age.

In the Early Learning and Development Program, the basic concepts that should be developed with
preschool children are: serialization, classification, sets, spatial orientation, spatial dimensions, time
dimensions, counting, number 1-5, money, geometric forms and shapes. Each of these basic concepts can
be successfully developed using a computer game.

When choosing a computer mathematical game, the teacher is guided by the set of general and
specific goals of mathematics education; the nature of mathematical concepts; peculiarities and
characteristics of children, how a computer game is in function of developing a specific mathematical
concept. There is also a visual offer, a competitive spirit that will develop in children, their tactile and
practical activity, how much it leads to encouraging children's motivation, and interest in active
participation.

We present several web pages that can be used to find computer games for developing initial
mathematical concepts:

https://www.ixl.com/math/pre-k

https://www.ixl.com/math/kindergarten

https://www.ixl.com/math/grade-1

http://www.adaptedmind.com/gradelist.php?grade=1

https://www.education.com/game

http://www.abcya.com

http://www.abcya.com/kindergarten

http://nlvm.usu.edu

http://www.dobreigre.com/.

http://www.igrezadecu.rs/Edukativne-igrice/

http://www.primarygames.com/games.php

A variety of games can be found on each of these pages, games that are played on-line, such as
games for serialization, counting, recognizing numbers, determining the spatial position of objects,
comparing, determining the time dimension, determination of geometric shapes, money ... virtually all
basic mathematical concepts.

Children learn through their own activity by means of perception engaged and certain mental
operations and practical activities on the mental plan, especially in the process of solving problems,
ascertaining the quantitative relationships between sets etc. The weak side of these games is that they are
in English, but their visualization and logic lead children to skilfully manage the game play. The good
side is that they can simultaneously adopt the English language. Besides the possibilities of developing
initial mathematical concepts, these games also allow for developing physical skills in order to strengthen
fine motor skills, specifically eye-hand coordination; development of social / emotional skills: self-
control, promotion of perseverance and self-confidence, strengthening of cooperation, development of
language skills.

The role of the educator in the implementation of computer educational mathematical games is
enormous. He/she is the one, who in an interesting and practical way, will bring children into the world of
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mathematics through a computer game, who will facilitate cooperative and individual work, support
communication in multiple relationships, enable them to overcome the notion that mathematics is
"something terrible" something that cannot be leartd or understood, and that it is a discipline that paves
the way to new scientific knowledge and new activities in their future life.

And finally,

"If we want to enrich the mathematical experience, we will have to provide such tactical teaching
tools with the help of which children can learn, they can establish interaction with others with educators
and to apply different methods to reach specific solutions. "

(Murray, 2001)
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