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MOJEJIUPAILE, PEITABAILE U IIPUMEHA HA
MATEMATHUYKHUTE NPOBJIEMHA

Jacmuna KAPUK

YuusepsureT Bo bearpan
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Pezume
Cnocobrnocma Ha pewasarse na npooremume e cp-
yemo Ha mamemamuxama. Mamemamukama e
,,none3Ha’“ camo 60 oHaa mepka 60 Koja modice od
ce npumenu 60 Hexou cumyayuu. Cnocobonocm Ha
Mamemamuxama 0a ce npuMeHu 80 pasiudHu Cu-
myayuu e oHa Wmo 20 HapeKysame ,, peulasarve Ha
npooaemom “.

(Koxpodrt 1982)

[IpenaBame MaremaTvka € €HA OJ] HAJBAKHUTE
3aJja4d BO OOpPA30BAHUETO M BOCIUTYBAHETO HA
Jenata co u 0e3 noceOHu norpedu. [Ipenasame u
yueme Maremaruka ce NMpeTXOAHHUIa BO pellaBa-
BETO M PUMEHATa HA MaTeMATHYKUTE MPOOIEMHU.
MaremMaTu4koTO yuerme Tpeda 1a Harjlacu pa3MeHa
Ha wjeu Mery JBE WIM TOBEKE JIMIA: YYUTEN H
YUEHHK, YYEHHK W YYEHUK, YYEHHUK M aBTOp Ha
y4eOHHKOT (BO OTCYCTBO) M ymnoTpeba Ha 3aeMHH
KOHTPOJIHA MEXaHH3MH IITO OBO3MOXYBaaT IpO-
BepKa U AeMoHcTpanuja. [IpegaBameTo u yuemero
Ha MaremaTukaTa IpeTcTaByBa KOMILIEKCEH IpO-
LIeC 3a KOj YUUTEIUTe U YUSHUIIUTE BepyBaar JeKa
Ce eIMHCTBEHO TecHO MoBp3aHU. CeKoj YUYCHUK ¢
MOCJMHEI] CO CBOjaTa €AMHCTBEHA JIMYHOCT. Yde-
HUILIUTE CTEKHYBaaT 3HaeHa, yMeemha U CTAaBOBU BO
pa3In4eH MOMEHT, CO pa3jinyHa Op3WHA U Ha pas-
JUYEH HA4MH, [VIaBHO, 3aTOA IUTO HUBHOTO HHMBO
Ha TOTOBHOCT M HAYMHOT Ha PEaKIMH, CE Pa3iny-
Hu. Cure zaena BO OJJICIIEHHETO MOpa Aa T'M KO-
pHUCTaT CBOUTE PA3IMYHU UCKYCTBa 3a CO3/aBambe
HOBH UJICH.
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MATHEMATICAL PROBLEM SOLVING,
MODELING AND APPLICATION

Jasmina KARIKJ

University of Belgrade
Faculty of Defectology

Abstract

The ability to solve problems is at the hart of
mathematics. Mathematics is only ‘useful’ to the
extent to which it can be applied to a particular
situation and it is the ability to apply mathematics
to a variety of situations to which we give the name
“problem solving”.

(Cockcroft1982)

Teaching mathematics is one of the more impor-
tant tasks of education and upbringing of children
with and without special needs. Teaching and
learning mathematics is the base for solving and
applying mathematical problems.

Mathematics classroom should emphasize the ex-
change of ideas, between two or more persons
[teacher and pupil, pupil and pupil, pupil and text-
book author (in absentia)] and the use of mutual
control mechanisms which can provide opportuni-
ties for verification and demonstration. Teaching
and learning mathematics are complex processes
which teachers and pupils assume to have a direct
relationship, one to the other. Each pupil is an in-
dividual with his/her own unique personality. Pu-
pils acquire knowledge, skills, and attitudes at dif-
ferent times, at different rates and in different
ways, mainly because their levels of readiness and
ways of responding are different. All the children
in the classroom need to use their different experi-
ences in constructing their ideas.
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Cexkojmat Tpeba J1a My ce OBO3MOXKH Ha CEKOj yde-
HUK [a KOPHUCTH IIOBEKE pa3IMYHH HAYMHH 32
MPEeTCTaByBamkbe Ha WAEUTE, Taka INTO OJ TOa Ja
rpousnese A00po (IIeKCUOWITHO MaTeMaTHIKO pa3-
MHCITyBamke. YUUTENOT € JOJDKCH IPH IpeaaBa-
BETO U yUeHeTo Ha MaremaTHkara ja IMa Ha yM:

o Ilenra Ha MatemaTtukara Tpeba Ja BKIydyBa
HAauYMHM Ha KOW JelaTa TparaaT 3a pelleHHja Ha
Mpo0JIEMUTE;

e Jlemnata Tpeba 5a rm MOTTHKHYBaMe Ja ce CO-
racaT WiM He MeryceOHO OKOJIy Toa Kako Tpeba
Jla ce peiu mpoO0JIeMOT, HO U Jia mpodaaT na e
HAJMHHAT Pa3JIMKUTE KOPHUCTEJKU T'H TOJATOIUTE
BO BpCKa €O MPOOJIEMOT;

e AxTHBHOCTHTE Tpeba Ja ce OocMHCIaT M Ja
TIOTTUKHAT ITOBUCOKO HUBO Ha Pa3MUCITYBabe;

o I/ICKyCTBaTa Ha Jcuarta Tpe6a Ja C€ KOpUCTHU
KaKO TJIaBHM TIOKpEHYBa4YuM HAa HHBHAaTa MOTHBaA-
]_II/Ija 3a MaremaTukara u YKUBAamHECTO BO HEA;

e PemaBameTo Ha IPOOJIEMOT TTIAaBHO Tpeba 1a e
KOH yCMepyBame BO Pa3BOjaT HAa MaTEMATHUKHTE
CHOCOOHOCTH Kaj JIe1ara;

e Ha nemara tpeba na UM ce m1aBaaT NMPIJINKA J1a
CH TO HMCKaXaT MHCICHETO M [1a TO PEeOpraHu3H-
paaT HAYMHOT Ha Pa3MUCITYBambE.

PemaBamero Ha mpoOieMOT MOYHYBa CO 3amada
KOja yYeHHIIUTE ja pa3dupaar W BO KOja CE€ BOIHH
Jla y4ecTByBaar, a 3a Hea HeMaaT MOMEHTHO pe-
mieHue. PemaBameTo Ha MpoOIEeMOT KOPUCTH Ma-
TEMAaTUYKHA MPOIECH LITO MM OBO3MOXKYyBaaT Ha
YYCHHUIUTE J]a J10j1aT JI0 HOBU CO3HAHHU]a, a HEKO-
ranr ¥ HOBHU Tponenypu, Toa BKIydyBa HCTPaxKy-
Barbe, OTKPHBALC U HUBHA aHAJIH3A.

3Haum, pemraBameTo Ha IpobiieMoT ce 0aBHm co
coouyBambe Ha MpobIeMoT 3a aa 6une pewen. IToc-
TojaT GapeM [Ba BHIa 3a pelLIaBake Ha Mare-
MaTHYKHTE MPOOIEMH: pelIaBarbe Ha MPUMCHETH
MaTeMaTHYKH NPOOJIEMH M pellaBame Ha YHCTH
MaTeMaTHYKH TPOOIEMH.

Kayunu 360poeu: Mamemamuxa, mamemamuuxu
npobiem, peuagarse Ha npodIeMom

Each time it should be enabled to each learner to
use many different ways of representing ideas so
that good, flexible mathematical thinking would
emerge.

The teacher is in obligation to have in mind the
following, during teaching and learning of mathe-
matics:

e The goals and objectives of mathematics
should include the ways by which children seek to
solve problems.

e Children should be encouraged to agree or dis-
agree among themselves on how to solve a prob-
lem, and to seek to resolve their differences using
the data of the problem.

e Activities should be constructed to enable
higher levels of thinking to emerge.

e The experiences of the children should be used
as the mainspring of their motivation for doing and
enjoying mathematics.

e Problem solving should be a principal focus in
developing the children’s mathematical abilities.

e Children should be given opportunities to re-
flect and reorganize their ways of thinking.

Problem solving begins with a task which the pu-
pils understand and are willing to engage in, but
for which they have no immediate solution. Prob-
lem solving makes use of mathematical processes
which enable pupils to develop new insights, and
sometimes new procedures. It involves explora-
tion, discovery, and analysis.

Problem solving, therefore, refers to the process of
tackling a problem to try and solve it. There are at
least two kinds of mathematical problem solving:
Applied mathematical problem solving and Purely

mathematical problem solving.

Key words: mathematics, problems in mathe-
matics, problem solving
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Pewiasarwe na npumenemu mamemamuyixu
npooénemu

PemaBameTo Ha MPUMEHETUTE MATEMAaTHYKH MPO-
OneMHu mpeTcTaByBa Mpolec Ha OOUIH J1a Ce perar
npoOJieMUTe BO KOM CUTyaldjaTa M MHpalamara
mTo T0 nAeduHUpaaT MPOOIEeMOT WMaaT OJHcKa
BpCKa CO HEKOj (heHOMEH OJ CTBAPHHUOT CBET, a KOj
MOXeE Ja Ce pPelld CO MpUMEHATa Ha OJpEICHU
MaTeMaTHYKH KOHIICTITH, METOJIU 1 PE3YJITaTH.

IIpumep:
e Koj reomerpucku 00IMK Hajq00pO Tro MpeT-
CTaByBa OOJMKOT Ha YYMIMIIHUOT ABOP?

e Jla ce HajmaT MMMEH3WUTE HA IBOPOT U Ja Ce
OJIpe/IM IICHATa Ha JKUIlaTa co Koja Ou ce orpaaui
TOj.

e Becna mma 13 rommuau. Taa ru caka mobep-
MaHuUTe ¥ OW cakana Jila uMa CBOj J100epMaH, HO
HajHampeq Mopa Ja TH HHPOPMHpA POIUTEIUTE
KOJIKY YMHH YyBam¢ Ha TaKBO Kyue?

Ha npumep: koj Bug xpana My e norpeoHa?

Koe koyimuecTBO XpaHa My € MoTpeOHa HEEeHO U
KOJIKy 01 unHena?

Kou ce gpyrute Tpomonu?

3Ha‘lI/I, MOpa ga rd 3Ha€ BKYITHHUTE MECEYHU TPO-
1Iony 3a 4yBamk€ Ha KyUC€TO.

Pewasarwe uucmu mamemamuuxku npoﬁﬂemu

PemaBamero Ha YUCTHTE MaTEeMAaTHYKH IPOOIEeMH
€ Tpolec Ha o0Huau Nia ce pemat npoOjeMHuTe BO
KOHM CUTyalHjaTa mTo T'M Ae@UHHpa BO LENOCT €
JlalieHa BO MaTeMaTH4KaTa TePMHHOJOTHja U OTle-
panuure.

[Ipumepn:
1. TpaBoaronuukor e gonr 15m u uma odem S54m.
[a ce Hajie mMpoYMHATA HA MPABOATOIHUKOT.

2. Koy e 25% on 80?

Kora n na ce xopuctu MaremaTukaTa BO CHTYya-
[MUTE TITO HE C€ BO IEJIOCT MaTEMaTHYKH, ITOTOY-
HO K€ T'¥l ONHIIEME THE aKTUBHOCTH KaKoO NMPHUMEHA
Ha Marematukata. Ilpumena Ha Maremarukara
CEeKoraml MpeTnocTaByBa IOCTOEHE Mojenu. Mo-
JIeUpambeTo € IMpoLeC Ha IMPEeHeCyBame pealieH
mpobjeM BO MaTeMaTHYKUOT Mopesd. MaTeMmaThy-
KHOT MOJIEJ] IIPETCTaByBa M OTCIMKYBa acleKTH Ha
PEaTHUOT MPodIIEM.

Applied mathematical problem solving

Applied mathematical problem solving is the proc-
ess of attempting to solve problems in which the
situation and questions defining the problem relate
closely to some phenomenon in the real world and
which may be solved by the application of certain
mathematical concepts, methods, and results.

Examples:

e What is the geometric shape which best de-
scribes the shape of the school garden?

e Find the dimensions of the garden and the cur-
rent cost of fencing wire.

e Vesna is 13 years old. She is keen on Dober-
mans and she wants to have one of her own but she
must first inform her parents as to how much it
would cost to maintain a Doberman.

For example, what type of food will the dog need?

What quantity of food is required weekly and how
much does that quantity cost?

What other costs will be involved?

Hence, she must find the total cost of maintaining
the dog for a month.

Purely mathematical problem solving

Purely mathematical problem solving is the proc-
ess of attempting to solve problems in which the
defining situation is entirely embedded in mathe-
matical terminology and operations.

Examples:

1. A rectangle is 15m and has a perimeter of 54m.
Find the width of the rectangle.

2. 25% of a number of 80. What is the number?

Whenever mathematics is used in situations which
are not purely mathematical (that is, non-mathe-
matical situations), it is more correct to describe
the activities as applications of mathematics. The
applications of mathematics always presuppose the
existence of a model.

Modelling is the process of translating a real
problem situation into a mathematical model. The
mathematical model represents and reflects certain
aspects of the real problem.
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3Ha4yM, MOJENUPAKETO € HajBaXKeH MPOoIeC BO BpC-
Kata Ha Marematukara co peasHuot cBeT. Kora e
JaneH mnpo0JIeMOoT BO HEMATEeMaTHYKHOT CBET,
KpenpaMme MaTeMaTHUKHd MOJEIN IUTO T'M OTCIHMKYBa
MOBEKETO, aKO HEe U CHUTE, aCMeKTU Ha MpoOIeMoT.
[Toroa ce pemaBa MaTeMaTHYKHOT MOJEN, a pellie-
HHUETO ce MHTEepHpeTHpa Mo NpUMepOT Of PeaHu-
OT cBeT. MoAeNoT ce MOTBpAYyBa CO IPOBEpKa Ha
BaJIHMJHOCTa HA PENICHUETO BO CMHKCJIAa Ha OIH-
IlyBambe Ha peanHara curyauuja. Ilcuxosomkure
nporec (KOTHUTUBHHU, a(eKTHBHH, €MOTHBHU),
BKIIyYeHH BO MOJCIHMPAmETO, MpUMeHaTta Ha Ma-
TEMaTUKaTa ¥ PellaBamkeTo Ha Mpo0JIeMoT ce Kpu-
TUYHU 32 IpefaBame U yuewme Ha MaTeMmaTHKara.
AKIEHTOT Ha MOZAEIHPAmETO, MPUMEHATa U pela-
BalkeTO Ha IpoOsieMoT Oapa mpucranm Ha Ipeja-
Bame Ha MaTeMaTHKaTa IITO ce HeryBa Kaj Jerara
CO BUCOKO HUBO Ha KPEaTUBHOCT U Pa3MHUCIyBambE.

KOHBEHIIMOHATHMOT MpHCTAll Ha TpelaBame Ha
MaremaTHKaTa CTaBa aKICHT BP3 IPEIABAIBETO 32
peniaBambe Ha MPOOJIIEMOT. YUHTENIOT C€ KOHIICH-
TpUpa Bp3 HAUMHUTE Ha KOM Hay4yeHaTa Maremaru-
Ka MOXe Jla ce IPUMCHH 3a pellaBame Ha mpoodiie-
MoT. [IpobrmemMute ce BHUMATENHO OAOpPAaHU U
CTPYKTYHpaHHU 32 J1a OBO3MOXKAT NMPHMEHA Ha CKO-
po HayueHara MaTemaTHka. AKIIEHTOT € CTaBeH
Bp3 CIIOCOOHOCTA HAa YYCHHIUTE OHA INTO HAYYHIE
Ja ro npedpiar ol eleH KOHTEKCT Ha MPOoOIeMOT
BO JIpYT KOHTEKCT.

[Tommpox koHuenT Ha MaremaTukaTa COBETYBa
JeKa Ha MaTeMaTUYKHWTE KOHIIENTH M ajJaTKH Ha
Maremartukara He TpeOa MmoBeke Ja ce rieaa Kako
Ha WHCTPYMEHTH 3a pellaBale¢ HAa BHUMATEIHO
oI0paHu U CTPYKTYUPAHU TPOOJIEMH, TYKY KaKo
Ha HAYWH Ha pPa3MUCIyBalke M OpraHu3aldja Ha
uckyctBa. Ha pemaBameTo Ha TpoOIEeMOT He
Tpeba MmoBeke Ja ce Tiiefa Kako Ha aKTUBHOCT BO
KOja y4YEHHWIUTE C€ BIYIITaaT KOra T'M OCBOWIIE
OJIpe/IcHM MaTEeMaTHYKH KOHIIENITH U BemThHU. Ha
pelraBameTo Ha MPoOJIEMOT Tpeba HCTOBPEMEHO
Jla ce riiefa Kako Ha HA4YHMH 32 CTEKHYBambE€ HOBO
MaTEeMaTHYKO 3HAacHhe W Kako Ha IMpolec Ha
TIpAMEHa Ha BeKe HAay4yeHOTO. AKIIEHTOT Tpeba aa
Oule Ha Toa Jla Ce aHraXWpaar YUYCHHIIUTE BO
AKTUBHOCTUTE INTO BOJAT JO CaMOOTKPHEHOTO
3Haeme. OBa € 0OCHOBaTa Ha KOHCTPYKTUBHOCTA.

Modelling is, therefore, a most important process
of relating mathematics to the real world.

Given a problem in the world outside mathematics,
a mathematical model is formulated which cap-
tures most (if not all) aspects of the problem. The
mathematical model is then solved and the answer
is interpreted in terms of the real world. The model
is validated by checking the validity of the answer
in terms of the description if the real situation.

The psychological processes (cognitive, affective,

in applying
mathematics and in solving problems are critical to

emotive) involved in modeling,
mathematics teaching and learning. Emphasis on
problem solving modelling and applications de-
mands an approach to teaching mathematics which
fosters the development of such creativity and
higher-level thinking skills in children.

A conventional approach to mathematics teaching
emphasizes teaching for problem solving. The
teacher focuses on ways in which the mathematics
being taught can be applied to the solution of
problems. Problems are carefully selected and
structured to enable the recently learned mathe-
matics to be applicable. Emphases are on the pu-
pil’s ability to transfer what they have learned
from one problem context to another.

A broader conception of mathematics suggests that
mathematical concepts and tools should no longer
be viewed as instruments for solving carefully se-
lected and structured problems but as ways of
thinking about and organizing one’s experiences.
Problem solving should no longer be viewed as an
activity in which pupils engage after they have
acquired certain mathematical concepts and skills.
It should be viewed both as a means of acquiring
new mathematical knowledge and as a process for
applying what has been previously learned. The
emphasis should be on pupils’ engaging in activi-
ties which lead to self-generated knowledge. This
is the basis of constructivism.
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KoHCTpyKTHBHOCTA CTaBa aKIEHT HA!
e VYiorara Ha UCKyCTBaTa Ha YYEHHUKOT;

e JMYHATA NPHpOJA Ha mpHpakame HA KOHIEI-
TOT;

e KOHCTPYKIIHja Ha KOHIIETITOT;
e HOBM HAaYMHU 32 NPOIICHA HA JIOCTUTHYBAATA;
e UHTEpaKIUU METry JIBE MM TIOBEKE JINIIA;

e OJHOC Mery OHa LITO YYSHHWKOT 3Hae, OHA IITO
paboTH U OHA 30IUTO YYEHHKOT pabOoTH TOA ILITO IO
paboru.

Yetupu ri1aBHU OJUIMKH Ha KOHCTPYKTHBHOCTA CE:
1. 3naerwemo e KOHCMPYKMUBHA AKMUGHOCH

YVuenuk: YoBekoBO 3HacHE aKTUBHO Ce coOMpa oj1
YYEHUKOT.

Yuuten: YuuTenoT mpaBU OKpPYXKyBame BO KOE
YUYEHUILIUTE MOXKE Ja CU 'O UCIUTAAT 3HACHETO, 1A
TH HMCIINTAaT NMPETXOJHUTE MCKYCTBa M, KOHEYHO,
Jla CH TO PECTPYKTyHpaaT 3HACHETO Ha MOBHCOKO
HHBO.

2. 3naermwemo e KoonepamueHna aKkmueHocm

VYueHnk: YUeHHIMTE ydaT Kora padoTaT Kako wiie-
HOBHM BO Ipyna, KOMyHHMLIHMpaaT cO APYruTe, pas-
MEHyBaaT CTABOBU M 3a€JHO KOHCTPYHpPaaT TOYHHU
pelleHHja Ha CBOMTE 3a€IHMUKH 3HACHA.

Vyuren: YuuTenor ydecTByBa BO IIOCTaBYBame
aKTHUBHOCTH, BO KOM YYHUTEJIOT M YYEHHKOT MOXKeE
3a€HO Ja I'M IPOLEHAaT aKTUBHOCTUTE Ha yyeme-
TO, BO KOM YYEHHKOT MOXKE JIa TOCTUTHE CMHUCIIEHO
yUE€be, a YUUTEJIOT CMUCIIEHO NPEIaBaAbE.

3. 3naerwemo e Mok

VYdeHnunuTe He Mopa Aa cobupaar MHOTY HH(DOp-
Maruu. Tue BpemMero ro MUHYyBaaT Oapajku oopac-
M. YUeHHIUTEe ce 0XpabpyBaar a ce KOHICHTPH-
paaT Kako Ja yd9aT HaclpeMma CTCKHyBamke Ha
€THOCTaBHHUTE CTPaTeTHH 3a JOOWBAmbE MOBHCOKH
OLICHHU.

VYueHnImTe pa3BUBaaT UYyBCTBO HA CaMOI0OBepOa.
4. 3narwemo e unmepnpemayuja

Cure cro3HaHWja TH KOHTPOJIMpPA, HMOMAJKY WIH
moBeke, cocToj0ara Ha cBeCcTa Ha HaOJbYAyBauoT.
KoHmentyanHuTe MOIENH IITO TH KOPUCTH JIULETO
ce Oasupaar Ha mpeAyOemyBamara U Ha yOeryBa-
BaTa Ha JIMIETO. 3HACHETO € )KMBO BO CMHCTA 1A
ce yoryiacyBa CO HCKyCTBOTO HA JIHIIETO LITO 3Hae.

A constructivism puts emphases on:

e Role of the pupils’ experience

e Personal nature of concept acquisition

e Concept construction

e New ways for assessing achievement

e Interaction between two or more persons

e Relation between what a pupil knows, what a
pupil does and why a pupil does what he/she is
doing.

Four distinguishing features of constructivism are:
1. Knowledge is a constructive activity

Pupil: Human knowledge is actively built up by
the pupil.

Teacher: Teacher creates the setting where pupils
are enabled to examine their knowledge and past
experiences and finally restructure their knowledge
at a higher level.

2. Knowledge is a co-operative activity

Pupil: Pupils learn when they work as members of
a group, acting and interacting with others, sharing
their insights and co-constructing viable explana-
tions of their common knowledge.

Teacher: Teacher participates in setting up activi-
ties in which the teacher and pupil can together
evaluate learning activities, the pupil can experi-
ence meaningful learning, and the teacher, mean-
ingful teaching.

3. Knowledge is empowerment

Pupil: Pupils are not required to amass heaps of
information; the pupils spend time searching for
patterns.

Pupils are encouraged to focus on learning how-to-
learn as opposed to acquiring easy strategies for
getting better grades or higher marks.

Pupils develop a sense of self-esteem and self-reli-
ance.

4. Knowledge is interpretation

All observation is controlled, more or less, by the
observer’s mind-set.

Conceptual models used by a person are based on
a person’s misconceptions or preconceptions.
Knowledge is viable in the sense that it fits within
the experience of the person who knows.
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IIpenHocTUTE Ha KOHCTPYKTHUBHUTE OOpacuu 3a
npenaBame Ha MaTemaTnkara ce:

e Bo cure KOHCTPYKTHBHH 0Opaciyl y4eHHLUTE
Yy4eCTBYBaaT BO PELIABAKETO HA NPOOIIEMOT;

e PemaBamero Ha mpoONIEeMOT WM IOMara Ha
YUCHUIIUTE BO pa3sBHUBAKC Ha BCIITHMHATA 3a aHa-
NU3KPAE U 3aKIyYyBarbe;

e PemaBameTo Ha MpoOJIEMOT UM JlaBa Ha yde-
HUIIUTE HOBU Y MHTEPECHHU 3aaud IITO I'M IPUHY-
JyBaaT Jia TH MIPOIIEHyBaaT M MOAU(UKYBaaT CBOU-
TE MpOLECH Ha pa3MHUCIyBama, 3a Ja UM Ouaar
JOCTAITHU HOBH MH(OPMALIH;

e PemaBameTo Ha TPoOIEMOT TH TOTTHKHYBa
YYEHHUIIUTE 13 U3BELyBaaT CBOM METOAHM 3a pellla-
Bam€ Ha MPOOJIEMOT;

e PemaBame Ha npobIEMOT TO MOA0OpyBa pas-
6I/IpaH)CTO, mTo € mocjeauna o Y4YECTBYBAHETO
Ha YYEHHKOT BO HCTpaxyBamero. OBa oau BO
CIPOTHBEH MpaBell M pa3OHpamkeTo IoMara BO
pelaBameTo Ha MPoOIeMOT;

PemaBamero Ha mMpoOIeMOT oApexyBa OpraHu3a-
LHja Ha YYWIHHIUTE ¥ aKTHBHOCTHTE BO HHB. Ha
MpUMep: YYCHHIUTE Ce CMECTyBaaT BO Malld Tpy-
1, YICHOBUTE Ha CeKoja Trpyrma MeryceOHO KOoMy-
HUIMPAaT, MAHUIYJIHPaaT co 00jeKTHTE U JTUCKY-
TUPAaT Co MPEAHOCTUTE U MaaHUTE Ha CTPATETHUTE
Ha PEIIaBamETO. YUYCHUIIUTE CE BIIYLITAAT BO pas-
MEHAa Ha MHCIUTE M AKTHBHOCTUTE, 3aCIHUYKU
KOHCTPYHpaaT KOPEKTHH O0jacHyBama OJ OIIIITO
3HacHE Ha Ipymara.

CutyaluuTe Ha peLIaBalkeTO HA MPOOJIEMOT MOXKe
Jla ce KOPUCTAT 3a BOBEYBam€ JIEKIUH ILITO BOAAT
JO pa3BOj Ha MaTeMaTW4KUTe KOHIENTH U Ha
BEIITHHATA. AKTHBHOCTHTE Ha pEIIABAKETO Ha
mpobaeMoT Moxe Aa 3eMar (opMa Ha pellaBame
Ha 1npoOneM oOX IKHUBOTOT MM ¢opMa Ha
HUCTpaXyBama WM, MaK, IPe3eMame €JHOCTaBHU
IIPOEKTH OJ] yUEHHLUTE. YUYEHUIUTE ce OXpadpy-
BaaT HE caMo Jla U3BECTAT 3a PEIICHUETO, TYKY U 32
MPOLIECUTE U CTPATETHHTE IITO T'M MPUMEHWIE 3a
Ja 10jaat 10 Hero.

Advantages of constructive modes of teaching

mathematics are:

e In all instructional modes the pupils are in-

volved in problem solving.

e Problem solving assist pupils in developing

analytical and reasoning skills.

e Problem solving provides pupils with new and
challenging tasks that force them to evaluate and
modify their own thinking processes as new in-

formation becomes available.

e Problem solving encourages pupils to devise

their own method of working problems.

e Problem solving enhances understanding,
which is a consequence of pupils’ engaging in in-
vestigations and explorations. In turn, understand-
ing aids problem solving.

Problem solving determines the organizations of
the classroom and the activities within it. For ex-
ample, pupils are placed in small groups, members
of each group act and interact with each other, ma-
nipulate objects and discuss the pros and cons of
solution strategies. Pupils engage in sharing their
insights and activities, co-operatively constructing
viable explanations of the common knowledge of
the group.

Problem solving situations can be used to intro-

duce lessons leading to the development of

mathematical concepts and skills.

Problem solving activity can take the form of
solving real-life problems, undertaking simple
projects and investigations by pupils. Pupils are
expected and encouraged not merely to report so-
lutions but also the processes and strategies em-

ployed in arriving at the solution.
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ITOITIEAN - MUCJIEB A - IUJTEMH

AKIIEHTOT Ha pellaBambeTo Ha MPOoOJEeMOT Kako

[ITO T'O OMUIIABME Morope 6apa oj yYSHHIUTE BO

MaTeMaTHyKaTa YYWJIHHLA I[OBeKe naa paboraT

3aegHnuku. Kora Ha ydeHunurte OM UM ce OBO3-

MOXHJIO J1a paboTaT BO Malld TPYIIH CO pa3iddHa

BO3PAaCT, TOJIEMHHA U COCTaB, TUE OM MOJXKeJIe J1a:

e lneHtuduxkyBaaT M IUCKYTUpaaT Ha pasHoO-
BUJIHA HAaYMHU HA TMOCTaBKaTa M PEUIaBAKETO
Ha MpoOJIEeMOT;

e Jla ja mpemo3HaaT Bo MaremaTukaTa aKTHB-
HOCcTa mTO Tpeba Ja ja aHanmu3upaar, Aa ja
OLIEHYBaaT U Jia pa3roBapaaT BO BpCKa cO Hea

e Jla charar nexa MaremaTHKaTa HE € CKJION Ha
npaBuIIa IWTO Tpebda Ja TU 3amaMTar.

3axkayqox

Jenara cTeKHyBaaT MaTeMaTHYKO 3HAHE TaKa IITO
ro KOHCTPyHpaaT BO CBOjara IjaBa. Twe He BIHU-
BaaT MaTEeMaTHUYKO 3HAhE JTUPEKTHO O] OKOJMHATA
- O] IPEIABAKHETO HA YUUTEINTE, O KOPHCTEHETO
Ha oapeneHuTe marepujanu. Kopucrejku ru mper-
XOIHHUTE 3HAeHa, Jelara KOHCTPyUpaaT OJHOCU
Mery 00jeKTUTe U UCTHTE TU NPOBEpyBaaT. 3HAYH,
IJIaBHA OCOOMHA Ha MaTEMaTHYKOTO y4eme € (o-
KyCHpaHa Bp3 pa3MHCIyBambeTO Ha Jenara, a He
Bp3 NHIIYBAaKkETO HAa TOYHU oAroopu. OBa € of
KIy4YHO 3HaYeHC 3a IpeAaBambe Maremarnka BO
YUYWIMIITATA 33 Jela CO OLITETeH CIyX, LITO Ce
CBEIyBa IJIABHO, HA NMHUINYBamhe TOYHH OATOBOPH.
3aroa e BayKHO 3a YUCHUIIUTE Ja ja ucKycat Mare-
MaTHKaTa HU3 Pa3sHOBUIHHU 0Opacuy Ha perpeseH-
Taluja, COLUjaIHUA MOCTABKH M HAYWH HA KOMYHHU-
Kanuja U pe3oHupame. McroBpemeHo, 3a ma ne-
(eKToNI03nTE KOPEKTHO IpeaaBaar MareMaTHKa BO
OJICJICHCKATa HAacTaBa BO YYWIIMINTATA 32 Jela CO
OLITETEH CIyX, HEONMXOJIHO € Ja ro CleAaT pa3Bo-
joT Ha MeTonuKaTa Ha MaTeMaTukara BO OCHOBHH-
T€ YYWINIITA, OMIEjKH €IUHCTBEHO TakKa JOOMEHO
U TIOCTOjaHO JOMOJHYBAHO 3HACHE, OBO3MOXKYBa
BO YYWJIMIITATa 3a Jiela CO OUITETeH CIIyX Ja T'!
OCTBapaT OHHE 33Ja4H LITO M MOCTaByBaMe Ha Taa
HacTaBa.

Emphasis on problem solving as described above,
demands that more co-operative work should be
done in the mathematics classroom. By enabling
pupils to work in small groups of varying age, size

and composition, pupils are able to:

e Identify and discuss various ways of conceptu-

alizing and solving problems;

e Recognize mathematics as an activity to be

analyzed, evaluated and talked about;

e Appreciate mathematics is not a set of rules to

be memorized.

Conclusion

Children acquire mathematical knowledge by con-
structing the knowledge within their minds. They
do not internalize mathematical knowledge di-
rectly from the environment (from being taught by
the teacher, from using certain materials). Using
their past knowledge, children construct relations
between objects, and test these relations. There-
fore, the main feature of learning mathematics is
the focus on children’s thinking and not on chil-
dren writing correct answers.

This is of key importance for teaching mathemat-
ics in schools for children with damaged hearing
which is currently mostly based on writing correct
answers. Because of this it is important for chil-
dren to experience mathematics through various
modes of representation, social settings and ways
of communicating and reasoning. In the same time,
for defectologists to correctly teach mathematics in
class tuition of schools for children with damaged
hearing, it is necessary for them to monitor the
development of mathematics teaching in elemen-
tary schools, because only knowledge acquired and
developed in this way will enable the teaching of
mathematics in schools for children with damaged
hearing to fulfill the tasks set in front of it.
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