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TASKS WITH APPLICATIONS IN THE TEACHING OF LINEAR ALGEBRA
APLIKACNE ULOHY VO VYUCOVANI LINEARNEJ ALGEBRY

DANA ORSZAGHOVA

ABSTRACT. In the paper we are dealing with one of topics of the theory of mathematics
teaching, which is the inclusion of applied tasks into the teaching of mathematical courses. The
chapter of linear algebra belongs to mathematical topics that are taught in economics study
branches at bachelor's degree study and it has multilateral application in specialized subjects
of economics. Presented examples of application tasks confirm that their solution is conditional
on combining the knowledge of mathematics and special subjects from the economics area.

KEey WOoRDSs: teaching of mathematics, applied tasks, linear algebra

ABSTRAKT. V prispevku sa zaoberdame jednou oblastou teorie vyucovania matematiky, ktorou
je zaradenie aplikacnych uloh do vyucovania matematickych predmetov. K preberanym
tematickym celkom z matematiky v ekonomickych Studijnych odboroch na bakaldrskom stupni
Studia patria aj kapitoly z linedrnej algebry, ktora ma v ekonémii mnohostranné aplikacie.
Prezentované ukazky aplikacnych uloh potvrdzuju, Ze ich rieSenie je podmienené spojenim
vedomosti z matematiky a odbornych predmetov z ekonomickej oblasti.
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DEVELOPMENT OF GEOMETRIC CONCEPTIONS ABOUT PYTHAGOREAN
THEOREM

ROZVOJ GEOMETRICKYCH PREDSTAV O PYTAGOROVEJ VETE

GABRIELA PAVLOVICOVA — LUCIA RUMANOVA —JULIA ZAHORSKA

ABSTRACT. In this paper we present activities and tasks which support increase of
understanding of Pythagorean Theorem and its applications in solving mathematical problems.
Some of the proofs we use for creation of geometric puzzles. We adapted the use of tasks in the
square grid in the mathematical education at primary school. Our aim was to present various
possibilities of implementation of graded tasks and activities which lead to discovering and
understanding of Pythagorean Theorem.

KEY WORDS: geometric conceptions, Pythagorean Theorem, discovering activities

ABSTRAKT. V prispevku prezentujeme vybrané aktivity a ulohy podporujice zvySovanie
porozumenia Pytagorovej vete ako aj jej aplikiciam pri rieSeni matematickych iiloh.
Z niektorych existujucich dokazov Pytagorovej vety sme vytvorili geometrické skladacky
a ulohy v Stvorcovej sieti, ktoré sme prisposobili ich vyuzitiu v ramci vyucovania matematiky
uz na primdrnom stupni vzdelavania. Nasim cielom bolo prezentovat rézne moznosti
zavddzania gradovanych uloh a aktivit veducich k objaveniu a pochopeniu Pytagorovej vety.
KreUCOVE SLOVA: geometrické predstavy, Pytagorova veta, objavné aktivity

CLASSIFICATION: G10, E50

Adresa autorov

PaedDr. Gabriela Paviovicova, PhD.

PaedDr. Lucia Rumanova, PhD.

PaedDr. Julia Zahorska, PhD.

Katedra matematiky, Fakulta prirodnych vied, Univerzita Konstantina Filozofa, Tr. A. Hlinku 1,
SK —94974 Nitra;

e-mail: gpavlovicova@ukf.sk, lrumanova@ukf.sk, jzahorska@Qukf.sk

In. (Eds.) Sedivy, 0., Vallo, D., Vidermanova, K. Acta Mathematica 16: Proceedings of
the 11™ Mathematics Conference in Nitra, Department of Mathematics, Faculty of Natural
Sciences, Constantine the Philosopher University in Nitra, Slovakia, June 27, 2013.
Edition Prirodovedec No. 532. Nitra: CPU (2013). P. 167-172. ISBN 978-80-558-0365-4



FACULTY OF NATURAL SCIENCES
CONSTANTINE THE PHILOSOPHER UNIVERSITY NITRA
ACTA MATHEMATICA 16

TASKS WITH ELEMENTS OF STATISTICS IN MATHEMATICS OF PRIMARY
SCHOOL

ULOHY S ELEMENTMI STATISTIKY V MATEMATIKE PRIMARNEJ SKOLY

ALENA PRIDAVKOVA

ABSTRACT. The concepts of basic statistic notions are created in children’s mind in younger
school age. Models of elementary statistic concepts can be presented in mathematical
education at primary school. Everyday life situations are basis. Propedeutical mathematical
tasks are presented in the article. Constructivist approach in mathematical teaching is applied
in the tasks.

KEY WORDS: statistics, elementary mathematics, primary school

ABSTRAKT. Koncepty zdkladnych pojmov Statistiky su v mysleni deti vytvarané uz v mladsom
Skolskom veku. Modely elementarnych Statistickych pojmov moézu byt prezentované vo
vyucovani matematiky na primdrnom stupni vzdelavania. Vychodiskom su pritom situdcie
Z kazdodenného Zivota. V ¢lanku su prezentované ulohy na propedeutiku niektorych
elementarnych pojmov matematickej Statistiky, vyuzivajuce konstruktivisticky pristup
K vyucovaniu.
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GEOMETRY AND MEASUREMENT IN PRIMARY EDUCATION IN SLOVAKIA
AND THE REPUBLIC OF IRELAND

GEOMETRIA A MERANIE V PRIMARNEJ EDUKACII NA SLOVENSKU
AV IRSKU

IVETA SCHOLTZOVA

ABSTRACT. The comparative survey TIMSS (Trends in International Mathematics and Science
Study) measures the pupils’ mathematical performance in three contents domains. Geometric
Shapes and Measures is one such domain. In this paper is presented the comparison, as this
issue is included in the curriculum for primary education in Slovakia and Ireland.

KEeY WORDs: geometry, measurement, primary education

ABSTRAKT. V medzindrodnej komparativnej Studii TIMSS (Trends in International
Mathematics and Science Study) sa meranie vykonov Ziakov v matematike uskutociuje v troch
obsahovych oblastiach. Jednou z nich je obsahova oblast Geometrické utvary a merania. V
prispevku je prezentovand kompardcia, ako je tdto problematika zaclenena v kurikuldarnych
dokumentoch pre primdrne vzdeldvanie na Slovensku a v Irsku.

KrUCOVE SLOVA: geometria, meranie, primdrna edukdcia
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INOVATIONS IN PREPARATIONF FUTURE MATHEMATICS TEACHERS
INOVACNE PRISTUPY V PRIPRAVE BUDUCICH UCITELOV MATEMATIKY

MARIA SLAVICKOVA

ABSTRACT. Paper deals with using information technologies in preparation future mathematics
teachers, application of new teaching/learning procedures on lessons. We briefly describe
activities on lessons that could help students obtain betterinterconnection between theoretical
and practical knowledge in mathematics and itsdidactics.

KEYWORDS: preparation future mathematics teachers, innovations in teaching/learning
process.

ABSTRAKT.V clanku sa venujeme problematike pripravy buducich ucitelov matematiky,
zavadzaniu modernych technologii do vyucovanie a aplikacii modernych ucebnych postupov
priamo na vyucovacich hodindch. Pontikame strucny opis predndSok a cviceni s aktivitami,
ktoré maju budicim ucitelom matematiky pomoct k prepojeniu teoretickych a praktickych
znalosti z preberanej problematiky.

KeUCOVE SLOVA:priprava budiicich ucitelov, inovacné pristupy k vyucovaniu.
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PROJECT TEACHING IN STATISTICS FOR NON-MATEMATICIANS
PROJEKTOVE VYUCOVANIE STATISTIKY PRE NEMATEMATIKOV

EDITA SZABOVA

ABSTRACT. The paper describes the project teaching of statistics for non-matematicians, which
was implemented in the summer semester of 2012/2013 in two groups of students of marketing
communication and advertising. Final projects were evaluated in terms of processing issues
performance, other criteria were visual and textual level of projects, statistical processing
(creating tables and graphs) and interpretation.

KEY WORDS: project teaching, project themes, non-matematics and statistical level

ABSTRAKT. Prispevok popisuje projektové vyucovanie predmetu Statistika pre nematematikov,
ktoré bolo realizované v letnom semestri 2012/2013 v dvoch skupindch Studentov
marketingovej komunikdcie a reklamy. Findlne projekty boli hodnotené z hladiska narocnosti
spracovania problematiky, dalsimi kritériami boli vizudlna a textovd stranka projektu,
Statistické spracovanie (tvorba tabuliek a grafov) a interpretacia.

KeUCOVE SLOVA: projektové vyucovanie, témy projektov, mimomatematické spracovanie
projektu, Statistické spracovanie projektu
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NEURODIDACTICS AND MATHEMATICS EDUCATION
NEURODIDAKTIKA A VYUCOVANIE MATEMATIKY

ONDREJ SEDIVY — VILIAM DURIS

ABSTRACT. In the introductory section the need for enhancing the efficiency of mathematics
education and the role of theory of mathematics education is stressed. Further the
neuropedagogy and neurodidactics, which aim to implement the findings from neurology into
pedagogical practice, are characterised. Focus in on neurodidactical view to stress as a factor
influencing process of learning mathematics. Based on brain-based learning the theoretical
considerations for more effective mathematics education are formulated.

Key WOoRDS: brain, neuropedagogy, neurodidactics, emotion, memory, motivation, stress,
effective mathematics education.

ABSTRAKT. V uvode prispevku sa zdéraziiuje potreba zvySenia ucinnosti vzdelavania v
matematike a uloha tedrie vyucovania matematiky. V dalSom je charakterizovana
neuropedagogika a neurodidaktika, ktorych cielom je preniest neurologické objavy do
pedagogickej praxe. Zvlast je rozvedeny neurodidakticky pohlad na stres ako faktor
ovplyviwjiici proces ucenia matematiky. Na zaklade poznatkov z tedrie mozgovokompatibilného
vyucovania su uvedené isté vychodiska pre ucinnejsie vyucovanie matematiky.

KeUCOVE SLOVA: mozog, neuropedagogika, neurodidaktika, emdcia, pamdt, motivacia, stres,
ucinné vyucovanie matematiky.
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TRAINING OF NUCEM ACTIVITY 1.4 AND TEACHERS‘ OPINIONS ON
TEACHING OF RANDOMNESS

SKOLENIA AKTIVITY 1.4 NUCEM A NAZORY UCITELOV NA VYUCOVANIE
OBLASTI NAHODOST

EVA UHRINOVA — MARIA KOSOVA - CUBOMIR RYBANSKY - MARTA VRABELOVA

ABSTRACT. The following contribution gives information about training carried out by realized
the National Institute of Certified (NUCEM) within 1.4 Activity of ESF project called Research
of Interventions to Increase Statistical and Financial Literacy of Slovak Pupils at ISCED 2.
Training is carried out in cooperation with the Department of Mathematics, Constantine the
Philosopher University in Nitra. The contribution also presents results of a questionnaire filled
up by the training teachers. The aim of the questionnaire was to assess the level of training and
finding the opinion of teachers to teach the randomness.

KEey WoRrbs: NUCEM, statistical literacy, didactic game, tasks with real-life context

ABSTRAKT. Nasledujiici prispevok poddva informdcie o zrealizovanych skoleniach Narodného
ustavu certifikovanych merani vzdelavania v ramci Aktivity 1.4 projektu ESF s nazvom Vyskum
intervencie na zvySenie Statistickej a financnej gramotnosti slovenskych Ziakov na stupni
ISCED 2. Skolenia sa realizovali v spoluprdci s Katedrou matematiky Univerzity Konstantina
Filozofa v Nitre. V prispevku dalej uvadzame vysledky dotaznika, ktory vypinili skoleni ucitelia.
Jeho cielom bolo zhodnotenie urovne Skoleni a zistenie nazorov ucitelov na vyucovanie oblasti
nahodnost.

Krocove sLovia: NUCEM, Statistickd gramotnost, didakticka hra, ulohy s kontextom
z realneho Zivota
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ACTIVE LEARNING OF GEOMETRY THROUGH TOPOGRAPHICAL TASKS

AKTIVNE UCENIE SA GEOMETRIE PROSTREDNICTVOM
TOPOGRAFICKYCH PRAC

DUSAN VALLO — KITTI VIDERMANOVA

ABSTRACT. Topographical tasks had their place in the curriculum 20 years ago. Today the
time and technical reasons caused that their teaching has disappeared. We think that it is
necessary to show to pupils what kind of applications of geometry may they meet in real life
and prepare them to solve these problems. So we decided present to our students — future
teachers of mathematics the basics of topographical tasks during a workshop. This paper deals
with this workshop, the tasks given to students and their solutions.

KEey WORDs: active learning, topographical tasks, measurement in landscape, aplications of
geometry.

ABSTRAKT. Topografické prace mali v minulosti svoje miesto v Skolskom ucive. Dnes sa
Z casovych i technickych doévodov z vyucovania vytratili. Myslime si, Ze je potrebné ukdzat
Ziakom, s akymi réznymi aplikdciami geometrie sa moézu v redalnom Zivote stretnut a pripravit
ich na rieSenie tychto problémov. Preto sme sa rozhodli nasim Studentom — buducim ucitelom
matematiky predstavit' formou workshopu zaklady topografickych prdac. V prispevku popisujeme
jeho priebeh — studentom zadané wlohy a ich rieSenia.

KrCUCOVE SLOVA: aktivne vyucovanie, topografické prdace, meranie v teréne, aplikdcie
geometrie.
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ANALYSIS OF THE WINNING STRATEGY OF THE GAME ENADES
AS A TASK FOR PUPILS

PETER VANKUS

ABSTRACT. In this paper we will deal with the mathematical didactical game Enades. Analysis
of its winning strategy is task that can be solved with student during mathematics education at
secondary schools and also at the universities. In the paper we will introduce the game,
analysis of the strategy of two versions of this game and also our experience from using this
activity in the education in the preparation of future mathematics teachers.

KEY WORDSs: mathematics education, didactical game, winning strategy

ABSTRAKT. V ¢lanku sa zaoberame matematickou didaktickou hrou Enady. Analyza vyhernej
stratégie tejto hry je uloha, ktora moze byt rieSend v ramci matematického vzdeldavania na
druhom stupni zdkladnej skoly, na strednej Skole ale aj na vysokej Skole. V ¢lanku predstavime
hru, analyzu vyhernych stratégii dvoch verzii hry a tieZ nase skiisenosti z pouzivania tejto
aktivity v ramci pripravy budicich ucitelov matematiky.

KeUCOVE SLOVA: matematické vzdelavanie, didakticka hra, vyherna stratégia
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ZAZITKOVE VYUCOVANIE V MATEMATIKE
EXPERIENTIAL EDUCATION IN MATHEMATICS

ZUZANA VITEZOVA

ABSTRAKT. Prispevok sa zaobera metodou zazitkového vyucovania (s dérazom na vyucovanie
matematiky), ktora patri medzi nové edukacné metody. Pokusa sa ukdazat niekolko definicii
zazitkovej pedagogiky a zdazitkového vyucovania a Z nich vybrat spolocné zavery. V clanku
uvadzame ukazky zazitkového vyucovania v matematike.

KrUCOVE SLOVA: zdzitkovd pedagogika, zazitkové vyucovanie, zdZitok, zazitkové vyucovanie
v matematike

ABSTRACT. The paper deals the experiential education method (with emphasis on the
mathematics education), which is ranked among the new education methods. It tries to show
several definitions of the experiential pedagogy and experiential education and to put out
common conclusion. In the paper we show samples of the experiential learning in the
mathematics.

KEey WoRDs: experiential pedagogy, experiential education, experience, experiential education
in mathematics
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EXPRESSIONS WITH VARIABLES AND EQUATIONS IN ELEMENTARY
SCHOOL THROUGH SOLVING OF REAL-LIFE PROBLEMS

VYRAZY S PREMENNOU A ROVNICE NA ZAKLADNEJ SKOLE
PROSTREDNICTVOM RIESENIA PROBLEMOV BEZNEHO ZIVOTA

PETER VRABEL — MONIKA KRCMAROVA — ANNA HRESKOVA

ABSTRACT. The article is focused on a research of appropriate procedures in introduction of
concepts of variable, expression with variable and equation in elementary school. Problem
situations with real-life context whose mathematical models are created with help of the
concepts mentioned are formulated.

KEey WoRDSs: variable, expression with variable, equation, problem based task

ABSTRAKT. Clanok je zamerany na skiimanie vhodnych postupov zavedenia pojmov premennd,
vyraz s premennou, rovnica na zdkladnej Skole. Formuluju sa také problémové situdacie
bezného Zivota, ktorych matematické modely su vytvorené pomocou uvedenych pojmov.

KeUCOVE SLOVA: premennd, vyraz s premennou, rovnica, problémova iloha
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| - CONVERGENCE AND I - CONTINUITY
OF THE FUZZY NUMBER-VALUED FUNCTIONS

| - KONVERGENCIA A | - SPOJI’l:(?ST FUNKCIi
S HODNOTAMI VO FUZZY CISLACH

PETER VRABEL — MARTA VRABELOVA

ABSTRACT. In this paper we study a convergence and continuity of the fuzzy number-valued
functions with respect to an ideal. We prove some basic properties this convergence and
continuity.

Key WoRbs: fuzzy number, I-convergence, I-continuity

ABSTRAKT. Tento clanok pojedndva o konvergencii a spojitosti funkcii s hodnotami vo fuzzy
¢islach vzhladom na nejaky idedl. V clanku su dokdzané zdkladné vlastnosti takejto
konvergencie a spojitosti.
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HOW TO MISUSE L'HOPITAL'S RULE 2
AKO NA L'HOSPITALA 2

MICHAL ZAKOPCAN

ABSTRACT. The article refers to works [1], [2], in which there are created such limits of types
,0/0° or ,, 00/, which are not solvable by L’Hopital’s rule, as a motivation for students
of Mathematical analysis to learn elementary techniques. The article is an extension and
an adding of the works [1], [2].

KEeY WORDS: L’Hoépital’s rule, limit of a function, differential equation

ABSTRAKT. Clénok vychddza z prac [1], [2], ktoré sa zaoberali vytvaranim takych limit typu
,0/0°“ alebo ,,00/0 ", ktoré nie su riesitelné [’Hospitalovym pravidlom, ¢im sa poskytuje
motivdcia pre Studentov matematickej analyzy ucit’ sa elementdrne postupy. Clanok tieto prdace
dalej dopliia a rozsiruje.
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IMPORTANT GEOGEBRA ATTRIBUTES FROM MATHEMATICS TEACHERS
PERSPECTIVE

VYZNAMNE ATRIBUTY SYSTEMU GEOGEBRA Z POHLEADU UCITELOV
MATEMATIKY

KATARINA ZILKOVA

ABSTRACT. The degree and method of using dynamic geometry systems in the process of
teaching mathematics depends on math teachers’ attitudes and their willingness to integrate
DGS into the educational process. The contribution describes the results of research, which
was aimed to find out how mathematics teachers rate GeoGebra system, which tools they use
the most and also how they use GeoGebra system in the process of teaching mathematics and
in which mathematical topics they integrate GeoGebra system into mathematics education.

KEY WoRDSs: GeoGebra, math education, research

ABSTRAKT. Miera a spésob vyuzivania dynamickych geometrickych systémov vo vyucovani
matematiky je zavisla od postojov ucitelov matematiky aich ochoty integrovat DGS do
edukacného procesu. Prispevok opisuje vysledky vyskumu, ktorého cielom bolo zistit, ako
hodnotia ucitelia matematiky systém GeoGebra, ktoré uzivatelské nastroje vyuzivaju
najcastejsie, ako vyuzivaju system GeoGebra vo vyucovani matematiky, a\V ktorych
matematickych témach integruju systéem GeoGebra do matematického vzdelavania.
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SPACE IMAGINATION IN PRE-SCHOOL EDUCATION
PRIESTOROVA PREDSTAVIVOST V PREDSKOLSKOM VEKU

VIERA UHERCIKOVA

ABSTRACT. In this paper we want to inform about successful training for teachers and
managers of kindergartens: Orientation in space and space imagination in pre-school
education. We want to discuss importance of this theme and mathematics at all in pre-school
education and the need to link it with next step of education.

KEY WORDS: orientation in space, space imagination, geometry, pre-school age

ABSTRAKT. V ramci prispevku chceme informovat o prebiehajiicom tispesnom vzdeldavani na
téemu Orientdcia v priestore a priestorova predstavivost v predprimdrnom vzdelavani pre
ucitelky a riaditelky materskych s$kol. Chceme poukdzat na vyznam uvedenej tematiky
a matematiky vébec v predskolskom vzdeldvani a potrebu nadviznosti na dalSom stupni
vzdelavania.
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