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IIVIEHYM

PLENARY LECTURES

PRIMARY SCHOOL STUDENTS' ILLUSION OF LINEARITY:
VISITING RESEARCH AND PRACTICE IN BELGIAN
MATHEMATICS EDUCATION

Dirk De Bock, KU Leuven, Belgium
dirk.debock@wis.kuleuven.be

This talk has two main components: educational practice and research. We start
with a discussion on the practice of mathematics education in Belgian primary
schools. Although our main focus will be the current situation, our perspective will
be a historical one. We briefly describe how this mathematics education, coming
from a mechanistic tradition in the fifties and after having participated in a short
but intense new math period in the seventies, evolved towards a moderate
realistic or eclectic approach. In the second part we exemplify mathematics
education research in Belgium. The main line of research in the last decade was
about students’ illusion of linearity, i.e. their tendency to use linear methods in
non-linear situations. We focus on our research on primary school students’
solving of arithmetic word problems. The main results of that research and its
relevance for educational practice will be discussed.

CXBATAIE JIMHEAPHOCTU KOJ YYEHUKA OCHOBHE
IIKOJIE: NPEI'JIEA UCTPAXKUBAILA U IPAKCE Y HACTABHU
MATEMATHUKE

OBaj paf ce cacToju U3 ABa fena: HacTaBHe NpaKce U UCTpaXkMBakba. Ha noueTky
rOBOPUMO O NPAKCM Y HAcTaBM mMaTemaTtvKe y Benrmjckum OCHOBHUM LUKONaMa.
Mako he aKueHaT BUTK CTaB/bEH Ha TPEHYTHY cuTyauujy, Haw npuctyn he 6utn
UCTOPUjCKU. YKpaTKo hemo onucaTu Kako ce HacTaBa maTemaTuke, nonasehu og
MEexXaHWLMCTUYKe Tpaguumje M3 nedeceTuxX TFofAMHA, HaKOH KpaTKor anu
WHTEH3MBHOT HOBOT MepuoAa TOKOM cefaMAeceTux, pas3sujana y npasLy ymepeHo
PeanucTUYKor WM eKNEeKTUYKOr MpucTyna. Y Apyrom Aeny fajemo npumepe
UCTPaXkMBatba y HaCTaBM maTemaTuke y benruju. FnasHu NpeaMeT UCTPaKMBatrba Y




nocsienHoj AeueHuju 6uno je cxeaTarbe JIMHEAPHOCTU KO YYEHMKa, Tj. HUXOBA
TEeHAEHUM]a 4@ KOPUCTE NIMHeapHe MeToAe Y HeiMHeapHUM cuTyaumjama. NMocebHy
nakrwy nocsehyjemo Hawem UCTPaXKMBaky O HAaYMHY Ha KOjU YYEHMUM OCHOBHE
LIKONe peluaBajy apuUTMeTUUYKe TeKCTyanHe 3agaTke. Pazmatpahemo HajBaxkHuje
pe3ynTaTe TOr UCTPaXKMBakba U HEroB 3HaYaj 3a HacTaBHY MpaKcy.

WHAT WE NEED TO BOOST EFFICIENCY OF MATHS
EDUCATION (SOME IDEAS AND EXAMPLES OF MINIMAL
ALGORITHMS, AS A POSSIBLE WAY OF A MINIMALIST
APPROACH)

Antal Gdlai, E6tvés Jozsef College in Baja, Hungary
Pollack Mihdly, Faculty of Engineering and Information Technology,
Hungary

GALAI@BAJA.HU

In traditional education tutors of Engineering and Natural Science concur the
fundamental differences of content and methodology between the material
provided by mathematicians and the requirements posed by other subjects as
regards to teaching Mathematics. According to one extreme point of view, the
mere knowledge of solving subject-related problems, without the cognition of
underlying theses and proofs, is sufficient enough. The opposite side claims that in
order to establish the 'mathematical mindset', teachers of Mathematics must
educate abstract mathematical concepts, theses and proofs in depth. In most cases
such practice entails unnecessarily straining students and missing the main goal:
real life applications. And there has been emerging another player in the game,
this is computing. By now even math teachers should keep in mind certain
numerical examples to boundle with presented new material even in as early age
and stage as elementary schools, otherwise this international contest or more
precisely intra nation contest will be totally lost. The game is played on global
economic scenario and the match is basically set on technical training grounds of
innovations. The solution depends more on starting conditions of teaching
mathematics than it is usually perceived and conceived. And 'thanks' to new media
and life style, all that should be done among deteriorating quality of input. The
ideal goal is to determine the depth and extent of material to be passed on within
the time available and to find the adequate methodology that supports the




understanding and application of the knowledge we pass to the new emerging
generations. In my presentation | will call attention to a few examples through
which | will attempt to show how to balance on this necessary and, at the same
time, hopefully sufficient borderline.

INPEAYCJIOBHA 3A  YHAINIPEBUBAIBE E®UKACHOCTH
HACTABE MATEMATUKE (HEKU INPUMEPH MHWHUMAJIHUX
AJITOPUTAMA 3A [IIOCTHU3AIBE MHWHUMAJIUCTUYKOT
ITIPUCTYIIA)

Y TpaguuMOHanHOM cucteMy 0b6pasoBarba, HACTAaBHULM TEXHUKE M MPUPOAHMX
HayKa cnaxy ce pga noctoje dyHAAMeHTasHe pas/iMKe Yy CaapiKajy HacTaBHOr
maTepujana U MeToaMuUM HacTase y MPUCTyNMMa maTemaTuyapa M 3axTeBa Koje
nocTas/bajy Apyrv NpeamMeTH a Koju ce Tyy HactaBe matematuke. lMpema jeaHom
Kpajibe eKCTPeMHOM CTaHOBWMLITY, 3a pellaBakbe 3ajaTtaka y 06nactn TexHuKe u
NPUPOAHUX HayKa, HWje HeomnxoAHO Mo3HaBake xunotesa M AoKasa. Hacynpot
TOMe, ApyrM cmatpajy Aa, y UWby YyCnocras/bakba ,MaTeMaTUYKOr HauyuHa
pasmMuLL/barba“, HaCTaBHULM MaTeMaTUKe MOPajy AeTasbHO Aa Npejajy ancTpakTHe
MaTeMaTuyKe MojMoBe, xunoTese M fAokase. Y BehMHM ciyyajeBa oBakBa Mpakca
3axTeBa HenoTpebHO Hanpesare y4yeHUKa a M30CTaB/ba Ce [NAaBHU UWb —
NPaKkTUYHa NPMMeHe y CBaKOAHEBHOM XMBOTY. Y OBOM TaKMUYery Nojassbyje ce
jow jepaH urpav, a 7o je ynotpeba padyHapa. Cafa HacTaBHULM maTemaTuke Tpeba
Aa namTe oapeheHe HyMmepUyKe NpUmepe 3a UaycTpaumjy HOBOT rpajmnBa, Yak Uy
HWXMM paspearma OCHOBHeE LWKOJe, Y NPOTUBHOM he 0BO MHTEPHALMOHANHO UK,
npeumMsHuje, HaUMOHA/IHO TakmMuuyerbe 6uTM M3rybsbeHo. OBO TaKMUuehe ce
oasuja no rnobanHOM EKOHOMCKOM CLUEHapujy, M TO Ha MNO/bYy TEXHUYKMX
MHOBauUMja. Peluerbe BUlLE 3aBUCK Of MOYETHUX YCOBA Yy HACTaBU MaTemaTuke
Hero WTo ce 06uYHO mucan. A 3axsasbyjyhu HOBMM meaMjUMa U HOBOM CTUNY
uBoTa, 0BO Tpeba OCTBApUTM Yy Bpeme Kaga onaja KBajiUTeT MPUM/bEHWX
uHbopmaumja. UaeanHn unmb je ogpehusarbe TexnHe M obuma rpagmsa Koje ce
npegaje y OKBMPY PacnosioMBOr BPEMeHa, Kao W MpoHanaxerwe ogrosapajyhe
MeTo40/10TNje Koja MOACTUYEe pasymeBarbe U MPUMEeHY 3Hatba Koje MpeHOCMMO
HOBMM reHepauujama. ¥ oBom pagy nocsetnhemo naxmy NpumMepuma Kojuma
hemo NoKyLwaTn Ja NOKaXXeMo KaKo ce MOXe 04p»KaBaTh HeonxoAHa, a Hagamo ce
W [0BOJbHA, paBHOTeXa nsmehy ose ase obnacTu.




MATM1: HOBH INPUCTYIIN, TPEHJOBU 41
UCTPAYXKUBAIBA Y MATEMATHUYKOM OBPA30BAIbLY

MATM1: NEW  DEVELOPMENTS, TRENDS AND
RESEARCHES IN MATHEMATICS EDUCATION

KOHUEINTYA/IU3ALUJA JOMEHA PAHA AJITEBPA

Januen A. PomaHo, [ledazowku ¢pakysmem BujesmsuHa,
MawuHcku pakyamem Bawa Jlyka, bocna u XepyezosuHa

bato49@hotmail.com

Y 0BOM TEKCTY AajeMo CBOj AONPUMHOC KOHLENTYann3aunju JoMeHa paHa anzebpa.
TepMuH paHa aneebpa (M nNojam MNOKPMBEH TUM TEPMMHOM) OMUCaH je
npoyyaBarbem [OCTYMHE JuUTepaType O OBOM [JOMEHY aau W  BAACTUTOr
npomuws/barba O NOTpebu aKagemcke 3ajegHuUUe peanusaTopa HacTase
MaTemaTMKe 43 UHBOJIBUPA enieMeHTe anrebpe y apuTmeTUUKe CTpyKType. Y paay
Cy HaBegHW pas3nosyM 3a Koje npouujeryjemo fa Mory 6utM noactvuaj
aKagemckMm  33jedHuuama  UCTpakmMBada  MatemaTuukor  obpasoBatba,
MaTemaTmyapa aau 1 peannsaTopa HacTaBe MaTeMaTUKe y Hac Aa NoceeTe Nakby
paHoanrebapckoM NPUCTYNy apUTMETUUYKMX CafpiKaja MaTeMaTUKE Y HUXKUM
paspearma OCHOBHE LUKOJE.

CONCEPTUALIZATION OF EARLY ALGEBRA DOMAIN

In this text we have intention to give our contribution to conceptualize the domain
of the scientific concept ‘Early Algebra’. This term ‘Early Algebra’ (and the concept
that is covered by it) is described based on my own research and readings from the
body of literature focused on early algebra. In this article we offer some reasons to
motivate academic society of researchers of mathematics education,
mathematicians and teachers in our area and to focus on Early Algebra approach
of elementary school Arithmetic.




TECHNIQUES FOR TEACHING PROBABILITY TO ELEMENTARY
STUDENTS

Arpdd Fekete, Eétvis J6zsef College, Hungary
fekete.arpad@ejf.-hu

Probability is the branch of mathematics that describes randomness. The
development of students’ mathematical reasoning through the study of probability
is essential in daily life. The inclusion of activities dealing with experimental
probability in the elementary school enhances children’s problem-solving skills and
provides challenges for children in a mathematics program. Making experiments is
a helpful tool because they allow children to visualize and experience probability in
understandable and memorable ways. We give some techniques for teachers how
to introduce kids to the theory of probability.

TEXHUKE HACTABHU BEPOBATHORE Y OCHOBHO] IIKOJIN

BeposatHoha je rpaHa maTemaTuKe Koja ce 6aBu aHanM30M CayyajHuUX gorahaja.
Pa3Bujarbe MaTEMATUYKOT PasMULLIbakba KOJ, YYEHWKA KPO3 yuere 0 BepoBaTHOhM
K/bYyYHO je 3a CBaKOAHEBHM KMBOT. YBohere aKTMBHOCTM M3 obnactu
eKcnepumeHTanHe BeposatHohe y OCHOBHOj WKOM KoA Aelie NOACTUYE BELTUHY
pewasatba npobnema M HyAM MM M3a30Be Yy HAcTaBM maTtematuke. Ornegm
npeacTaB/bajy KOPUCHO CPeacTBO 3aTo WTo omoryhasajy geum Aa susyenusyjy u
MCKyce BepoBaTHOhy Ha pasyM/bMB HAuMH Koju je nak 3a namherbe. Y oBom pagy
HYZMMO HEeKe TeXHWKe KOjuMa HacTaBHWMLM MOTy Aa NpeAacTaBe Aeun Teopujy
BepoBaTHohe.

JU®EPEHIUPAHA HACTABA Y PAAY CA YYEHULIHUMA
INIOTEHIUJA/THO JAPOBUTHUM 3A MATEMATHUKY

Carwwa Mapuuuh

Henaod MuauHkoeuh

YHusepzumem y Kpaeyjesyy, Yuumesmcku akyamem y Yaucuyy
sanjamaricicl0@gmail.com

[JaHac je ce uspaxkeHuja notpeba Aa ce y BacnuTHO-06pa3oBHOM pagy nocebHa

MaKkba MOCBETU Pagdy ca NOTeHLMjaHO AaPOBUTUM yYeHUUMMa, OAHOCHO 0besbeae
YCNOBM Yy HacTaBu Koju he 6uTM npunaroheHn muxoBum moryhHocTMMa W




notpe6ama. Y TOM KOHTEKCTY ayTopu Yy pagy pasmaTtpajy yaory u 3Hauvaj
andepeHumMpaHe HacTaBe y pagy Ca y4YeHUMUMMa NOTEHUMjasHO AapoBUTUM 33
maTemaTuKy. M3 Tor pasnora, Ha y3opKy og 180 yuntesba us Cpbuje, opraHmsosanu
Cy UCTPaXkmBare C LUW/beM Aa WUCNUTAjy MULLbEHA YyuTesba O 3aCTyN/beHOCTU
andepeHumMpaHe HacTaBe y pagy Ca y4YeHUMUMMa NOTEHUMjasHO AapoBUTUM 33
MaTeMaTuKy, naeHTMdUKyjy Heke og npobnema Koju nparte opraHUsauunjy ose
HacTaBe, Kao U Mepe Koje 61 Tpebano npeayseTn Kako 61 oBa HacTasBa buna Buwe
3aCTyn/beHa Y pajy ca OBOM KaTeropujom ydeHuKka. [lobujeHn pasyntatv nokasyjy
Oa ce Yy pagy Ca y4YeHUMUMMA MNOTEeHUMjanHO AAapOBMTUM 3a MaTeMaTWKy, Mo
MULL/bEHY YunUTesba, Hajbo/bN ePeKTn NOCTUNKY Y OKBUPY MHAMBUAYANU30BAHE U
npobnemcke, a 3atmm audepeHUMpaHe HacTaBe, KOjy Y4uTe/bU 1o0s8pemeHo
npumeryjy y pagy. Kao Hajsehe npobneme y opraHusaumju gudepeHumpaHe
HacTaBse y paJy €a y4eHMLMMA NOTEHLMjaHO A3aPOBUTUM 33 MAaTEMATUKY YUUTE/bU
n3aBajajy npeobumaH HACMAsHU NPOorpam U npesesuK 6poj y4eHUKa y odesery, a
oA, mepa Koje Tpeba ga ponpuHecy nobosblarby paga Ha OBOM NAaHy u3pady
MPUPYYHUKA U yrymcmasa u cMarberbe 6poja yYeHUKa y ooervetby.

APPLICATION OF DIFFERENTIATED INSTRUCTION IN THE
EDUCATION OF STUDENTS WHO ARE POTENTIALLY GIFTED
FOR MATHEMATICS

In the contemporary educational work, there is a growing need for paying special
attention to the education of potentially gifted children, in other words, a need to
provide educational conditions that will be adjusted to their abilities and needs. In
this context, authors of this paper analyse the role and the significance of
differentiated instruction in the education of students potentially gifted for
mathematics. For this reason, we organized a research on a sample of 180 teachers
from Serbia, in order to examine teachers’ opinion on the presence of
differentiated instruction in the education of students potentially gifted for
mathematics, also we wanted to identify some of the issues that arise in the
organization of this type of teaching, as well as to identify measures that should be
taken so this type of teaching would be more present in the education of this
category of students. The results obtained show that the best effects in the
education of children potentially gifted for mathematics are, in teachers’ opinion,
achieved within individualized and problem-based instruction, and then
differentiated instruction which is occasionally implemented by teachers. As main
problems in organizing differentiated instruction in the education of students
potentially gifted for mathematics, teachers underline the curriculum that is too




extensive and too large number of students per class, and when it comes to
measures that should contribute to the improvement of education in this field,
they suggest publishing manuals and instructions on this topic and reducing the
number of children per class.

METO/J, TIIOCTAB/bBAIbA MATEMATHYKOI' IIPOBJIEMA
TPAHC®OPMAILIMJOM PENPE3EHTALUJE

Jacmuna Mununkosuh, YHusepaumem y beoepady, Yuumesscku
dakysmem

jasmina.milinkovic@uf.bg.ac.rs

Pag je nocseheH cKuuMparby METOAMYKOr MPUCTYNa YCMEpPeHOr Ha pasBsoj
KOMNeTeHUMja HACTaBHWKA Yy MOCTaB/batby MATeMaTUUKMX npobnema. byayhu
yunTE/bM CMOHTAHO pPasBujajy KomneTeHuuje y Toj 06/1aCTM KpO3 npakKcy,
cnpemajyhm ce 3a aparbe Yacosa. OHM Npu TOmM of, MeToam4yapa Aobujajy npe
CBEra MNpaKkTM4yHa YnyTcTBAa M CcaBeTe Kako fAa Kopuryjy rpewke. Hajuewhe
npumenbe, NPaKTUYHOF Cy KapaKTepa U ofHoce ce Ha owe ofabpaHn KOHTEKCT,
HenpeuusHocT dopmynaumje mManm Heoprosapajyhu 6poj uMHbopmaumja pat vy
3agaTtky. lMpobnemy nocTaB/batba 3ajaTaka, Moxe ce, mehytum, npuhun  wu
apyraumje. Y Hawem pagy npukasahemo metogy nocTaB/bakba npobnema
TpaHchopmaumMjama, 3aCHOBAHY HA TeK MNOCTAaB/bEHUM TEOPMUjCKUM OCHOBaMa.
MocebHy naxty nocsetuhemo npobaemmma Koju cy HacTanu TpaHchopmaumjom
penpeseHTauuje. Pa3Bujatbe BeWTUHe MOCTaB/barba Mpobnema npomeHoMm
penpeseHTaLmje NoAcTMYe HACTaBHMKe Aa Ayb/be NMPOMULL/bAjY O MaTEMATUYKUM
cajp)Kajuma, nocebHO O Kopenauuju maTemMaTUUKUX Ccagpikaja ca  gpyrum
WKONCKUM npeametuma. LUwmwb papga je ga ocsetan obnact ,,nocTaB/barba
npobnema” Koja OTBapa HOBE XOPM3OHTE 3a M3y4yaBatba Yy obnactm meToaumke
maTemaTumKe.

THE METHOD OF ESTABLISHING THE MATHEMATICAL
PROBLEM BY USING THE TRANSFORMATION OF THE
REPRESENTATION

This paper is devoted to outlining a methodical approach directed towards the
development of teacher competencies in posing mathematical problems. Student
teachers spontaneously develop competence in problem posing to a certain extent
through practice, when developing lesson plans. They thereby obtain primarily




practical guidance and advice on how to correct the mistakes from their
instructors. The most common objections are of practical character, referring to
the poorly selected context, imprecise formulation or inadequate amount of
information given in the task. However, the issue of problem posing can be
approached differently. In our paper we present a theoretically grounded method
of problem posing based on problems transformations. We pay special attention to
the problems created by transforming the representation. Developing skills of
posing problems by changing representations encourages teachers to reflect more
deeply on the subject matter, especially on the correlation of mathematical
content with other school subjects. Our aim is to shed light on the area of
"problem posing" which opens new horizons for studies in the field of
methodology of mathematics.

UDZBENIK U FUNKCIJI KONTEKSTUALIZACIJE UCENJA 1
POUCAVANJA MATEMATIKE

Dragica Milinkovié, Univerzitet u Isto¢nom Sarajevu,
Pedagoski fakultet Bijeljina, Republika Srpska (Bosna i Hercegovina)

sadra@teol.net

Udzbenik se, s obzirom na razvojno-formativnu ulogu, profiliSe kao znacajna
komponenta ucenja i poucavanja, odnosno konstrukcije ucenickih znanja, pa je
jedan od pokazatelja kvaliteta rada u nastavi matematike bazi¢nog skolskog ciklusa
i koris¢enje udZbenika u razli¢itim etapama vaspitno-obrazovnog procesa.
Istrazivanjem u ovom radu ukazuje se na neophodnost uskladivanja koncepcije
udzbenika sa savremenim teorijama matematickog obrazovanja, Sto
podrazumijeva kreiranje i pisanje udZbenika koji ¢e biti u funkciji ostvarivanja
ciljeva savremene nastave matematike. lzmedu ostalog, model udzbenika koji ¢e
odgovoriti postavljenim zahtjevima karakterisace se zastupljenos¢u metoda,
postupaka i pristupa nastavi koji podsticu aktivno i interaktivno ucenje, te
stvaralacko i kriticko misljenje. U radu se ukazuje i na savremene tendencije da se
novi modeli udZbenika, prije svega, temelje na kontekstualizaciji koja implicira
problemski pristup nastavi i razvoj visih oblika uc¢enja i misaonih procesa. U skladu
s tim, u prvom dijelu rada daju se i teorijska odredenja temeljnih pojmova
kontekstualnog ucenja i poucavanja u razrednoj nastavi matematike. Ukazuje se na
znacaj udzbenika u sticanju matematickih spoznaja te vrsi analiza aktuelnih
udzbenika sa fokusom na elemente kontekstualnog pristupa nastavi. U drugom
dijelu rada se interpretiraju numericki pokazatelji koji ukazuju na




nezadovoljavaju¢u podrsku standardnih udZbenika procesu kontekstualizacije
uéenja i poucavanja matematike u razrednoj nastavi.

THE TEXTBOOK IN THE FUNCTION OF THE LEARNING
CONTEXTUALISATION AND TEACHING MATHEMATICS

The textbook is, concerning its developmental and formative role, profiled as an
important component of learning and teaching, so the structure of students'
knowledge, is an indicator of the quality of teaching mathematics to young
learners as well as the use of textbooks in different stages of the educational
process. The research in this paper points out to the need to harmonize the
textbook concept with modern theories of mathematics education including
creating and writing books that will serve to achieve the objectives of modern
teaching of mathematics. Among other things, the textbook model that will meet
the demands will be characterized by the representation methods, procedures and
teaching approaches that encourage active and interactive learning, as well as
creative and critical thinking. The paper points out to the modern tendency of new
models of textbooks, primarily based on the contextualization that implies
problem solving approach to teaching and the development of higher forms of
learning and thinking processes. Accordingly, the first part of the paper presents a
theoretical definition of the basic concepts of contextual teaching and learning in
teaching mathematics. It is important to point out to the significance of textbooks
in the acquisition of mathematical knowledge and performing analysis of current
textbooks with a focus on the elements of the contextual approach to teaching. In
the second part of the paper the numerical data is interpret and indicated as the
unsatisfactory support to the standard textbook in the process of contextualization
of teaching and learning of mathematics in primary school teaching.

PROBLEMSKA NASTAVA KAO SAVREMENI OBLIK POCETNE
NASTAVE MATEMATIKE

Veselin Mi¢anovi¢, Filozofski fakultet, Nik$ié¢, Crna Gora

vele-nk@t-com.me

Po apstraktnosti sadrzaja i ¢estom neuspjehu velikog broja ucenika, matematika
kao nastavni predmet zaokuplja paZznju Sireg auditorijuma. Nacin organizacije
nastave matematike umnogome doprinosi da li ée ucenici ovaj predmet svrstavati
u grupu omiljenih ili nepoZeljnih predmeta. Autor u radu poklanja paZnju




problemskoj nastavi, kao jednom od modela savremene organizacije pocetne
nastave matematike koji doprinosi sveobuhvatnijem razumijevanju matematickih
sadrzaja i njihovoj primjenljivosti u svakodnevnom Zivotu. Cilj rada je da ukaZe na
znacaj funkcionalnih znanja primjenljivih u razli¢itim situacijama. Bez obzira Sto je
rije¢ o pocetnim matematickim pojmovima, problemska nastava je primjenljiva od
najranijih dana njihovog usvajanja. Obi¢no su problemski zadaci najsloZeniji medu
matematickim zadacima i teski na svim uzrasnim nivoima, ali se ucenici kroz
problemsku nastavu osposobljavaju da razumiju Ccinjenice i uvezuju date
komponente kako bi pravilno razumjeli problem i rijesili ga. Nastava matematike u
XXI vijeku, na svim nivoima Skolovanja, treba da odgovori izazovima sadasnjice i
zadovolji potrebe realnog Zivota na taj nacin Sto uceniku prepusta inicijativu
stavljajuci ga u poziciju da samostalno uci i otkriva logi¢ke zakonitosti u funkciji
sticanja primjenljivih matematickih znanja. Problemski zadaci ne smiju biti sami
sebi svrha, veé sredstvo misaonog aktiviranja ucenika, zato je osposobljavanje
ucenika za ovakvo ucenje postalo imperativ i ideal kome tezi savremena nastava
matematike, koja kao glavni cilj postavlja misaonu aktivaciju polaznika. U prvom
dijelu rada su razmotrene teorijske postavke problemske nastave matematike
upotpunjene metodickim primjerima datog koncepta na ranom $kolskom uzrastu.
Zatim slijede rezultati kvalitativnog istraZivanja na uzorku od 220 ucitelja. Dobijeni
rezultati ukazuju na svjesnost nastavnika o znacaju i potrebi organizacije
problemske nastave matematike, ali istovremeno upucuju na brojne probleme koji
dominiraju u nasim skolama i potrebu dodatnog stru¢nog usavrSavanja nastavnika
u ovoj oblasti.

PROBLEM SOLVING AS A CONTEMPORARY FORM OF
TEACHING MATHEMATICS

According to the abstractness of its content and the frequent failure of a large
number of students, mathematics as a subject attracts the attention of a wider
audience. The way of the teaching of mathematics significantly contributes the
extent to which the students will classify it either into the group of the favourite or
into the group of non-favourite school subjects. The author pays attention to
problem solving, which is a model of a modern organization of mathematics
contributing to a more comprehensive understanding of the mathematical content
and their applicability in everyday life. The aim of this paper is to highlight the
importance of functional skills applicable in various situations. Problem teaching is
proved to be applicable from the earliest period of studying, regardless of the
terms of the initial mathematical concepts. The mathematical issues are thought to




be the heaviest at all age levels, but the students are taught to understand the
facts through the problem-based classes and they are thought to take into account
the necessary components in order to properly understand the given problem and
solve it. The teaching of mathematics in the 21st century, at all levels of education,
should respond to the challenges of contemporary time and meet the needs of real
life in a way that the student has the initiative and puts him into a position to
independently study and reveal the logic relationships and rules in the function of
acquiring the applicable mathematical knowledge. Problem tasks should not be
used just for the sake of purpose, but the means of activating students’ thoughts
while the students’ practicing has become an imperative and ideal pursued by
modern teaching of mathematics which, as the main goal, has the activation of the
thinking processes of the students. The first part of the paper is dedicated to the
theoretical assumptions discussing problem of teaching of mathematics
complemented by numerous methodological examples of a given concept to early
school age, followed by the results of qualitative research on a sample of 220
teachers. The results indicate that teachers are aware of the importance and the
need of the problem of teaching mathematics, but also they suggest certain
number of issues that dominate our schools and the need for additional
professional development of teachers in this area.

AJITEBAPCKU UJAEHTUTETHU U YCMEHO PAYYHAIBE

Musahn KueaHosuh, Bucoka wkoaa cmpykogsHux cmyouja 3a
o6pasosare sachumaua, Kpywesay

math.milanzi@gmail.com

CBegoun CMO Yy HacTaBM MaTemaTuKke cBe cnabujer MHTepecoBarba MAAMX 3a
payyH yonuwTe, a 33 YCMeHO pavyHakbe norotoso. Taj TPeHA, ce yrnaBHoOM ,npasaa”
HenoTpebHMM Hamopom y epu caBpemeHux ypehaja 3a Bplierbe apUTMETUYKUX
onepaumja. HaxanocT, To Huje CTaB camo Yy4yeHMKa, Beh 4ecto U HUXOBUX
poauTes/ba Na M NojeAMHUX HacTaBHWKA KOjU He npeaajy npeameTre BesaHe 3a
MaTemaTuKy. Tume ce 3abopaB/ba 3HAYaj YCMEHOr payyHa Ha Pa3Boj MULL/bEHA,
KOjU je MUCTMUaH jow of, aHTU4YKMX ¢wunosoda. He npesuwe AaBHO MNojeanHM
HaCTaBHMLM Cy, Y CBOjUM NpeaaBatbnma, Mmanv obuyaj aa aeum nokaxy epukacHe
TPUKOBE 3a NaKWe BpLUIEHE HEKUX apUTMETMYKMX Oonepaumja y crneuujaiHum
cnyyajesuma. Limsb oBOr TeKcTa je Aa peadmpmuile HeKe 04, TaKBUX NOCTYNKa U Aa
nx objacHu anrebapckom Teopujom.




ALGEBRAIC IDENTITIES AND ORAL CALCULATION

Nowadays we are the witnesses that in teaching mathematics, the interest of the
youth for the calculation in general is decreasing, especially when the oral
calculation is taken into account. This trend is mostly 'justified' as unnecessarily
effort in the era of modern technology for arithmetic operations. Unfortunately,
this is not only the attitude of the students, but also this is often the same attitude
of their parents and some teachers who are not teaching subjects connected to
mathematics. This is something that casts a shadow over the importance of oral
calculation for the development of thinking skills which were emphasized even by
the ancient philosophers. It was not long time ago when some teachers, in their
lectures, had a practice to teach the students some effective tricks for easy way of
doing some arithmetic operations in some special cases. The aim of this text is to
reaffirm some of these methods and to explain them by bringing about the
algebraic theory.

APPLICATION OF ACTIVE TEACHING METHODS |IN
MATHEMATICS

Galya Kozhuharova, Trakia University, Department for Information
and In-Service Teacher Training, Bulgaria

galia_koj@yahoo.com

The interest in studying mathematics and sciences has been decreasing over the
last fifteen years and this tendency is evident worldwide. This is true for Bulgaria
too. Therefore, we directed our attention to the development of technology for
teacher training in mathematics and natural sciences based on active teaching
methods. The article focuses on the summarized experience from development
and implementation of a training course for teachers of mathematics related to
the application of active learning methods.

INTPUMEHA METOJZA AKTUBHE HACTABE Y HACTABH
MATEMATHUKE

MHTepecoBatbe 3a NPOyYaBatbe MaTemaTvKe M MPUPOSHMX HayKa MoC/iefHbux
MeTHAecT roAMHa je y nopacTy v 0Ba TEHAEHUMja je MPUCYTHA y uesom ceety. To
BaXkM M 3a Byrapcky. 3aTo CMO nakkby YCMepWAn Ka pa3Bojy TexHosorvje 3a obyky
HacTaBHMKA MaTemaTMKe M MPUPOAHMX HayKa KOja Ce 3acHMBAa Ha MeTodama
aKTMBHE HacTaBe. Y OBOM pafy Cy W3/0MKEeHa WCKYCTBa MNPUKyN/beHa W3




yHanpehusara u cnposohera 0byKe 33 HacTaBHWKE MaTeMaTMKe Koja je Be3aHa
3a ynoTpeby MeToAa akTUBHOT yyetba.

SHOULD PARENTS HELP OR HOW SHOULD THEY DO IT IN
SOLVING OPEN SENTENCES (EQUATIONS, INEQUATIONS) IN
LOWER PRIMARY CLASSES?

Ibolya Szildgyiné Szinger, Edtvis Jozsef College, Hungary
szilagyine.szinger.ibolya@ejf.hu

In the course of teaching open sentences (equations, inequations) teachers often
experience that parents’help —provided mainly in doing homework- may cause
backdraw for young learners in the already achieved results. The source of the
problem may be in the difference between parents’ methods and those applied by
the teachers in lower primary classes. To illustrate the problem | introduce a fourth
class case study. According to the parents’ report they experienced the situation as
a total failure. That is the reason why they asked for advice how to help their child
in the future.

JA JIW POAUTE/bU TPEBA JIA TIOMAXY WJ/IM HA KOJU
HAYUH KAJZA CY Y IIMTABY 3AJALHU OTBOPEHOI' THUIIA
(JEAHAYHUHE, HEJEAHAYUHE) Y HHWXHUM PA3PEJUMA
OCHOBHE IIKOJIE?

Mpunnkom obpage 3agaTaka oOTBOpPeHOr Tuna (jeaHaudnHe, HejegHauuHe),
HaCTaBHMLUM 4YeCcTo MMajy yTUCak Aa nomoh pogutesba — YrnaBHOM Yy u3pagu
nomahux 3agaTaka — MOXKe A3 M3a30Be Ha3aA0Bakbe KoZ yYeHuKa maaher yspacTa
y oAHocy Ha Beh nocTurHyte pesynTate. Y3poK 0BOr Npobiema MoXKe fa JeXu y
pasavun nsmehy metoga pogute/ba M MeTofa Koje NMpuMerbyjy HacTaBHUUM Y
HVXMM pa3spearma OCHOBHe WKone. Y unby uayctpayuje npobiema, HaBOAUMO
[OETa/bHO UCTPAXKMBake CNPOBEAEHO Y YeTBPTOM paspesy. Poautesbu, Ha ocHOBY
FbUXOBMX COMNCTBEHWX WM3jaBa, OBY CUTYaLMjy LOMKMB/bABAjY KAo MNOTMYHWU Heycnex.
M3 Tor pasniora 3aTpaxkMau cy caBeT Kako Aa ybyayhe nomasky cBojoj geum.




METODICKI POSTUPCI U FORMIRANJU MATEMATICKOG
MISLJENJA U RAZREDNOJ NASTAVI

Zoran Plaié, 0S ,Stanko Rakita”, Banja Luka, Bosna i Hercegovina
Slavisa Jenjié, Filozofski fakultet, Banja Luka, Bosna i Hercegovina

italijal6 @gmail.com

Rad se bavi procesom formiranja matematickog misljenja kod ucenika razredne
nastave i metodickim postupcima koji bi to omogucili na najbolji moguéi nacin.
Prema savremenim shvatanjima, matematicko misljenje je u sustini logicko
misljenje kojim se kod djece svih uzrasta izgraduju odredeni matematicki pojmovi,
koriste takvi pojmovi ali i otkrivaju relacije i odnosi medu njima. Specijalno, kod
ucenika razredne nastave, znacaj formiranja matemati¢kog misljenja ima odredenu
teZinu. To proizilazi iz specificnosti nastavnog procesa i skorasnjeg prelaska na
predmetnu nastavu. Ovakva vrsta misljenja omogucava formiranje pojmova o
predmetima i pojava, okrivaju se matematicke cinjenice, uocavaju objektivne
relacije medu njima ali i pravila koja pripadaju odredenoj oblasti pojmova.
Tradicionalna nastava matematike je usmjerena na formiranje pojmova,
memorisanje pravila i u¢enje formula. Nema sumnje da je ovakva vrsta misljenja i
potrebna ali ne smije biti samo sebi cilj rada. U procesu ucenja matematike, ucenici
treba da shvate i usvoje zasto je neko pravilo takvo i posebno zasto ga tako treba
primijeniti. Razvijenje matematickog misljenja treba da omoguéi da ucenici s
razumijevanjem i potpunim shvatanjem usvoje sadrZaje rada i dalje ih
primijenjuju. Metodicki postupci u nastavi matematike treba sa omoguce skladno
formiranje matematickog misljenja zajedno sa ostalim elementima kognitivnog i
afektivnog razvoja na najbolji moguci nacin. Rad bi trebalo da da odgovor na
pitanje koje metodicke postupke upotrebiti i kako ih koristiti u procesu formiranja
matematickog misljenja.

METHODOLOGICAL APPROACHES IN FORMING
MATHEMATICAL THINKING IN TEACHING YOUNG LEARNERS

This paper deals with the process of forming the mathematical thinking of the
primary school students and also it takes into consideration the best
methodological procedures that would enable it. According to the contemporary
concepts, mathematical thinking is essentially logical thinking that children of all
ages use to build certain mathematical concepts; also they use such terms also in
order to reveal the relationships between the mentioned concepts. Especially, in




teaching the primary school students, it is important to highlight that the
formation of mathematical thinking has a certain weight. All this derive from the
specificity of the teaching process and the recent transition to subject teaching.
This kind of thinking allows the formation of concepts of objects and certain
phenomena reveals the mathematical facts, observes the strict relation between
them but it also notices the rules that belong to a particular area of concepts.
Traditional mathematics teaching is focused on the formation of concepts,
memorizing rules and the learning of formulas. There is no doubt that this kind of
teaching is necessary but it should not be done just for the sake of purpose. In the
process of learning mathematics, students need to understand why certain rule is
formed like that and in particular why it should be applied in that way. Developing
of mathematical thinking should help students to understand and adopt the
learning contents and to apply them further. Methodical procedures in
mathematics should provide, in the best possible way, a harmonious formation of
mathematical thinking together with the elements of the cognitive and affective
development. Teachers’ work should answer the question which methodological
procedures should be used and how to use them in the process of forming the
mathematical thinking.

ALTERNATIVNE METODE RACUNANJA U POCETNOJ NASTAVI
MATEMATIKE

Bojan Radisi¢, Veleuciliste u PoZegi, Hrvatska
Aleksandra Andri¢ Radisic¢

bradisic@vup.hr

U radu se opisuju tehnike izracunanja osnovnih matematickih operacija koje se
oslanjaju na vedsku matematiku. Metode i primjeri su prije svega namenjeni
pocetnoj nastavi matematike na dodatnoj nastavi i radu s darovitim ucenicima. Cilj
je pribliZiti u¢enicima matematiku, uciniti je zanimljivom i izazovnom za ucenike
vecih mogucnosti koji neprestano traze i zahtijevaju izazove u ucenju. Metode
ucenja koje pocivaju na vedskoj matematici razvijaju logicko razmisljanje,
povecavaju brzinu racdunanja i razvijaju kreativnost. Nastavni plan i program
Republike Hrvatske, kao i Nacionalni okvirni kurikulum, ne propisuju upotrebu
ovakvih alternativnih metoda, Sto ne znaci da ucitelj nije slobodan pronaci nacine
kojima bi zainteresirao i zadrZao koncentraciju ucenika te ih potaknuo na
razmisljanje i ufenje neceg novog. Redovna nastava prilagodena je prosjecnom
uceniku, vodena planom i programom, smjestena unutar nekih okvira, dok se u




radu s naprednijim ucenicima mora izaéi iz tih okvira i zadovoljiti potrebe
nadarenog ucenika.

THE ALTERNATIVE METHODS OF CALCULATING IN TEACHING
MATHEMATICS AT THE BEGINNERS LEVEL

This paper describes calculating basic mathematical operations by Vedic
mathematics. Methods and examples are designed for the initial teaching of
mathematics for the gifted pupils and additional classes. The main point is making
math closer to the pupils and makes it interesting and challenging for the better
pupils who are seeking and demanding new learning challenges. Learning methods
based on Vedic mathematics develops logical thinking, increases the computation
speed and develops the creativity. The teaching plan and program of Croatia, as
well as the National Curriculum Framework, do not prescribe the use of such
alternative method, which does not mean that the teacher is not allowed to find
the ways to motivate and keep students’ concentration or to encourage them to
think about and learn something new. Regular classes are adjusted to the average
student, regulated by the curriculum within certain limits, while, on the other
hand, working with gifted students should be done out of these limits.

SEMANTIC READING IN MATHEMATICS EDUCATION

Aslanbek Naziev, Ryazan State University, Russian Federation

a.naziev@rsu.edu.ru

We compare two approaches to mathematics teaching: an approach based on
actions and an approach based on semantic reading. Goethe once said that poetry
is an art to put four senses in two rows. We affirm that according to this definition,
mathematics is a branch of poetry, and the highest one. So, in mathematics
teaching, it is quite important to teach pupils to see in sentences as many senses
as possible (that is what we call semantic reading). For example, in the sentence
A+B = 0, where A and B are real variables, one can see at least four senses: 1) the
sum of numbers A and B equals 0; 2) A is a number whose sum with B equals 0,
that is A is opposite to B, that is A = - B; analogously, 3) B = -A; and, combining, 4) A
= -(-A). Surely, it is quite important that pupils can see all these senses. We intend
to compare two approaches to mathematics teaching: an approach through
actions and an approach through semantic reading.




CEMAHTHUYKO YUTAIE Y HACTABU MATEMATHUKE

leTe je jegHOM peKao Aa je noe3nja BelTUHA CTaB/batba YETUPU pedeHuLe y ABa
pepa. Y cknagy ca oBom geduMHUMUMIOM, CMATPamMo Aa je maTemaTuKa rpaHa
noesuje, U To HajBuwer peaa. 3aTo je y HaCTaBU MaTEMATMKe BaXKHO Aa yYeHUKe
HayyMmo [a y pedyeHMUama Buge wWTo sBuwe moryhux 3Hayerwba (To ce 30Be
CEMaHTMUKO uuTarbe). Ha npumep, y peveHnum A+B=0, roe cy A n B peanHe
Bapujabie, MoXemo npoHahu Hajmarbe YeTMpu 3Hayerba: 1) 36up 6pojesa A u B
jeaHak je 0; 2) A je 6poj umju 36up ca B usHocu O, Tj. A je cynpoTHO o4 B, aakne A=-
B; aHanorHo Tome, 3) B=-A: u, KombuHOoBarbem, 4) A=-(-A). CBakaKo je Beoma
BAXKHO A3 y4eHuum Byay y cTakby Aa pasymejy CBa 0Ba 3Hauvera. Lim/b Hawer paga
je ynopehuBatrbe ABa NpUCTyna y HacTaBM maTeMaTUKe: MPUCTYN KOju ce 3acHMBA
Ha aKTMBHOM pajy M MPUCTYN KOjU 3aXTeBa CEMAHTUYKO YMTatbe.

YIIBEHUK MATEMATHUKE Y UCTPAXKUBAIY TIMSS 2011

Oausepa J. Bokuh, YHueepzumem y beoepady, Yuumescku ¢@akyimem

olivera.djokic@uf.bg.ac.rs

Y pagy hemo npukasatu rnaBHe pe3yntate mehyHapoLHOr WCTpaXkmBarba
nocturHyha yyeHuka 4eTBpTor paspesa u3 matematuke TIMSS 2011 n amnckytoBaTtm
pesynTate Koje cy NOCTUIIM ydeHuun u3 Cpbuje Ha Tecty nocturHyha wus
maTemaTuKe. Y pagy ce MO3MBamMO Ha Halle paHuje M3BeAEHO UCTpaXkuBarbe O
yubeHMuMMa MaTemaTMKe ca acnekTa HMBOA 3Haka. TexuwTe paga je Ha
ynopeaHoj aHanvM3n  U3BeAEHOr WCTParkMBarba YLOEHMKa MaTemaTvke W
KopuwheHnx TIMSS 3agataka. C 0631pom Ha To fa ce Hanasm TIMSS uctpakuBatrba
KOpWCTe, NPeBacxo4Ho, y NAaHupaky pas3Boja obpasosatba, ONpaBAaHa je Hawa
3aMHTEePEeCcOBaHOCT 33 aHaNM3y AOCTYNHUX mehyHapoaHWx 6asa nogataka y uuby
npuvnpeme y4YeHWKa 33 CBe HMBOE 3Hatba M MNobosbluatbe METOAMYKe paspaje
3ajaTaka y yubeHuumma matematuke. Liusb pasa je ynopefiHa aHanvsa pesyartata
TIMSS ucTparkMBakba M KOHTEKCTyasIHOr GaKTOpa OKPY)KEHE 33 y4Yere Yy CamMoj
YUYMOHULM ca NOCEBHUM OCBPTOM Ha YLI6EHWK maTemaTuKe (Kao M3BOP 33 yyere y
HacTaBM MaTtemaTtuke). Pesyntatu TIMSS ucTparkuBarba MoKasyjy Aa ce npema
MULWSbEHY YunTe/ba Y Cpbujn yubeHNK maTeMaTUKe Kao OCHOBHA KhbMra 3a yyerbe
KopucTU Kog, 73% ydeHuuke nonynaumje (mehyHapogHu npocek 3a yub6eHuK
nsHocu 75%) 1M pagHa CBECKa Kao OCHOBHO CpeacCTBO 3a pag M yyere Kog 20%
ydeHuuke nonynauuje (mehyHapogHW npocek 3a pagHy CBecKy M3Hocu 46%).
OTBOPWAM CMO NWUTakbe Aa /M YYEHUKe Y HacTaBu matemaTuke ca noctojehum




yubeHMLMMa CYLITUHCKM NPUNPEeMamMo 3a CBE HMBOE 3Hakba M MOCTEMEH npouec
OBNajaBarba PefaTUBHO CBE BULIMM HMBOMMA 3Hatba. Pag ce 6asvpa Ha obnact
HacTaBe reomeTpuje.

MATHEMATICS TEXTBOOK AND TIMSS 2011 RESEARCH

In this paper we will present the main results of TIMSS 2011 international research
on achievement of 4th grade student in mathematics. We will also discuss results
of Serbian students on international achievement test in mathematics. In our
paper we will reffer to previosly conducted study about mathematics textbooks
from the aspect of knowledge levels. The main emphasis of the paper is on
comparative analysis of the mentioned study about mathematics textbooks and
the TIMSS tasks used. If we take into consideration that TIMSS data are above all
used in planning educational development, it is obvious that we are interested in
analysis of available international databases in order to prepare students for all
knowledge levels and to improve methodological approach of mathematics
texbook tasks. The aim of this paper is to do a comparative analysis of TIMSS
research results and a contextual factor of learning environment, with special
emphasis on mathematics texbook (as the learning source in primary school).
Results of TIMSS research imply that, by teachers’opinion in Serbia, mathematics
textbooks are used as basic learning source by 73% of students (international
average is 75%) and workbooks are used by 20% of student population
(international average is 46%). On the basis of these facts, we opened the question
whether our students are prepared well with existing textbooks for all knowledge
levels and for the process of mastering all higher knowledge levels. This paper is
based on the area of teaching geometry.

TPAHC®EP 3HAIBA U3 PA3PEJHE Y INPEAMETHY HACTABY
KPO3 ITIPU3MY MATEMATNYKUX TAKMHUYEIHA

Henad P. Bynosuh, ®akyamem nedazowkux Hayka YHusepsumema y
Kpaeyjeeyy, JazoduHa

vinenad@gmail.com

Y oBoM pagy npeseHToBahemo Heke pesynTate NOCTUrHyha yueHrKa Ha OKPYKHOM
TaKMUYEHY M3 MaTeMaTMKe 33 y4YeHMKe OCHOBHWMX WwKona. Pesyntatm he 6utn
NpPeAcTaB/beHN Yy CBET/IY KOMMapaTMBHE aHa/iu3e uaeja v pesynTtata Koju cy
notpebHM 3a nojeaMHe rpyne 3afjaTaka y OKBMPY opapeheHux paspepa, a
carnefahe ce u3 yrna HEKOJIMKO HE3aBMCHMX Bapujabau. Y3opaK UCTpakmBaba




4nHK 4801 yueHuk, o Tpeher 4O ocmor paspesa OCHOBHE LUKOJe, Ca Teputopuje
Penybaunke Cpbuje. YueHuum cy pagunm no 5 3agataka y OKBUPY CBaKor paspesa,
Koje je cactasuna [lp»KaBHa KOMUCKja 33 TaKMUYEHE YYEHUKA OCHOBHMX LLKOAA.

KNOWLEDGE TRANSFER FROM CLASSROOM TO SUBJECT
TEACHING THROUGH THE PRISM OF MATHEMATICAL
COMPETITIONS

In this paper we will present some of the students’ results at the regional primary
school mathematics competition. Results will be presented through comparative
analysis of ideas and results required for specific tasks groups in particular classes
and they will be approached from the aspect of several independent variables. The
sample of our research was consisted of 4801 Serbian students from the third to
eight grade of primary school. All students completed the test that was consisted
of 5 tasks for each grade. These tests were prepared by the State Commission for
primary school competition.

OBPA30BHHU CTAHJIAPAU Y IIV/IAHUPAILY U IIPUIIPEMABY
IIOYETHE HACTABE MATEMATHUKE U3 YI'JIA YYUTE/bA

Carwwa Mapuuuh
Kpcmusoje lllnujyHosuh
Yuueepzumem y Kpazyjesyy, Yuumesscku pakyamem y Yucuyy

sanjamaricicl10@gmail.com

JoHowetrbe U NpumeHa 06pa3oBHMX CTaHAapaa nocTurHyha 3a Kpaj Npsor uukayca
OCHOBHOr obpa3oBatba [AOHENO je WM3BecHe MPOMEHe W Yy TMOYETHO] HacTaBu
maTemaTvke. OHe ce OAHOCE Ha LENOKYNHYy OpraHu3auujy MnovyeTHe HacTase
MaTemaTMKe — MaHMparbe W MpuUnpemare paga, pag yuutes/ba U YYeHWKa,
BpesHOBarbe OCTBApeHuX pesyntaTta. majyhu To y Buay, ayTopm cy Ha y30pKy o4,
216 yuuTe/ba OpPraHM30BaNM WCTPAXKMBAHbE C LM/BEM O3 WCMAUTAjy HUXOBO
MULW/bEHE O YN03M 06Pa3oBHUX CTaHAapAa Yy MAaHuparkby pafa y MOYETHO]
HacTaBM MaTeMaTUKe, hUXOBOM YTULAjy Ha HAYMH NPUNPEeMatba 38 KOHKPETaH Yac
M n3bopy cagprkaja Ha HauMH Koju omoryhasa Aa ce MoXKe NpPaTUTU OCTBApPEHOCT
CTaHgapZa no HuBouma nocturHyha. Pesyntatv AobujeHn UCTparkMBarbem
nokasyjy ga o06pa3oBHM CTaHZApAM [AOONPUHOCE jacHMjOj OpujeHTaunju vy
NnAaHMpaky U OpraHM30Bakby HacTaBe MmaTemaTuKe y Maahum paspeguma OCHOBHe
WwKone n n3bopy cagp:kaja Koju omoryhagajy fa npate oCTBAapeHOCT CTaHAapAa Ha




TP HMBOa nocturHyha, anu Aa ce y NOCTYMKY NpUNpemMarba 3a KOHKPETHE Yacose
yuuTe/bU jOL YBEK HELOBO/LHO PYKOBOAE 06PA30BHMM CTaHAAPAMMA.

EDUCATION STANDARDS IN PLANNING AND PREPARING
ELEMENTARY MATHEMATICS EDUCATION FROM TEACHERS'
PERSPECTIVE

The adoption and implementation of educational standards of achievement at the
end of the first cycle of primary education has brought certain changes in
elementary mathematics education. These changes refer to the overall
organization of elementary mathematics education — planning and preparing for
work, the work of teachers and students, the evaluation of results. With this in
mind, the authors of this paper organized a research on a sample of 216 students
to examine their opinion on the role of educational standards in the process of
planning and preparing for work in elementary mathematics education, their
influence on the methods of preparation for a specific class, and on the selection
of contents that enables us to monitor the achievement of standards by levels of
achievement. The results obtained in this research show that educational
standards contribute to a more coherent orientation in planning and preparing
elementary mathematics education in junior grades of primary school, and they
also contribute to the selection of contents that enables us to monitor the
achievement of three level standards. Yet, the teachers are still not sufficiently
guided by educational standards during the process of preparing the specific
classes.

DEVELOPING ALGEBRAIC REASONING WITH GROWING
PATTERNS

Lipovec Alenka

Antolin Darja

University of Maribor, Faculty of Education, Slovenia
alenka.lipovec@uni-mb.si

The paper focuses on growing patterns as a tool for developing algebraic
reasoning. In Slovenian literature growing patterns are less expound, especially
when talking about adjustments for younger students. Therefore paper presents

and describes recursive and functional descriptions of examples, which are
expected from students of first two triads. The second part of the paper presents




the results of empirical research which was aimed to compare knowledge on
growing patterns of fifth and ninth grade students.

PA3BUJAIBE AJITEBAPCKOI' HAYMHA PA3MUIIJbAIBA
PACTY'hMM HU30BUMA EJIEMEHATA

OBaj pag ce 6aBu pacTyhvm HM30BMMaA eflemeHaTa Kao CPefCTBOM 3a pas3Bujarbe
anrebapcKor HauMHa pasmuLsbarba. Y CNoBeHauKoj auTepatypu pactyhu HM308BM
efNlemMeHaTa HUCY A0BOJ/bHO MPUCYTHW, HApPOYWUTO Kada je Yy MuTakby HMUXO0BO
npunarohasarbe ydyeHuuuma mnaher yspacta. U3 Tor pasnora, y oBOM pagy
npeacTaB/bamo M ONucyjeMo NpumeH/buee U GpyHKLMOHaNHe Npumepe, 3a Koje ce
cmaTpa 4a Cy Ha HMBOY YYeHMKa NpBa ABa LMKAyca o4 TpWU paspesa OCHOBHe
WwKone. Y pgpyrom aeny paga MpeacTaB/beHM Cy pe3ynTatu emnupujckor
MCTParKMBaka Yuju je um/b 6Mo ynopehuBarbe 3Harba O pactyhum HU30BUMA
eNemeHara Kog, y4YeHu1Ka neTor u g4eseTtor paspesa.

MATEMATHUYKA PAJNOHULIA y ®YHKIUJU
NNOIIYJIAPU3ALM]JE PASPEJHE HACTABE MATEMATHUKE

Caasuwa Jewuh

Xeaumup flpazuh, dusosodcku pakyimem, bara Jlyka, bocHa u
XepyezosuHa

batojenjic@gmail.com

Pa3penHa HacTaBa maTemaTuKe Urpa K/byyHy yaory y pasymujeBarby mMatemaTuke,
ann 1 y KacHWjeM KBaAUTETHUjEM yyery MaTemaTuke. Manu je 6poj oHMX yueHuKa
KOjU pasymujy mMaTemaTuMKy W MOKasyjy MHTepecoBare 3a UCTY, @ UCTOBPEMEHO
BE/IMKM OPOj OHMX KOjU MaTeMaTuKy [OXKMBJ/baBajy Kao ,6ayk”, nokasyjy uam
[OKasyjy oapeheHe nponycte y HeHOM MOYeTHOM yuyery. Huje cse Tako noue,
KaKo jedHV roBOpeE, anu HWje CBe HWU Ha 3aA0BosbaBajyhem HuMBOY, Kako he apyru
pehu. Y ceakom cnyyajy, moxe 6utn 6osbe. MNoTpebHO je Kpenpat HoBe NpUCTyne,
Tj. CTBApaTM HOBEe TPEHAOBE MAaTEMATUYKOT yyerba Ha Mnahem OCHOBHOLLKO/ICKOM
y3pacty. Y OBOM pafy carnefaHe cy MaTemMaTUyKke PaguvoHuLe Yy paspeaHoj
HacTaBM MaTemaTMKe, HWXOBO TEOPWjCKO ogpeherbe M MpuUmjepu MpaKkTUYHe
peanusaumje. Hactojare je aa ce noKkaxe Aa ce NnyTemM maTemaTuyKe paguoHuLe y
paspeAHOj HacTaBM MOXKe MOMy/aapu30BaTM HacTaBa MaTeMaTuKe, Aa Ce HeHU
cagpXaju MOry yumtn M caBnahmeat Ha MPUXBAT/bUB M 33aHUM/BUB HAYMH.
HarnaweH je 3Hayaj paguvoHuUe Yy pasBujatby MATEMATUYKOT MULL/bEHA,




KOOMEepPaTUBHOCTM M KPEATUBHOCTM YYEHUKa Yy pagy W, KOHAYHO, Mpunpemare
paguoHuLLEe Of, CTPaHe yunTe/ba.

MATHEMATICAL WORKSHOPS USED IN ORDER TO
POPULARIZE THE TEACHING OF MATHEMATICS TO YOUNG
LERNERS

Classroom teaching of mathematics plays a crucial role in the understanding of
mathematics, but also in the subsequent quality of learning mathematics. There is
a small number of students who understand math and show interest in the same,
while a large number of those who perceive mathematics as "bogey" show or
demonstrate certain flaws in its initial learning. Not all aspects are bad, as
someone say, but not everything is satisfactory, as others would say. In any case, it
may be better. It is necessary to create new approaches, i.e. create new trends in
mathematics teaching in junior primary school age. In this paper the mathematical
workshops in teaching mathematics are considered, their theoretical definition
and examples of practical implementation. The effort is to show that using
mathematical workshops in the classroom can popularize the teaching of
mathematics, and its contents can be learnt and mastered in acceptable and
interesting way. The paper emphasizes the importance of the workshop in the
development of mathematical thinking, it then points out to the cooperation and
creativity of students while working and finally, preparing workshops by teachers.

ITPUMEHA AYJAUOBU3YEJIHUX HACTABHUX CPEJACTABA Y
OBJIAZABABY IOYETHUM MATEMATUYKHUM ITIOJMOBUMA

Miliki¢ Milan, Palanacka gimnazija, Smederevska Palanka

milikic.milan@yahoo.com

Y HajpaHujem y3pacTy feua ce oc/iakbajy Ha cBoja yyna (gogmpa, BUAa, ...) U
nomohy HMUX Nepumnupajy CBET KOjU UX OKpyKyje. AyaMOBMU3yesHa Cpeactsa
MCTOBPEMEHO YKJ/byuyjy BULLE Yyna ycnieg yera je npujem nHpopmaumja noTnyHujn,
a CaMMM TUM M HUXOBa NpMMeHa edpuKacHuja. Y 0BOM pagy, nopes KAaCU4HUX
ayAMOBM3YyeNHUX HacTaBHMX CpeacTaBa, MNokasahemo pAa W pa3sHOBPCHM
MYATUMEAMjaNHN cafpaju mory 6utn pobap w3BOp KOjUM ce yyeHUUMMa
npubnukasajy penaumje, Koje 6U MHaye 6UNO TEWKO MAW TOTOBO Hemoryhe
06jaCHUTU HEKUM APYrMM cpeacTBUMA. Lin/b unxose NpumeHe je Aa Kog, y4eHUKa
npobyse WHTepecoBarbe 3a MaTeMaTMuKa 3Harba, MNOACTAKHY WX Aa MOYeTHe




MaTeMaTWuKe MOjMOBE MOBEXKY Ca PEAJHUM OKPYKEHEM M TaKo WX NaKie
npuxsate. Y pagy hemo Ha KOHKPETHMM NpuMMepuma MoKasaTh MPaKTUUHY
NpUMeHy NoOMeHyTUX CpeacTaBa.

APPLICATION OF AUDIO-VISUAL TEACHING MATERIALS IN
THE BASIC MATHEMATICAL TERMS ACQUISITION

At the earliest age, children lean on their senses (of touch, sight, ...) and they use
them to perceive the world around them. Audio-visual materials simultaneously
include more senses, which helps the reception of information to be more
complete, and, thus, its application more efficient. In this work, besides classic
audio-visual teaching materials, we will show that different multimedia material
can also be a good source which could explain more clearly some relations to
young learners, especially those which are difficult or impossible to explain by
using some other materials. The aim of their application is to arise the interest for
the knowledge of mathematics in young learners, to encourage them to connect
the basic mathematical terms with real environment and to accept them easier. In
this work we will show concrete examples of practical application of the
mentioned materials.

OBPA30BAIbE 3A MATEMATHUYKY IMCMEHOCT

Muausojesuh 3denka, O “Mumponoaum Muxausao”, Cokob6arsa,
zdenka41@gmail.com

JepaH oA rnaBHUX GaKTOpa Ha LWKOJICKOM HUBOY KOjU YTUUY Ha yyerse (yrnaBHOM
WHAOMPEKTAH YTMLAj Ha YYeHUYKo nocTurHyhe, M TO NpeKo HaCTaBHUYKMUX
Bapujabnn) peduHUcaH y AMHaAMUYKOM moaeny o6pasoBHe edeKTUBHOCTU
(Creemers & Kyriakides, 2008) jecTe 1 Kpeupatrbe cpeguHe NorogHe 3a yyerbe Kpos
n3rpagry edeKTMBHOr NapTHEPCTBA Ca PoAUTE/bUMA. YK/byuMBatbe POaUTE/bA Y
06pa3soBHM npouec cmaTpa ce 3HayajHUM AKTOpPOM LIKOACKOr nocturHyha
y4yeHuKa. Pe3yntaTv ucTpaxkusarba Mokasyjy Ja Aeua uvjun cy poautesbu y sehem
CTeneHy YK/byYeHW Y LIKOJICKe aKTUBHOCTU NOCTUKY BO/bM yCnex y yuerby, o4 Aele
YUjU CYy POAUTE/BU Y MatbeM CTEMeHY YK/byUYeHM Y LIKOICKe akTUBHOCTM (Stevenson
& Baker, 1987). AHraxkoBatbe poauTes/ba Yy LUKOJCKMM aKTMBHOCTMMA jefaH je of
OCHOBHMX MpPUHLMMNA Ha Kojuma Tpeba fa ce 3acHMBa QYHKLMOHUCAKE LUKOJE,
KaKo bu ce ocTBapwmAna WTO KBa/JIMTETHM]a NOApPLUKa yYeHUUMMa U omoryhuna 6o/ba
nocturHyha yyeHuka. Y pagy ce npeacras/ba NpojeKaTt Ynju je 0CHOBHU LUp/b WTO
paHuWje U MHTEH3MBHUje YK/byuMBatbe POAMTE/bA Y LIKOJICKE aKTUBHOCTU, Yume 61




ce CTBOPMNO LWITO MOACTUUAjHMjE OKpyXere 3a mocTusarbe 60/bux pesynTara
yyeHuKa y 061acTm matemaTnyke NMCMEHOCTH.

EDUCATION FOR MATHEMATICAL LITERACY

One of the main factors at the school level that affects learning (mostly indirect
impact on students' achievement, through teachers' variables), defined in the
dynamic model of educational effectiveness (Creemers & Kyriakides, 2008), is the
creation of a suitable environment for learning through building effective
partnership with parents. Involving parents in the education process is considered
to be an important factor in students' achievements. The results of the research
show that children whose parents are involved to a greater extent in school
activities achieve better results in learning than children whose parents are
involved to a less extent in school activities (Stevenson & Baker , 1987). The
involvement of parents in school activities is one of the basic principles on which
operation of a school should be based, in order to achieve the highest quality
support to students and to provide better students' achievement. This paper
presents a project whose main goal is the early and intense involvement of parents
in school activities, which would create the enabling learning environment for
students to achieve better results in the field of mathematical literacy.




MATM2: MYJTUAUCHUIIJIMHAPHOCT Y METOAMLIN U
HACTABU MATEMATHUKE

MATM2: MULTIDISCIPLINARY APPROACH IN
METHODOLOGY AND TEACHING MATHEMATICS

JIATEPAJIHO YHAINIPEBUBAIBE HACTABE MATEMATHUKE -
NMPUCTYII YIIPAB/bAbA 3HAILEM

Padojko [lamjanosuh, Munucmapcmeo npoceeme, Hayke u
mexHosi0wWKo2 pasgoja Penybauke Cpbuje

Mapko Caaskoeuh, YHueepzumem y Kpaeyjesyy, EkoHoMcKu
dakysimem

BpaHnucaae Ilonoeuh, YHusepsumem y Kpazyjeeyy,lIpupodHo-
mamemamu4yku ¢akyimem

ratkokg@gmail.com

OcHoBY pafia YMHM Npeasior NpojekTa 3a yHanpehusarba 06pa3oBHe Npakce Mau
o6pasoBHe ehEeKTUBHOCTM Ha MPUMEPY jefiHe KOHKPETHe JIoKanHe camoynpase
(KparyjeBaw) 4 TO naTepasHOM WHTEPBEHLMjOM, MPEKO jeaHOr HacTaBHOr
npeameTa (Matematvka). MpeacTaB/beHe Cy CBe 3aMHTEpPECOBaHe CTpPaHe, UX0Ba
ynora u moryhHOCT Aa ce Ha HMBOY jeIMHULLE JIOKa/IHE CAMOYNPaBe MHTEPBEHMLLE
He3aBWCHO 04, HauuoHanHor HuBoa. OCHOBHM UW/b paja je Aa ce npenctase
MOryhHOCTM 3a CaMOCTajHO M HEe3aBUCHO OCMWIL/baBakbe W yHanpehusare
MUKpocucTema obpas3oBarba Yy noctojehem nerucnaumjckom W peryaaTtopHom
OKBMpY KOju je AeduHMUCaH Ha HaLMOHAIHOM HUBOY M CBE 3aCHOBAHO Ha HaNa3Mma
obnacHMX Hayka.

LATERAL IMPROVEMENT OF MATHEMATICS TEACHING -
KNOWLEDGE MANAGEMENT APPROACH

The basis of this paper is the proposal for the improvement of educational practice
and educational effectiveness on the example of a particular local government
(Kragujevac) by lateral intervention, and this was showed by one school subject




(mathematics). All the stakeholders are presented in the paper, their roles and
their possibility to intervene in the level of local government regardless of the
national level. The main aim of this paper is to present the possibilities for an
independent designing and improving of the educational microsystems in the
existing legal and regulatory framework that is defined at the national level; all this
is based on the findings of related sciences.

PRIMJERI PRIMJENE DIDAKTICKOG PRINCIPA
POLIFORMNOSTI U NASTAVI MATEMATIKE OSMOGODISNJE I
SREDNJE SKOLE

Doko Markovié, Univerzitet Crne Gore, Filozofski fakultet

djokogm@hotmail.com

Ovim radom se prevashodno posmatra nastava matematike u svjetlu principa
poliformnosti  prezentovanog geometrijskim i kombinovanim poliformnim
geometrijsko-aritmetic¢ko-algebarskim interpretacijama u funkciji dinamiziranja
nastavnog procesa sa tendencijom kontinuiranog pruzanja prilika ucenicima za
originalno i kreativno razmisljanje uz razvijanje navika samostalnog poliformnog
misljena, kritickog ocijenjivanja i razumnog uopstavanja.

THE EXAMPLES OF THE APPLICATION OF DIDACTIC
PRINCIPLE OF POLYFORMISM IN THE TEACHING OF
MATHEMATICS

This paper deals with the teaching of mathematics and especially the principle of
polyform introduced with geometrical, arithmetical and algebraic interpretation in
the function of making the teaching process more dynamic. Also we tend to give
the students the occasion to continuously have the chance for the original and
creative thinking and to develop habits of independent polyform thinking, critical
evaluation and reasonable generalisation.




EVERYDAY MATHEMATICS: BEYOND THE CLASSROOM
INSTRUCTIONAL PRACTICES

Kehinde Adenegan, Adeyemi College of Education, Ondo, Ondo State,
Nigeria

adenegankehinde@gmail.com

Mathematics is the study of numbers, shapes, set of points and various abstract
elements together with relation between them and operations performed on
them. The school curriculum for mathematics at all levels of educational strata is
carefully planned to accommodate streams of instructional strategies and
methodological aspects of the teaching-learning process. Hence, this paper
presents mathematics and some sharp, remarkable and observable instructional
practices, consciously and unconsciously involved on daily basis in and beyond the
classroom, by individuals, most especially learners at the primary and post-primary
levels of education, which promote the teaching and learning of mathematics. In
respect to the highlighted instructional practices, recommendations are given to
enhance the teaching and learning of mathematics.

MATEMATHUKA Y CBAKOJZHEBHOM }KUBOTY BAH YYNOHUILIE

MaTtemaTuKa je HayKa o 6pojeBuma, 061MLMMa, CKYNOBMMA Tayaka U PasavunTim
ancTpakTHUM efleMeHTMMa, Kao W  tuxoBuM MehycobHum opHocuma
onepaumjama Koje ce ca tbuma nssoge. LLIKOACKM KypuKyaym 3a maTemaTuKy Ha
CBMM HMBOMMa 06pa3oBarba HGPUNKI/BMBO je MAaHMpaH Kako 61 oAroBapao CBUM
HacTaBHWMM CTpaTerMjama U MeTOAOMOLKMM acnekTUMa HacTaBHor npoueca. OBaj
pas ce 6aBM MaTeMaTUKOM W HEKMM jaCHUM, 3HaYajHUM W OCTBAP/bUBMM
HaCTaBHWMM CTpaTervjama Koje cy, CBECHO UM HECBECHO, YK/bYYEHE Y CBAKOAHEBHM
YKMBOT yYeHMKa Ha OCHOBHOLLKOACKOM M ocTanum HMBoMMa 06pa3oBatba, a Kojuma
ce yHanpehyje HacTaBa maTemaTuke. Y cKnagy ca caBpemMeHrM MeToJama Hactase,
paga faje npenopyke 3a yHanpehuBarbe HacTaBe maTemaTuke.

APPLYING IMAGINE LOGO IN TEACHING
Tamds Gydrfi, Eotvos Jozsef College, Hungary
gyorfi.tamas@ejf.hu

Trainee teachers get acquainted with the Imagine Logo programming language
within the frames of the subject Information Technology. With the help of this




programme students can produce among other things different plane figures. In
the course of teaching Geometry in lower primary classes exemplification is
inevitable in forming basic geometrical concepts. We can compile the necessary,
varied materials and tasks for developing and testing children — depending on the
subject matter of instruction — with the help of Imagine Logo. In my presentation |
am going to introduce the methodological concerns of teaching and applying this
programme.

I[TPUMEHA ITPOT'PAMA IMAGINE LOGO Y HACTABH

Byayhu yunTesbm ynosHajy ce ca nporpamckmm jesmkom Imagine Logo y okBupy
HactaBHOr npeameTa WHbopmaumoHe TexHonornje. Momohy oBor nporpama
CTYAEHTU MOry Aa CTBapajy, namehy octanor, pasanunte reometpmjcke purype. Y
HaCTaBM reoMeTpuje Y HUXMM paspeaMma OCHOBHE LWKOJe gaBakbe npumepa je
HEeOMNXoaHO 33 CTULAHe OCHOBHWUX NOjMOBa U3 reomeTtpuje. PasnnumTu notpebHn
maTepujanu M 33gaum 3a NofyyaBarbe U TecTUpakbe Aeue — y 3aBUCHOCTU Of,
HaCTaBHe jeAuHUUE — MOTYy Ce MPUKYNUTU y3 nomoh nporpama Imagine Logo. Y
oBOM paay buhe npeacTaB/beEHM METOLO/OLWKM acNeKTU HacTaBe U NpUMeHe 0BOr
nporpama.

OPEN ENDED PROBLEMS AS A USEFUL TOOL IN MATHS
TEACHING

Valentina Gogovska, University “Ss. Cyril and Methodius”, Faculty of
Natural Sciences and Mathematics, Macedonia

valentinagogovska@gmail.com

Mathematical tasks, the moment they enter the classroom, are intertwined with
educational aims, intentions and interactions between teachers and students.
Therefore, tasks should not be considered as problems written in maths textbooks
or in teachers’ lesson plan, but should be considered as a classroom activity as
well. Defined as activities, mathematical tasks in the educational process become
connected and included in both training and teaching. The aim of this paper is
promoting open ended problems. The paper provides possibilities for development
of the properties of thinking through appropriate examples. Tasks classified as
OPEN ENDED tasks should be used during mathematics lessons. The main purpose
is to provide students with increased possibilities for thinking, reasoning, solving
problems and mathematical communication. We cannot expect learning in the




classroom to become more extensive or richer unless students are regularly,
actively and productively part of solving cognitively challenging tasks.

INIPOBJIEMU OTBOPEHOI' THUIIA KAO KOPHUCHH AJIAT Y
HACTABU MATEMATHUKE

MaTtemaTUuKM 3a4aum, Y TPEHYTKY Kaja UX ynoTpebumo Yy yyYMoHWUM, nocTajy
ucnpenneTtaHy ca 06pasoBHUM LM/bEBMMA, HAMEPaMa U MHTepaKkuujama msmehy
HacTaBHMKA M ydyeHuKa. Mpema Tome, 3adaTke He Tpeba mocmaTpaT camo Kao
npobaeme M3 MaTeMaTUUKKUX YLIBEHWKa UK U3 NpUNpema CaMor HacTaBHWKa, Beh
Takohe M Kao MaTeMaTU4Ky akKTUBHOCT. OBaKo AePpUHUCAHN MaTEMATUYKM 334aLm
NnocTajy MoBe3aHW WM YK/byYeHW WM y HacTaBy M y noayyaBarbe y 06pa3soBHOM
npouecy. Lin/b oBor paga je npomosucarbe npobnema oTBopeHor Tvna. Y paay cy
npvKkasaHe MoryhHoOCTM pasBoja MMCAOHWMX CMOCOBHOCTM Kpo3 ogrosapajyhe
npumepe. 3afaTke Koju ce KnacuduKyjy Kao 3ajaum OTBOpeHOr Tuna Tpeba
KOPWUCTUTM HA 4YacoBMMa MmaTemaTuKe. MNaBHA CBpPXa OBWMX 3ajaTaka je Aa ce
yyeHnuMma obesbeam Bue NpuanMKa 3a MUl/berbe, pacyhuBarbe, pellaBare
npobnaema M mMaTemMaTUyKy KOMYHWKauujy. He mMoxemo ouyekuBaTu [a yuyerbe y
YYMOHULM NocTaHe obMMHMje M Boratvje OCMM aKO YYEHMUM HUCY PEesoBHO,
aKTUBHO M NPOAYKTUBHO YK/bYYeHW Y peLlaBakbe KOrHUTUBHO M3a30BHMX 3aJaTaka.

GEOMETRIJSKE OPTICKE ILUZIJE

Ivan Budimir, Sveuciliste u Zagrebu, Grafic¢ki fakultet, Hrvatska

Geometrijske opticke iluzije su vrste iluzija u kojima covjekov vizualni sustav
neto¢no interpretira geometrijska svojstva geometrijskih tijela, ploha i ostalih
geometrijskih objekata. Postoje raznovrsne geometrijske opticke iluzije u kojima
dolazi do razli¢ite percepcije geometrijskih likova, veliCine i oblika, poloZaja i oblika
linija promatranog objekta ili vise interpretacija identicne geometrijske strukture.
U radu je napravljen pregled koji sadrZi izbor najvaznijih geometrijskih optickih
iluzija. Dana je podjela geometrijskih optickih iluzija prema neuroloskim vizualnim
mehanizmima koje ih uzrokuju. Objasnjene su neke najvaznije matematicke
opticke iluzije poput Muller-Lyerove iluzije, horizontalno-vertikalne iluzije,
Penrosinog trokuta, Shepardovih stolova, Akiyoshinih rotiraju¢ih zmija i druge.
Geometrijske opticke iluzije koriste se u likovnoj umjetnosti, fotografiji, arhitekturi
i grafickom i modnom dizajnu. Javljaju se u djelima drevnih kineskih slikara poput
Gu Hongzhonga, renesansnog slikara Leonarda Da Vincija kao i suvremenog
umjetnika M. C. Eshera i brojnih drugih.




GEOMETRIC OPTICAL ILLUSIONS

Geometric optical illusions are a form of illusions in which a person’s visual system
incorrectly interprets geometric features of geometric shapes, surfaces and other
geometric objects. There are different geometric optical illusions in which different
perception of geometric shapes, size and forms, position and line form of the
observed object or more interpretations of the identic geometric structure occurs.
This paper presents the overview of the choice of the most important geometric
optical illusions. It contains the division of geometric optical illusions according to
neurological visual mechanisms which cause the illusions. Furthermore, it contains
the explanations for some of the most important mathematical optical illusions
such as Muller-Lyer illusion, vertical-horizontal illusion, Penrose triangle, Shepard’s
tables, Akiyoshi’s rotating snakes and other. Geometric optical illusions are used in
visual arts, photography, architecture as well as graphic and fashion design. They
appear in the works of ancient Chinese painters such as Gu Hongzhonga,
Renaissance painter Leonardo Da Vinci as well as in the works of modern artist M.
C. Esher and many others.




MATM3: UH®OPMALIMOHE TEXHOJIOTHJE Y HACTABHU
MATEMATHUKE

MATM3: INFORMATION TECHNOLOGIES IN TEACHING
AND LEARNING MATHEMATICS

USE OF FREE SOFTWARE IN MATHEMATICS CLASSES AND
PRESENTING THE RESULTS OF THE RESEARCH

Zoran Trifunov

Tatjana Atanasova-Pachemska

Sanja Pachemska

University ,Goce Delcev”, Shtip, Macedonia

zorantrifunov@gmail.com

Does the technical equipment of the classrooms bring better results in mastering
the teaching program by the students? To answer this question we conducted
research which will be presented in this paper, and will determine the quality of
knowledge which the students get, when learning the topic “Construction of
triangle and quadrangle”, with the use of free software Geogebra and informatics-
mathematics approach, by comparing the achieved results on the diagnostic and
the final test, of the experimental and the control group. The experimental group
of students is learning the topic with use of free software and constructions made
on computer, and the control group in traditional way with a ruler and caliper and
constructions made in notebook. So far, this kind of research has successfully
been made with one generation of students. Now with the use of online tests we
are expanding the research with a new generation of students. , We will
summarize the results in statistical tests, which can help to compare the results
obtained in the testing between the two groups of students, and also to compare
with the results obtained in the past research .




YIIOTPEBA  BECIIVIATHOI' CO®TBEPA Y HACTABH
MATEMATUKE U PE3YJITATU HCTPAXKUBAIHA

[a nn TexHMYKa onpema y yumoHuum obesbehyje 6o/be pesyartate y caBnagaBarby
HacTaBHoOr nporpama? [a 6McMO OAroBOPWMAM Ha OBO MUTake, CMPOBENN CMO
ncTpaxmBare Koje hemo y oBom pagy npeactaButv 1 Koje he nmokasatu ksanutet
3Hatba Koje ydeHuum ctmuy ydehu HactasHy jeamHuuy “KoHcTpyucakbe Tpoyrna u
yetBopoyrna” y3 kopuwhere 6ecnnatHor codteepa eorebpa u nHGopmaTUUKO-
matemaTuMykor  npuctyna,  ynopehusarbem  gobujeHux  pesyntata o
KapaKTepucTukama v GUHaHOr TeCTa, KO eKCNepMMEHTaNIHE U KOHTPOJIHE rpyne.
EKCnepuMmeHTanHa rpyna y4eHWKa je yymia OBy HACTaBHy jeguHuuy y3 nomoh
6ecnnatHor codTBepa M KOHCTPYKUMja ypaheHux Ha KommjyTepy, a KOHTpO/Ha
rpyna Ha KnacuyaH HauvH, nomohy nerupa 1 LWecTapa U KOHCTPyKUMja ypaheHux y
cBecum. OBaj TMN MUCTpaXkmMBarba A0 Cafa je YCMewHo CnpoBefeH ca jefHOM
reHepaumjom yyeHuKka. Kopuwherem OHAMHE TecToBa caga CMO MPOLWWMPUAN
WCTpaXKMBakbe Ha HOBY reHepauujy yyeHuka. Pesyntate koje hemo pobutu y
ncTpaxmBary ob6jeaMHMhEMO y CTaTUCTUUKMM TECTOBMMA KOjU MOTY 43 AONpUHecY
ynopehusary pesyntata f4obujeHUX Ha TecToBMMa M3mehy ABe rpyne ydeHuKa,
anun n ynopehusarby ca pesyntatuma npeTxoLHUX UCTPasKMBakba.

UNAPREDEN]JE NASTAVE MATEMATIKE PRIMENOM
OBRAZOVNIH RACUNARSKIH IGARA, ELEKTRONSKIH
TESTOVA I VIRTUELNIH OKRUZENJA

Muzafer Saracevi¢, Univerzitet u Novom Pazaru

muzafers@gmail.com

U radu su dati predlozi primene racunarskih obrazovnih igara i virtuelnih okruzenja
u nastavi matematike. Navedeni su konkretni primeri Second Life okruZenja, kao i
njegova integracija sa Moodle sistemom za e-uenje. Data su sli¢na istrazivanja i
neke studije sluc¢aja na univerzitetima u svetu. Naveden je predlog kako unaprediti
ocenjivanje u nastavu matematike, gde su razmatrane moguénosti softverskog
alata Wiris quiz za kreiranje elektronskih testova u nastavi matematike. Navedene
su metode i postupci ocenjivanja, kao i moguénosti ovog alata za samoevaluaciju.
Alat se moZe lako implementirati u odgovarajuéi sistem za e-ufenje. Dati su i
konkretni primeri upotrebe Wiris alata za ocenjivanje u nastavi matematike, kao
Sto su izrada testova sa viSestrukim, esejskim i kratkim odgovorom. U poslednjem
delu rada, data je analiza stavova studenata osnovnih i master studija o primeni




racunarskih obrazovnih igara i virtuelnih okruzenja za u€enje na Departmanu za
prirodno-tehnicke nauke Univerziteta u Novom Pazaru (za predmete: Matematika
1, Matematika 2 i Diskretna matematika). Analizirani su stavovi studenata o
unapredenju klasicne nastave matematike, kao i stavovi o naprednim alatima za
podrsku u obrazovanju.

IMPROVING THE TEACHING OF MATHEMATICS BY USING THE
EDUCATIONAL PC GAMES, ELECTRONIC TESTS AND VIRTUAL
LEARNING ENVIRONMENTS

In the paper the author gives several proposals of the usage of PC educational
games and virtual learning environments implementation. Concrete examples of
the environments are mentioned, such as Second Life, as well as its integration
with Moodle system for e-learning. We have reviewed similar researches and
provided some case studies in the universities throughout the world. This paper is
a proposal to improve the teaching of mathematics and is considered within the
same opportunities Wiris tools to create tests in mathematics. There is a list of the
methods and procedures for testing and evaluation as well as the possibilities of
these tools for assessment. It can be easily implemented in an appropriate system
for electronic learning. Wiris tools for evaluating are also presented and the
specific examples of them as well. In the closing section the author gives the
analysis of BA and MA students’ attitudes on the implementation of educational
computer games and virtual learning environments at the Department of
Computer Science at the University of Novi Pazar (for academic subjects:
Mathematics 1, Mathematics 2 and Discrete mathematics). The students' attitudes
on the improving classical education were analysed, as well as the attitudes of
advanced tools for support in education.

AHAJIN3A UCKYCTBA U HAMEPE YIIOTPEBE PAYYHAPA Y
HACTABHU MATEMATHUKE BYAYHhUX  YUYUTEJ/bA 141
HACTABHUKA MATEMATHUKE

Bepuya Muaymunosuh, Ynugepsumem y Kpazyjesyy, Pakysamem
nedazowkux Hayka, JazoduHa
verica.milutinovic@pefja.kg.ac.rs

Llnb oBe cTyauje je [a ce UCTPaXkM UCKYCTBO M Hamepa ynoTpebe pasanymtux
KOMMjyTEPCKUX TEXHOIOTUjA Y HacTaBu maTemaTuke mehy byayhum yuutessmma m




HacTaBHMLUMMa maTemaTuke y Cpbuju. BpcTe KomnjyTepcke TEXHO/OMMje Koje CMO
WCMUTMBA/IM CY OHEe 0J, 3Hayaja 3a NoCTM3arbe TPAAMLMOHANHMUX LW/beBA HAcTaBe,
Kao v 3a LLeIOXKMBOTHO yyere. Ty cnagajy nporpamu 3a nobosblarbe edpuKacHoCTH
npoueca y4yerba, APWUA M MNPAKCY, PasBOj YYEHUUYKMX CAPALHUYKUX U
OPraHM3aLMOHNX BeWTUHA 3a pag Y TUMOBMMA WAW MHAMBUAYANU3aUMjy yderba
yyeHuKa. lpakca y HacTaBM MaTemaTuKe yKasyje ga 6u TO MO0 YK/byuutu
AKTMBHOCTM Kao LWTO Cy: MpoOjeKunja roToBUX Mpe3eHTauunja, pa3BOj HOBUX
npeseHTauunja, Kopuwherbe CNPemMHUX MoAena 3a CUMMyNauMjy, PasBoj HOBWX
mogZena, ynotpeba oHNajH TecToBa, Kpeunparbe HOBWUX TECTOBA, ynoTpeba BMKMja
wnn apyrux Web 2.0 TexHonoruja 3a pasmeHy MHbOpMauMja, KOMyHUKaUUjy U
capagHUYKM TMMCKM paj Ha pa3Bojy NpojeKTa u pellasatbe Npobaema. Pag uma 3a
UMb A aHa/AuM3upa  yTUMUAj MUCKycTBa HA Hamepy ynotpebe MOMeHyTUx
KOMNjyTEePCKMUX TEXHO/IOTUjA Y HACTaBM MaTemaTuKe. Mogaum cy NpuKyn/beHn of,
455 6yayhux HacTaBHWMKA KpO3 Camo-M3BELWITAjHE YNUTHWKE WM aHaAM3MpaHu
kopuwherem CMNCC crtatuctuukor codpteepa. Mehy yyecHuumma je 6uno 67.9%
(309) 6yayhux yuutesma, Aok je 32.1% (146) 6uno 6yayhux HacTaBHMKa
maTemaTuKe. PaamaTpaHe cy uMnanKauumje 3a HacTaBy maTemaTuKe.

ANALYSIS OF THE EXPERIENCE AND THE INTENTION TO USE
COMPUTER IN MATHEMATICS TEACHING OF PRE-SERVICE
CLASSROOM AND MATHEMATICS TEACHERS

The purpose of this study is to explore the experience and intention to use
different computer technologies in mathematics teaching among class teachers
and mathematics pre-service teachers in Serbia. The types of computer use we
addressed are those important for attaining traditional and lifelong learning
curriculum goals. These are programs for making the learning process more
efficient, such as drill and practice, development of students’ collaborative and
organizational skills for working in teams or individualization of students’ learning.
Teaching practice in mathematics indicates that this could include activities like:
projection of ready to use presentations, production of new presentations, using of
ready to use models for simulation, development of new models, use of on-line
tests, producing new test, use of wiki or other Web 2.0 tools for exchange of
information, communication and collaborative team work for project development
and problem solving. The paper aims to analyze the influence of the experience on
the behavioural intention to use above mentioned computer technologies in
mathematics teaching. Data were collected from 455 pre-service teachers through
a self-report questionnaire and analyzed using the SPSS statistics software. Among




the participants 67.9% (309) were pre-service class teachers while 32.1% (146)
were pre-service mathematics teachers. Implications for mathematics teaching
were discussed.

MHTEPAKTUBHHA METO/J, YYEIA MATPHULA u
JETEPMHUHAHTHU

Jby6uya [lukosuh, Bucoka nocsn108HO-mexXHU4YKA WKOAA CMPYKOBHUX
cmyduja, Yacuye

dikovicli@gmail.com

[aHac, Kaga pacnonaxemo Mo¢HUM codTBEPCKMM anatMma Kao wro cy Geogebra,
Mathlab, Mathcad, Scientific Notebook, Mathematica uta., caBpemeHu HacTaBHM
TpeHaoBM Hamehy noTpeby 3a TPOLIEHEM Matbe BPEMEHA HA MaHUNYNaTUBHU U
PYTMHCKM NpUCTYN, CTaB/bajyhu akueHaT Ha KOHLENTyalHO pa3ymeBaHe maTtepuje
W tbEHY NPUMEHY Y peanHom cBeTy. Y paay ce pasmaTpajy npefHoCTM HacTane
MHTErpaLmMjom KOMMjyTepCKe TEXHONOTNje U MHTepaKTUBHOT codTBeEpa y OBe Teme
JlnHeapHe anrebpe. [oaaTHo, ayTop npenopy4yje oarosapajyhe Web pecypce
KOjU MOry [A0AaTU HOBY AMMEH3MUjy ydYerba MaTeMaTUKe W YYMHUTU moryhum
MMNAEMEeHTaLMj)y CTUMYNATUBHOT, BU3YENIHOT U MHTEPaKTUBHOI METOAA Y HAcTaBu
MaTpuua M AEeTEPMMHAHTM, KOje Cy Mo3HaTe Kao WM3y3eTHO cyBomapaH Aeo
MaTemaTuMKe. WM3a30B HACTaBHWLMMA je CBAKAKO MHKOpMopaumja HOBUX
TEXHONOTMja W TPeHaoBa Yy CMWUCAY HauYMHA Mpes3eHTOBakba MaTepuje U
OEMOHCTpUpake HEHE MNPUMeHe, Y3 3ajprKaBakbe K/bYYHUX MpesHoCTU
TpagMuUMOHanHor meTofa Hactase. Ogrosapajyha KombuHauuja KOMNjyTEPCKUX
06/1MKa HacTaBe nocie TPaauUMOHaNHWX 06/aMKa HactaBe he cUrypHO TOKOM
BpemeHa nocCtatTh He WHOBATUBHU Beh nerMtumHm mMeTo4 pada y Hactasu
MmaTemaTuke.

THE INTERACTIVE METHOD OF LEARNING MATRIX AND
DETERMINANTS

Nowadays, when we dispose of powerful software tools such as Geogebra,
Mathlab, Mathcad, Scientific Notebook, Mathematica, etc., modern educational
trends impose the need for spending less time on the manipulative and routine
approach, putting the accent on conceptual understanding of the matter and its
applications in the real world. This paper discusses the benefits resulting from the
integration of computer technology and interactive software into these topics of




linear algebra. In addition, the author recommends the appropriate Web resources
which can add a new dimension to the learning of mathematics and make possible
the implementation of a stimulating, visual and interactive method of teaching
matrix and determinants, which are known as an extremely dull part of
mathematics. The challenge for teachers is definitely the incorporation of new
technologies and trends in the way of presentation of the content and
demonstrating of its application, while keeping the key benefits of traditional
teaching methods. The right mix of computer activities after traditional activities is
something which will certainly evolve over time as software develops. An
appropriate combination of computer forms of teaching after traditional forms of
teaching will surely over time become not only innovative, but a legitimate method
in teaching mathematics.

THE USE OF E-TEXTBOOK WHEN TEACHING MATHEMATICS
AT ELEMENTARY LEVEL - THE VIEW OF SLOVENIAN
ELEMENTARY TEACHER

Darja Antolin
Alenka Lipovec
University of Maribor, Faculty of Education, Slovenia

darja.antolin@uni-mb.si

Ability of effective use of ICT in learning and teaching is one of the highlighted
objectives in curricula. Unfortunately, didactics of the use of ICT is still not
sufficiently developed, which is reflected in the uncertainty when using
fundamental concepts such as interactivity. Nevertheless, ICT is paving the way
into the school practice. In this paper we therefore present findings of the research
which was aimed to explore primary teachers’ attitudes about e-textbooks in
mathematics. In addition, we present their views on the impact of e-textbooks on
children’s mathematics knowledge.

KOPUII'REWBLE E-YIIBEHUKA Y HACTABU MATEMATHUKE Y
HWXHUM PA3PEAJMMA OCHOBHE IIKOJIE - CTAB
CJIOBEHAYKHUX YYUTE/bA

CnocobHocT edekTuBHOr Kopuwherwa MKT y yyerwy M HacTaBu jefaH je op,
Haj3HAYajHMjUX LM/bEeBa Y KYPUKYAYMUMA. Ha XanocT, gupaktnka ynotpebe UKT




jOLW yBEK Huje A0BO/bHO Pa3BMjeHa, WITO Ce 0ApaxKaBa Ha HECUTYPHOCT MPUIMKOM
Kopuwhera ¢yHAAMEHTANHUX NOjMOBA MONYT MHTEPAKTUBHOCTU. YNPKOC TOMe,
MKT npoHanasu cBOje MeCcTO Yy LKOACKO] MpaKkcu. Y OBOM pady W3HOCMMO
pesynTate UCTParkMBara Koje je MMano 3a UW/b Aa UCNUTa CTaBOBE yunTesba O e-
yubeHnLMMa y HacTaBM matemaTuKe. MpeacTaB/bamo U bKxoBo Buhere yTuuaja
e-ybeHnKa Ha 3Hatbe MaTemaTuKe Ko aele.

AJAIITUBHU CUCTEMHU 3A YYEIBE - H3A30BU H
MOT'YRHOCTHU IPUMEHE Y HACTABU MATEMATHUKE

bpanka Apcosuh, YhHueepsumem y Kpazayjesyy, Yuumescku
dakyamem y Yocuyy

arsovic@ucfu.kg.ac.rs

MepcoHann3oBaHO 0OPA30BHO OKpy)Kere, y4yerbe NPUNaroNeHo YYeHWKy u
HeroBnum notpebama, CKAOHOCTMMA M CNOCOOHOCTMMA, jecTe AaBHallkba MAgja
KaKO MPOCBETHUX PafHMKA, TaKO M HAyYHWUX OUCLMUMNIMHA KOje U3y4aBajy yyerbe U
nogy4yasarbe. Pa3Boj caBpeMeHMX TeEXHO/OrMja, MPBEHCTBEHO WMHPOPMATUUKO-
KOMYHUKaLMOHWX TexHonoruja (UKT), y 3HaTHO] mepu je uaejy afanTUBHOr yyerba
NPUBANKMO PEeanHoCTM U YYMHWUO ocCTBaps/bMBom. CBeZOLM CMO passujarba U
nocTojarba 6pojHUX coPpTBEPCKUX anaTa, NAaTPOpPMMU U CUCTEMA 3a e-y4yerbe, Koju
MMajy moryhHocT npunarohasarba 3axTeBUMaA YYEHWKaA. 3axXTeBn Npema Kojuma ce
BpWK npunarohaBartbe M NepcoHanMsaumja cuctema 3a e-yyerbe mory 6utm
pa3sHOpOAHM, MNOYEBWM Of: HUBOA MNpeA3Hatba YYEeHWKa, CTUNA  Y4yema,
nepcoHanusoBaHe noBpaTHe WHdopmauuMje cucTema, NepcoHaNM30BaHOr
nHTepoejca cuctema, uta,. [loBo/baH 33308 33 ayTopa jeAHOr TaKBOr aganTUBHOr
cucTeMa 3a e-yyeroe jecTe nMpoHanaxewe opgrosapajyher agantusHor mogena, a
[04ATHU 3aXTeBM Ce jaB/bajy KaJa je y NuTakby CUCTEM 33 e-yYerbe MaTemaTtuke.
MaTtemaTuKa, Kao HaCcTaBHW npegmeT, WMMaA KapaKTePUCTUYHE nejarowwKo-
MeTOAMYKe 3axTeBe KOju Mopajy OuTU MCMoWTOoBaHWM Yy jeAHOM afanTUBHOM
cuctemy e-ydyerba. Pag pasmatpa moryhHOCTM npumeHe aganTMBHUX CUCTEMA 3a e-
yyerbe MaTemaTuKe, Y3 Mpeno3HaBakbe M3a30Ba KOjU Ce jaB/bajy MPUIVKOM
Kpeuparba jelHOr TaKBOr cUCTEMA.




ADAPTIVE LEARNING SYSTEMS - CHALLENGES AND
POSSIBILITIES OF THEIR APPLICATION IN TEACHING
MATHEMATICS

Personalized learning environment, learning tailored to the student and his or her
needs, preferences and capabilities, are the long-run ideas of teachers and the
scientific disciplines that study the teaching and learning. The development of new
technologies, especially information - communication technologies (ICT), has
brough the idea of adaptive learning closer to reality and made it feasible. We are
witnessing the development and existence of numerous software tools, platforms
and systems for e-learning, which have the ability to adapt to the demands of
students. Requirements according to which  adaptation and personalization
system for e-learning is performed, can be diverse, ranging from: the level of
knowledge of students, learning styles, personalized system feedback,
personalized system interface, and so on. A true challenge for the author of such
adaptive systems for e - learning is to find an appropriate adaptive model, while
additional requirements arise when it comes to the system for e-learning of
mathematics. Mathematics as a subject has typical pedagogical - didactic
requirements that must be met in an adaptive e-learning system. This paper
discusses the possibilities of applying adaptive systems for e-learning of
mathematics, recognizing the challenges that arise when designing such a learning
management system.

[TPUMEHA CO®TBEPATEOTEBPA Y MATEMATHUIIU

l'opax Manojaoeuh, Ol ,,/by6uya Padocaswesuh Hada"“, 3ajeuap

manojlovicg@yahoo.com

Y paHalwme Bpeme, BpeMe BeJIMKe eKCraH3uje padyHapa u codTeepa, nojeaunHe
HacTaBHe Cajp’Kaje y HacTaBu maTematuke moryhe je peannsoBatv Ha jefaH
caBpemeHu U mogepaH HauuH. CodTtBep leolebpa je jegaH of MHOro6pojHUX
codTBEPA KOjM Ce MOXKe ynoTpebuTn y HacTaBn maTemaTuKe 3a 061acT reomeTpuje.
Ynotpeba payyHapa M codpTBepa y HaCTaBM MaTemaTuKe yTuye MO3UTUBHO Ha
ob6pasoBHa nocturHyha yyeHuKa. Y oBOM pafy nNpuKasaHa je ynotpeba codreepa
leolebpa y HacTaBn maTemaTuKe, 3a 061acT reomeTpuje, rae ce TpaauLMOHaNHA
HacTaBa 3aMetbyje caBpeMeHOoM.




APPLICATION OF GEOGEBRA SOFTWARE IN TEACHING
MATHEMATICS

Nowadays, when use of computers and softwares is increased, certain contents in
teaching mathematics can be realized in a modern way. GeoGebra software is one
of many possible softwares which can be used in mathematics, especially for
teaching geometry. Use of computers and softwares in teaching mathematics can
have positive influence on students’ learning results. This paper presents the use
of GeoGebra software in teaching mathematics — geometry, where traditional
teaching is replaced with modern teaching.

MOTI'YRHOCTH YIIOTPEBE UKT-A U IIVIAT®OPME E3BUPKA Y
HACTABHUM AKTUBHOCTHMA

Caasuwa Padosuh
Mupocaae Mapuh
Jbumana 'ony6osuh
I'eol'ebpa lJenmap Beoepad

radovic.slavisa@gmail.com

Y6p3aH pasBoj MHPOPMALMOHO-KOMYHUKAUMOHUX TexHonoruja (MKT) u passoj
caBpemeHMX 06pa3oBHMX Mporpama noctas/ba b6pojHe 3axTeBe Mpes BacnWTHO-
06pa3oBHM MpoLec, Npe cBera y HauMHy ocnocob/baBarba yYEHMKA 33 KPeaTUBHY
NMPUMEHY CTeYEeHUX 3Hakba. Pe3ynTaTM WCTparkMBarba CTABOBA HACTaBHWMKa O
CaBpPeMEHOM MPUCTYNy HAcTaBM yKasyjy Ha TO [a Cy HACTaBHWLM CMPEMHM 3a
aKTMBHO YK/byumBarwe WKT-a y obpasosHu npouec. lMopes npuKasa aHanuse
pesyaTaTa CNpoBeAeHOr WUCTpa)kKuBarba, y pagy he 6uTM npeacTae/beHa jaBHO
[0CTynHa obpasosHa nnatpopma eZbirka, kKao n moryhHocT yTuuaja Te naatdopme
Ha npuaarohasarbe HacTaBe NOTpebama CBAKOr yYEHMKa.

POSSIBILITIES OF USING ICT AND EZBIRKA PLATFORM IN
TEACHING

Rapid advances in information and communications technology (ICT) and the
development of modern educational software raises a number of expectations
related to educational process, particularly in the way of training students for the
creative application of acquired knowledge. Results of the survey of teachers'




attitudes about contemporary teaching approach  suggest that teachers are
prepared for active involvement of ICT in the educational process. Apart from the
summary of research, the paper will present open access education platform
eZbirka and its possibility toi adapt teaching to the student needs.

BU3YE/IM3ALIHUJA HACTABE MATEMATHUKEY OCHOBHO]J
IIKOJIN

Cowa llymorwa, EnekmpomexHuuka wkoaa ,HukoaaTecna”, Huw

Becna Beauukosuh, Ynueepzumem y Huwy, [IpupodHo-mamemamuuKku
dakysmem

Tamjana lly6apesuh, EaekmpomexHuuka wkosaa ,HukoaaTecaa”, Huw

ssumonja@gmail.com

HacTaBHMUM  mMaTemaTMKe Y OCHOBHMM  LIKOJama Hepajo  KopucTute
cneumjannMs3oBaHM MatemaTuuke codreep, Tepaehu na je mmxoBa ynoTpeba
HenpunaroheHa yspacTy y4yeHuKa. [lpukaszahemo Kako ce GeoGebra moxke
KOPUCTUTM Yy HacTaBW, AEMOHCTPALMjOM HEKONMKO anieta. Ha cavyaH HauuH
HacTaBHMLM MOTY NPUNpPeMnTH oarosapajyhe HactaBHe matepujane. Takohe, camu
YYEHULM MOTy KOPUCTUTM jegHOCTaBHe KomaHze. KOpuUCT je ABOCTPYKa: yY4eHUUM
BM3yann3yjy MaTemaTuKy M camum TMm nocturHyha cy seha, a He3aBMCHMM pagom
CTBapajy TpajHe MaTemaTuuKke BelTUHe. Tako cy OHW 6osbe MpUMNpem/beHM 3a
fdasbe obpasoBatbe.

VISUALIZATION OF TEACHING OF MATHEMATICS IN PRIMARY
SCHOOL

Teachers of mathematics in primary schools are reluctant to use a specialized
mathematical software, arguing that its use is not appropriate for the age of the
pupils. We will show how the GeoGebra software can be used in teaching, by
demonstrating several applets. Similarly, teachers can prepare appropriate
teaching materials. Also, the pupils themselves can use simple commands. The
benefit is double: pupils visualize mathematics and thus they have higher
achievement, and by independent work they create lasting mathematical skills.
Thus they are better prepared for further education.




PA3BUJAILE UHTEPECOBAIA 3A MATEMATHUKY KOJ AELE
INKOJICKOT Y3PACTA IPUMEHOM KOMIIJYTEPA Y HACTABH

Jesnena Bpazoeuh lleemkosuh, Ol ,Joean Cmepuja [lonosuh”, Bpway

jelenavragovic@yahoo.com

McKkycTBO M Teopuja Cy yTBpANAM A3 je OAHOC Jeue NMpema HacTaBu matemaTtuke
6asvpaH Ha CTeneHy HWXOBE 3aMHTEPECOBAHOCTM 3a Taj npeameT. Y cayuyajy
BMCOKe 3auMHTEepPecoBaHOCTM pacTe M MOTUBMCAHOCT YYeHMKa 3a pag U yyerbe
matemaTuke. [a BMCMO yyeHMKe MOTUBMCA/ZIM 33 y4erbe MATeMaTUKE, MOXKeMOo
KOPUCTUTM MOJepHa HacTaBHa cpeacTsa. Liub oBor paga je ga ytBpav fa am
NPMMeHa KOMMjyTepa y HacTaBu yTMYe Ha pasBujarbe MHTEpecoBara 3a yyerbe
maTtemaTuke. [la BUCMO 0BO CTaHOBULUTE NMPOBEPUN, OAE/bEHE YETBPTOr paspesa
je obpahuBano HacTaBHY jeanMHULY NOMohy KOMnNjyTepa, HAaKOH Yera CMO UCNUTanm
MULLI/bEHE YYEHWMKA O TAKBOM HauMHy pafa. Pesyntati cnposeaeHOr aHKeTMpara
MoKasyjy a CMO KO, y4eHMKa 13a3Ba/In MHTEPECOBakbe 3a yuerbe MaTeMaTuKe.

DEVELOPING CHILDREN’S INTEREST IN MATHEMATICS BY
APPLYING COMPUTERS IN TEACHING

Experience and theory have found that children’s attitude toward teaching
mathematics is based on their level of interest in this subject. High interest in
mathematics results in motivation of students to work and learn mathematics. To
motivate students to learn mathematics we can use modern teaching resources.
The aim of this study was to determine whether the use of computers in the
classroom affects the developing interest in learning mathematics. To verify this
point of view we had a fourth grade class study a teaching unit using a
computer, and then we surveyed students' opinions about this type of work.
Results of the survey show that we managed to create students’ interest in
learning mathematics.




MATM4: UCTOPUJA MATEMATHUKE U MATEMATHUYKOTI
OBPA30BAIbA

MATM4: HISTORY OF MATHEMATICS AND MATHEMATICS
EDUCATION

HYMEPALIMJE KPO3 UCTOPHU]Y

Mupko Jejuh, YHueepzumem y beozpady, Yuumesscku pakyamem

mirko.dejic@uf.bg.ac.rs

CKyn HasMBa M 3HaKoBa NOMONY KOjUX MOXKEMO Aa 3anuLwemo NpPou3BosbaH 6poj u
[aMo My MMe Ha3uBa ce cuctem bpojesa unun Hymepayuja. LUy cBake Hymepaumje
jecte pa ce Hanuwe npoussosbaH 6poj nomohy rpyne MHAMBUAYANHUX 3HAKOBA
(umdapa). 3a 3anucuBare peanHux OpojeBa KOPUCTE Ce Pas3NUYUTU CUCTEMM
6pojeBa. T cucTeMM MOTy pga ce noaene Ha [MO3UYUOHE W Hero3uyuoHe.
McTopumjcku, Hajnpe HacTajy HeNO3MLMOHK, @ 3aTUM NO3MLMOHN BPOjeBHU cucTeMMU.
LUnsb pasa jecte fa ce NpuKaxe Kako cy ctape umsunamnsaumje (Ermnat, Kuna, Pum,
lpyka, WHpunja, CnoseHn uta.) 3anucusane umdpe. MocebaH ocBpT buhe Ha
3anucuBakby  umMdapa AekagHor 6pojeBHOr cucTema, Koju NoTude of, CTapux
MHAayca 1 Koju Mn KOpUcTMMO AaHac.

HISTORICAL NUMERATION SYSTEMS

The set of names and symbols with which we can write down an arbitrary number
and give it a name is called the number system or numeration. The goal of each
numbering is to write an arbitrary number using a group of individual characters
(digits). To write down real numbers we can use different number systems. These
systems can be divided into position and non-position ones. In the course of
history, non-position number systems appeared before the position ones. The
paper aims to show how ancient civilisations (Egypt, China, Rome, Greece, India,
Slav peoples, etc.) recorded digits, with special emphasis on decade digit
numbering system, which was devised by ancient Indian people and is still in use
today.




KAPAKTEP INIPOMEHA Y HACTABHUM IIUVIAHOBMMA U
ITPOTPAMHUMA U3 MATEMATHUKE Y OCHOBHUM IIIKOJIAMA Y
CPBUJU 1804-1941

Cynyuya Mayypa MuaoeaHosuh, YHusepsumem y Kpaeyjeeuy,
@akysimem ned2owKuUX HAyKa, JazoouHa

Hamauwa, Byjucuh Kuekosuh, YHusepzumem y beoepady, Puaozodcku
dakysimem

Mapujana 3emuh, YHusepzumem y beoepady, Yuumesmcku pakysamem

suncicamacura@gmail.com

Y pagy cmo ce 6aBuM aHaM30M KapaKTepa NMPOMeHa y HacTaBHUM NIaHOBMMA U
nporpaMmmMma U3 maTemaTuKe y OCHOBHUM LuKonama y Cpbuju y nepuoay oz 1804.
00 1941. rognHe. Ycpeacpeannn cMo ce Ha U3Hanaxkere 1) npeTnocTaBku Koje cy
cTojane y ocHoBu M3bopa oapeheHor cagprKaja U3 MaTeMaTuKe U Ha 2) NpuUHLMNe
Ha KOojuMa Ce 3aCHMBANO CTPYKTyMpake maTeMaTuyKor cagpaja. basuam cmo ce
penaTMBHO AYrMM UCTOPUCKMM NepuoaoM, LWTO Ham je omoryhuno aa carnegamo
YyTULQ] APYLUTBEHWUX, MOAUTUYKMX M EeKOHOMCKMX $aKTopa, C jegHe, M passoja
MeToAMKe HacTaBe MaTemaTuKe C Apyre CTpaHe, Ha 0OAMKOBare HacTaBHUX
NnaaHoOBa M Mporpama M3 MmaTemaTuMKe Yy OCHOBHMM LWKonama. K/byyaH Hanas go
KOora CMO [OWAW Be3aH je 3a MPOMEHY Yy Lu/beBMMa HacTaBe mMaTemaTtuke y
OCHOBHMM LIKONama: u3bop M CTPYKTyMparbe MaTemaTUyKor cagpKaja vy
HaCTaBHMM NJ1AaHOBUMA M Nporpammma y npsum geueHunjama XX sexka ogpaxkasao
je naejy Aa Kao HacTaBHM NpeaMmeT maTemaTVKa Y OCHOBHO]j LUKO/IM Npe cBera Mma
yTUAUTapHY GYHKUM]y — Aa NPYXW 3HaHa Koja cy ynoTpebsbmBa y cBaKOAHEBHOM
KUBOTY, @ 61 ce BpemeHOM pa3Buia naeja o T3B. bopmanHoj GyHKLUMjM HacTase
mMateMaTMKe — Kao npeameT OHa Tpeba pa yTMye Ha pasBoj NOjeaMHMX
WHTeNeKTyanHnx ¢yHKUMja, a Ha Kpajy usyyaBaHoOr nepuopa matematuka gobuja
Lu/b Aa NOMOrHe CBeYKynaH pa3Boj geTeTa.

CHARACTER OF CHANGES IN MATHEMATICS CURRICULA IN
SERBIAN PRIMARY SCHOOLS IN THE PERIOD 1804-1941

This paper deals with analyses of character of changes in teaching plans and
curricula of mathematics in primary schools in Serbia in the period 1804 1941 .
Our focus is to determine the following: 1) assumptions beneath the choice of
particular teaching content within mathematics, and 2) principles on which




structuring mathematical contents was based. We deal with a long historical
period, which allows us to understand the impact of social, political and
economical factors on the one hand, and development of methodology of
teaching of mathematics, on the other hand, on forming teaching plans and
programs for teaching mathematics in primary schools. The key result from our
research is related to transformation of aims of teaching mathematics in primary
schools: from selection and structuring mathematical contents in teaching plans
and curricula in the first decades of 19" century that reflected the idea that
mathematics as a primary school subject has a dominant utility function - to
provide knowledge that is useful in everyday life; to develop idea about the so
called formal function of teaching mathematics - as the subject it should impact
development of certain intellectual functions. Finally, the end of investigated
period shows that the aim of subject mathematics shifted to supporting the
holistic development of children.

I[I0JAM BECKOHAYHOCTH - HCTOPHUJCKHM OCBPT H
CXBATAIbA YYEHUKA MJIABET IIKOJICKOT Y3PACTA

Muxajnoeuh Anekcandpa
Pucmuh Baadumup
Ynueepzumem y Kpazyjesyy, ®akyamem nedazowkux Hayka, JazoduHa

aleksandra.mihajlovic@gmail.com

KoHuenT 6ecKoHa4YHOCTU HEeCyMHbMBO 3ay3MMa jeHO 0o, LEeHTpasHUX mecTa Y
MaTemaTuum. 3a pas3nuky og punosoduje, Teonornje n Apyrux Hayka, Morsio 6u ce
pehu aa je 6beckoHa4yHOCT y MaTemaTuum aobuna ceoje jacHuje oksupe. Mnak, 36or
came npupoae, nojam OecKOHAaYHOCTM NpeacTaB/ba jeHO Of HajoCeT/bUBUjUX
MecCTa KaJa je y NuTarby MeTOAMYKM NPUCTYN Y HAcTaBu maTemaTuke. [eua seh Ha
NpPeaLwKoCKOM U Mnahem LWKONCKOM y3pacTy NokKasyjy MHTepecoBarbe U MMajy
WMHTYUTUBHY NpeACcTaBy O NojMy HeCKOHAYHOCTM Koja ce yrnasHom dopmupana Ha
OCHOBY HWXOBOI NPETXOAHOr KMBOTHOT  WCKycTBA. HacTaBHM nporpamwu
MmaTemaTvKke He 6ase ce NojMoM 6eCKOHA4YHOCTM Yy [0BO/bHO] mepu. Haume,
036W/bHMjeM M3yyaBakby OBOr MOjMa MPUCTyNa ce TeK y CTapujum paspeauma
cpeatbe WKone. JeaaH of NPBUX NpMmepa y NOYeTHOj HACTaBU MaTemaThKe U NpPBU
KOpaK Ka CTMUaky npeactaBe O NojMy 6ECKOHAYHOCTM jecTe Kafa Cce yyeHuuum y
OKBMPY FEOMETPUJCKMX cadpKaja cycpehy ca nojmom npase (Apyrn paspes), a




KacHMje U paBHU, U Yy OKBUPY CafprKaja o bpojeBuma, Kaga ce cpehy ca nojmom
CKyna npupoaHux bpojesa (4eTBpTn paspea). Lnsb Hawer nctpaxkusara b6mo je aa
MUCMUTaMO KaKo Yy4yeHWUM Mnaher LWKOACKOr Yy3pacTa nepuenupajy nojam
6ecKoHa4yHOCTW. Pe3ynTaTn Haller UCTPaXKMBarba YKasyjy Aa OBOM NuTaky Tpeba
NOCBETUTU NOCEDBHY MaXKkby HApPOYUTO Yy Nepuoay Kaga nouvme ga ce dopmupa m
pa3BMja ancTPaKTHO MULL/bEHE KOA, Aele.

CONCEPT OF INFINITY - HISTORICAL VIEW AND YOUNG
LEARNERS’ UNDERSTANDING OF THE CONCEPT

The concept of infinity inevitably occupies one of the central roles in the field of
mathematics. Unlike its understanding in philosophy, theology and other sciences,
it could be said that in mathematics the concept of infinity has a much clearer
framework . However, because of its nature, the concept of infinity is one of the
most sensitive places when it comes to a methodical approach to teaching
mathematics. Children already in pre-school and primary school show some
interest and have an intuitive idea of the concept of infinity, which is mainly
formed on the basis of their prior life experience. Unfortunately, the mathematics
curriculum does not deal with the concept of infinity sufficiently. The serious study
of the concept is performed as late as in senior secondary school. One of the first
examples in initial teaching of mathematics and also the first step in getting sense
of the concept of infinity is when the students encounter the concept of the line
(second grade), then later the concept of the plane, and when they learn about
the set of natural numbers (fourth grade). The aim of this study was to examine
how students of lower grades of primary school perceive the concept of infinity.
The results of our study suggest that this topic should be given particular attention
in the period of formation and development of abstract thinking in children.




MATMS5: NNEJATOIHKO-IICUXOJIOIIKH ACIIEKTH
MATEMATHUYKOI ObPA30BAIbHA

MATMS5: PEDAGOGICAL AND PSYCHOLOGICAL ASPECTS
OF TEACHING MATHEMATICS

INPUMEHA ANJAKTHYKO-METOJAUYKOT MOJEJIA
WHOBATHUBHE PECIIOHCUBUJIHE HACTABE Y IIOYETHO]
HACTABU MATEMATHUKE

Alija Mandak
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Univerzitet u Pristini, Uciteljski fakultet, Prizren

alija.mandak@pr.ac.rs

Y TpagMuMoOHanHoj paspesHoj HACTaBM yuuTe/bu ce NpUnpemajy 3a Yac nuwyhu
npunpemy Koja MNpeacTaB/ba CKULY OAHOCHO MAaH oHora wra he Ha uacy
npefasat, MNOKasMBaTM WM NPWUKasMBaTU yyeHWLMMa. 3a pPas3iMKy of Tora,
WHOBATMBHM AUAAKTUYKO-METOAMYKM MOLENM HacTaBe npeasuhajy 3ajegHuuke
aKTMBHOCTM y4uTE/bA U YYEHUKA. Y OBOM pajy, Ha Npumepy obpase HOBe HacTaBHe
jeanHnLe MHoxcumo b6pice U aKwe y NOYeTHO] HacTaBU MaTemaTuke y 4. paspeay
OCHOBHe LLUKOJIe, NPUKasaH je UHOBAMUBHU MoOesn pecroHcubusaHe Hacmase.
MMUKPOCTPYKTYpa NAaHa MHOBaTWBHE PeCnoHCMBWAHe HacTaBe NJaHupa ce y
0BPHYTOM AM3ajHY U UMa 4YeTUpu cTagujyma: 1) uaeHTUOMKaLMja OYeKMBaAHMX
pesynTtata, 2) ocTBapuBarbe MNPWUXBAT/bUBMX [OKa3a Aa Cy Pe3yaTaTu HacTaBe
ocTBapeHu, 3) NaaHMpare WUCKYCTBA yyera M noyyaBawa M 4) obesbehusarbe
MaTepujasHO-TEXHUYKE OCHOBe 3a M3BOhere HacTase. HacTaBHM 4yac mo OBOM
MoZeny peanusyje ce y neT Kopaka: 1) yBoaHe akTMBHOCTH, 2) n3bop obaunka paga,
3) n3bop nNoBosbHe BapujaHTe HacTaBe, 4) LeMOKPaATCKu M360p BapujaHTe HacTaBHe
aKTMBHOCTM U 5) BpefHOBakbe pesyaTaTa pecrnoHcMbuaHe HacTaBe y OKBMPY Kora
ce yTBphHyjy UCXOAMLLHWU M MpoLecyasiHU KBaJMTETU paja y HacTasw. MnaHupare
HacTaBe MO OBOM MOAENY yrnaBHOM nogpasymesa oHo WwTa he yyeHuuM Ha uacy
paanTn. NMpema 0BOM MOZENY, YUUTE/b U YHEHULM 3aje4HO peanusyjy Npeun, 4pyru,
Tpehu 1 NeTn Kopak, WTo YKyNnHO Tpaje 23 MUHyTa. YeTBPTM KOpaK, Koju Tpaje 22




MUWHYTa, y4eHUUM camocTanHo peanusyjy pagehu y napy wau y rpynu. Hacrasa
nnaHWpaHa M peann3oBaHa No oBOM mogeny omoryhaga yyeHMUMMa CTULaHE
TEeMe/bHUX 3Harba Koja he 3a kKX MMaTV BPe4HOCT U M3BaH YYMOHULE.

APPLICATION OF RESPONSIBILE TEACHING AS AN
INNOVATIVE DIDACTIC-METHODICAL MODEL IN INITIAL
TEACHING OF MATHEMATICS

In traditional classroom instruction, class teachers prepare for a lesson by writing
a scenario or a plan of what will be taught, demonstrated and shown to students.
In contrast, the innovative didactic and methodological models of teaching provide
joint activities of teachers and students. The paper gives an example of the
innovative model of responsible teaching used to teach the lesson titled Multiply
faster and easier. in the fourth grade. The microstructure of lesson plan in
innovative responsible teaching contains a reverse design with four stages: 1)
identification of expected results, 2) provision of acceptable evidence that the
objectives of education have been achieved, 3) planning the learning and teaching
experience, and 4) provision of material and technical basis for teaching. A class in
this model is implemented in five steps: 1) introductory activities, 2) selection of
approaches , 3) selection of an appropriate approach, 4) democratic choice of
activities, and 5) evaluation of the results of responsible teaching in order to
determine the underlying and procedural quality of teaching. Lesson planning in
this model mainly involves what the students do in class. According to this model,
the teacher and the students realize together the first, second, third, and fifth
steps, which lasts 23 minutes. The fourth step, which lasts 22 minutes, is realised
idependently by the students working in pairs or in groups. Classes planned and
implemented according to this model allow students to acquire the basic
knowledge that will be of value to them outside the classroom.

3HAYA] MI'PE 3A PA3BOJ] MATEMATUYKHUX IIOJMOBA KO/
JELE Y INPEAIIKOJICKOJ YCTAHOBHU U HIKOJIN

Emuna Konac-Bykawunosuh, YHueepzumem y Kpazyjesyy, ®akysamem
nedazowkKux Hayka, JazoduHa

emina.kopas@pefja.kg.ac.rs

Pa3Boj aeunjux cnocobHocTh je ogpeheH keanuteTom urpe. Y urpu oHo cnobosHo

nenyje, wcTpaxyje, nosesyje, KOMOWHyje M yuu. OBaKBOM ,,EKCM/I03MjOM
aKkTMBHocTM” (WannoH) aete nposepasa u yHanpehyje cBoje dyHKuUMje, Koje My




NoMaKy y caspeBamy. [lomeHyTO Teopujcko oapeherbe Aeunje urpe je 3HayajHo 3a
naaHupare U opraHm3aLmnjy ob6pasoBHUX aKTUBHOCTM Y NPEALIKO/ICKO] YCTaHOBU U
WKoAn. Lnm ucTpaxkuBarba je 6MO Aa ce yTBPAM HA KOjU HAYMH Bacnutauu m
yuuTe/bM KPO3 UTPYy MOTY Aa NOACTUYY pPa3BOj MaTeMaTUYKMX MOjMOBa KOA Aeue
(yueHwuKa). MpumerbeHa je AecKpUNTUBHA MeTo4a M MOCTYNaK aHanu3e cagpkaja
MpunpemHoz nNpedwKoACKo2 NPo2pamMa N HACTaBHUX NPOrpama 3a MaTeMaTuKy 3a
NpBM W ApYyrK paspes OCHOBHe LWKose. Pesyntatm ucTpaxkusama ynyhyjy Ha
noTtpeby Aasber pa3Boja M NOBe3MBakba CagprKaja oBUX Nporpama. To nogpasymesa
jacHo oapehere wrpe Kao: a) notpebe geue y mnahum paspegmMma OCHOBHe
WKone; 6) aKTMBHOCTM Koja [OMPUHOCKM CaspeBakby MUCAOHUX OyHKUMja; L)
aKTMBHOCTM 3HayajHe 33 pa3BOj MaTEMaTUYKKX NOjMOBaA Ko, feLe (yyeHuKa).

THE IMPORTANCE OF PLAY FOR THE DEVELOPMENT OF
MATHEMATICAL CONCEPTS IN PRE-SCHOOL AND SCHOOL
CHILDREN

The development of children's abilities is determined by the quality of play. While
playing, children act freely, they explore, connect, combine and learn. Through this
“explosion of activities” (Wallon) children test and improve their functions that
assist them in their maturation. The aforementioned theoretical determination of
child's play is important for planning and organization of educational activities in
pre-school institutions and schools. The aim of this study was to determine how
educators and teachers can encourage the development of mathematical concepts
in children (students) through play. The descriptive method and the method of
content analysis of Preparatory pre-school program and curriculum for
mathematics for the first and second grade of primary school was used. The study
results indicate the need for further development and connecting of the content of
these programs. This involves clear definition of play as: a) the need of children in
lower primary school grades; b) activity that contributes to the maturation of
thought functions; c) activity relevant for the development of mathematical
concepts in children (students).




NMCUXOJIOKO-NTEAATOIKH ACIIEKTH INPUMEHE
®JIEKCUBUJIHE JU®EPEHIIUPAHE IIOYETHE HACTABE
MATEMATHUKE

Basaepuja [lunmep Kpekuh, Yuumesmcku gakyamem Ha mahapckom
HacmasHoM je3uky, Cy6omuya
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Mehy cnabocTma noyeTHe HacTaBe maTeMaTUKe, NOCEOHO MeCTO 3ay3nma HeHa
cTpora ogpeheHoCT, WTO ce OAHOCKM KaKo Ha HacTaBHe cagprkaje, Tako M Ha
06pa30BHY TEXHO/IOTW]Y Y WMPEM 3Hauery Te pedn. Kako je uHauempayanusaumja
npBopaspeaHV AUAAKTUYKM MPUHUMN 33 HacTaBy maTemaTuke, y Peny6ivum
Cpbuju cy goHeTtn ogrosapajyhu o6pasoBHM cTaHAApAM Ha BULIE HWMBOA, NOCebHO
3a HacTaBy MaTeMaTVKe Yy HUKMM paspeayma OCHOBHe wKose. lMpobrematvka
AvdepeHuMparba MOYeTHEe HacTaBe MaTemMaTMKe Ha BUWE HMBOA je M3Y3eTHO
oceT/bMBa M HeLOBO/LHO WCTpaykeHa. Haw pag ce 6aBu GUTHUM MCUMXONOLLKO-
neaarolKUm acnekuma avdbepeHumpatba, Koju cy M3y3eTHO 3HayajHM ca acnekTa
NpUMMeHe y MOYeTHO] HacTaBM maTemaTtvKe. lMpu TOM MonasMmo of pesynTaTa
caBpeMeHMX UCTpaXkuBarba y 061acTv aganTuBHe negaroruje M TeEOPMjCKMX OCHOBA
ondepeHuMpaHe MoyeTHeE HacTaBe MmaTematuke. Y pagy cy paspaheHu
MCUXOJ/IOLIKO-NEeAaroWwKM acnekTu npumeHe audepeHumpaHe noyeTHe HacTase
matemaTuKe, mnocebHo ¢nekcnbunHo audepeHuMpaHe Koja je 3acHoBaHa Ha
andepeHumparwy nomohu yyeHMUMma. Ha OCHOBY Tora je cauvkbeH npegsor
nocebHe MeTOAMKE Ca MOAe/MMa ONTUMAaJHO MWHAMBMAYanM30BaHe W
WHTEPaKTMBHE NOYeTHE HAacTaBe MAaTEMATUKE, KOju je M eMMUPUjCKU eBaslyupaH.

PSYCHOLOGICAL AND PEDAGOGICAL ASPECTS OF ADOPTING
FLEXIBLE  DIFFERENTIATED MODEL OF TEACHING
MATHEMATICS

Among the weaknesses of primary mathematics is its strict specificity that relates
both to the teaching of contents- and to educational technology in the broad
sense of the word. As individualization is a major didactical principle in teaching
mathematics, we have adopted appropriate educational standards in Serbia at




many levels, especially when teaching young learners.. Problems of differentiation
of primary mathematics at several levels are extremely sensitive and under-
explored. Our work deals with the essential psychological and pedagogical aspects
of differentiation, which are extremely important from the point of application in
the primary teaching of mathematics. Our starting point is the results of modern
research in the field of adaptive pedagogy and theoretical basis of differentiated
teaching of primary mathematics. The paper elaborates psychological and
pedagogical aspects of application of differentiation of primary teaching of
mathematics that is particularly flexibly differentiated and based on differentiation
of help to students. On the basis of this we have made a proposal of specific
didactics with models of optimal individualized and interactive teaching of primary
mathematics, which has been empirically evaluated.

YJIOTA KOMIIAPATUBHE METOJE Y IIPOLECY YCBAJAIbA
3HAIbA Y MVIABUM PASPEAUMA OCHOBHE HIKOJIE
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golubovic.ilic@gmail.com

CaBpemeHa cxBaTakba KOpenaTMBHOI NPUCTYNa peanusauunju  NporpamcKux
cagpaja y mnahum paspearma OCHOBHE LUKOJIE, OCMM MPUMapPHOT TeMATCKOr U
CTPYKTYpa/sHOr MOBeE3WBarba CPOAHMX CcafdpKaja W3  pasanuutmux obnacty,
nogpasymesajy U MoOryhHOCT npuMmeHe MCTUX MeToAa M MOCTynaka y npouecy
ycBajarba 3Hatba. MaKo cBaKa HayyHa AMCLUMNIMHA/HACcTaBHU NpeaMeT HacToju Aa
pasBuje CBOjy MeTOAONOIMjy W MeTode YCKAaau ca  cneundpuyHoCTUMA
NPOrpaMcKnx 3axTesa, NOCTOjU HWM3 OMLWWTUX NPETNOCTaBKM Ca3HajHOr npoueca u3
KOjuX Mpousnnase 3ajeAHVYKM NOCTYNUM Yy CBUM eTanama, Of, Yy/HOr onaxarba
06jeKTMBHE CTBAPHOCTM A0 JIOTMYKOT 3aK/byumBarba M dopmuparba nojmosa. Y
pajy CMO YKa3ann Ha 3Hayaj U yaory KomnapaTuBHe meToe Y MpoLecy ycBajarba
3Hatba Y Maahum paspeguma OCHOBHE LWKOJME Yy HAcTaBU My3WUKe KynType,
npvpoge M ApywTBa U MaTemaTuke. Ynopehusare OAHOCHO KOomMNapaumja Kao
MMCAOHM NpoLEC 3axTeBa Of YyYeHWKa Behu cTeneH akTMBMParba KOTHUTUBHMX
CNOCOBHOCTM, anu Ccy 3Hakba YCBOjeHa Ha Taj HAuMH KBaNWUTETHWja, TpajHWja U
dYHKUMOHaNHa.




ROLE OF COMPARATIVE METHOD IN YOUNG LEARNERS’
ACQUISITION OF KNOWLEDGE

Contemporary concepts of correlation approach to the implementation of
programs in lower primary grades, in addition to primary thematic and structural
integration of content from different fields, include the possibility of using the
same methods and procedures in the process of acquiring of knowledge. Although
each discipline or subject is trying to develop its own methodology and methods
in accordance with specific program requirements, there are general assumptions
of cognitive processes which produce common procedures at all stages, from the
sensory perception of objective reality to logical reasoning and concept formation.
This paper discusses the importance and role of comparative method in the
process of learning in lower primary grades in teaching music, social and natural
sciences , and mathematics. Comparison of such thought processes requires
students to engage their cognitive abilities to a greater extent, but results in
knowledge of higher quality, duraton and functional application.

YJIOTA UI'PE Yy IIPOLECY PA3BHUJAIbA TEOMETPHJCKHUX
IIOJMOBA KO AELLE ITPBOT PA3SPEJA OCHOBHE HIKOJIE

bumana CmojaHosuh
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Monasehn op 3Hayaja wrpe, KapaKTepuCTUKa MULL/bEHA Y4YeHMKa, aHanuse
OCHOBHMX 3ajaTaka noYeTHe HacTaBe TreomeTpuje W MeToda YCBajarba
reoMeTpMjCKUX MOjMOBa Yy HacTaBu NpBOr paspena, Yy pagy ce AMUCKYTyjy
MOryhHOCTM npumeHe wWrpe y npouecy pasBoja reOMETPUjCKMX MOjMoBa Kog,
y4YeHMKa Ha MNOYeTKy LIKO/I0Bakba. Teopujcke NocTaBke U pe3ynTaT UCTpaXkuBarba
pasmaTpaHu y paay ynyhyjy Ha 3ak/by4yakK O3 je Urpa akKTMBHOCT KOja MOXe
ONaKwaTtM n noactahu ydyere, Aa je HeHa NMpuMMeHa NorogHa 3a YycBajarbe
cajgpKaja Koju cy no cBOjoj NpMpoAM ancTPaKTHU, Kao LITO je CAy4vaj ca HAaCTaBHUM
cagpXajuma reomeTpuje, U Aa Ce UrPOM MOXKe NoACTULATM Pa3BOj MUCAOHUX
npoueca 1 onepaumja HeONXo4HMX 33 YCBajakbe reOMeTPUjCKUX NOjMOBA Y HacTaBu
MaTemaTMKe Ha OBOM Yy3pacTy. HaBeAeHW 3aK/byyuyM WMNAMLMPAjY LUMPOK
AnjanasoH moryhHocTu Kopulhetrba Urpe y NOYETHOj HacTaBu reomeTpuje.




THE ROLE OF GAMES IN THE PROCESS OF DEVELOPING
CONCEPTS OF GEOMETRICAL SHAPES IN TEACHING FIRST
GRADERS

In the paper we discuss the possibilities of applying games in the process of
developing concepts of geometrical shapes at the beginning of students’
schooling, taking into consideration the significance of a game, students’ thinking
characteristics, the analysis of the basic tasks of the beginner level of geometrics
and methods in adopting concepts of geometrical shapes in teaching first graders.
The theoretical settings and paper research results point out to the conclusion
that the game is an activity which is able to encourage and facilitate the learning
process. Moreover, game is very useful in learning abstract content , such as
geometry, and that the game is a valuable mean in improving thinking processes
and thought operations necessary for learning geometrical concepts in this level.
Conclusions, that are mentioned in this paper, imply very broad range of
possibilities in using games in teaching geometry to young learners.

PEAJIM3ALMJA EJIEMEHTAPHUX WIrAPA Y3 IIPUMEHY
MATEMATUYKHUX 3AJATAKA

Anekcandap Herwwamosuh, Ynueepzumem y Kpazyjesyy, ®akymem
nedazowkux Hayka, JazoduHa

aleksig79@yahoo.com

EnemeHTapHe urpe npepacras/bajy je4HO Of, OCHOBHMX CpefcTaBa Koje ce BeomMa
4YecTo npumerbyje y HacTasu ¢u3MYKor Bacnutarwa. Cama wurpa je v y [anekoj
npownoctn buna cactaBHM feo obpasoBatba M BacnuTakba, U MOMUKLE Ce Y
AHTUYKMM UmnBMamM3aumjama Ermnta, Meconotamuje, Kune, F'puke n Puma, kao geo
onwrTe KynType. MocebHa ynora urpe y Hactasu GM3UYKOr BacnuTaka ornepa ce y
YMHbEHMLM Oa Ce KpOo3 efiemeHTapHe urpe mory obpahueaTti, ogHocHo yTephuBatu
cagpaju apyrmx npegmeta. Cammm pacnopehuBarbem yYeHUKa y pasanuute
OpraHusauMoHe ob6aMKe pafa MOXe ce HamnpaBuTW Kopenaumja u yTBphuBarbe
reomeTujckux 0bnuKa. Bennku 6poj Beoma nonynapHUX enemeHTapHUX urapa ce
MOXe MOoAUPUKOBATH, 3aMEHOM WMMeEHA YyyeHWuKa ogpeheHum 6pojem. Ha Taj
HaYMH Ce YMeCTO M3roBaparba MMEHA YYeHWKa Koju 6u Tpebano Aa ypagu Heky
$U3MYKY aKTMBHOCT (NOKpeT, 3agaTak), usrosapa teros 6poj. Ymecto 6poja moske
ce MOCTaBMTU MaTeMaTU4YKM 33aJaTaK MpUMepeH y3pacTy Aeue uyuvje je peluere
6p0oj, 0AHOCHO YYeHUK KoMe je JoaesbeH Taj 6poj. Heke og, enemeHTapHuX Urapa




KOje ce MOry opraHu3oBaTh Ha 0Baj HauuH cy urpe: , CToj, ja bujem”, ,Monuronn ca
3agaumma”, ,MposuBKa 6pojeBuma”, ,Jeneukume, bapjaukume”, ,bexun, 6exn”,
,Jypke y kKpyry” wta. Ha oBaj HauMH moryhe je yTBphuBarbe YCBOjeHUX
eNeMeHTapHUX MaTeMaTUYKMX 3Hatba npeABMHEHUX HACTaBHMM MAaHOM W
NpPOrpamMom y3 UCTOBPEMEHO OCTBapMBaHbE LI/bEBA HAacTaBe GU3MYKOT BacnuTarba.

APPLICATION OF ELEMENTARY GAMES WITH THE USE OF
MATHEMATICAL TASKS

Elementary games are one of the basic and most often applied tools in physical
education. The games themselves were integral part of education in the ancient
civilizations of Egypt , Mesopotamia , China, Greece and Rome. They were part of
the general culture. The special role of games in physical education is reflected in
the fact that with these game the contents of other subjects could be processed.
For example , different class dynamics can be used for practising material learned
in geometry. A large number of very popular elementary games can be modified by
replacing the names of students with certain numbers. In this way, instead of
saying the names of students who should do some physical activity (movement
task), teacher says the student’s number. Instead of the number, mathematical
tasks appropriate to the age of children could be set. The solution of the task will
be the number, i.e. student who is assigned to that number. Some of the
elementary games that can be organized in this way are: "Stop, | beat", "Polygons
with tasks," "Roll call number", "Jeleckinje, barjackinje", "Run, run", "Run and
catch" etc. In this way it is possible to practise elementary mathematical
knowledge prescribed by the curriculum, while at the same time achieving some
of the objectives of physical education classes.

KOMIVIEMEHTAPHOCT ECTETUKE u HACTABE
MATEMATHUKE

Musaow Bophesuh, ®akysimem nedazowkux Hayka YHueep3umema y
Kpaeyjesyy
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M3 unctopujcke, apywTBeHe wuau $unos3opcke nepcnekTvse, YukbeHULA je Aa
obpasoBarbe M HacTaBHe MeToAe He HacTajy y Bakyymy. KapaktepucTuke enoxa
MMasie Cy CHaxkaH yTmuaj Ha dopmuparbe 1 pasBoj NepLenTUBHUX U KOFHUTUBHMUX
acnekaTa HacTaBHMX meToda. CBenpucyTHa BM3yesHa KyAaTypa AaHac, xunep-
npoayKLumja v onTMLaj MynTUMEeMjaNHOT caapKaja (aHMmaumja, rpaduka, cimka u




CN.) ¥ tbUME YC/IOB/bEHM jaBHU W MPWMBATHU (PagHWM U XKMBOTHM) ambujeHTH,
noapasymeBajy M3BECHO €CTETCKO MCKYCTBO Mepuenupakba  peasiHoCTU.
MpesacuheHocT canKom 3axTeBa M ogpeheHun KpUTMUKM OOHOC npema HeHoM
€CTETCKOM CBOjCTBY. Y TOM CMWC/lYy LUM/b OBOr TEKCTa je A3 Mpesoyu yaory u
nocebaH 3Hauyaj eCTETCKMX BPEAHOCTM BU3Ye/SHUX HaCTaBHWMX CcpeacTaBa Yy
matemaTtvum y goba cBenpucytHe myaTumeamjanHe cauke. MpUmeHa ecTeTcKmx
HOPMM y HacTaBM MATEMATMKE CBAKaKO MMA 3HayajHy yiory 3a oCTBapuBakbe
un/beBa y HacTaBu maTemaTuKe. BusyenHa maHudecTaumja ancTpakTHUX MOjMoBa
MoKe OMOryhuUTM HUXOBO /faKlle pasymeBarbe. AMNCTPAKTHO MU bEHE
MaHudecTyje ce Kpo3 KOHKPETHE BU3yesiHe Mojase Koje HeynuTHO Hoce oapeheHa
ecTeTcKa cBojcTBa M BpegHocTu. MomeHyTo ynyhyje n Ha eTMUKy npupoay ogabupa
n ynotpebe BU3yeNHOr HAaCTaBHOr maTepujana. [nefaHn Kao ecTeTcku npeameTtu
OHM CBaKaKO MMajy ecTeTCKM edekaT, Te je YNyTHO A3 WCKYCTBA JIMYHUX U
WHTYUTMBHUX ocehaja BpeaHOCTU M aduHUTETE YUEeHMKa NpaTV NPMMEHa NasK/bUBO
04abpaHuX ecTeTckux Hopmu. Mpema Tome, y OBOM pafy nokasahemo fa je
eCTeTMKa Ba)XHAa KOMMOHEHTA Yy HacTaBM MaTeMaTWKe jep HEH EeMOTUBHU
KamnauuTeT M CHaXHa MOTUBaLMOHa Moh Mory ONPUHETU OCTBapMBakby HacTaBHMX
LUn/beBa ann M PasBojy OCHOBHOT CUCTEMA BPeaHOBakba.

COMPLEMENTARY RELATIONS OF AESTHETICS AND
TEACHING MATHEMATICS

From the historical, social or philosophical points of view, fact is that education
and teaching methods do not appear in a vacuum. Characteristics of an epoch had
a strong influence on the formation and development of perceptual and cognitive
aspects of teaching methods. The pervasive visual culture today, hyper -
production and circulation of multimedia content (animation, graphics, images,
etc.) and thereby determined public and private (working and living) ambiences,
imply a certain aesthetic experience of reality perception. High volume of
surounding images requires a certain critical attitude towards their aesthetic
properties. In this sense, the goal of this paper is to present the role and
importance of aesthetic values of visual teaching aids in mathematics, in the era of
omnipresent multimedia images. The application of aesthetic standards in
mathematics certainly plays a significant role in achieving the objectives in
teaching mathematics. Visual manifestations of abstract concepts can enable their
easier understanding. Abstract thinking is manifested through concrete visual
phenomena which inevitably carry a certain aesthetic properties and values. This
refers to the ethical nature of the selection and use of visual teaching materials.




Seen as aesthetic objects, they certainly have an aesthetic effect, and such as it is
highly advisable to be based upon carefully selected aesthetic norms. Therefore, in
this paper we will show that aesthetics is important component of teaching
mathematics, as its emotional capacity and strong motivational power can
contribute to the achievement of learning objectives as well as the development of
the basic system of evaluation.

MOTI'YRHOCT KOPEJIALIHUJE &U3UIKOI' BACIIMTAEBA H
MATEMATHUKE Y IIPEAIINKOJICKOM Y3PACTY

Caahava CmaHkosuh
CaHdpa MuaaHosuh
YHusepzumem y Kpaeyjesyy, ®akysimem nedazowkux HayKa, JazoduHa

sandra.milanovic@pefja.kg.ac.rs

CaBpemeHO o0obpa3oBarbe YKasyje Ha cBe Behy notpeby 3a npoHanaxerem
moryhHocTM 3a nobosbluatbe KBa/sMTeTa W Hagorpafkwy obpasosarba Jele
NPeALKoNCKOr y3pacta. Y npeAaLKoACcKoM y3pacTy (Gopmuparbe OCHOBHWUX
MaTeMaTMYKMX nojmosa Tpeba ga byae TakBO Aa Aeua yBuae Aa MaTemaTuKa
nocToju He cama no cebu, Beh fa maTemaTUyKM NOjMOBM OJpaKaBajy NoBe3aHOCT
M OofHOCe CBOjCTBEHE NpegMeTMMa KOju WX OKPYXKyjy. Y npakcu, ycnosu 3a
NPMMeHY MaTeMaTU4KOr 3Harba KOJ Jele NPeALKOoNCKor y3pacTa nocroje y
PasMYUTUM  aKTUMBHOCTMMA: JOK LPTajy, Y OKBMPY o0baB/barba MOTPUYKMX
3aJaTaKa, NOCTaB/beHNX 3afaTaka Aa u3bpoje npeamete, nopehajy ux no obauky
NN BeANYMHKU. Y oBOM pagy pasmatpahe ce nutarbe MoryhHocTu Kopenauuje
du3nuKor BacnMTaa M MateMaTuUKe KOA Aeue NpefLiKo/CKor y3pacTa. Takas
npucTyn opraHusaumju osux npeameta he, c jeaHe ctpaHe, omoryhutu aeum ga
6o/be pasymejy maTemaTMyKe MOjmoOBe, a, C Apyre CTpaHe — Aa MNOMOrHe y
pelwasatby Npobnema GpusnuKe aKTUBHOCTU AeLe. Y nocnefbuX HEKONNKO roauHa,
nekapu u npodecopu ca 3abpuHyTowhy ynosopasajy Aa [Jeua AaHac Boge
cefienaykm HaumH xusoTa. Mo3HaTo je Aa 6e3 Pu3nUYKe aKTUBHOCTU eTe He MOKe
Aa u3pacte y 3apasy ocoby. [lokasaHo je Aa ce, WTO Cy pa3sHOBPCHMUja KpeTama,
BMWe WHPOpMALMja LWa/be MO3ry, WUHTEH3UBHUU je U WHTENEKTya/lHU pPa3Boj
npeawkonaua. MosHaTM neparo3n of, AaBHUHA A0 AaHac ynyhyjy Ha To ga ce
KpeTakbe Mojas/byje Kao BaXKHO CPeAcTO YyNOo3HaBakba Aele ca CpeanHOM Koja Mx
OKpYXyje. Y OKBMPY MOTOPUYKMX aKTUBHOCTM Jeua aKTUBHO YMNO3Hajy HoBse
npeamete U kuxoBe ocobuHe. 36or Tora He 6M Tpebano orpaHUUMTU pag y




NPeZLLKOICKOM Y3pacTy Ha CamMo jeflHy aKTUBHOCT, Beh npvmeruBaTh Kopenauujy
nsmehy npegmeta rae rog je To moryhe.

POSSIBILITIES OF INTEGRATING PHYSICAL EDUCATION WITH
MATHEMATICS

Modern education points to the need to provide better quality of education for
pre-school children. At pre-school age it is important to foster creation of the first
mathematical concepts by showinng children that mathematics is not isolated, but
reflects relationships between objects in the surroundings. In practice, there are
different activities for pre-school children showing practical application of
mathematics knowledge: drawing, motoric tasks, tasks of counting objects or
selecting and grouping them. The paper studies the possibility of integrating
mathematics content and physical education. Without proper physical education
the child’s development cannot be healthy. Research shows that the more
differentiated physical movement is, the greater the number of data sent to the
brain. Motoric activities help children learn about the environment. Therefore,
pre-school teaching should not be limited to a single activity, but integration of
different subjects should be applied as often as possible.

CONSIDERING PSYCHOLOGICAL FOUNDATIONS IN TEACHING
OF MATHEMATICS IN SCHOOLS

Abiodun Ogunkunle, University of Port Harcourt, Department of
Curriculum Studies & Educational Technology, Nigeria

damiann2@yahoo.com

The teaching and learning of mathematics in schools worldwide has received a lot
of criticisms, which some attribute to the nature of the subject; others blame it on
the teachers teaching the subject in schools. This paper is written out of the
persistent failure of students in mathematics yearly without a lasting solution to
the perennial ailment. The aim of this paper is to consider the psychological
foundations in teaching mathematics in schools. A review of some relevant
learning theories will enlighten teachers on why learning should not be restricted
to the schools alone, it should also occur as experiences in the society. This will
also explain why mathematics teachers are faced with the controversy of how to
teach (pedagogy of teaching mathematics) and what students should learn in
terms of mastering procedures in mathematics. It is therefore recommended




among others that teachers need to concentrate on creating learning
environments that can work better by providing more equitable outcomes for
learners; consider students’ needs and interests in any instructional process. The
need for teachers to accommodate students’ differences in knowledge, life
experiences as well as their interests, is also emphasized.

INICUXOJIOIIKE OCHOBE Y HACTABU MATEMATHUKE

HactaBa maTemaTuKe je cByAa y CBETYy AOXKMBena OGpojHe KpUTUKE, O KOjux ce
HeKe ofHOCe Ha camy npupoay OBOr npeameTa, a Apyre bauajy Kpusuuy Ha
HaCTaBHMKe KOjU OBaj npegmeT npeaajy y wkonama. OBaj pag, yKkasyje Ha nowe
pe3ynTaTe Koje yYeHWLM CBake rofvHe NokKasyjy M3 maTemaTvKe M Ha OACyCTBO
TpajHOr pelwera OBOr Ayroroaviitber npobnema. Uuw paga je npumeHa
NMCUXOJIOLWKUX CasHaka Yy HacTaBu maTemaTuke. lpernes HEKUX pPeneBaHTHUX
Teopuja yyerba MMa 3a L/b A3 HAaCTaBHULMMA CKPEHe Nakby Ha TO A3 yyerbe He
Tpeba fa byae orpaHMYeHO camo Ha yuymoHuuy, Beh aa Tpeba Aa ce HacTasu Kpos
MCKYCTBa Yy CBaKOAHEBHOM KMBOTY. Tume ce Moxe o0b6jacHUTM M 3awTo ce
HaCTaBHMLM MaTeMaTUKe CyoyaBajy ca KOHTPOBEP3HUM NUTakbeM KaKko Ja npeaajy
(MmeToaMKa HacTaBe maTemaTuKe) M WTa 6M yyeHUum Tpebano Aa yde Kako 6u
caBnafiann matemaTuyke nocTynke. 3aTto ce, uamehy octanor, npenopyyyje aa ce
HacTaBHMUM Tpeba fa CTBOpe NOroAHO OKpYXKeke 33 yyerbe Koje b1 yyeHuuuma
npyxuno suwe moryhHocTK 3a noctmMsare 60/bMx pesynTata, U ga yamy y ob63ump
notpebe 1 MHTepecoBarba YHEHMKA Y CBAKOM HacTaBHOM npotliecy. Harnawasa ce u
obaBe3a HaCTaBHWMKA Ja YBaXXM pas3/iMKe Yy 3Hakby, KMBOTHOM MCKYCTBY M
MHTEPECOBarMMA YHEHMKA.

KOPEJIAIMJA TIIOYETHE HACTABE MATEMATHUKE H
OU3NYKOT BACIIMTABA

CaHdpa MuaaHosuh, YHusepaumem y Kpazyjesyy, ®akyamem
nedazowkKux Hayka, JazoduHa

BecHa MusaeHnkoeuh, Olll ,17. okmo6ap”“, JazoduHa

Aanuya Hupwa, ®akysmem cnopma u uduukoe eacnumarea, Huw
Heamna Joeanosuh, Olll ,Ceemu Casa”, Bameso

[aHac ce 4yecTo roBopu 0 HeZOCTaLMMa TPASULMOHANHO OPraHM30BaHe HacTaBe.

TpagMUMOHANHN HauMH yyera MNoApasymeBa [Ja Cy 3Harba MoAe/beHa Yy
nojefMHayHe HacTaBHe npeamete Koju mehycobHo Hemajy foaupe jefHM ca




apyruma. Uunsb caBpemeHe WKone je Aa ce CBakM YYEHUK MaKCMManHO passuje.
LLikona uma oarosopHy ¢yHKUMjy y CBOM pagy M 3aTO Aeslyje OopraHvM3oBaHO U
MNaHCKM y CKAafy ca Npouecom pasBoja AeTeTa M Herosum notpebama u
WHTepecoBatbMma. [oTpebHO je  MpumersMBaTUM HOBe CaBpemMeHe HacTaBHe
cucTeMe M Ha Taj HauMH NPeBasWNasuTU OrpaHuyerba TPagMUMOHaNHe HacTase.
Y4eHMUM Koju Cy aleKBaTHO MOTUBUCAHM U NPUNpem/beHu 3a Yac, gybsbe npoaupy
Y CYLUTMHY Cap»Kaja Koju yye u carnefasajy Herose eleMeHTe ca BuLLEe acnekara.
MoTpebHo je yyeHMuMma omoryhuTn aa nosesyjy 3Harba M3 BULE AUCLMNAMHA.
HacTaBHu cagpikaju Koju cy mehycobHo nosesaHu omoryhaBajy Aa 3Hatbe byae
Les0oBUTO W NpuMeH/bMBO. [locToje passmumte moryhHocTM pa ce ocTBapu
Kopenauwmja HacTaBHUX npeameta. Kako je Hajuewhe oMU/bEHU HACcTaBHU NpeameT
yyeHMKa OM3NYKO BacnuTarbe, JOK je maTeMaTuKa HacTaBHM NpegmeT Kojer ce
HajBULLe Nialle, NOKyLaan CMO Aa NMOKaXKeMo Aa Ce MaTeMaTUYKKU cadpiaju mory
BeK6aTM nytem ¢usMuKe akTMBHOCTU. McTparkueare je peanusosaHo y OW ,17.
okTobap” y JarognHu. Uctpaxknearse je NoKasano Aa cy y4eHUUM HaKoH Bexbatba
ogpeheHMXx MaTemaTMUKMX CagprKaja Ha 4YacoBuma ¢GM3MYKOr BacnuTaka
noctnsanu 6o/bM ycrnex Ha NpoBepama 3Harba M3 06/1aCTU Koje cy BexbaHe Kpo3
Urpy Ha 4YacoBMma $U3MYKOr BacmuTarba, HEro y4YeHWLM Koju cy Te cajpkaje
Bexkbanu Ha TpaaMuMoHanaH HaunH. TUMe je NOKas3aHOo Aa je Kopenaumja HacTaBe
MaTemaTuKe 1 GpU3MUKOr BacnuTara epuKacHa 1 Aa Cy y4eHUUU YUUIU KPO3 Urpy,
Kao M fa cy Tako BexbaHW cafpKaju TpajHUjW, @ 3Harbe CTULAHO Ha TaKaB HauuH
edukacHuje. MO3UTUBHM pe3yaTaTU WUCTPaXKMBakba EKCNepuUMeHTasHe rpyne y
OAHOCY Ha KOHTPOJIHY rpyny YKasyjy Ha MNOrogHocTM — no3uTuBHe edekTe
Kopenauumje oBa ABa HacTaBHa NpeameTa.

INTEGRATION OF MATHEMATICS AND PHYSICAL EDUCATION

It is often spoken about the limitations of traditionally organized classes . The
traditional way of learning implies that knowledge is divided into individual
subjects which have no connection to each other . The aim of modern school is to
foster development of each student to the maximum School has a responsible role
in organising and carrying out its work and therefore acts in an organized and
planned way in accordance with the process of development of the child and its
needs and interests. It is necessary to apply modern educational systems, and
thus overcome the limitations of traditional education.Students who are
adequately motivated and prepared for a class, enter deeper into the matter of the
content taught and perceive its elements from several aspects. It is necessary to
enable students to connect knowledge from multiple disciplines. Teaching




contents that are interconnected enables knowledge to be comprehensive and
applicable. There are various ways to achieve integration of educational subjects.
As the most favourite school subject among students is physical education, while
mathematics is the subject that they are most anxious about, we have tried to
show that mathematical content can be practised through physical activity. The
survey was conducted in elementary school " 17 October " in Jagodina. Research
has shown that students after practising certain mathematical content inphysical
education classes, achieved better results at tests in areas that are practised
through the game in physical education classes than students who have been
practising these contents in a traditional way. It was shown that the correlation
between mathematics and physical education is effective, that students learn
through games, and that such contents are long lasting and knowledge gained in
that way more efficient. Positive results of studies of experimental groups
compared to the control group, indicate benefits - positive effects between
correlation of these two school subjects.

MATEMATHUKA HA HOBU HAYHUH 3A 3-TEHEPALIU]Y

Tamjana lly6apesuh
Cowa llymorwa, EnekmpomexHuuka wkoaa ,HukoaaTecaa”, Huw

BecHha Beauukosuh, YHueepzumem y Huwy, I[IpupodHo-mamemamuvKku
¢dakyimem

PauyHapu cy npomeHunn cBeT, ann 1 Hally CBecT. TO ce OYMreHO MOKasyje Koa,
HalWX y4eHWKa Koju npunagajy 3-reHepaumju. FeHepaumje aeue poheHe nocne
1995. HasuBajy ce 3-eeHepayuja. To cy NpBe reHepaumje Koje cy poheHe y NoTnyHO
KOMNjyTEPU30BAHOM CBETY U 3 HbMX je BUPTYe/IHWU CBET NOAjefHAKO BaXkaH Kao K
dU3MUKM Yy KOMe cy, aKo He W BaxHWjU. lepuenTUBHe cnocobHOCTU cy MM
pa3BujeHuje 1 nakle NpuxeaTajy BusyenHe popme, a Ha Taj HauMH U yye. MosHaTo
je pa ce ayaMo v BM3yenHW MHPOpMaumje npeHoce [0 MO3ra PasMunTUM
KaHanuma. Kopuwherem o6a, ctBapajy ce jaye HepBHe Be3e. Ha Taj HauMH Haww
yyeHuum Gopmupajy Apyraunjy nepuenTUBHY PeasHoCT, @ hUXOBU MO3FOBU UMajy
Apyraunjy yHyTpalwmwy opraHusauujy paga . Tpeba MopepHuM30BaTU Haw
06pa3oBHM NpoLLec U NOHYAUTU CaZPXKaje KojU ce AOXKUB/bABAjy Kao NoCMaTparbe,
a He Kao TpaAuumMoHaaHa HacTaea. MHaye noTnyHo rybumo GpoKyc n nHTepecosare
HalMX Y4YyeHMKa 3a MmaTeMaTuKy. HactaBHMUM 3-reHepaumje mopajy umaTu
MHbOPMaATUYKe BEWTUHE Aa bW yonwTe MOIM Aa YCNOCTaBe KOHTAKT ca CBOjUM
yYeHUumMma.




MATHEMATICS IN A NEW WAY FOR THE Z-GENERATION KIDS

Computers have changed our world, but also our mind. This is evident in our
pupils who belong to the Z-generation. Generations of children born after 1995 are
called Z-generations. These are the first generations who were born into a fully
computerized world. For them the virtual world is just as important as the physical
one, or even more important. Their perceptual skills are developed, they accept
visual forms easily and thus learn. It is known that audio and visual information is
transferred to the brain by different channels. Using both of them, stronger neural
connections are created. In such a way our pupils have formed a different
perceptual reality, and their brains have a different internal organization of work.
We need to modernize our educational process and offer contents that are
perceived visually, rather than the traditional teaching. Otherwise the focus and
interest of our pupils for mathematics is lost. Teachers of the Z-generation must
have the informatics skills to be able to make contact with their pupils.

CBET OKO HAC/MNIPUPOJA U JIPYUITBO U MATEMATHUKA Y
CUCTEMY MEBYIPEAMETHE IIOBE3AHOCTH - CTABOBH
YYUTE/bA

AHOdpujaHa Jakosemesuh, Ol,, [ipazuwa Muxaunosuh”, Kpazyjesay

Oausepa llekuh, Pakyamem nedazowkux Hayka YHusepsumema y
Kpaayjesyy

o.cekicjovanovic@gmail.com

Tparatbem 3a HOBMM MeToAama M CpeacTBMMa Yy Uu/by YyHanpehusarba
TpagMLUMOHaNHe HacTaBe U 0caBpeMerbUBakba HAaCTaBHON MpoLLeca, TeopeTnyapm u
npakTMyapu nocebHo mecto fAajy MmehynpegmeTHO] MOBE3aHOCTUM HACTaBHUX
cagpxaja. Carnegasarbe cagpraja ca pas/iMuMTUX acnekarta y OKBMPY MojeanHoOr
HaCTaBHOT NpeAMeTa UCTPaXKMBAYM MCTUYY Kao NOCTYNaK Koju AONPUHOCK CTULAHY
TPaAjHUjUX N NPAKTUYHO NPUMEH/BUBUjUX 3HAkbA. CneunduyHocTn npeameta Ceet
oKo Hac / MNpupoaa 1 ApyWITBO OrNeaajy ce y HeroBoj MHTEPAUCLUNINHAPHOCTHY,
Koja npyxa BeAuKM 6poj moryhHOCTM 3a MHOBMparbe HacTaBHOr npoueca u
mehynpegmetHy nosesaHocT. Y pagy hemo pasmoTputn Heke moryhHocTm
nosesvBatba cagpikaja CBeTa oko Hac / Mpupoae u ApywTtBa U MaTemaTtuke, U
npuKasatM pesyntate gobujeHe aHKeTUparbem yuutesba. Lnmb ucTpaxusama,
Kojum je obyxsaheHo 90 ucnuTaHWKa, 6UO je carnepaBakbe HUXOBKX CTaBOBa O
moryhHocTuMa n edukacHocTM mehynpeameTHe noBesaHoOCT HacTaBe CBeTa OKO




Hac / Mpupome u apywTsBa u MaTemaTuke. Y uUCTpaxuBarwy cy KopuwheHe
OECKPUNTMBHA M aHa/MTMUYKa MeToZa, a nNPUKyn/beHu nogaun obpaheHu
KBAHTUTAaTUBHO M KBaJIMTAaTUBHO.

SCIENCES AND MATHEMATICS TEACHING IN THE SYSTEM OF
CROSS-CURRICULAR CONNECTION - TEACHERS’ATTITUDES

When searching for new methods and tools for improving traditional teaching and
modernization of teaching process, theorists and practitioners focus on the cross-
curricular connections between teaching contents. Researchers point out that
considering a content from different aspects within a single subject is a process
which contributes the most to the acquisition of more permanent and practically
applicable knowledge. The particularity of the subject World around us/Nature and
society is reflected in its interdisciplinary approach that provides a great number of
opportunities for innovating teaching process and for cross-curricular connections.
In this paper we will consider some possibilities of linking the contents of the
World around us/Nature and society and Mathematics, and present the results of
our research. The aim of the research, on a sample of 90 teachers, was to consider
their attitudes on possibilities and efficiency of cross-curricular connection
between teaching World around us/Nature and society and Mathematics.
Descriptive and analytical methods were used in the study, and the obtained data
were processed quantitatively and qualitatively.
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