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Pezume

Lenra Ha wcTpaxyBameTo Oellle Ja ce cropenu
YCBOjYBaETO Ha MAaTEMAaTHYKHOT ja3uK Kaj
VUCHHUIIUTE OJf TOHHCKUTE OJJeNicHHja Ha
CTCIUjATHUTEe OCHOBHHU YUIIIHINTA 32 JieraTa co
OIITETEH CIIyX W YYCHUIIHTE OJ PEIOBHHTE
OCHOBHM yumnuiita. Vcnutanu Oea BKYITHO
239 ydYeHWIIM OX PEIOBHHUTE W CIICIIHjaJTHATE
yYWIMIITA Ha Teputopwjata Ha PemyOnmka
CpbOuja. HacraBata 1o MaremMaTHKa BO
YUWJIMIITATA 3 TJIYBU M HATTTYBH YYCHUIM HMa
MMOMHAKOB KapakTep, U COJPKHU EJICMEHTH O]
HacTaBaTa 0O MajunH jasuk. JloOueHute
pe3yiITaTH MOKaXYyBaaT JieKa MOCTOW 3HAYAjHO
OTCTaIyBame BOo Hekon oOyacti. Ce HaMeTHYBa
3aKIy4OKOT JeKa HHBOTO HAa YCBOjyBame Ha
FOBOPHHOT ja3uK € BO Kopenanwja co
YCBOjyBambETO HAa MATEMATHYKHOT ja3WK IITO
3HaYM JieKa JieraTta co OMITETeH CIIyX, He CaMmo
mTO MOpaaT Ja T'Mm pa3depaT MaTeMaTHYKHTE
OJTHOCH U peNaliu, TYKy MOpa W Ja TW HaydaT
MaTeMaTHYKUTe TEPMHHU Ha €JIeH MOTIOIHO
[MOMHAKOB HAa4YMH BO OJHOC Ha Jenara KOou
CITyIaar.

Knyunu 360poeu: mamemamura, yceojysarve,
oeme co owmemen Ciyx
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Abstract

The goal of the research was to compare the
level of mathematic language acquisition
between students of lower grades in special
elementary schools for children who are
hearing impaired and students of a mainstream
elementary school. A total of 239 children
attending mainstream and special schools in the
territory of Serbia were included in the
research. Instruction of mathematics in schools
for students who are hearing impaired has a
different character as it contains elements of
native language instruction. Obtained results
show a significant difference in some fields. A
conclusion stating that the level of language
acquisition is in direct correlation with the level
of acquisition of mathematics language imposes
itself. What that means is that hearing impaired
children have not only to comprehend
mathematics relations, but also to learn
mathematic terms in a completely different way
as compared to children who are hearing.
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FROM PRACTICE TO PRACTICE

Boegeo

sMamemamukama, coooéemno  2ieoamnda,
COOpiHcU He camo GUCHMUHA, MYKY U 0ZPDOMHA
ybasuna*

- Pacen

MareMaTrkara ¢ Ha4uH 3a pa30oupame Mery Jy-
rero (1). Taa e popma Ha ja3WK, HHTEPHALIUOHA-
JICH ja3uK, BO KOj KOMYHHUIIMPAKETO CE OJIBHBA
0 TMaT Ha cMMOO0JIA. 32 MHOTY YUCHHITH COBJIa-
IYBamEeTO Ha ja3WKOT BO KOHTEKCT Ha CIICIH-
(UYHUTE TpeAMETH € TEeXKOK MpoIec. Y YeHeTo
Ha MAaTeMAaTHYKUOT ja3UK HE € BO3MOXHO aKO
HE ce Hay4aT HeroBUTe 300pOBHU - MaTEeMaTHUKH
TepMuHH. EqHOCTaBHUTE, TIO3HATH 300pOBU Kaj
YUCHHUIIUTE J0OMBAaT, MOBEKE WU TMOMAJKY
HEOYCKYBaHH 3HAYCHA.

MHOTry YYEeHUIM TEIIKO T'o CilelaT W3JarameTo
HAa MaTeMaTHYKUTE COApKWHH. [IprunnHarta 3a
TOA € HEJOBOJIHO TIO3HABAMkE HA MATEMATUYKH
MOWMH, CUMOOJIHY, MpaBUia, OMEepalud U ajiro-
puT™MU. 3a KaJl, MOroJeMHOT Opoj Ha YUESHHUIIU U
HACTAaBHWIIM HE CE CBECHM 3a BAXKHOCTA HA yC-
BOJYBambETO HA MAaTEMATUYKUTE TEPMHUHHU, HHUB-
HaTa CEeKOjIHEeBHA ymoTpeda, Kako W Kopenalu-
jaTa co MajuMHHOT ja3WK, KaJie ITO MOXKeMe J1a
ja OapamMe mpWYMHATA 30IITO MaTeMaTHKaTa
CKOpO cekoram Ouiia eHa OJ MOTHOJHO HEO-
NpaBJaHUTE MPEYKH 33 yCIeX Ha YUCHHUKOT.
Maju9uHHOT U MaTEMaTHIKUOT ja3uK Ha JETETO
UMaaT BakHa yJiora BO IPOIECOT Ha KOHIETI-
TyajM3alyja Ha MaTeMaTHYKUTE UICU U BO TEK
Ha MPUMCEHATa HAa MaTeMaTW4YKuTe 3Hacwa. Co
1ell, YCIENIHO Jia ce pa3bepar U Ja ce pemaBaar
MaTeMaTH4YKUTE 3a7ayd, MoceOHO BepOanHuTe,
noTpebHo € Jia ce pa3depe MaTeMaTHYKHOT Ped-
HUK U MaTeMaTHYKaTa rpamMaThka U Jia ce Oume
BO COCTOjOa Jia ce mpeBene CUMOOIMKATa U H3-
pasurte o]l MaTeMaTUYKHOT HA CBOjOT MajuyHH ja-
3uK u o0patHo (2). [TocTojar TpU KOMITOHEHTH
Ha CEKOj MaTeMaTHYK{ KOHILIENT, a TOa Ce: IUHS-
sucmuyka (MaTeMaTHYKd PEYHHK, CHHTAaKCa U
NpaBWiia Ha MPEBEIYBakbe HA MATEMATHYKHOT
ja3MK BO MajuWH ja3WK W OOpPaTHO), KOHYyen-
myanna (MareMaTHYKa HJieja 1 MCHTAIHA BU3U-
ja Ha MOMMOT) U npoyedypaina (MOCTankara Ha
NpecMeTyBame Koja ce MPUMEHYBa BO OJIHOC Ha
KOHIIENTOT). Bo mouerHaTa ¢asza Ha yuyewme Ha
MaTeMaTHYKUTE KOHIENTH, aKIEeHTOT Tpeba aa
OuJe Ha KOHIENTYaTHUOT Pa3BOj M PEUYHUKOT

Introduction

“Mathematics, rightly viewed, possesses not
only truth, but supreme beauty.”

- Russell

Mathematics is a way of communication
between people (1). It is a form of language —
international language — in which symbols are
used for communication. Mastering a language
in the context of a specific subject is a tough
process for many pupils. It is not possible to
learn the language of mathematics without
learning its words — mathematic terms. Simple
words, known to pupils, in the mathematical
context get new, more or less unexpected
meanings.

Many pupils have trouble following lectures
with mathematical content. The reasoning is an
unfamiliarity =~ with  mathematical  terms,
symbols, rules, operations and algorithms.
Unfortunately, the majority of pupils and
teachers are not aware of the importance of
adopting mathematical terms and their everyday
use with its correlation to the native language.
Here we can also look for the reason
mathematics have always been one of the
completely unjustified obstacles in many
pupils’ success.

A child’s native language and mathematic
language play an important role in the process
of conceptualizing mathematical ideas and the
application of mathematic knowledge. In order
to  successfully understand and solve
mathematical problems, especially verbal ones,
it is necessary to understand mathematic
vocabulary and grammar and to be able to
translate symbols and expressions from
mathematic to native language and vice versa
(2). There are three components to every
mathematical concept: linguistic (mathematical
vocabulary, syntax, and rules of translation
from mathematic language to native and vice
versa), conceptual (mathematical idea and
mental imagining of the term) and procedural
(calculation procedure applied depending on the
concept). In the early stages of learning a
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(3). Cenak, BOOOWYAEHO €, BO MPOIECOT Ha yde-
BE Ha MaTeMaThkaTa BO YYHJIHMINTE, HajrojeM
el o BpeMeTo Ja ce [OCBEeTH Ha
MpoIeIypaaHaTa KOMIIOHEHTa, MHOTY MaJIKy Ha
paszOupame Ha TEPMHHOJIOTHjaTa, MPEBEIyBAHE
Ha MaTEeMaTHYKUOT ja3WK U CIMYHO, IITO YECTO
natu co3gaBa mpobOnemu. Bo pemaBamero Ha
TEeKCTyallTHaTa NpoOJeMCKa 3amadya KIydHa
yJora ¥Ma NpeBeyBameTO KOe ce OJIBUBA Ha
CIIEIHUOT HauuH: 1) hopmupame Ha BUCTUHCKU
,»KHBOTHH CHUTYyallUU'* BO MajYHMHHOT ja3uk; 2)
MpeBelyBambe Ha ja3WYKUTe W3pa3dw  Ha
MaTeMaTH4KH ja3HuK (BOOUYBAmbE U 3alUIIyBambe
Ha MaTeMaTHYKHUTE PaBEHKH); 3) MpeBedyBame
Ha MAaTeMaTHYKHTE PEe3yJNTaTH Ha MajunHUOT
ja3uK M CcO3JaBame Ha OATOBOp a/ICKBAaTeH Ha
3aJlaJicHaTa )KUBOTHA cUTyaruja (4).
[loBp3aHoCcTa Ha HAcTaBara IO MaTeMaTHKa CO
TOBOPOT € MCKIYYHTEIIHO Ba)KHA KapaKTEPUCTH-
Ka Kora cTaHyBa 300p 3a HacTaBara 10 MaTeMa-
THKa BO YYIJIHUINTaTa 3a TIyBU. T0j ogHOC Ha
MMOBP3aHOCTa HA ja3WKOT M MaTeMaTHKaTa ja
MpaBU OBaa HacTaBa CrieUU(pHYHA W [TOCTABYBa
Hu3a npoOiieMu Kou Tpeba Ja ce pemiaBaar BO
TEeK Ha HACTaBaTa, IMapalie]THO CO MPEaaBambETO
Ha TIpeaMeToT (5).

3aBHCHOCTA Ha yCBOjYBamkETO HA apPUTMETUUKH-
Te 3HaeHa O] HUBOTO Ha Pa3BHEHOCT Ha T'OBO-
pPOT MMa CBOja KBaJIUTaTHBHA U KBAHTHUTATHBHA
crpana. HeBO3MOKHO € J1a ce MOCTUTHE YCBOjY-
Bamke Ha TIOMMHUTE 3a MPEeCMEeTyBame 0e3 Bia-
Jeeme co ToBopoT. HacraBata mo maremarnka
Ha crenu(UiIeH HauYMH MOMara BO YYEHETO U
nrdepeHIpameTo Ha [efla Hu3a Ha [MOMMH, CO
TO ce 300TaTyBa PEYHUKOT Ha YUECHUKOT (6).
[IpobaeMoT Ha KOpPENATHBHUOT OJAHOC Ha Hac-
TaBaTa Mo MaTeMaTHKa W TOBOPOT CE IBUKAT BO
JIBE HACOKHU:

1. He ce mpuaonaBa HHUKakKBO 3HauYeHE, U
uMaMe T.H. ,,HEMH 4YacOBH IO KaJKyJauuu“ BO
TEKOT Ha KOW He ce yrmoTrpeOyBa TOBOp WIIH Ce
yroTpeOyBa MHOTY MaJIKY;

2. Ce mpeHarnacyBa jasMuKHOT MOMEHT, U
“MaMe TOBOPHH KaJKyJalud BO KOM JOMHHHPA
M3y4yBamke Ha ja3WKOT, CO JKenba ma ce o0djac-
HyBa cekoj 300p u 3amaua (7).

Hury enen o oBue HaYMHU HE € IPaBUJICH U HE
naBa 100pu pesyiaratu. Bo yuwmiirara 3a riry-
BH, TIOKPaj PEATH3UPABHETO HA OMIITUTE HENH U
3aJauil BO HAcTaBaTa MO MareMaTuka, Tpeba aa
ce BOAM CMETKa W 3a W3BEIyBameTO Ha CIie-

mathematical concept, the emphasis should be
on the conceptual development and language
(3). Yet, it is common for the process of
learning mathematics in schools to be largely
committed to procedural components and very
little to the understanding of terminology,
mathematic language translation, etc., which
often leads to problems. One of the main
components of solving textual problems is
translation: 1) formulation of a realistic “life
situation” in the native language; 2) translation
of language expressions into mathematic
language (noticing and writing down the
mathematical equation); 3) translating the
mathematical results back into the native
language and creating a response adequate to
the given life situation. (4).

The connection of mathematics instruction with
speech is especially important characteristic in
the instruction of mathematics in schools for
students who are hearing impaired. This link
between the language and mathematics makes
this course-specific and posses a series of
problems to be solved while lecturing the
subject (5).

The dependence of the acquisition of the
arithmetical knowledge from the level of speech
development, has a quantitative and qualitative
side. It is not possible to succeed in the
acquisition of calculus terms without having
mastered speech. Mathematics instruction in a
specific  manner  helps learning  and
differentiates a whole series of terms, enriching
the pupils’ vocabularies (6).

The problem of the correlation between
mathematics instruction and speech has two
points:

1. No significance was given to it — leading
to the so-called “silent calculus classes” in
which no speech was used or it was used very
little;

2. Language was overemphasized, leading
the calculus speech to be dominated by
language instruction, aiming to explain each
and every word in the problem (7).

Neither of these points was right and neither
gave good results. In the schools for the hearing
impaired, besides the realization of general
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HUQUYHHUTE 3a/1a4d, & TOA € CO37aBambe M pa-
3BHBamkE€ Ha TOBOPOT Kaj TIIyBHUTE JeHa NMPEKy
HACTaBaTa Mo MaTeMaTHKa, JPKEJKU Ce JI0 TIIaB-
HUOT NPUHIMII ,,yYCHETO Ha jasHKoT € BO ce&™
(®).

MeryToa, TTaBHOTO OPYXKje€ 3a COBIAAyBame Ha
MaTeMaTHKaTa € alCTPakTHO MHCICHE Koe Ke
ce pa3BHe IOYCIIENIHO, TOOP30 U MOA00pO Kaj
Jleria Kou To Biajaeat roBopot (9). 3omTo e Toa
taka? OrpaHUYeHUTE MOXHOCTH HA MHUMHYKO-
TFECTOBHUOT TOBOP CO KOW TIIyBHUTE Jiela joara-
aT BO YYWJIMIITE HE UM J03BONYBaaT CO ITOMOII
Ha WCTHOT Ja AojaaT a0 ¢dopMmupame Ha an-
CTPaKTHH TIOUMH, INTO € eIHA OJi OCHOBHHTE
00pa30oBHM 3aJ7]a4¥l HA HACTABaTa MO MaTeMaTH-
Ka BO YUWJIHMINTaTa 3a riyBH. [ myBuTE Nena, 3a-
paznu cCBOUTE OLITETYyBama HeMa J1a Ouaar usio-
JKCHU Ha MPHUPOJIHA CTHUMYasallija, OHOCHO He-
Ma J]a TH CJIyIIaatr 3BYIUTE OJl HUBHATA CPEIH-
Ha, IITO KE Ce OApa3d U Ha Pa3BOjOT HA HUBHH-
oT ToBop. POpMUPAKETO HA TOBOPOT, MOCEOHO
Ha OpPaJHUOT, Kaj TIYBHUTE Jiella Te4Ye MHOTY
0aBHO. HeBemtoTo KOpHCTEHE HA HEAJeKBATHU
300pOBHU BO HAacTaBaTa IO MaTeMaTHKa MOXE Aa
ro TIONPeYH W 3a0aBH MPOIECOT HA y4ewme, T0-
BOpeme U TpecMmeTyBame. OBa mocebHO ce of-
HecyBa 3a MOCTapuTe OJ/IeIeHHja KOTa IOUMHTE
3a CUTYyallMUTe, a CO CaMOTO TOa W 3aJJa4uTe 32
MPECMETYBakE Ce MOBEKE Ce KOMIUIMIIUPAAT U
KOTa TIyBUTE YUeHUIM Tpeba Ja ro ycBojaT Ma-
TEMAaTHYKHO PEYHHMK HA YACOBUTE 3a KallKyJa-
nun. [loeMHEYHN onepanuyd UMaaT U CHHOHH-
MHH HW3pa3d HITO YIITE IMOBEKE IO OTE)KHYBa
COBJIayBal-€TO KAaKO Ha Mp. +, MOBEKe, 107aj,
norope... MHOTY € BaKHO Kora mpoOJieMoT Hc-
KakaH co 300pOBH HEMOXE Jla C€ peIld aKo
VYCHUIIUTE HE TO pa3dupaar cekoj 300p BO
Hero. Camo 1o mat Ha 300pOBH € MOXHO jacHO
NpETCTaByBake¢ Ha COJPXKMHATA HA 33/1a4HTe
(10).

Cucremarckara paboTa Ha CO37aBambe HA MaTe-
MATHYKHOT PEYHHK U CHenu(UYHUTE H3Pa3u
BP3aHU 32 YUYCHECTO Ha MPECMETYBAKmETO MOpa
Jla ce U3BeAyBaar, 3all0YHYBajKH Of paramero,
BO TEKOT Ha IEIOTO 00pa3oBaHue, Ouaejku 0e3
BIIaJicelbe Ha oJpelieH (GOHI Ha MaTeMaTHYKH
TEPMUHH yYCHHUIUTE HE MOXaT Aa T'M ycBoOjar
roJeMHOT Opoj Ha MaTeMAaTHYKHd MOWMHU U Ja
CTEKHAT OJlpe/icHO 3Haewme. Cemak, He Tpeba aa
ce M3ryOu 4yBCTBOTO 32 MEpKa, M 4acoT IO Ma-
TEeMaTHKa Jia ce MPEeTBOPH BO Yac 10 MajuuH ja-

goals and tasks of the mathematics instruction,
the realization of specific tasks to create and
develop speech in children who are hearing
impaired using mathematics instruction should
be noted, abiding by the main principle that
“learning of the language is in everything” (8).
However, the main tool in mastering
mathematics is abstract thought, which
develops quicker, more successfully, and better
in children who have mastered speech (9). Why
is this so? The limited possibilities of the
mimic-gesture language with which children
who are hearing impaired enter the school does
not allow for the development of abstract terms,
which is one of the main educational
components in the instruction of mathematics in
schools for students with hearing impairments.
Children who are hearing impaired, due to their
disability, are not exposed to natural
stimulation. That is, they do not hear
surrounding sounds which are reflective on
speech development. The formulation of
speech, especially oral speech, is very slow in
children who are hearing impaired. Unskilled
use of inadequate words in mathematics
instruction may hamper the process of learning
speech and calculus. This is especially true in
senior classes when terms of actions, and in
turn calculus problems, get more and more
complicated. Moreover, this is true when pupils
with hearing impairments are supposed to
obtain mathematical vocabulary in calculus
classes. Some operations have synonyms which
makes them even harder for deaf to master. For
example, addition: +, more, add, up... It is very
important that a problem stated in words cannot
be solved if the pupils do not understand every
word of it. It is only possible to clearly state the
problem content using words (10).

Systematic work on the development of
mathematic vocabulary and specific expressions
linked to calculus must be performed
throughout education, from the beginning,
because without possession of certain
fundamental mathematics terms, pupils cannot
acquire many mathematical terms and therefore
cannot obtain certain knowledge. Yet, a sense
of measure should be maintained, so as not to
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3uK (11).

l'oBopHHOT MaTepujan Koj ce ymoTpeOyBa BO

HAcTaBara 10 MaTeMaTHKa MOXe Jia TO MOCIH-

Me BO TPH TPYyIIH:

1. MareMaTuuku NMPEeCMETKU — KapaKTepuc-
THUYEH 32 OIepalyu 3a MPECMETYBambE U
OJIpe/ICHU HACTaBHYM CAWHUIM, 0e3 uuja
aKkTHBHa yroTpeba He OW OMIIO MOXKHO
JIOTHYHOTO pa3Oupame Ha 33JaduTe 3a
MIPECMETYBAbE.

2. TepmunHH M uU3pa3u - HE ce MOjaByBaar ca-
MO BO MareMaTHKaTa TyKy W BO JAPYTH
MPEIMETH.

3. T'oBopeH MaTepHjai - HEOMXOJEH 3a Opra-
HU3allFja Ha 9acoT 110 MaTeMaTHKa.

ConpxrHaTa Ha TOBOPHHUOT MaTepHjall 3a CEKO-

ja OJl TpUTE TPYIU € YCIOBEHA OJ1 OJICIICHUETO.

Tpeba na ce nma mpenBu; 1eka MaTeMaTUIKUOT

PEYHUK Ha YYEHHKOT KaKO CPEJCTBO 3a Pa3Boj

Ha HETOBOTO MAaTEMAaTHUYKO MUCIICHE, Ke ce pa3-

BHBa CaMO aKO Ha HETO pabOTUME CHCTEMATCKH.

Memooonocuja

Ilenma Ha HalIeTO UCTpaxKyBame Oemie na ce
HaNpaBU CIOpenda Ha yCBOjJYBAKETO HA MatTe-
MATHYKHOT ja3UK Kaj YYCHUIIUTE OJ TTOHHCKHUTE
OJJIeTICHHja OJ CICIHjaIHATe OCHOBHU yYH-
JIWINTA 32 JIe[a CO OIITETEH CIyX W YUCHUIIHTE
O]l PEZIOBHUTE OCHOBHHU yuwnumTa. [locTaBeHu
ce W TIOCeOHU IIeJH CO Tell Jia ce YTBPJAAT pas-
JIUKUTE CIIOPE] HUBOTO HAa YCBOCHOCT HA MaTe-
MaTHUYKUOT PEYHHUK Mely YYCHUIIUTE BO OIHOC
Ha OIITETYBAKETO HA CIYXOT W BO OJHOC Ha
BO3pacTa.

Hucmpymenmu u mexHuxu Ha uCmpanicysarbe

3a cobupame Ha IMOJATOINTE 33 YCBOjyBamke Ha
MaTEMaTHYKUOT PEYHHK yIOTPeOCHH ce JIBa TeC-
Ta, CICUHUjaTHO KOHCTPYUPAHU TECTOBH 3a UCTP-
XYyBambEeTO, HAMEHETH 32 WCIUTYBAaWkE Ha Ma-
TEMATHYKHOT PEYHUK KOM Oea BO CKJIQJ CO 3a-
naunte GOPMyJIMPaHU BO HACTABHUTE TUIAHOBHU U
NporpaMH 3a HWCIUTYBaHUTE ojjencHuja. [lp-
BHOT TECT ¢ HAMCHET 3a Jierarta oj MpBO OJie-
JICHUC O[] p€AOBHUTEC OCHOBHHU YUHWJIMIITA U AC-
1ara oJi MpBO ¥ BTOPO OJJICIICHUE BO YUMIIHII-
TaTta 3a TJyBU U HArJIyBH. BTOpHOT TecT ¢ Ha-
MEHET 3a JieraTa o]l BTOpO OJJeIeHUE Ol PEAOB-
HUTE OCHOBHM YYWJIMINTA ¥ JIelaTa Of TPETO H

turn the mathematics class into a language class

(11).

Speech  material used in  mathematics

instruction can be divided into three groups:

1.  Mathematical calculation — distinctive to
calculation and some curriculum units;
without this it is not possible to
understand calculation problems.

2.  Terms and expressions — do not appear
only in mathematics but also in other
subjects.

3. Speech material — necessary in the
organization of mathematics classes.

The content of the speech material is also
conditioned by the individual class. We should
bear in mind that a pupil’s mathematical
vocabulary will only develop if it is
systematically worked on, as a means of
development of pupil’s thought.

Methodology

The goal of the research was to compare the
level in which mathematics knowledge was
acquired in lower classes of special elementary
schools for students who are hearing impaired
compared to the level acquired in mainstream
elementary schools. Special goals were set to
determine the differences in accordance with
the level in which mathematical vocabulary is
acquired between pupils regarding hearing
impairment and age.

Research instruments and techniques

In order to gather data of the level mathematics
language was acquired, two tests specifically
developed for this research to test mathematics
vocabulary were used, in accordance with the
tasks stated in the curriculums and programs for
the tested classes. The first test is intended for
students in the 1% grade of a mainstream
elementary school and students of the 1 and 2™
grade in a school for hearing impaired. The
second test is intended for students in the 2™
grade of a mainstream elementary school and
students in the 3™ and 4™ grade in the school for
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YeTBPTO OJICTICHHE BO YUYHMJIMIITETO 32 TIyBH H
HarayBu. TecTroBUTe conpikea TOYKH KOU Ce
OJIHECYBAaT Ha HCIIMTYBAHETO HA IIO3HABAETO
Ha MaTeMaTHYKUTE TEPMUHU M CUMOOJIH, KaKko M
MaTeMaTUYKUTE COAPKMHH  COOJIBETHH 32
BO3pacTa. TecTUpPAameTO € M3BPIICHO Ha OBO)
HAYMH 3apaj i aHAIOTHATE HACTaBHU COJPKUHHU.

Ipumepox

IIpuMepoKOT Ha UCTpaXKyBame BKIy4dyBa BKY-
nHo 239 yueHuny, oa kou 188 yuenunu oxa 1-Bo
U 2-po ofjieNeHre O] peAOBHUTE YUHIIUINTA BO
benrpan (1-Bo omnenenne — 101 yuenuk, 2-po
omnencHue — 87 ydeHuIM) u 51 yueHuk ox 1-Bo
1o 4-TO OJIeNIeHUe OJf OCHOBHUTE YUIIIUIITA 32
nera co omreTeH ciayx Bo Cpobuja (1-Bo
oanenenue — 14 yyeHuny; 2-po ojjesieHUE —
12; 3-to ognenenue — 10; 4-to ogaenenue — 15
yueHu1). VcTpaxyBameTo € CIpOBEIeHO BO
TexoT Ha anpwi 2009 roauna.

Pesynmamu

YcnexoT Ha YYEHHLIUTE € U3pa3eH CO MPOLEHTH
U JajeH e TabenapeH Npuka3 Ha cropendeHara
aHajgM3a Ha YCBOGHOCTa Ha MAaTEMaTHUYKUOT
pedHUK BO 1-BO U 2-po OJIeTICHHE O] yIWIIHII-
TETO 3a IJTyBU W HATIYBH O 1-BO OjieJIeHHe OJ1
PENOBHUTE OCHOBHH YUYWJIHINTA (TIPB JENT) U pe-
3yJITATUTE OJ1 3-TO U 4-TO OJJICJICHUE O] YUUIIH-
IITaTa 3a TIIyBH W HarlyBH CO Pe3yJTaTHTE O]
2-po OHJeNCHHUE O]l PEAOBHUTE OCHOBHHU YYH-
mumTa (BTOp Aen). BakBHOT mpucTam BO Mpu-
Ka)XyBameTO Ha pe3yiTarure e u3dpaH 3apaau
aHaJIOTHjaTa HA HACTABHUTE COAPKHHHU BO OBHE
onnenenuja. Cropeln HAcTaBHUTE IUIAHOBH W
MpOrpamMu, MaTEMaTHIKUTE TEPMIHH TTPEIBUIC-
HU 32 1-BO oJifieTieHre O pEAOBHUTE YUIIIUIITA
CE COOJBETHHM CO MATEMATHYKUTE TEPMUHH
MpeABUJICHH 3a 1-BO W 2-po OJ/JIeJIieHHE BO
YUMJIMINTaTa 3a TIIyBM W HarmyBu. McToTo ce
OJIHECYBa U 32 2-pO OAJENIEHUE O] PEIOBHUTE U
3-10 1 4-TO ojIeNICHUE O YUMJIMINTATa 32 JAeIa
CO OILTETEH CIyX.

hearing impaired. The tests included items
related to testing familiarity with mathematical
terms and symbols, as well as mathematical
content appropriate for the age in question. The
testing was done in this way because of the
analogous curriculums.

Sample

The research sample included a total of 239
pupils.

One hundred eighty-eight pupils of the 1** and
2" grade of mainstream elementary schools in
Belgrade (1% grade — 101 pupils, 2™ grade — 87
pupils) and 51 pupils grades 1 through 4" from
elementary schools for students who are hearing
impaired in Serbia (1* grade — 14 pupils, 2™
grade — 12, 3™ grade — 10, 4" grade — 15
pupils). The research was performed in April
2009.

Results

A pupil’s success is shown using percentage
points; tabular representation of comparative
analysis of the acquisition of mathematics
vocabulary in the 1% and 2™ grades of school
for students who are hearing impaired
compared to the 1% grade of mainstream
elementary school (first part), and results from
the 3" and 4" grade of school for students who
are hearing impaired compared to the results
from the 2™ grade of mainstream elementary
school (second part). This approach to the
representation of results was chosen because of
the analogy between curriculums in these
grades. Namely, according to the curriculums,
mathematical terms envisaged for the 1% grade
of the mainstream elementary school coincide
with the mathematical terms envisaged for the
1 and 2™ grades of the school for students who
are hearing impaired. The same is true for the
2" grade of the mainstream school and 3™ and
4™ grade of the school for students who are
hearing impaired.
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IIpB nen

Tabena 1. [Ipuxas na oobuenume pesyrmamu 00
UCRUMYBALEMO HA MAMEMATMUYKUOM PEUHUK

First Part

Table 1. Acquired research results on the
mathematics vocabulary testing

OBJIACTH / DOMAIN OJAEJIEHUE / GRADE
1 - BO oa1e/1eHHME BO 2 - po oaiesIeHHe 1 - BO oneieHne
YUHJIMUITE 32 /lelia O | BO yYHJIMIITE 32 O/ pe10BHO
omrreTen cayx / 1% Jela co OIITeTeH yumaumTe / 1%
grade school for the cayx /2" grade grade mainstream
hearing impaired school for the school

hearing impaired

HNPOCTOPHU OJHOCH / SPACE

RELATIONS

Hanpen-na3aa / In front — behind 100% 100% 91%

JleBo-necHo / Left — right 64,28% 66,67% 63%

Buatpe-naasop / Inside — outside 64,28% 100% 72%

JIMHUJA / LINE 50% 66,67% 55%

COBHUPOK / SET

Cobupok / Set 0% 0% 66%

EsieMeHT Ha codupokort / Set element 0% 0% 17%

HVYJIA / ZERO 50% 83,33% 99%

NPETXOJHUK U CJEJBEHUK HA

BPOJ / NUMBER PRECURSOR

AND SUCCESSOR

Iperxoanuk / PRECURSOR 21,43% 0% 94%

Caenoennk / SUCCESSOR 0% 41,67% 94%

PEJJTHU BPOEBHU / ORDINAL 50% 83,33% 72%

NUMBERS

OCHOBHU MATEMATHUYKHA

OIIEPAIINU / BASIC

MATHEMATICAL

OPERATIONS

36up / Sum 0% 0% 55%

Pa3znuka / Difference 0% 0% 55%

OCHOBHU MATEMATUYKHA

3HAIIA / BASIC MATHEMATICAL

SIGNS

3nak nayc (+) / Sign plus (+) 35,71% 100% 99%

3Hak muHyc (-) / Sign minus (-) 35,71% 100% 99%

3Hak norosiemo/nomaio / Sign 0% 25% 54%

greater/less

3Hak eqHakBo / Sign equal 21,43% 83,33% 98%

TEKCTYAJIHA 3AJTAYH / TEXT

PROBLEMS

TexcTyaJlHU 3a1a4H €O codupame / 0% 25% 92%

Textual problems with adding

TexcTyaHu 3aJa4H €0 oa3eMabe / 0% 25% 91%

Textual problems with deduction

Bo morsien Ha ycBOGHOCTAa Ha MAaTeMaTHYKHTE
TEPMHUHH TIOTBPJICHO € JieKa MOCTOjaT Pas3iIuKH
Mely YYEHHUIIMTE OJf PEJAOBHHUTE YUWIHIITA U
YUUIIHIITATA 3a Jea co OmTeTeH ciayX. Hajma-

Regarding the acquisition of mathematical
terms, this research confirms the existence of
differences between pupils in mainstream
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JU pas3auKA ce 3a0enekaHn BO oOjacTa Ha
JUHUWATE, KaJue YYCHHIUTE BO MPHOIIKHO
€IHaKOB TPOIIEHT (OKOJIy MOJIOBHHA) MTO3HABAAT
OJIpEIICHU JINHUU. YUEHUIIUTE CO OLITETEH CIIyX
ol 2-po oanencHWe HajaoOpo T'M MO3HaBaatr
penaute 6poeBH.

Bo wucruryBanarta obmact [Ipeamern Bo mpoc-
TOPOT HE Ce HajIeHU TOJEeMH DPa3IuK{, YIEeHH-
UTE CO OINTeTeH CcIyX Oea momo0pH BO
MO3HABAKETO Ha Hekow TepMuHU. OBIe He
cTaHyBa 300p HCKIyYMBO 3a MaTeMaTHYKU
TEPMUHH, TYKy 3a TEPMHUHH KOH C€ YIIO-
TpebyBaaT BO CEKOjITHEBHHOT TOBOP, IIITO 3HAYH
JeKa Jlerara co HHUB C€ CPETHyBaaT MHOTY
MOpaHo TIpex TPTHYBameTo Ha yuywimumTe. Bo
YUMJIUINTATa 32 TIYBH U HArilyBH c€ OOpHYBa
MHOTY BHMMAaHUE Ha OJHOCHTE BO IPOCTOPOT,
OMIejKH MPETXOJHUTE UCTPAXKYBamba MMOKaKAIIEe
JleKa Jerara co OIITETeH CIyX WMaar ciiaba
opueHTanyja Bo mpocropot (12). Ucro Taka, Ha
oBaa o06nacT ce paboTH U BO MOATOTBUTEIHUOT
MIEPUOJ 332 YYWIMINTE, JOJeKa Kaj Jenara Kou
CIIyIIaaT, 3apajid CEKOjaHEeBHAaTa yrnorpeba Ha
OBHE TEpPMHUHH, JaJeHara obmact Opry ce
MTOMHHYBA.

Hcro Taka manmm paznuku ce 3a0ernexaHd IMpH
MIPETIO3HABAKETO Ha TIOUMUTE HO201eMO/NOMA-
70, OBHE TEPMHUHH HE C€ YCBOGHH BO
3aJI0BOJTyBayKa Mepa Kaj IBEeTe TPYNH YICHUIIH.
Enen on riiaBHUTE NPUYMHUA € MAJIMOT Opoj Ha
YacOBH TIIOCBETEHHM Ha OBHE  OOJIACTH.
TepmunHUTE NO2OIEMO/NOMAIO HE Oea YCBOCHHU
Ol HUTY €JIeH YYeHHK O] 1-BO OjjielieHHe OJ
VUHITUINTETO 3a JIela CO OIITETSH CIIyX, a CaMo
OJ1 TTOJIOBMHA YYCHUITUTE OJ] 1-BO OJICIICHHUE OJT
PEOOBHUTE y4uyuiauaiTa. Co MMPETXOAHUTE
HCTpaXyBama € YTBPIEHO JIeKa OBHE TEPMHHHU
HE Ce€ YCBOEHH, W [ieKa HEeMpaBWJIHO Cce
ynorpeOyBaaT W BO TOTOPHHUTE OJIeJICHH]ja
(13). Obnacra Ha coOUpOIM ce MOKa)xa Kako
MHOTY TIpoOJieMaTH4yHa, HHUEIEH YYCeHUK CO
OIITETEH CIIyX HEe MOXKEIIe Ja Mpero3Hac WIn
a UMEHyBa HW3a, HUTY €JIEeMEeHTH Ha HHU3OT,
JoJIeKa TIOJIOBUHA O] YUYEHUIINTE O] PEIOBHUTE
VUAJIMINTA MOXENe Ja TH HMEHyBaar
coOuponure, MeryToa MmoroJieMUoT JieNl O] HUB
HeE I'o pa30upaar TEPMHHOT eleMeHM HA HU3.
YuyeHuuTe o/ peIOBHUTE YUWIIMILTA [TOKaXKaJIe
MIOTOJIEM YCIIEX MPH TIO3HABAKETO HA OCTAHATH-
Te WCIHUTYBaHW TepMHHH. HammTe ouexyBama
ce JIBIKea BO HACOKa JIeKa YUYSHHIIUTE CO OIITe-
TEH CJIyX MMaaT Cj1a0u Mo3HaBama Ha MaTeMa-
TUYKUTE TEPMHHU TuTyC u MuHyc. Kapakrepuc-

schools and schools for students who are
hearing impaired. The smallest differences were
found in the field-domain of lines in part one of
the table, where pupils in almost equal percent
(about half) are familiar with certain lines.
Pupils of the 2™ grade who are hearing
impaired were most familiar with ordinal
numbers.

In the domain “Objects in space” which was
researched, no big differences were found —
pupils who are hearing impaired were better in
the familiarity with some terms. This is not
exclusively about mathematical terms but also
terms used in everyday speech, which is why
children come into contact with these terms
well before going to school. Much attention is
given to space relations in schools for students
who are hearing impaired since earlier research
has shown that children who are hearing
impaired have poorer orientation in space (12).
Also, during school preparation this domain is
worked on extensively while in children who
are hearing, this domain is covered quickly due
to the everyday use of the terms.

Also, small differences were found in the
familiarity with the terms larger/smaller.
Furthermore, it was found that these terms were
not acquired properly in both groups of pupils.
One of the main reasons for this is the small
number of classes devoted to this domain. The
terms larger/smaller were not acquired by any
1* grade pupil who is hearing impaired and by
only a half of the pupils in the 1% grade of
mainstream schools. The fact that these terms
are not acquired and in turn are not used
properly is confirmed by earlier research (13).
The domain of sets proves very problematic, as
no pupil who is hearing impaired was able to
recognize and name a set or an element of a set;
while half of the mainstream school pupils
could name the set, though most of them were
not familiar with the term element of set.

Pupils of mainstream schools showed better
success with knowledge of other tested terms.
What was not expected was for the pupils with
hearing impairments to have little familiarity
with the mathematical terms plus and minus.
Characteristically, these are terms with
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THUYHO € JIeKa TOa Ce TEPMUHH KOH UMaaT CBOM
CHHOHHMMHU, & MHOTY € BEpOjaTHO JieKa HaCTaB-
HUIIUTE YECTO yMOTpeOyBaaT ¥ HAMECTO MIYC H
nomanxy Hamecto muwnyc. Om apyra crpana,
OBHE€ TCPMUHM HMaaT TECTOBH KOU C€
WIECHTHYHH  CO cUMOOJINTE  Ha  OBHE
MaTeMaTHYKd TEPMHUHU, U OJf THE NPUYUHH
nernaTa mociaabo TM MoMHAT OHMIICjKH TIOBEKE ce
MOTIHpaar Ha yrnoTpedaTa Ha 0BOj 3HAK, a HE Ha
MMOMHEHETO Ha CAaMUTE 300POBH.

TepMmunuTe 30up U paziuka ce TOTIONHO He-
MO3HATH 3a YYEHHUIIMTE CO OIITETeH ClayX. Bo
PEOBHUTE YYMITUINTA, CAMO TIOJIOBUHA O] Y4H-
JUINTATa TY MMO3HABAaaT OBUE TEPMUHH. [Ipuun-
HaTa 3a OBa CE HAOla, HAjBEPOjaTHO, BO MPHUCTA-
MOT HAa HACTAaBHUIIMUTE KOW HAa OBaa BO3pacT Ha
YYCHUIIUTE, HC UM JaBaaT JOBOJIHO 3HAYCH-C,
TyKy Ha MEXaHM3Mpamke Ha OIepaluUTe 3a
MPeCMeTyBame, a TAKBUOT IPUCTANl MOXKE Ja
pe3yaTupa co mociab ycrex BO HacraBaTa Mo
MaTeMaTHKa BO MMOTOPHUTE OJIICIICHHU]a.
Tepmunom npemxoOHUK Ce TOKa)xa Kako IMpH-
JIUYHO HEMO3HAT 3a YYCHUIIUTE CO OINTETCH
CIIyX, JOJIeKa TEPMUHOT C1edbeHuK TO TI03HaBaa
rmoMaJt Opoj Ha YYEeHHIIH 01 2-pO OJIICIICHNE.

Brop nen

Tabena op. 2 [lpuxas Ha 0obuenume pezyrmamu
00 UCNUMYBAFEMO HA MAMEMAMUUKUOM PEYHUK

synonyms; it is probable that teachers often use
and instead of plus or less instead of minus. On
the other hand, these terms have gestures
identical to the symbols of these mathematical
terms. Therefore, because children who are
hearing impaired rely on using signs and not
remembering the words themselves, they spend
less time memorizing them.

Pupils who are hearing impaired were
completely unfamiliar with the terms sum and
difference. In a mainstream school, only half of
the pupils knew these terms. The cause of this is
probably inherent in the teacher’s approach, not
giving enough attention in these grades to these
terms, putting more emphasis on the
mechanism of calculation operations. This
approach may also lead to inferior achievement
in later grades.

Lastly, the term precursor appeared to be fairly
unknown to pupils who are hearing impaired,
while the term successor was known to a
smaller number of 2™ grade pupils.

Second Part

Table 2. Acquired research results on the
mathematics vocabulary testing

OBJIACTH / DOMAINS OJJAEJEHHUE / GRADE
3-10 onenienne BO | 4-To oajeneHue | 2-po oxesieHHe
YUMJIMIITE 32 BO YYWJIMIITE 32 | BO PeJIOBHO
Jena co oumTeTeH Jena co OCHOBHO
cayx /3" grade at | owrreren cayx/ | yummmmre /2™
school for the 4™ grade at grade at
hearing impaired | school for the mainstream

hearing school
impaired

OCHOBHHM MATEMATHUYKHA BkynHa

3HAIIA / BASIC MATHEMATICS yenemHoct / Total

SIGNS success

3Hak 3a codnpame (+) / Sign for 50% 53,33% 96%

addition (+)

3nak 3a ox3emame (-) / Sign for 50% 53,33% 94%

deduction (-)

3nak 3a eqnakBo (=) / Sign for 30% 53,33% 94%

equality (=)

3Hnak 3a norosiemo/nomaJo / Sign for | 0% 0% 52%

greater/smaller

IIpaBoarosnuk / Rectangle 0% 0% 74%

KBagpat / Square 0% 0% 66%

Kpyr / Circle 50% 53,33% 86%

IIpaBa auHuja / Straight line 0% 0% 39%

CermenT / Segment 0% 0% 63%

Kpuga aunuja / Curved line 30% 53,33% 2%

HEDEKTOJIOLUIKA TEOPHJA U ITPAKTHUKA 2010; 11(3-4): 43-56

51



FROM PRACTICE TO PRACTICE

Touxka / Point

30%

53,33%

31%

COBHUPOK /SET

CoOupok / Set

0%

0%

73%

EnemenT Ha codupokor / Set element

0%

0%

10%

HVYJIA / ZERO

50%

60%

95%

MNPETXO/JHUK U CJIEJABEHHUK /
PRECURSOR AND
SUCCESSOR

IIperxonnuk / Precursor

0%

0%

96%

Cuendennk / Successor

30%

0%

93%

OCHOBHH OIIEPAIIUH 3A
KAJIKYJIAIIUU / BASIC
MATHEMATICAL
OPERATIONS

Cobupame (IpB U BTOpP COOMPOK,
30up) / Addition (first and second
addend, sum)

0%

0%

96%

On3emame (HaMaJIeHMK, HAMAaJINTeJ,
pasiuka / Deduction (minuend,
subtrahend, difference)

0%

0%

95%

MEPHU 1 MEPEILE / MEASURES
AND MEASUREMENTS

Mertap (m) / Meter (m)

0%

0%

81%

Jeuumerap (dm) / Decimeter (dm)

0%

0%

68%

Canrumetap (cm) / Centimeter (cm)

0%

0%

78%

ITAPHU U HETAPHU BPOEBH /
EVEN AND ODD NUMBERS

ITapuu 6poeBu 10 6pojor 10 / Even
numbers up to number 10

0%

0%

79%

Henapnu 6poesu 1o 6pojor 10 / Odd
numbers up to number 10

0%

0%

89%

BPOEBHU O/ IPBATA CTOTKA /
NUMBERS IN THE FIRST
HUNDRED

BpoeBu o1 BTOpaTta 1ecerka /
Numbers in the second 10 numbers

0%

0%

63%

Jecerku ox npBarta crorka / Tens in
the first hundred

0%

0%

62%

ITumyBame U YuTame Ha OPOEBH 0O]1
npBata crorka / Reading and writing
numbers in the first hundred

80%

66,67%

95%

PaBenka / Equation

0%

0%

16%

OPUEHTAIIMJA BO BPEME /
ORIENTATION IN TIME

Ceavuua / Week

0%

0%

94%

Jlen, yac / day, hour

30%

46,67%

75%

TEKCTYAJIHU 3AJAYH /
TEXTUAL PROBLEMS

Cobupame / Addition

100%

100%

86%

Omsemame / Deduction

80%

86,67%

86%
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[Ipu criopeayBameTo Ha PE3yNTATUTE HA YUCHH-
UTE 01 3-TO U 4-TO OJICTICHUE BO YYMIIUIIITATA
3a TNIyBM U HAMTYBH YYCHUIM CO 2-pO OJICIIC-
HHE OJ1 PEJIOBHUTE OCHOBHU YUYHITUINTA, IPOHA]-
JICHH C€ MHOTY TOJIEMH Pa3JIUKH, HEOUYEKyBaHO
BO KOPHCT Ha YYCHHIIUTE OF PEIOBHUTE YUH-
JUIITA. 3arpUKyBauykd € TOa IITO YUYCHUIIHTE
CO OIITETEH CIyX W Ha OBaa BO3pacT W INOHAaTa-
My €1a00 TH MMO3HABAaT MATEMATHUKUTE TEPMHU-
HU WIyC, MUHYC, HOMALO U  HO20IEMO.
IIpeTxomHo ™M 00jacCHUB MOYKHUTE TIPUYMHU 32
0Ba, BO HHTEPITPETAIIMjaTa Ha pe3yIaTaTuTe.
HajnoOpu pe3ynraTy moKaKyBaaT MpH MUIITyBa-
BEe U YUTamke Ha OpOEBUTE O] MpBaTa CTOTKA,
MeryToa cerak II0J OYEeKYBaHUTE pPE3yJITaTH.
Y4YeHUIIUTE CO OMITETEH CIIyX HE TW MO3HaBaar
TEPMUHHUTE NApHU U Henaphu OPOEBH, KaKO U
OpoeBUTE OI IpBaTa JeceTKa, BTopaTa JAeceTKa
u ciauyHo. [ToHaTaMy, YYCHHITUTE CO OINTETEH
CIIyX HE TH MO3HABAaaT TCPMUHUTE NAPHU U He-
napru OpOeBH, KaKO U OPOEBUTE OJ] IpBaTa Jec-
ceTKa, BTOpaTa JeceTka W ciudHo. [loHaramy,
YUEHHIIUTE CO OIITETEH CIIyX HE MO3HABaaT HU-
Ty €JIcH TepPMHUH 3a Mepka. MeTap u nerumerap
y4aT BO 2-po (BKYMHO TpH 4YacoBH), a
CaHTHMETap BO 3-TO OJJClicHUE (Ha Mepeme U
MEpPKH c€ TMOCBETEHH 5 YacoBW). Mepeme
MEpKU € 00JIaCT KOja UM MpPETCTaByBa royieMa
TENIKOTHja HA YYCHHUIIUTE, U CO OBOj May Opoj
HA YacOBM HE MOXe Ja ce OueKyBa O]
VYCHHWIIUTE Ja BIaJeaT CO OBHE TEPMUHH.
TepMUHOT KOj ce MOKa)kaJl Kako TIOTIIOIHO
HEMO3HAT € cedmuya, JOJeKa 3a OeH U uac ce
HEIITO MOT00pH.

TepMuuuTe npe U 6mop COOUPOK, 36up, 003e-
mamen, o03emy6ay M paziuka ce TMOTIONHO He-
MO3HATH 32 YUYCHHUIIUTE CO OUITETECH CIyX, JA0Je-
Ka TIaK CKOPO CHUTE YUYCHHIIN O] 2-pO OJIICTICHUE
T TO3HABAAT.

[Ipu mpeno3HaBameTO U UMECHYBAWKETO HA MOH-
MUTE 30up W eleMeHm Ha 30upom, Pe3yTaTHTe
C€ CKOPO HACHTUYHU CO PE3YJTATUTE O] UCIIH-
TYBaETO HA MOMJIANA BO3PACT, KAKO Kaj yde-
HUIIUTE O CTICIMjATHUTE TAKA U Kaj YUCHUIIUTE
OJ1 PS/IOBHUTE YUUIIUIIITA,

TepMUHUTE nPemxoOHUK U ciedbeHUK He Ce yC-
BOCHHU O] YUCHUIIUTE CO ONITETCH CIIyX, BCYIII-
HOCT THE MOKa)kaa MociadK pe3yNTaTdu OJ The
Ha TpeTxoiHara Bo3pacT. CaMO TpH YYCHHUIU
o/l 3-T0 OJiIeNICHUE TO MO3HABAAT OBOj TEPMUH.

Much bigger differences were found when
comparing the results of pupils in the 3™ and 4™
grade of the school for the hearing impaired
with the results of pupils of the 2™ grade of the
mainstream  school.  Unexpectedly, this
benefited mainstream school pupils. It is
concerning that who are hearing

impaired, even at this age, are still not well

pupils

familiar with the mathematic terms: plus,
minus, less, and greater. We have previously
stated probable
interpretation of results.

causes for this in the

Pupils were the best in reading and writing
hundred, but still fell
below expected results. Pupils who are hearing

numbers of the first

impaired were not familiar with the terms even
and odd numbers, as well as with numbers of
the first ten, second ten, etc. Further, pupils
who are hearing impaired were not familiar
with any terms for measurement. They learnet
meter and decimeter in the 2™ grade (three
classes in total) and centimeter in the 3" grade
(five classes are dedicated to measuring and
measurements). Measuring and measurements
is a domain that poses significant difficulty for
pupils. It cannot be expected that pupils will be
familiar with these terms after such a small
number of classes. The term that proved to be
completely unknown was week, while day and
hour were slightly more understood.

Terms first and second addend, sum, minuend,
subtrahend and difference, were completely
unknown to pupils who are hearing impaired,
while almost all 2™ grade pupils were familiar
with them.

In terms of recognizing and naming the terms
set and element of set, the results were almost
identical to the results of those found in
research on younger ages. The terms number
precursor and successor are not acquired by the
pupils with hearing impairment, they showed
lower results compared to those of the previous
age. Only three pupils of the 3™ grade knew this
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OBHe TepMUHH MOPETKO Ce ynoTpeOyBaar, Me-
fyToa ce CiymaaT BO CEKOjAHEBHHUOT >XUBOT.
Camara ¢oHETCKa CTPYKTypa Ha oBHE 300pOBU
€ CJIOJKEHa, JI0/IeKa TecTOT € IUIACTHYCH BO He-
roBaTa IpE3CHTAIlja, a HajBEPOjaTHO IOPAIH
OBaa MPUYHMHA HE CE WHCHCTHPA Ha yCBOjyBambe
Ha OBHE 300pPOBH.

TepMuHOT Hya TO ©MaaT YCBOSHO Mai Opoj Ha
YYEHHIIM cO omTeTeH ciayX. Cmerame neka W
TyKa MOBTOPHO NPHUYUHATA JISKH BO YHOTpeda-
Ta Ha 3HAKOBHUOT ja3WK.

['eoMeTpHUCKUTE TTOMMHU MM IPETCTaByBaa TElI-
KOTHja Ha YYCHHUIIUTE CO OLITETEH CIyX, Mery-
TOA U Ha YYEHHIUTE O] 2-pO OAJCICHHUE O] pe-
TOBHUTE yurudimTa. Hajycnermam Oea Bo mipe-
MO3HABakE U UMEHYBAaE Ha IOUMOT Kpye, NI0-
IeKa npagoazoiHuK W Keadpam HE MMEHyBaa.
Touka, oOondcuna, Kpusa u npasa auHuja He
WMEHyBaa yYEHHIIM CO OLITETEH CIIyX, a HUCTO
Taka ciabu pe3yiTaTH MOKakaa M YYCHHUIIUTE
O]l PEIOBHUTE YYHJIMINITA, TIOCEOHO BO MMEHY-
BAmbETO Ha TOUKHU. JIunuja, mouka m 00axcuna
BO YYHJIMINTATa 32 TIYBU W HArlIyBH Jiela ce
obpaboryBaatr BO 2-po opmenenue, co 10
JacOBM NPEIBUICHM 3a OBaa TeMa M BO 3-TO
oJyielieHue co 7 TpeOBUACHH YacOBH. 3a
npasoazoIHUK W Keaopam ce TpenBUACHU 8
gacoBu. OUUTIIEHO € JIeKa 0BOj OpOj Ha YacOBU
€ HEIOBOJIEH 3a Y4YCHHIUTE M Jieka obiacra
reoMeTpHja He € OMHJICHa Mery Jlelara, a MOxe
1a ce Kake ¥ Mel'y HaCTaBHUIIHTE.

Huckycuja

Kako mro u ouekyBaBme, omaia Opoj Ha yde-
HHUIM CO OWITETEH CIIyX pellaBaaT TEKCTyaJTHH
3agaun. Bo mpumepuTre co TeKCTyalHU 3aladd
ynorpeOyBaHu ce 300pOBH Of CEKOjIHEBHUOT
TOBOD, a IeTa He Oemie caMo yYeHHUIUTE J1a TH
pelar 3agauuTe TyKy U Ja T caraT OJJHOCHTE
BO 3amayute. MCUTyBaHU ce M MaTeMaTHYKU
Oapama U TePMHUHH: TOJaH, OJ3€MH, BKYITHO U
ocTatok. Jlekcudukuotr (oHA Ha jemara co OIl-
TETEeH CIIyX Ha 0Baa BO3PAcT € MHOTY CHpOMa-
IIeH, Taka [ITO Ce MPETHOCTaByBa JeKa AypH U
71a TO 3HAaT 3HAUYEHETO Ha CHTE 300pOBH, HE ce
BO cocToj0a na ro pa3depaT rpaMaTUYKHOT 00-
JHK Ha THE 300poBH. MelyToa Toa HEe € IPHYH-
Ha Ha YYEHHIUTE J1a HE MM CE IOCTaByBa OBOj
BUJ Ha 33J1a4M BO TOYETHATA HACTABa 10 MaTe-

term. These are terms are less commonly used
in mathematics but can be heard in everyday
life. Moreover, the phonetic structure of these
words is complex, while the gesture is plastic in
representation, a probable explanation for why
the acquisition of these words is not insisted
upon.

The term zero was known to a small number of
pupils who are hearing impaired. We think this
is again due to the use of sign language.
Geometry terms posed problems to hearing
impaired pupils but also to pupils in the 2™
grade in the mainstream school. They were
most successful in recognizing and naming the
term circle, while they did not name rectangle
or square. Point, segment, curve, and straight
line were not named by pupils who are hearing
impaired; mainstream school pupils were also
less successful in naming point. Line, point, and
segment are lectured in schools for hearing
impaired in the 2™ grade, with ten lectures
dedicated to this subject and in 3™ grade with
seven lectures. Eight lectures are dedicated to
rectangle and square. It is obvious that this
number of lectures is not enough for pupils and
that geometry is not a favorite for the pupils or,
it seems, for the teachers.

Discussion

As was expected, only a small number of pupils
who are hearing impaired solved textual
problems. In examples of textual problems,
words from everyday speech were used — the
goal was not only for the pupils to solve the
problem but to understand the relations in the
problem. Mathematical requests and terms were
tested: to give, to take, total, and rest. Lexical
fund for children of this age who are hearing
impaired was very poor — so it was assumed
that even if they know the meaning of all the
words, they will not be able to understand
grammatical forms of those words. But this
does not give reason to refrain from teaching
pupils this kind of problem in the beginning of
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O TIPAKTHKATA 34 IIPAKTHKATA

MaTHKa.
Pesynrarute Bo obnacrta Ha TEKCTyaJHHUTE 3a-
Ja4yn Oea HEOUYeKyBaHH - CHTE CIYIIHO OILITETe-
HU YYCHHUIM TOYHO T'M HAMHUIIAA 33Ja4yuTe KOU
COJIpKea TePMHUHU KO yIaTyBaaT Ha OIepaliu-
jata coOMpame Kako U TOTOJIEMHOT JIeN O]l 3a-
JaYuTe CO OI3eMame, J0JeKa YCIEIIHOCTa Ha
YYCHHIIUTE OJl PEAOBHHUTE YUMIIHMINTA Oemie mo-
mana. [IpernocraByBame Jeka mpecyaHa yiora
UMallle 3peiocTa Ha YYCHHIUTE CO OLITETEeH
CITyX.

Bp3 ocHOBa Ha aHanHM3ara Ha JOOHEHUTE PE3yIl-
TaTH MOJKE J1a CE 3aKJIyYH JeKa MAaTeMaTHUKHOT
PEUHMK Ha JielaTa Co OIITETEH CIyX O] OHHUC-
KaTa OCHOBHO-YUYWIIMIIIHA BO3PACT € MPUIHIHO
cupomariieH. Mako ucrara ce 3rojeMyBa co BO3-
pacTta U moHatamy € Ha TIOHHCKO HHBO OJ] ped-
HHUKOT Ha YYSHHITUTE O] 1-BO U 2-po OJIeTICHIE
O]l pEIOBHOTO OCHOBHO YYWJIMIITE U ITOKPaj TOa
HITO y4YaT CIHUYHHU COJAPXWHU BO PAMKUTE Ha
HacTaBaTa 1o MaTeMaTHKa.

MareMaTHYKUOT PEYHUK € CcrieluduieH, ro co-
YHHYBaaT TEPMUHH CO KOHU JielaTta ce cpekaBaar
JypH TIPU TPTHYBAKETO HA YUMIIUIITE W MOPATH
TOA 3a JieraTa co ONITETeH CIYX OBHE TEPMHHU
ce MOTIIONHO arctpakTHu. HacraBara mo mare-
MaTWKa BO YYWJIHIITATa 3a TJIYBH M HArJIyBH
UMa TIOWHAKOB KapakTep, COAPKH M CICMEHTH
0]l HacTaBara 10 MajuuH ja3uk. Jlenara co oi-
TETEH CIIyX He caMo LITO MOpaaT Jaa r'u pazde-
par MaTeMaTHYKUTE OJHOCH U pENalliH, TYKY
MOpa Jia TH HaydaT ¥ MaTeMaTHYKUTE TEPMHHHU
Ha €JICH MOTIOJHO MOWHAKOB HAYMH BO OJHOC
Ha JieraTa kou ciymaar (14).

3AKIYYOK

OBa ucTpaxKyBame TMOTTHKHA HU3a HOBU Ipa-
mama u crapu awiemd. Co oryex Ha (GaKTOT
JeKa MareMaTHdkara IMCMEHOCT INpumara Ha
pemnoT Ha  CeKyHIapHa IMHUCMEHOCT, ce
NOCTaByBa TpallakbeTO KOJKYy Jemnara co
OLUTETEH CIyX ce MareMaThdku mnucMmenu (15).
Janu Tpeba na ce MHCHCTUPA Ha U3rOBapame Ha
TEPMUHHTE KaKO AJ1yc WM €THOCTaBHO Tpeba
Ja UM ce JI03BOJIM Ha Jerara Aa FOBOPOT CO
,,CBOJOT"* 3HaKOBeH ja3uk? Hue cmeTame neka e
noTpeOHO W €AHOTO M APYroTO, MeryToa He BO
NOHUCKHTE ojaeieHuja. Ha oBaa Bo3pact Tpeba
IIOCTETIEHO Ja C€ BOBeIyBaaT JAeLara BO
MaTeMaTUYKUOT ja3uK, OBO3MOXKYBajKH UM Jia
T'H YCBOjaT TEPMHHUTE Ha ja3UKOT KOj HajnoOpo

mathematics instruction.

The results in the domain of textual problems
were unexpected — all the pupils who are
hearing impaired solved problems correctly
with terms involving addition and most of them
solved the problems using deduction. Whereas
the success rate of mainstream school pupils in
textual problems was minimal. It is probable
that the maturity of pupils who are hearing
impaired played a major role.

Based on the obtained results, we can conclude
that pupils who are hearing impaired in lower
grades of elementary school have a
significantly poor knowledge of mathematics
vocabulary. Although this develops with age, it
is still at a level lower than pupils of 1* and 2™
grades in mainstream schools, even though they
learn similar content in mathematics classes.
Vocabulary for mathematics is specific and
made up of terms children are exposed to only
at school — these terms are completely abstract
for children who are hearing impaired.
Instruction of mathematics in schools for the
hearing impaired contains elements of the
native language instruction, and therefore a
different character than mainstream
mathematics instruction. Children who are
hearing impaired not only have to comprehend
mathematics relations, but also to learn
mathematics terms in a way that is completely
different than children that can hear (14).

CONCLUSION

This research prompted a series of new
questions and old dilemmas. Since mathematics
literacy falls into the category of secondary
literacy, the question arises as to how literate
children who are hearing impaired are (15).
Should it be insisted on that the term plus is
spoken, or should children be left to simply say
it with “their” sign language? We think both are
needed, with the exception of lower grades. At
should be
introduced to the language of mathematics and

this age, children gradually
be allowed to acquire terms in a language that

they understand best, be it oral or sign

HEDEKTOJIOLUIKA TEOPHJA U ITPAKTHUKA 2010; 11(3-4): 43-56
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FROM PRACTICE TO PRACTICE

ro Mo3HaBaat, 6e3 pa3iuKa Jajiu € BO Mpaliame
OpaJTHUOT WJIM T€CTOBHHUOT jasuk. [lomomHa, co
Pa3BojOT HAa TOBOPOT U alCTPAKTHOTO MUCIICHE
genata Tpeba TOKpa] TMO3HABAKETO  HA
TEPMUHHTE Jla 3HAaT KaKo aJleKBaTHO W Jia TH
ynortpeoar.

OBaa Tema Oapa MOHATaMOIIIHU UCTPAKYBamka U
MoTpeOHO € KOHTUHYHPAHO CIICACHE Ha YCBOEC-
HOCTa Ha MaTEeMaTHYKUOT PEYHHK, CO 1] 1a ce
YTBPJU JAJId OBHE PE3YJITATH CE CaMO TPECEK
Ha MOMEHTAJHATA CUTyalldja WIM OBa TCHICH-
[Hja € IPUCYTHAa U BO MaTEeMaTHIKOTO 00pa3o-
BaHUE Ha JIeIaTa CO OIITETEH CIIyX.
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