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Anotacia

Zbornik obsahuje abstrakty prispevkov tcastnikov vedeckej konferencie s medzina-
rodnou tcastou Elementary Mathematics Education 2024, ktora sa pod nazvom

Vyzvy primarneho vzdeldvania matematike ako sucast ucitelstva pre 21. storocie®,

konala v diioch 24.-26. 4. 2024 v priestoroch hotela Zerrenpach, Osrblie (Slovenska
republika).

Vysledky vedeckovyskumnej, odbornej a pedagogickej ¢innosti i¢astnikov konferen-
cie st zamerané na aktualne problémy matematickej pripravy ucitelov primarnych
skol i gkolskej praxe.

Abstract
Proceedings contain abstracts from participants of scientific conference with inter-
national participation Elementary Mathematics Education 2024 under the title

"Challenges of primary mathematics education as part of teaching for the 21st cen-
tury"which was held 24.-26. 4. 2024"

in premise of hotel Zerrenpach, Osrblie (SVK).

The results of scientific research, professional work and pedagogical activities of con-
ference participants are focused on current problems in the mathematical preparation
of primary school teachers and school practice.
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Radek Krpec (éeské republika)

Organiza¢ny vybor
Pavol Hanzel, Patrik Vostinar, Vladimir Kobza, Katarina Sebinové
Recenzné konanie je obojstranne anonymné dvomi recenzentami.

Za povodnost a spravnost jednotlivych prispevkov zodpovedaju ich autori. Prispevky
nepresli redakénou ani jazykovou tpravou.



Ciel a zameranie konferencie

Cielom konferencie je prezentéacia povodnych vysledkov vedeckovyskumnej a odbor-
nej prace v oblasti matematiky a didaktiky matematiky, zameranej na aplikiciu v
primarnom matematickom vzdelavani a v pregraduélnej priprave budtcich uéitelov
pre 1. stupen zakladnych gkol.

Hlavné témy konferencie

e Ciele priméarneho vzdelavania matematike v 21. storo¢i

e Vzdelavanie a rozvoj osobnosti ucitela 21. storocia

e Metédy a poméocky vo vyucébe matematiky v 21. storoci

e Matematickd a digitdlna gramotnost ucitela a Ziaka v 21. storoci

Aims of the Conference

The aim of the conference is to present the original results of scientific research and
professional work in the field of mathematics and didactics of mathematics focused
on the application of mathematics in primary education and primary school teachers’
training.

Main Conference Topics:

e The goals of primary mathematics education in the 21st century

e Education and personal development of the 21st century’ teacher

e Methods and aids(tools) in teaching mathematics in the 21st century

e Mathematical and digital literacy of the teacher and student in the 21st century

Tento zbornik vznikol aj vdaka podpore projektu KEGA 001UMB-4/2023 Im-
plementacia blended learningu do pripravy profesijného bakalara z informatiky a
budtcich ucitelov matematiky a informatiky.
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MATEMATICKE ULOHY A KOUZLA JAKO MOZNOSTI PRO MOTIVACI
V MATEMATICE

Jaroslav BERANEK
Abstrakt

V prispévku je obsazeno nékolik zajimavych a netradi¢nich matematickych uloh a
kouzel. Tyto tlohy lze vyuZit pfi motivaci zaka ke studiu matematiky a ziskédvani
jejich zajmu o matematiku. Mezi nematematiky ptisobi podobné dlohy a kouzla velmi
efektné; mohou v8ak u nich navozovat dojem, Ze matematika je néco nadpfirozeného,
Ze se ji nelze naucit a podobné. Proto je iikolem pro ucitele matematiky takové tlohy
a problémy zakum zadavat, spoleéné s nimi objasnovat jejich matematickou podstatu
a tim zvySovat jejich zajem o uceni se matematice.

Klic¢ova slova: matematicka tloha, Catalanova ¢isla, logické tlohy, délitelnost

MATHEMATIC PROBLEMS AND MAGIC TRICKS AS MOTIVATION IN
MATHEMATICS

Abstract

The article contains several interesting and unusual mathematic problems and ma-
gic tricks which can be used while teaching mathematics for gaining and enhancing
the pupils” interest. Such problems can be perceived by those who are not mathe-
maticians as something supernatural and can imply the idea that mathematics is
impossible to be mastered. Therefore, the teacher’s task is to assign such problems
to their pupils while clarifying their mathematics essence.

Keywords: mathematic problem, Catalan numbers, logic problems, divisibility
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KONCEPT MATEMATICKEHO VZDELAVANIA V KON-
TEXTE CELKOVEHO ROZVOJA OSOBNOSTI BUDU-
CICH UCITELOV PREDPRIMARNEHO A PRIMAR-
NEHO VZDELAVANIA

Lubica BEZEKOVA, Monika BROZMANOVA
Abstrakt

Ciele matematického vzdelavania v obidvoch studijnych programoch na Katedre ele-
mentarnej a predskolskej pedagogiky PF UMB v Banskej Bystrici vychadzaji z ho-
listického pristupu k priprave tudentov na ucitel'ské povolanie. St prepojené s ciel mi
edukacie vo vzdelavacej oblasti matematika a praca s informéaciami v predprimarnom
a primarnom vzdelédvani. Vysokogkolska priprava studentov zahfna teoretické zéklady
jednotlivych matematickych disciplin, pricom déraz je kladeny aj na didaktickd ro-
vinu v praci s obsahom matematického vzdelavania v materskej a zakladnej skole
v kontexte reformy zakladného vzdelavania 21. storoc¢ia. Pre skvalithovanie vyucby
matematicky ladenych disciplin na katedre sa reflektuje aj spatna viazba od ucitel ov
z praxe na pripravenost Studentov pre edukéciu v oblasti matematiky. Ide o pruznost
a adaptabilitu obsahu vyucby matematiky a snahu ¢o najlepsie zohl'adnit dynamické
potreby studentov a poziadavky moderného vzdeléavacieho prostredia. Prepojenie te-
oretickych zakladov s praktickou aplikaciou, kritickou reflexiou vyuZzivania metéd a
sposobov vyucby v predprimarnom a primarnom matematickom vzdelédvani, je nos-
nou tézou realizovanej pregraduélnej pripravy buducich uéiteliek /ucitelov.

Kli¢ova slova: Predprimérne a priméarne vzdeléavanie, osobnost ucitela, didakticka
rovina, reforma zékladného vzdelavania, pruznost a adaptabilita obsahu, moderné
vzdelévacie prostredie.

THE CONCEPT OF MATHEMATICS EDUCATION IN THE CON-
TEXT OF THE OVERALL PERSONALITY DEVELOPMENT OF FU-
TURE PRE-PRIMARY AND PRIMARY EDUCATION TEACHERS

Abstract

The goals of mathematics education in both study programs at the Department of
Pre-primary and Primary Teacher Education of the PF UMB in Banska Bystrica are
based on a holistic approach to preparing students for the teaching profession. They
are connected with the goals of education in the educational field of mathematics
and work with information in pre-primary and primary education. The university
preparation of students includes the theoretical foundations of individual mathe-
matical disciplines, while emphasis is also placed on the didactic level in the work
with the content of mathematics education in kindergarten and primary school in
the context of the reform of basic education of the 21st century. In order to im-
prove the teaching of mathematically tuned disciplines at the department, feedback
from teachers from practice on the readiness of students for education in the field
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of mathematics is also reflected. It is about the flexibility and adaptability of the
mathematics teaching content and the effort to take into account the dynamic needs
of students and the requirements of the modern educational environment as best as
possible. Linking theoretical foundations with practical application, critical reflec-
tion on the use of methods and methods of teaching in pre-primary and primary
mathematics education, is the main thesis of the realized undergraduate training of
future teachers.

Keywords: Pre-primary and primary education, teacher’s personality, didactic di-
mension, basic education reform, flexibility and adaptability of coontent, modern
educationa environment
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TVORBA APLIKACNYCH ULOH NA REALNYCH OB-
JEKTOCH

Veronika BOCKOVA, Gabriela PAVLOVICOVA, Lucia RUMANOVA
Abstrakt

Zavéadzanie aplika¢nych tloh do vyucovania matematiky je potrebné pre rozvijanie
schopnosti ziakov aplikovat matematické poznatky v beZnom Zivote. Ako uvéadza
Stanisavjevi¢ova (2013), zo zaciatku je vhodné riesit jednoduché tlohy, aj ked v
nizsich ro¢nikoch, a postupne zvySovat ich naro¢nost. Uc¢itel matematiky si vela-
krat nevystaci s illohami nachédzajticimi sa v ucebniciach, a tak si ich musi vytvorit
sam (Brinckové, 2010). V prispevku prezentujeme vystupy Studentiek 3. roc¢nika
Studijného programu Predskolska a elementarna pedagogika. Ich tlohou, v ramci di-
dakticky zameraného seminéra, bolo vytvorit aplika¢né tlohy na realnych objektoch
nachadzajucich sa v interiéri a v exteriéri budovy univerzity. Déraz bol kladeny na
prepojenost tloh s u¢ivom matematiky na prvom stupni zakladnej skoly. Vytvorené
ulohy boli analyzované z pohl'adu ich primeranosti cielovej skupine Ziakov, spravnosti
formulacie zadania, vhodnosti napovede a vzorového riesenia, ako aj spravnosti pou-
zitej terminologie. Celkova struktura tloh zodpovedala struktare z webového portalu
MathCityMap, do ktorého studentky svoje navrhnuté ulohy vkladali. Touto aktivitou
budtice uditelky ziskali skiisenost s tvorbou matematickych tloh v readlnom gkolskom
prostredi, ktort moézu vyuzit vo svojej buducej praxi.

Krlucova slova: aplika¢né tlohy, realne objekty, tvorba matematickych tuloh, pri-
marne vzdelavanie

CREATION OF THE APPLICATION TASKS ON THE REAL OB-
JECTS

Abstract

The development of pupils’ ability to apply mathematical knowledge in everyday life
requires using application tasks in mathematics education. As stated by Stanisav-
jevicova (2013), it is advisable to begin with solving easy problems, even in lower
grades, and to gradually increase their difficulty. In many cases, the mathematics
teacher is not satisfied with the tasks that can be found in the textbooks. There-
fore, they had to create them themselves (Brinckova, 2010). This paper presents the
outcomes of third year students of the Preschool and Primary Education program.
They had to create application tasks on real objects located inside and outside the
university building. The tasks were created within the didactically focused seminar.
Emphasis was placed on linking the tasks with the curriculum for lower primary
education. The created tasks were analyzed in terms of their appropriateness to the
target group of pupils, the correctness of the task formulation, the appropriateness of
the hints and the sample solution, as well as the correctness of the used terminology.
The task structure was in line with the MathCityMap task structure where students
them uploaded. Through this activity, the prospective teachers gained experiences
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in creating mathematical tasks in a real school environment, which they can use in
their future practice.

Keywords: application tasks, real-world objects, mathematical problem creation,
primary education
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KURIKULARNI ZMENY VE VYUCE MATEMATIKY
OCIMA STUDENTU UCITELSTVI

Radka DOFKOVA
Abstrakt

V Ceské republice v soucasné dobé probihaji rozsahlé diskuse v souvislosti se za-
myslenou zménou kurikularnich dokumentt (Ramcového vzdélavaciho programu pro
zakladni vzdélavani) pro vyuku matematiky na zakladnich skolach. Nejen vzhledem
k tomu, ze v ramci vefejnych konzultaci ma verejnost moznost tyto dokumenty pri-
pominkovat, bylo toto téma implementovina do seminéfu didaktiky matematiky.
Cilem bylo ukéazat studenttim, Ze obsah vyuky primarni matematiky se v historic-
kém kontextu vyviji a méni a Ze je potfeba na tyto zmény aktivné reagovat — a
nyni je mozné se na nich i podilet. Z toho divodu byl pro studenty vytvoren on-line
formular, ktery je pomoci uzavienych polozek vedl k revizi tohoto dokumentu a v za-
véru v ramci oteviené polozky reflektoval jejich nazor na tento dokument. P¥ispévek
shrnuje vysledky z tohoto formulafe v 8irsim kontextu vyuky matematiky.

Kli¢ova slova: Ramcovy vzdélavaci program, vyuka matematiky, ucitelstvi mate-
matiky

CREATION OF THE APPLICATION TASKS ON THE REAL OB-
JECTS

Abstract

In the Czech Republic, extensive discussions are currently taking place in connection
with the proposed changes to the curriculum documents (the Framework Curricu-
lum for Primary Education) for the teaching of mathematics in primary schools. Not
only due to the fact that the public has the opportunity to comment on these docu-
ments in the framework of public consultations, this topic has been implemented in
mathematics didactics seminars. The aim was to show students that the content of
primary mathematics teaching has been evolving and changing in a historical con-
text and that it is necessary to actively respond to these changes — and now it is
possible to participate in them. For this reason, an online form was created for stu-
dents to read through the document using closed-ended items, and to reflect on their
opinion of the document in an open-ended item at the end. This paper summarises
the results from this form in the context of mathematics education.

Keywords: Framework Curriculum for Primary Education, mathematics education,
mathematics teaching
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MOBILNA APLIKACIA S ROZSIRENOU REALITOU
AKO DIDAKTICKA PODPORA IDENTIFIKACIE JED-
NODUCHYCH TELIES A ICH VLASTNOSTI V SKOL-
SKEJ GEOMETRII

pozvand prednaska

Jana HNATOVA

Abstrakt

Mobilné aplikacie pracujtce s technologiou rozsirenej reality (AR) st jednym z no-
vych zdrojov, ktoré mézu pedagogicki pracovnici pésobiaci na 8kolach a v Skolskych
zariadeniach vo svojej pedagogickej praxi pouzit. Efektivna integracia tychto zdro-
jov do primarnej matematickej edukacie je ¢asto vysledkom cielavedomého procesu
a predpoklada odbornid pripravu Studentov z pohladu didaktického, matematického
i technologického, a to uz v ramci ich pregradualnej pripravy. Tento prispevok po-
pisuje Giastkové vysledky vyuzitia AR technologie v Studentskych navrhoch didak-
tickych hier suvisiacich s identifikiciou telies a ich vlastnosti obsiahnutych v skol-
skej geometrii na primarnom stupni vzdelavania. V prispevku je predstaveny zaklad
tejto technolégie a teoreticky rdmec, odévodiiujuci jej pouzitie na vzdelavacie tcely.
Nasledne je popisana autorsky navrhnuté mobilné aplikicia Priestorové utvary z ko-
lekcie MathAR. Tato umoznuje pouzitie AR technologie pre potreby vizualizacie a
interakcie pouzivatelov s virtudlnymi modelmi zakladnych geometrickymi telies. Na-
koniec st v prispevku prezentované ukazky didaktickych navrhov hrovych aktivit vy-
pracovanych Studentmi studijného programu Predskolské a elementarna pedagogika
v rAmci predmetu Matematika a pocita¢. Prispevok vznikol s podporou grantového

projektu KEGA 024PU-4/2024 Technoldgia rozsirenej reality a jej inkorpordcia do
matematickej pripravy Studentov v Studijnom programe Predskolskd a elementdrna
pedagogika rieseného na PF PU v Presove.

9 2 v

KTacové slova: mobilné aplikacia, rozsirena realita, vzdelavacie inovacie, zakladné
geometrické telesa

MOBILE APPLICATION WITH AUGMENTED REALITY AS A DI-
DACTIC SUPPORT FOR THE IDENTIFICATION OF SIMPLE SO-
LIDS AND THEIR PROPERTIES IN SCHOOL GEOMETRY

Abstract

Mobile applications employing augmented reality (AR) technology represent one of
the emerging resources that educational practitioners in schools and educational ins-
titutions can incorporate into their pedagogical practice. The effective integration
of these resources into primary mathematics education often results from a delibe-
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rate process and presupposes the professional preparation of students from didactic,
mathematical, and technological perspectives, already within the framework of their
undergraduate studies. This contribution describes partial outcomes of utilizing AR
technology in student-designed didactic games related to the identification of shapes
and their properties inherent in primary school geometry education. The paper in-
troduces the foundation of this technology and the theoretical framework justifying
its use for educational purposes. Subsequently, a mobile application named "Spatial
Shapes"from the MathAR collection, designed by the authors, is described. This
application enables the use of AR technology for visualizing and interacting with
virtual models of basic geometric shapes. Finally, examples of didactic proposals for
gaming activities developed by students of the Preschool and Elementary Education
program within the Mathematics and Computer Science subject are presented. This

contribution was supported by the grant project KEGA 024PU-4/2024 grant project
Augmented Reality Technology and Its Incorporation into the Mathematical Prepa-
ration of Students in the Preschool and Elementary Pedagogy Study Program solved
at the Faculty of Education of the University of Presov.

Keywords: augmented reality, basic geometric solids, educative innovation, mobile
application
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VYUZIVANIE DIFERENCOVANEHO PRISTUPU UCI-
TELMI PRIMARNEHO VZDELAVANIA A MOZNOSTI
JEHO UPLATNOVANIA VO VYUCOVANI GEOMET-
RIE

Maria KARASOVA, Lenka MATEJCIKOVA
Abstrakt

O moznostiach diferencovaného pristupu vo vzdelavani sa v poslednych rokoch dis-
kutuje frekventovanejsie vzhladom na aktualne rozmanité zoskupenie ziakov v kon-
krétnych triedach v primarnom vzdelavani. Prispevok sa orientuje na moznosti di-
ferencovaného pristupu k ziakom primérneho vzdelédvania, pricom prinasa ¢iastkové
vysledky vyskumu, ktory bol realizovany v ramci projektu KEGA 017KU-4/2022:
Podpory a prekazky diferencovaného vyucdovania s ohladom na zabezpedenie rovnosti
prilezitosti vo vzdeldvant socidlne znevyhodnengch Ziakov. Prispevok sa zameriava na
prezentaciu vysledkov ziskanych z dotaznika, ako ucitelia chapu a vyuzivaja diferen-
ciaciu a zaroven prinaSa ndmety na realiziciu diferencovaného pristupu v praxi.

'1cové a: di iaci c¢itel, ziak, geometria, primarne vzdel4dvanie

THE USE OF A DIFFERENTIATED APPROACH BY PRIMARY TE-
ACHERS AND THE POSSIBILITIES OF ITS APPLICATION IN THE
TEACHING OF GEOMETRY

Abstract

The possibilities of a differentiated approach in education have been discussed more
frequently in recent years due to the current diverse grouping of pupils in the clas-
ses in primary education. The paper focuses on the possibilities of a differentiated
approach to pupils in primary education, presenting partial results of the research
carried out within the project KEGA 017KU-4/2022: Supports and barriers to dif-
ferentiated teaching with a view to ensuring equality of opportunity in the education
of socially disadvantaged pupils. The paper focuses on the presentation of the results
obtained from the questionnaire on how teachers understand and use differentiation
and provides ideas for the implementation of a differentiated approach in practice.

Keywords: differentiation, teacher, pupil, geometry, primary education
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METODIKA VYUCOVANIA POCTOV NA POCIATOC-
NEJ SKOLE

Vladimir KOBZA
Abstrakt

Naroky spolo¢nosti 21. storocia si neustale vyzaduju potrebu implementécie moder-
nych interaktivnych prvkov vo vyucovani matematiky. Naopak, v snahe zachovat
kontinualny vyvoj vo vzdelavani je potrebné paralelne nadviazat aj na tradi¢né prin-
cipy a dalej ich rozvijat. Domnievame sa, Ze vhodnou kombinaciou tradi¢nych a
modernych prvkov je mozné zabezpecit efektivny edukainy proces, z ktorého bude
najviac profitovat ziak ako hlavny aktér v edukacii. V naSom prispevku si pribli-
Zime publikiciu od A. S. Péolka ,Metodika vyucovania po¢tov na pociatocnej skole®,
ktord v roku 1952 vydalo Statne pedagogické nakladatel'stvo v Bratislave. Kniha
sice bola ovplyvnené vtedajsimi spoloc¢enskymi pomermi, najmé vplyvom sovietskej
metodiky, na druhej strane je kniha praktickou pomockou pre uéitelov — vhodnou
pre zacinajucich i skiasenejsich ucitelov a obsahujticou rozbor aj narocnejsich casti
v u¢ebnych osnovach so zretelom na jednoduchgie a v8eobecne pouZiteIné metody.
Kniha pontka ¢itatelovi systematicky pohlad na rieSenie typovych tloh. Dielo ve-
nuje pozornost aj problematike odstraniovania nedostatkov vo vedomostiach Ziakov.

KTluadové slova: metodika poctov, u¢ebné osnovy, riesené tlohy

METHODOLOGY OF NUMBERS TEACHING AT THE PRIMARY
SCHOOL

Abstract

The demands of the 21st century society constantly require the implementation of
modern interactive elements in the teaching of mathematics. On the contrary, in an
effort to continuous development in education it is necessary to build on traditional
principles in parallel and to develop them further. We believe that with a suitable
combination of traditional and modern elements, it is possible to ensure an effective
educational process, from which the student will benefit the most as the main actor
in education. In our contribution, we will focus at the publication by A. S. P¢olko
,Methodology of numbers teaching at the primary school”, which was published in
1952 by the State Pedagogical Publishing House in Bratislava. Although the book
was influenced by the social conditions of that time, especially the influence of the
Soviet methodology, on the other hand, the book is a practical tool for teachers —
suitable for not only beginners but also more experienced teachers and containing
an analysis of the more demanding parts of the curriculum having regard to the
simpler and generally applicable methods. The book offers the reader a systematic
view of solving typical tasks. The work also deals with the issue of eliminating gaps
in student’s knowledge.

Keywords: numbers methodology, curriculum, solved tasks
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PRVY POHILAD NA MATEMATICKY EDULARP V PRI-
MARNOM VZDELAVANI

Dominika KUSNIROVA, Iveta SCHOLTZOVA
Abstrakt

PodTa tedrie ucenia sa v stvislostiach (contextual learning) k procesu jednoduchsieho
osvojovania si poznatkov dochadza vtedy, ked Ziaci spractvaju nové informacie ta-
kym spdsobom, Ze im dévaju zmysel v ich vlastnych referen¢nych rdmcoch. Tento
pristup k uceniu a vyucovaniu predpokladéa, ze mysel prirodzene hlada zmysel v
kontexte - vo vztahu k aktualnemu prostrediu ¢loveka, a Ze tak robi hladanim vzta-
hov, ktoré davaju zmysel a javia sa ako uzitoéné (Hull 1995). Jednou z metod, ako
podporit ufenie sa v suvislostiach a prepojit vzdeldvanie do realneho prostredia,
¢ vytvorit situacie vzbudzujice takéto prostredie, je zaradenie hernych prvkov do
vzdelavacej ¢innosti. Pod hernymi prvkami rozumieme LARPové prvky (live actione
role playing), kde kazdy z hracov reprezentuje konkrétnu rolu (Vaclavikova 2022). V
dizerta¢nej praci sa chceme venovat navrhnutiu a overeniu nami vytvoreného EDU-
LARPu (educational live action role playing) rozvijajiceho matematické schopnosti
ziakov primarneho stupia vzdelavania. Okrem matematickych schopnosti sa budeme
snazit o rozvijanie prierezovych gramotnost{ prostrednictvom tematiky jednotlivych
iloh a zasadenim celej hry do realnych zivotnych situécii.

KTladové slova: priméarne vzdeldvanie, matematika, ucenie sa v suvislostiach, rolové
hry

THE FIRST VIEW AT MATHEMATICAL EDULARP IN PRIMARY
EDUCATION

Abstract

According to the theory of contextual learning, the process of facilitated learning
occurs when learners process new information in a way that makes sense to them
within their own frames of reference. This learning and teaching approach assumes
that the mind naturally seeks meaning in context - in relation to one’s current
environment, and that it does so by seeking relationships that make sense and appear
useful (Hull 1995). One method of promoting learning in context and linking learning
to real-world environments, or creating situations that evoke such environments, is to
incorporate game elements into learning activities. By game elements we mean Live
Action Role Playing (LARP) elements, where each player represents a specific role
(Vaclavikova 2022). In this dissertation we want to design and validate our version
of a mathematical Educational Live Action Role Playing (EDULARP) activity. It is
created to develop mathematical abilities of pupils of primary education. In addition
to mathematical skills, we will try to develop cross-curricular literacy with the use
of role-playing games that mimic real-life situations.

Keywords: primary education, mathematics, learning in context, role-play
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ROZVIJENI MATEMATICKE GRAMOTNOSTI VE VOL-
NOCASOVEM VZDELAVANI Z POHLEDU BUDOU-
CIiCH UCITELU

Jitka LAITOCHOVA, Martina UHLIROVA, Jiri VASKO
Abstrakt

V prispévku se zabyvame nézory studentt uditelskych programi na rozvoj matema-
tické gramotnosti. Zajima nés jejich vztah k matematické gramotnosti, pfipravenost
rozvijet matematickou gramotnost svych budoucich zaku, zjistujeme, kde vidi nej-
vétsi potencial pro rozvoj matematické gramotnosti nejen v povinné Skolni vyuce,
ale pripadné i mimo vyucovaci proces. VolnocCasové vzdélavani je nedilnou soucasti
procesu celozivotniho uceni.

Cilem vyzkumného Setfeni ¢lent katedry matematiky pii realizaci projektu Peda-
gogické fakulty Univerzity Palackého v Olomouci v roce 2022 bylo zjistit postoj
studentil k dilezitosti rozvoje matematické gramotnosti a ke skutecnosti, ze rozvoj
matematické gramotnosti nemusi byt vazan pouze na hodiny matematiky. Mimo jiné
jsme zjistovali jejich orientaci ve zdrojich pro ziskavani inspirace pro rozvoj mate-
matické gramotnosti a jejich zajem o dalsi vzdélavani v této oblasti.

Provedli jsme dotaznikové Setieni, dotazniky byly elektronicky distribuovany studen-
tim, budoucim ucitelim matematiky na prvnim a druhém stupni zakladnich skol,
na olomoucké Pedagogické fakulté.

7 vysledku studie vyplyva, ze vSichni zicastnéni respondenti povazuji za dulezité
rozvijet matematickou gramotnost u vSech déti a mladeze. Kromé vyuky na skoléach
pak pfedevsim ve Skolnich krouzcich, nejvice samoziejmé v matematickych, vypo-
Cetnich a technickych, ale také v prirodovédnych, sportovnich, spoleGenskovédnich,
hudebnich a turistickych. Nejvétsi potencidl pro rozvoj matematické gramotnosti
v8ak respondenti spatfuji v péci o nadané déti a mladez.

Klic¢ova slova: matematicka gramotnost, volnocasové vzdélavani, budouci ucitelé,
dotaznik

DEVELOPING MATHEMATICAL LITERACY IN LEISURE-BASED
EDUCATION FROM THE PERSPECTIVE OF PROSPECTIVE TEA-
CHERS

Abstract

In this contribution, we deal with the views of students in teacher training programs
on the development of mathematical literacy. We are interested in their relations-
hip to mathematical literacy, readiness to develop the mathematical literacy of their
future pupils, we find out where they see the greatest potential for developing mat-
hematical literacy not only in compulsory school teaching, but possibly also outside
the teaching process. Leisure-based education forms an integral part of the lifelong
learning process.
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The aim of the research survey conducted by members of the Department of Mathe-
matics during the implementation of a project of the Faculty of Education, Palacky
University Olomouc, in 2022, was to find out the attitude of students towards the
importance of developing mathematical literacy and to the fact that the develop-
ment of mathematical literacy does not have to be tied only to mathematics lessons.
Among other things, we investigated their orientation in resources for obtaining ins-
piration for the development of mathematical literacy and their interest in further
education in this area.

Methodology employed a questionnaire survey to collect data collection for the plan-
ned research. Questionnaires were electronically distributed to students, prospective
primary and lower secondary mathematics teachers, at the Faculty of Education.
The results of the study show that all participating respondents consider it important
to develop mathematical literacy in all children and youth. In addition to teaching
in schools, especially in school clubs, most of course in mathematics, computer tech-
nology and technical, but also in science, sports, social science, music, and tourism
clubs. However, the respondents see the greatest potential for the development of
mathematical literacy in the care of gifted children and youth.

Keywords: mathematical literacy, leisure-based education, prospective teachers, qu-
estionnaire.
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MATEMATICKE MYSLENIE DETI MIMO VYUCOVA-
NIA MATEMATIKY

Jakub LIPTAK
Abstrakt

Jednym z cielov vyucovania matematiky na gkolach je budovanie schopnosti jed-
notlivca vyuzivat matematicky aparat pri rieSeni rozli¢nych Zivotnych problémov.
Schopnost riesit problémy prostrednictvom matematiky je vS8ak okrem schopnosti
aplikovat algoritmické postupy determinovand myslenim Specifickym pre matema-
tiku. Medzi takého myslenie mozno radit okrem kritického, analytického a kombina-
torického myslenia aj funkéné myslenie.

V minulosti sa problematike funkéného myslenia venovali viaceri autori. Hodafiova
(2018) hovori o funkénom mysleni ako faktore podmiefiujicom budicu profesijna
orientaciu ziakov. Brinckova (2006) prezentuje rozli¢né ¢innosti vyuzitelné pre sti-
muléciu funkéného myslenia. Slavickova a Vargova (2018) prezentuju ako vhodnu
metodu rozvoja funkéného myslenia vyuzivanie tloh s figuralnymi ¢islami. Gonciova
a Krisakova (2022) uvadzaja ¢innosti s pohybom v stradnicovej ststave a ponéra-
nim objektov pre rozvoj funkéného myslenia ziakov druhého stupna ZS. Na rozvoj
funkéného myslenia pritom mozno vyuzit ako fyzické tak aj digitalne pomocky (napr.
roziirena realita). Pavlovicova a Svecova (2023) navrhuji pri detoch vyuzivat sta-
vebnice, papieriky a pracovné listy pre graficku a tabulkovi reprezentéaciu funkénych
vztahoch. Eisenman (2005) vo svojom prieskume hovori o funkénom mysleni v spo-
jeni s reprezentaciou vztahov pomocou grafu. Salvetova (2012) dospela k zaveru, zZe
je narocnejsie grafom vyjadrit funkénu zévislost nez popisat funkénu zéavislost na
zéklade daného grafu.

Cielom tohoto prispevku je prezentovat idaje o schopnosti deti mladsieho §kolského
veku mysliet funkéne v kontexte aktivit realizovanych mimo vyucovania. Zamerom
je upriamit pozornost na dispoziciu deti mysliet funkcne.

Krucové slova: skusenostné ucenie, funkéné myslenie, matematicka edukacia

Prezentacia a abstrakt vznikli v ramci rieSenia projektu KEGA 024PU-4/2024 1/0631/20
Technoldgia rozsirenej reality a jej inkorpordcia do matematickej pripravy Studentov
v Studijnom programe Predskolskd a elementdrna pedagogika.

CHILDREN’S MATHEMATICAL THINKING ABILITIES OUTSIDE
OF THE CLASSROOM

Abstract

One of the aims of mathematics education is to teach students how to use mathe-
matics in everyday situations. The ability to use mathematics in life is determined
by mastered algorithms and thinking skills specific to mathematics. Such thinking
skills include critical, analytical, combinatorial, and functional thinking.
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Functional thinking has been the subject of many previous types of research. Ho-
danova (2018) finds functional thinking a factor determining the professional orien-
tation of students. Brinckova (2006) presents various activities that can be used to
stimulate functional thinking. Slavickova and Vargova (2018) say that functional
thinking can be developed using mathematical tasks with figural numbers. Gonci-
ova and Krisdkova (2022) present activities with a square grid, a coordinate system,
and activities where students manipulate by immersing objects in liquid as activities
for developing functional thinking in secondary-level students. Therefore, functional
thinking can be stimulated by using physical and digital manipulatives (such as
augmented reality). Pavlovi¢ova and Svecové (2023) suggest that younger children
may use building blocks and papers to represent functional relationships. Eisenman
(2005) connects functional thinking with describing relationships in graphs. Salve-
tova (2012) finds it more challenging to depict functional relationships with graphs
than to describe them when a graph is provided.

The presentation aims to present evidence on children’s ability to think functionally
in out-of-school activities and highlight their disposition as functional thinkers.

Keywords: experiential learning, functional thinking, mathematics education

The abstract was created with the help of the KEGA 024PU-4/2024 1/0631/20
Augmented reality technology and its incorporation into the mathematical training of
students in the study program Pre-school and Elementary Education.
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VYUZITIE MATEMATICKYCH ULOH V KONTEXTE
RESPEKTOVANIA PREFERENCIE UCEBNYCH STY-
LOV ZIAKOV

Lenka MATEJCIKOVA, Zdenka ZASTKOVA
Abstrakt

Prispevok charakterizuje rézne uc¢ebné styly ziakov, ktoré determinuji druhy inteli-
gencie podla H. Gardnera. Jedna sa o Ziakov s inteligenciou logicko-matematickou,
lingvistickou, priestorovou, telesno-pohybovou, hudobnou, prirodnou, intrapersonal-
nou a interpersonalnou. S ohladom na akceptaciu potrieb ziakov vyplyvajacich z ich
ucebnych stylov, navrhujeme modelové matematické tlohy pre Ziakov primarneho
vzdelavania

% 2 ¥

KTacové slova: ucebny $tyl, matematicka tloha, potreby Zziaka, diferenciacia

THE USE OF MATHEMATICAL PROBLEMS IN THE CONTEXT
OF RESPECTING THE PREFERENCE OF STUDENTS’ LEARNING
STYLES

Abstract

The paper characterizes the different learning styles of pupils, which determine
the types of intelligence according to H. Gardner. These are pupils with logical-
mathematical, linguistic, spatial, bodily-kinesthetic, musical, naturalist, intraperso-
nal and interpersonal intelligence. Regarding the acceptance of students’ needs re-
sulting from their learning styles, we propose model mathematical tasks for primary
education students.

Keywords: teaching style, mathematical problem, student needs, differentiation
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HODNOTENIE POSTOJOV STUDENTOV K DISTANC-
NEMU VZDELAVANIU MATEMATIKY POMOCOU KLA-
SIFIKATORA K-NAJBLIZSIEHO SUSEDA

MILENKOVIC Aleksandar, KRSTIC Lazar, SVICEVIC Marina
Abstrakt

Nedavno sa distanéné vzdelavanie stalo tstrednym bodom vySetrovania v oblasti
vzdelavania, najmé v dosledku pandémie COVID-19. Vzhladom na charakteristiky
vyucovania matematiky sa diStan¢né vzdelavanie matematiky na celom svete inten-
zivne sktima. V tomto vyskume skiimame postoje Studentov k réznym aspektom
distanéného vzdelavania v matematike. Studie sa zacastnili Studenti strednych a
strednych §kol (n=>532), ktori svoj postoj k distanénému vzdelavaniu matematiky
vyjadrili pomocou skaly Likertovho typu. Prieskum pozostaval z 26 otazok, ktorych
cielom bolo posudit efektivitu distanéného vzdelavania a jeho vplyv na pochopenie
a osvojenie si matematického obsahu.

Pouzitie klasifikdtora k-Nearest Neighbors (KNN) pomohlo klasifikovat postoje $tu-
dentov na zéklade réznych faktorov. Hoci KNN priamo nemodeluje vztahy medzi
premennymi, jej analyza v tomto vyskume poskytuje pohlad na efektivitu distanc-
ného vzdelavania a jeho potencidlny vplyv na schopnost Studentov osvojit si mate-
maticky obsah. Na vyhodnotenie vykonnosti nasho modelu sme vypocitali priemerni
presnost pomocou krizovej validdcie. Presnost vyroku Studentov, ze diStan¢né mate-
matické vzdelavanie bolo efektivne, je 0,81 a druhého vyroku, Ze Studenti sihlasia s
tym, Ze si moézu osvojit matematicky obsah v online vzdeldvacom prostredi, je 0,85.
Tieto vysledky naznacuji, ze na$ model efektivne predpoveda postoje Studentov k
distanénému vzdeldvaniu v matematike. Okrem toho tato metodika poskytuje po-
hlad na efektivnost vyucby matematiky na dialku a faktory ovplyviujtce postoje
Studentov.

Klicova slova: Distanéné vzdelavanie, Matematické vzdelavanie, k-Nearest Neigh-
bors (KNN), Predikcia

ASSESSMENT OF STUDENTS’ ATTITUDES TOWARDS DISTANCE
MATHEMATICS LEARNING USING K-NEAREST NEIGHBOUR CLAS-
SIFIER

Abstract

Recently, distance learning has emerged as a focal point of investigation within the
field of education, particularly due to the COVID-19 pandemic. Considering the cha-
racteristics of mathematics instruction, distance mathematics education has been
intensively researched worldwide. In the present research we explore students’ at-
titudes toward various aspects of distance learning in mathematics. Secondary and
high school students (n=532) participated in the study and they expressed their at-
titudes about distance mathematics education using a Likert-type scale. The survey
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comprised 26 questions, intending to assess the effectiveness of distance learning and
its impact on understanding and acquiring mathematical content.

The use of the k-Nearest Neighbors (KNN) classifier helped classify students’ atti-
tudes based on various factors. While KNN does not directly model relationships
between variables, its analysis in this research provides insights into the effectiveness
of distance learning and its potential impact on students’ ability to acquire mat-
hematical content. To evaluate our model’s performance, we calculated the mean
accuracy using cross-validation. The accuracy for the students’ statement that the
distance mathematics education was effective is 0.81, and for the for the second
statement that students agree that they can adopt mathematical contents in online
learning environment is 0.85. These results suggest that our model effectively predicts
students’ attitudes toward distance learning in mathematics. Moreover, this metho-
dology provides insights into the effectiveness of distance mathematics instruction
and the factors influencing students’ attitudes.

Keywords: Distance learning, Mathematics education, k-Nearest Neighbors (KNN),
Prediction

Literatura

Abu Alfeilat, H. A., Hassanat, A. B., Lasassmeh, O., Tarawneh, A. S., Alhasanat,
M. B., Eyal Salman, H. S., Prasath, V. S. (2019). Effects of distance measure choice
on k-nearest neighbor classifier performance: a review. Big data, 7(4), 221-248.
Aldon, G., Cusi, A., Schacht, F., Swidan, O. (2021). Teaching mathematics in a
context of lockdown: A study focused on teachers’ praxeologies. Education Sciences,
11(2), 1-21.

Almarashdi, H., Jarrah, A. M. (2021). Mathematics Distance Learning Amid the
COVID-19 Pandemic in the UAE: High School Students’ Perspectives. Interna-
tional Journal of Learning, Teaching and Educational Research, 20(1), 292-307,
https://doi.org/10.26803 /ijlter.20.1.16

Alpaydin, E. (2020). Introduction to machine learning. MIT press.

Bobyliev, D. Y., Vihrova, E. V. (2021). Problems and prospects of distance learning
in teaching fundamental subjects to future mathematics teachers. Journal of Physics:
Conference Series 1840(1), 1-8.

Cao, Y., Zhang, S., Chan, M. C. E., Kang, Y. (2021). Post-pandemic reflections:
lessons from Chinese mathematics teachers about online mathematics instruction.
Asia Pacific Education Review, 22, 157-168, https://doi.org/10.1007/s12564-021-
09694-w.

Milenkovi¢. A., Aleksi¢, S., Sakovi¢, A.(2022) Razlike u stavovima izmedu nastavnika
matematike i ucenika o nastavi matematike na daljinu, Nastava i Vaspitanje, 71(3),
363-383, doi.org/10.5937 /nasvas2203363M

Kontaktni adresa

Aleksandar Milenkovi¢ (PhD, Assistant Professor)
Lazar Krsti¢
Marina Svicevié

Page 32


https://doi.org/10.26803/ijlter.20.1.16
https://doi.org/10.1007/s12564-021-09694-w.
https://doi.org/10.1007/s12564-021-09694-w.

Elementary Mathematics Education April 24-26, 2024

University of Kragujevac, Faculty of Science, Radoja Domanovié¢a 12,
34000 Kragujevac, Republic of Serbia

Phone: +381 34 336223 ext. 277

E-mail: aleksandar.milenkovic@pmf.kg.ac.rs

Page 33



Elementary Mathematics Education April 24-26, 2024

ROVNICE A NEROVNICE V ODBORNO-METODICKEJ
PRIPRAVE STUDENTOV ELEMENTARISTOV

Marek MOKRIS, Edita SIMCIKOVA, Blanka TOMKOVA
Abstrakt

Obsahom matematickej pripravy budtcich uéitelov elementaristov v podmienkach
Pedagogickej fakulty PU v PreSove je aj problematika rieSenia linedrnych rovnic a
linearnych nerovnic s jednou nezndmou a diofantickych rovnic. V doterajSom mate-
matickom vzdelavani Studenti pri rieSeni rovnic a nerovnic pouzivali stratégiu ekvi-
valentnych tprav, ktora nie je ziakmi mladsieho skolského veku vyuzivanéa. Stuc¢astou
odbornej profilacie Studentov je aj metodicko-didaktické spracovanie problematiky v
primarnom vzdeldvani. Edukac¢na realita na prvom stupni zdkladnej skoly vyzaduje
u Studentov rozsirit doterajsie vedomosti o nové poznatky a aplikovat ich v praci so
ziakmi. Pri akceptéacii individuédlnych osobitosti a potrieb Ziakov je dolezity vhodne
zvoleny metodicky postup a adekvatny didakticky prostriedok. V prispevku charak-
terizujeme odborno-metodicku pripravu Studentov v danej problematike pocas ich
vysokoskolskej pripravy. Analyzujeme ich pripravenost na pracu s rovnicami a ne-
rovnicami prostrednictvom vysledkov dosiahnutych v teste realizovanom v prostredi
Moodle. Sucastou testovych poloZiek boli aj tlohy vyuZivajice koncept rozsirenej re-
ality. Zistené vysledky buda podkladom pre navrh appletov podporujtcich schopnost
Studentov pracovat s technologiou rozsirenej reality.

Prispevok je st¢astou rieSenia grantového projektu KEGA 024PU-4/2024 Technolo-
gia rozsirenej reality a jej inkorpordcia do matematickej pripravy Studentov v Studij-
nom programe Predskolskd a elementdrna pedagogika.

-

KIacéové slova: linearna rovnica, linedrna nerovnica, uéitel elementarista, rozsirena
realita

EQUATION AND INEQUATION IN PROFESSIONAL-METHODICAL
TRAINING OF STUDENTS - FUTURE TEACHERS OF PRIMARY
SCHOOL

Abstract

The content of mathematical training of future teachers of elementarists in the con-
ditions of the Faculty of Education of the PU in PregSov is also the problem of solving
linear equations and inequations with one unknown and Diophantine equations. Sol-
ving linear equations involves a process of creating simpler equivalent equations was
the content of their previous mathematical education. This strategy is not used by
students of younger school age. The content of the mathematical training of future
elementary school teachers in the conditions of the Pedagogical Faculty of the PU
in Presov is also the problem of solving linear equations and inequations with one
unknown and Diophantine equations. Solving linear equations involves a process of
creating simpler equivalent equations was the content of their previous mathemati-
cal education. The methodological and didactic treatment of the problem in primary
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education is also part of the students’ professional profiling. Educational reality at
the first stage of primary school requires students to extend their previous kno-
wledge with new knowledge and apply it in their work with pupils. Accepting the
individual peculiarities and needs of pupils, an appropriately chosen methodological
procedure and adequate didactic means are important. In this paper we characte-
rize the professional-methodological training of students in the given subject during
their university training. We analyse their readiness to work with equations and
inequations by means of the results obtained in a test implemented in the Moodle
environment. The test items included tasks using the concept of augmented reality.
The results found will be the basis for the design of applets supporting students’
ability to work with augmented reality technology.

The paper is a part of the KEGA grant project KEGA 024PU-4/2024 Technoldgia
rozsirenej reality a jej inkorpordcia do matematickej pripravy Studentov v Studijnom
programe Predskolskd a elementdrna pedagogika.

Keywords: linear equation, linear inequation, elementary teacher, augmented rea-
lity
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ZKOUMANI PLATONSKYCH TELES ZAKY 5. TRIDY:
PRAKTICKY PRISTUP

David NOCAR, Jirf VASKO, Tomas ZDRAHAL
Abstrakt

Platonska télesa jsou fascinujici trojrozmérné tvary, které pritahovaly matematiky a
myslitele po staleti. V tomto pfispévku se ponotime do svéta platonskych téles a proz-
kouméame jejich jedinecné vlastnosti a charakteristiky zabavnym a poutavym zptso-
bem zaky 5. t¥idy. Tato studie zkoumé ziskdvani poznatki o platonskych télesech
zéky 5. ro¢niku ve véku 10 let prostrednictvim praktického pristupu. Studie uznéva
omezenou obezndmenost zakua se sitémi platénskych téles a nabizi pro konstruovani
téchto geometrickych ttvara dostupnéjsi alternativu skladanim jednotlivych stén, tj.
pravidelnych n-thelniki. S dirazem na praktickou manipulaci pied abstraktni vizu-
alizaci si tato metoda klade za cil zlepsit zapojeni zaku a jejich porozuméni témto
zékladnim geometrickym konceptim.

Klicova slova: Platonska télesa, zaci 5. roéniku, geometrické Gtvary, prostorové uva-
zovani, prostorova predstavivost, praktické ¢innosti, manipulativni ¢innosti, vzdéla-
vaci strategie

EXPLORING PLATONIC SOLIDS WITH 5TH-GRADE STUDENTS:
A HANDS-ON APPROACH

Abstract

Platonic solids are fascinating three-dimensional shapes that have intrigued mathe-
maticians and thinkers for centuries. In this paper, we will dive into the world of
Platonic solids, exploring their unique properties and characteristics in a fun and
engaging way for 5th-grade students. This study investigates the teaching of Pla-
tonic solids to 5th-grade students, aged 10 years, through a hands-on approach.
Recognizing the students’ limited familiarity with Platonic solids nets, the study
advocates for constructing the geometric shapes by assembling individual faces as
a more accessible alternative. By emphasizing tangible manipulation over abstract
visualization, this method aims to enhance student engagement and comprehension
of these fundamental geometric concepts.

Keywords: Platonic solids, hands-on learning, Hth-grade students, geometric sha-
pes, spatial reasoning, hands-on activities, educational strategies
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VETRELEC. ARITMETICKA ULOHA ROZVIJEJICI KRI-
TICKE MYSLENI

Eva NOVAKOVA
Abstrakt

Prispévek prezentuje vystupy vyzkumu, jehoz cilem bylo zjistit, zda dovedou zaci
1. stupné 7S najit zavislosti a vzdjemné vztahy v ur¢itych skupinach pfirozenych
¢isel. Zaci meli odhalit, které ¢islo do zadané skupiny ¢ty¥ ¢isel nepatii (je v této
skupiné ¢isel ,yvetfelcem®), své feSeni zdivodnit a na zakladé této ulohy vytvorit
vlastni podobnou fadu &fsel. Reseni tlohy vyzaduje pouze elementarni poznatky z
aritmetiky a teorie Cisel, které zaci pri hledani ,yvetfelce* vyuzili, napfiklad jedno-
mistnéd a dvoumistné ¢&isla, ¢isla sudéa a liché, ciferny soucet nebo rozdil, vztahy mezi
¢isly. Obecnégjsim cilem je rozvijet kognitivni a metakognitivni dovednosti zéki, je-
jich kreativitu a kritické mysleni, jejich argumenta¢ni schopnosti. Vysledky vyzkumu
ukazaly vyznamné rozdily mezi jednotlivymi zaky. Pfispély rovnéz k identifikaci a
rozvoji zékit s nadanim pro matematiku. Uloha byla vyuzita v souboru didaktic-
kych materiali v projektu ,Nadany prviacek®, nasledné analyzovana a reflektovana
studenty ve vyuce didaktiky matematiky.

Klicova slova: feSeni aritmetické tulohy, tvorivost, argumentace, kritické mysleni

INTRUDER. AN ARITHMETIC TASK DEVELOPING CRITICAL THIN-
KING

Abstract

The paper presents the results of the research. The aim was to find out whether
pupils of the 1st grade of primary school can see dependencies and relationships in
certain groups of natural numbers. Pupils had to discover which number does not
belong to the given group of four numbers (it is an intruderin this group of numbers),
give reasons for the solution and create their own similar series of numbers based
on this task. Solving the problem requires only elementary knowledge of arithme-
tic and number theory, which the students used when searching for the intruder",
for example, one- and two-digit numbers, even and odd numbers, numerical sum
or difference, relationships between numbers. The more general goal is to develop
students’ cognitive and metacognitive skills, their creativity and critical thinking,
and their argumentation skills. The research results showed significant differences
between individual pupils. They also contributed to the identification and develop-
ment of pupils with a talent for mathematics. The task was used in a set of didactic
materials in the "Gifted First Grader"project, subsequently analysed and reflected
on by students in a course on didactics of mathematics.

Keywords: arithmetic problem solving, creativity, argumentation, critical thinking
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MYLNE PREDSTAVY O NULE U STUDENTU UCI-
TELSTVI 1. STUPNE ZS

Jitka PANACOVA
Abstrakt

Vybudovani spravné piedstavy o ¢isle nula u zaki 1. stupné se mize v uéivu mate-
matiky jevit jako obtizny moment. Mnohé vyzkumy v minulosti prokazaly, Ze nejen
zéci a studenti, ale i néktef{ ucitelé matematiky maji mylné predstavy o nule, jejichz
disledkem je chybné zavadéni ¢isla nula v hodindch matematiky. Prispévek pred-
stavuje vysledky dotaznikového Setfeni, které odhaluji obtiZe, s jakymi se mohou
potykat studenti ¢tvrtého ro¢niku ucitelstvi 1. stupné pii popisu postupu zavadéni
¢isla nula ve vyuce matematiky v prvnim ro¢niku ZS. V souvislosti s timto Setfenim
je poukadzano na odkryté mezery, které studenti vykazuji pfi formulaci pojmu nula
jako pocetnosti prazdné mnoziny.

Kli¢ova slova: nula, pfirozené &islo, kardinalni ¢islo, pocetnost mnoziny, ucitel ma-
tematiky, ucitel 1. stupné ZS

MISCONCEPTIONS ABOUT ZERO AMONG PRIMARY SCHOOL TE-
ACHING STUDENTS

Abstract

Building the correct idea of the number zero in primary school students can appear as
a difficult moment in the mathematics curriculum. Many researches in the past have
shown that not only pupils and students, but also some mathematics teachers have
misconceptions about zero, the consequence of which is the incorrect introduction
of the number zero in mathematics lessons. The paper presents the results of a
questionnaire survey, which reveal the difficulties that students of the fourth year
of 1st grade teaching may face when describing the procedure for introducing the
number zero in the teaching of mathematics in the first year of elementary school.
In connection with this investigation, the author points to the uncovered gaps that
these students show when formulating the concept of zero as the number of the
empty set.

Keywords: zero, natural number, cardinal number, numerosity of a set, mathema-
tics teacher, primary school teacher
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PREFERENCIE STUDENTOV UCITELSTVA PRE PRI-
MARNE VZDELAVANIE OHLADNE PREZENCNEJ VY-
UCBY A ONLINE LEARNINGU

pozvana prednaska

Milan POKORNY
Abstrakt

Pandémia COVID-19, ktora v roku 2020 spdsobila nahle a neo¢akavané obmedzenie
prezené¢nej vyucby na vSetkych typoch 8kél, prinitila vyuéujicich aj studentov pou-
zit iné metody vyucby, ktoré sa pred pandémiou pouzivali iba vo velmi obmedzene]
miere. UZ po niekolkych tyZzdiioch distan¢nej vyucby zacali vyucujici na vysokych
skolach hromadne pouzivat online learning, pricom vyucba prebiehala synchréonnou
formou. Postupne sa v tejto forme vzdelavania zlepSovali ucitelia aj Studenti a zis-
kavali nové skusenosti, ako mozno pomocou online learningu efektivne dosiahnut
vzdelavacie ciele.

Skisenosti nadobudnuté pocas pandémie ovplyvnili aj metédy vyucby po névrate
k prezencnej vyucbe a moderné technologie sa integruju do vzdelavania v ovela
vacsej miere. Su to najmé Studenti, ktori ¢astokrat preferuju online learning ¢i blen-
ded learning pred klasickym prezenénym vzdelavanim. Na§ vyskum realizovany na
vzorke viac ako 500 Studentov uéitelstva pre primérne vzdelavanie a predskolske;j
a elementéarnej pedagogiky potvrdil tento trend. Z vysledkov vyskumu vyplyva, Ze
denni Studenti preferuju najma online learning, pri ktorom st prednéasky a seminare
nahravané a blended learning. Obe tieto formy nevyhovuju iba 10 percentam Stu-
dentov. Extern{ Studenti jednozna¢ne preferuju najma online learning s nahravanim
prednasok, na druhom mieste je asynchrénna forma vyucby prostrednictvom elek-
tronickych kurzov obsahujucich videonahravky prednésok. VSetky tieto metody sa
medzi Studentami viac preferované ako klasické prezencné vyucovanie v triede.

Krlucové slova: online learning, blended learning, digitdlne technologie vo vzdela-
vani

PRIMARY TEACHER EDUCATION STUDENTS’ PREFERENCES FOR
FACE-TO-FACE TEACHING AND ONLINE LEARNING

Abstract

The COVID-19 pandemic, which caused a sudden and unexpected reduction in face-
to-face teaching in all types of schools in 2020, forced teachers and students to use
other teaching methods. Before the pandemic, these methods had been used only
to a very limited extent. After a few weeks of distance learning, university teachers
began to use synchronous forms of online learning. Gradually, both teachers and
students improved in this form of learning and gained new experience of how online
learning can be used to achieve learning objectives effectively.
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The experience gained during the pandemic has also influenced teaching methods
after the return to face-to-face teaching, and modern technology is being integrated
into education to a much greater extent. It is especially students who often prefer on-
line learning or blended learning to face-to-face learning in a classroom. Our research
conducted on a sample of more than 500 students of primary education teaching and
pre-school elementary pedagogy confirmed this trend. The research results show that
full-time students prefer online learning, where lectures and seminars are recorded,
and blended learning. Both of these forms do not suit only 1/10 of the students.
External students clearly prefer mainly online learning with recorded lectures. An
asynchronous form of learning through electronic courses containing recorded lectu-
res is in the second place. All these methods are more preferred among students than
traditional face-to-face teaching in a classroom.

Keywords: online learning, blended learning, modern technologies in education
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AKO RIESIA ULOHY ELEMENTARNEJ MATEMATIKY
STUDENTI UCITELSTVA PRE PRIMARNE VZDELA-
VANIE

Alena PRIDAVKOVA
Abstrakt

Skumanie riesitelskych postupov aplikovanych v procese rieSenia problémovych tloh
z elementarnej matematiky poskytuje poznatky o myslienkovych procesoch a schop-
nostiach rieSitela. Pri rieSeni neStandardnych matematickych tdloh je dolezité vy-
uzivat rozne reprezenticie objektov z tlohy. Schopnost komunikovat o pouZzitych
postupoch, argumentovat a komparovat rozne pristupy — to si kompetencie dolezité
aj v matematike. Pre ich rozvoj u ziakov je nevyhnutné, aby uéitelia disponovali
znalostami z danej problematiky.

V prispevku budi prezentované vysledky kvalitativnej analyzy pisomnych rieseni
vybranych typov tloh elementarnej matematiky. Ulohy riesili tudenti studijného
programu ucitel'stvo pre primarne vzdelavanie (n=52). Analyza pouZitych stratégii
bola realizovana v kontexte vyskumnych otazok:

(1) Aké typy stratégii vyuzivaju Studenti pri rieSeni nestandardnych matematickych
tloh?

(2) Aky typ reprezentacie objektov pouzivaji pri znazorneni situécie z tlohy?
Vysledky analyzy poskytuja podnety na inovéciu pristupov v pregradualnej priprave
ucitelov elementaristov. Analyticky pohlad na vlastny proces rieSenia tlohy, tvorba
inych stratégii rieSenia problému rozvijaji matematicki gramotnost buducich uci-
telov primarneho vzdelavania. Spravna a primerané reakcia na Ziacke rieSenie je
ovplyvnena znalostami ucitela.

Krlucové slova: matematicka tloha, stratégia rieSenia, matematicka edukacia

HOW ARE TASKS OF ELEMENTARY MATHEMATICS SOLVED BY
THE STUDENTS STUDYING TEACHING IN PRIMARY EDUCA-
TION

Abstract

Research of solving strategies applied in the process of mathematical problem solu-
tion from elementary mathematics provides information about the solver “s thinking
processes and abilities. Using different types of representations of task elements is im-
portant in solving nonstandard mathematical tasks. Ability to communicate using
procedure, argumentation, and comparison of different attitudes — there are key
competencies in math. Teachers should dispose of this knowledge to develop them
in pupils.

The results of qualitative analysis of written solutions for some types of elementary
math tasks are presented in the contribution. The tasks were solved by students
of the study program teaching in primary education (n=>52). Analysis of solving

Page 44



Elementary Mathematics Education April 24-26, 2024

strategies was carried out in the context of research questions:

(1) What strategies do students use when solving non-standard mathematical prob-
lems?

(2) What type of task representation do students apply when modelling a task’s
situation?

Analysis results inspire innovation of educational attitudes in teacher training of
elementary school teachers. Analytical point of view to own solution process, cre-
ation of different solving strategies develops mathematical literacy of prospective
teachers at the primary level of education. The correct and appropriate response to
the student “s solution is influenced by the teacher s knowledge.

Keywords: mathematical task, solving strategy, mathematics education
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VYUZITI PRIRODOVEDY VE VYUCE MATEMATIKY
NA 1. STUPNI ZAKLADNI SKOLY

Eligka STEPANOVA, Sarka PECHOUCKOVA
Abstrakt

Propojeni matematiky s ostatnimi pfedméty muze zakim ukizat vyuziti matema-
tiky v jinych oborech lidské ¢innosti. V patém roc¢niku zédkladni skoly probéhla sonda,
jejimz cilem bylo pripravit, realizovat a reflektovat ¢innosti propojujici prirodovédné
poznatky s matematikou. Vychézeli jsme z Radmcového vzdélavactho programu pro
zékladni vzdélavani, konkrétné ze vzdélavaci oblasti Clovek a jeho svét a z prufe-
zového tématu Environmentalni vychova. Vytvorili jsme Cinnosti, které byly konci-
povany tak, aby se Zaci kromé procvi¢eni matematickych poznatka dozvédéli nové
informace z prirodovédy nebo si upevnili ty znamé. Realizovali jsme didaktickou hru
a kratkou badatelsky orientovanou aktivitu, fe$ili slovni tilohy a provedli jednoduché
statistické Setfeni. Jednalo se pfedevsim o motivaéni aktivity nebo ¢innosti slouzici k
upevnéni u¢iva obou predméti. Na zakladé vysledki a reflexi jednotlivych ¢innosti

vvvvvv

Klicova slova: matematika, prirodovéda, integrace, primérni skola

THE USE OF SCIENCE IN THE TEACHING OF MATHEMATICS IN
THE 1ST GRADE OF PRIMARY SCHOOL

Abstract

Connecting mathematics with other subjects can show students the use of mathe-
matics in other fields of human activity. In the fifth year of elementary school, a
probe was held, the goal of which was to prepare, implement and reflect on activities
connecting science knowledge with mathematics. We were based on the Framework
Educational Program for Basic Education, specifically from the educational area
Man and his World and from the cross-cutting topic Environmental Education. We
created activities that were designed so that, in addition to practicing mathematical
knowledge, students learn new information or consolidate what they already know.
We implemented a didactic game and a short research-oriented activity, solved word
problems and carried out a simple statistical investigation. These were primarily
motivational activities or activities used to consolidate the curriculum of both sub-
jects. Based on the results and reflections of individual activities, we found that the
implementation of motivational activities was more successful.

Keywords: mathematics, science, integration, primary school

Literatura

Jetabek, J. a kol. Ramcovy vzdélavaci program pro zékladni vzdélavani 2023 s vy-

Page 46



Elementary Mathematics Education April 24-26, 2024

zna¢enymi zménami. Dostupné z

https:/ /www.edu.cz/rvp-ramcove-vzdelavaci-programy /ramcovy-vzdelavacici-program-
pro-zakladni-vzdelavani-rvp-zv/

Podrouzek, L. (2003). Uvod do didaktiky prvouky a p¥irodovédy pro primarni gkolu.
Pelhiimov: Ales Cengk. ISBN 80-86473-45-7.

Polak, J. (2016). Didaktika matematiky: jak uc¢it matematiku zajimavé a uzite¢né.
Plzen: Nakladatelstvi Fraus. ISBN 978-80-7489-326-1.

Rakousova, A. (2008). Integrace obsahu vyucovani v primarni skole. Praha: Grada.

Kontaktni adresa

Mgr. Eliska gtépénova

Zéakladni skola Ostrov

Masarykova 1289, 363 01 Ostrov
Telefon: 4420 353 800 411

E-mail: eliska.stepanova@1lzsostrov.cz

PhDr. Sarka Pschouckové, Ph.D.
KMT FPE ZCU v Plzni
Klatovské 51, 306 14 Plzen
Telefon: +420 377 636 274
E-mail: pechouck@kmt.zcu.cz

Page 47


https://www.edu.cz/rvp-ramcove-vzdelavaci-programy/ramcovy-vzdelavacici-program-pro-zakladni-vzdelavani-rvp-zv/
https://www.edu.cz/rvp-ramcove-vzdelavaci-programy/ramcovy-vzdelavacici-program-pro-zakladni-vzdelavani-rvp-zv/

Elementary Mathematics Education April 24-26, 2024

MIMOSKOLSKE AKTIVITY NA ROZVOJ SPECIFIC-
KEHO MATEMATICKEHO MYSLENIA ZIAKOV MLAD-
SIEHO SKOLSKEHO VEKU

Valéria SVECOVA, Gabriela PAVLOVICOVA
Abstrakt

V prispevku prezentujeme proces tvorby mimoskolskych aktivit realizovanych v
ramci 2. roku rieSenia projektu APVV-20-0599 Intervencny program v prirodnych
vedach a matematike, ktory sa orientuje na rozvoj kognitivnych schopnosti deti a
ziakov v oblasti prirodovedného a matematického myslenia a naslednt tpravu prip-
ravy buducich uéitelov prirodovednych predmetov a matematiky. Cielom nami vy-
tvorenych a realizovanych aktivit bol rozvoj Specifického matematického myslenia,
predovsetkym logického a funkéného myslenia. Pri ich tvorbe sme vychadzali zo mi-
nuloro¢nych skisenosti. So ziakmi primérneho vzdelavania sme v praxi odskusali ak-
tivity s ndzvom Experimentujeme s geometrickymi utvarmi. Zamerali sme sa vztahy
medzi ¢islami a matematickymi operaciami — komutativny a asociativny zékon, ako
aj vztahy medzi postupnostami.

Dalsie stretnutia boli venované zberu a vyhodnocovaniu dat a zostrojovaniu grafov.
My sme sa zamerali na grafické a tabulkové reprezentacie s akcentom na manipuléciu
s roznymi modelmi a didaktickymi pomockami. V ramci troch samostatnych hodin
boli realizované aktivity, poc¢as ktorych ziaci vyuzivali Lego, stavebnicové kocky, pa-
pieriky a pracovné listy na zaznamenavanie zistenych udajov vo forme stipcovych
grafov a tabuliek, ktoré navzajom prepajali. V zavere stretnuti sme sa venovali vy-
hodnocovaniu aktivit.

KTluadové slova: specifické matematické myslenie, tvorba aktivit, mimogkolské akti-
vity

EXTRA-SCHOOL ACTIVITIES FOR THE DEVELOPMENT OF SPE-
CIFIC MATHEMATICAL THINKING OF PUPILS

Abstract

In the article, we present the process of creating extracurricular activities imple-
mented as part of the 2nd year of the project APVV-20-0599 Intervention program
in natural sciences and mathematics, which is oriented towards the development of
cognitive abilities of children and pupils in the field of natural science and mathe-
matical thinking and the subsequent adjustment of the training of future teachers
of natural science subjects and mathematics. The goal of the activities created and
implemented by us was the development of specific mathematical thinking, primarily
logical and functional thinking. When creating them, we were based on last years’
experience. With the pupils of primary education, we tried in practice the activities
called Experimenting with geometric shapes. We focused on relationships between
numbers and mathematical operations - commutative and associative law, as well as
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relationships between sequences.

Other meetings were devoted to the collection and evaluation of data and the cons-
truction of graphs. We focused on graphic and tabular representations with an emp-
hasis on handling various models and didactic aids. During three separate lessons,
activities were carried out during which the students used Lego, building blocks,
papers, and worksheets to record the data found in the form of bar graphs and tab-
les, which they connected to each other. At the end of the meetings, we focused on
evaluating the activities.

Keywords: specific mathematical thinking, creation of activities, extra- school ac-
tivities
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NOVE MOZNOSTI V TVORBE MATEMATICKYCH
PREDSTAV V PRIMARNEJ SKOLE

Anna VASUTOVA
Abstrakt

Tvorenie predstav o matematickych pojmoch je kl'i¢ovou tlohou primarneho mate-
matického vzdelavania. Niekolko desatroc¢i boli v naSom Skolstve za tymto tcelom
vyuzivané skér transmisivne pristupy a deduktivne metdédy tvorby poznatkov. V
poslednych rokoch je mozné aj v nasich podmienkach zaznamenat zmeny vo vzdel4-
vacich koncepciach. Ide najmé o konstruktivisticky orientované koncepcie. Tie kladi
doraz najma na aktivnu a samostatna rolu ziaka v pojmotvornom procese. Jed-
nym z protagonistov zmien v matematickom vzdelavani je aj prof. Juraj Hromkovi¢,
ktory je okrem iného tvorcom ucebnych materidlov z matematiky a informatiky ur-
Cenych pre elementarnu $kolu. Prispevok méa za ciel prezentovat osobnu sktisenost
zo stretnutia s uvedenou koncepciou s akcentom na metodiku zavedenia pojmu ¢&islo
a zékladnych aritmetickych operacii s ¢islami. Uvedeny autor vychadza z potrieb
siCasného sveta, v ktorom nestaci ziakom prezentovat hotové vysledky vedy napri-
klad v podobe algoritmov, ktoré sa ucia naspamét, kde sa zaroven uprednostiiuje
automatizacia pri rieSeni tloh. Doéraz kladie najmé na tvoriva ¢innost Ziakov v pro-
cese ziskavania poznatkov, v procese ziskavania nastrojov na ziskavanie poznatkov,
v procese vytvarania hypotéz a ich nasledného overovania a v procese komunikécie
vysledkov. Autor d'alej vychidza z potreby vyuzit vo vzdelavani prirodzent zveda-
vost deti a ich taZzbu po objavovani, ¢im je moZné zvysit ich zaujatost. Samotné
objavovanie zakonitosti, nielen v matematike, dalej vedie k fascinécii ziakov, ¢im je
mozné vytvarat radost a pozitivny postoj k uceniu sa aj na cely Zivot.

Kruacové slova: konstruktivisticky pristup vo vzdelavani, pojmotvorny proces v
matematike

NEW METHODS OF MATHEMATICS IDEAS CREATION IN PRI-
MARY SCHOOL

Abstract

The key aspect of primary mathematics education is pupils’ creation of fundamental
mathematical ideas. In the past, mainly transmissive and deductive educational met-
hods were used in teaching. Recently, educational conceptions have changed towards
the use of constructivist methods. Their role is to support the active and individuali-
sed learning of pupils. One of the protagonists of moves in mathematics education is
Professor Hromkovic, an author of elementary mathematics and informatics textbo-
oks. The presentation aims to share a personal experience with Professor Hromkovic’s
method, particularly in describing the teaching of numbers and arithmetic operati-
ons. Professor Hromkovic’s method stands against presenting pupils with knowledge
and mathematical concepts in their final form, forcing pupils to memorise algorithms
and automatically apply patterns and procedures when solving problems. Instead,
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attention is paid to the creative work in knowledge acquisition, designing tools for
the learning process, and formulating hypotheses and proofs through communica-
tion. The author considers children’s natural curiosity essential for the educational
process; thus, he claims its practical utilisation to increase children’s interest in mat-
hematics. Making discoveries by pupils supports their relationship with mathematics
and brings joy and a positive attitude towards lifelong learning.

Keywords: educational constructivism, conceptual learning in mathematics
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MATEMATICKE PRAKTIKY V ELEMENTARNEJ PRI-
RODOVEDE

Peter VATRAL, Katarina ZILKOVA
Abstrakt

Prispevok je zamerany na skiimanie procesu rozvijania matematickych zru¢nosti zia-
kov mladsieho skolského veku v oblasti narabania s tidajmi. Cielom vyskumu bolo
prostrednictvom akéného vyskumu zistit, ako moézu praktické aktivity v prirode,
zamerané na meranie, porovnévanie a usporiadanie prispiet k rozvijaniu matematic-
kych zrucnosti ziakov. Aktivity, suvisiace s prebudzanim prirody, zahffiali ¢innosti
orientované na meranie réoznych prirodnych objektov (puciky, listy a pod.) a prirod-
nych javov (napr. rast), s vyuzitim milimetrového papiera, ¢im sa ziakom poskytuje
prakticka skidsenost s meranim mimo tradi¢ného prostredia v triede. Matematické
aktivity sa uskutocnili pocas mesiacov februar-april na hodinidch matematiky. Vy-
skum pozostaval z metéd pozorovania triedy pri meraniach, analyzy Ziackych prac
a projektov v priebehu skimanych mesiacov, a rozhovoru so ziakmi formou diskusie
o dosiahnutych vysledkoch pocas aktivit. Vysledky vyskumu ukazuju, Ze praktické
aktivity v prirode viedli z ¢asového hladiska k zlepSeniu schopnosti Ziakov usku-
to¢fiovat presnejsie merania a analyzovat ziskané udaje z pohladu matematiky, ale
aj prirodovedy. ZvySend motivacia ziakov, pozorovand pocas aktivit, poukazuje na
vyznam praktického ucenia sa pre ziakov. Vyskum reflektuje na pilotovant reformu
gkolstva, ktora sa snazi integrovat viac praktickych a aplikovatelnych matematickych
praktik vo vyucovani matematiky, s cielom podpory dokladnejsicho porozumenia a
schopnosti aplikovat naucené poznatky v praxi.

Kruacové slova: STEM, rozvoj matematickych zruc¢nosti, aktivity v prirode

MATHEMATICAL PRACTICES IN ELEMENTARY SCIENCE EDU-
CATION

Abstract

This paper focuses on exploring the process of developing mathematical skills among
younger school-aged students in the context of data handling. The aim of the research
was to determine, through action research, how practical activities in nature, focused
on measurement, comparison, and organization, can contribute to the development of
students’ mathematical skills. Activities related to the awakening of nature included
tasks aimed at measuring various natural objects (buds, leaves, etc.) and natural
phenomena (e.g., growth), utilizing graph paper, thereby providing students with
practical measurement experience outside the traditional classroom setting. Mathe-
matical activities took place during the months of February to April in mathematics
classes. The research consisted of methods of classroom observation during mea-
surements, analysis of students’ work and projects over the studied months, and
interviews with students in the form of discussions about the results achieved during
the activities. The findings indicate that practical activities in nature led to an im-
provement in students’ abilities to perform more precise measurements and analyse

Page 52



Elementary Mathematics Education April 24-26, 2024

collected data from both a mathematical and scientific perspective over time. Inc-
reased student motivation observed during the activities highlights the significance
of practical learning for students. This research reflects on a piloted educational re-
form aiming to integrate more practical and applicable mathematical practices in
mathematics education, with the goal of supporting a deeper understanding and the
ability to apply learned knowledge in practice.

Keywords: STEM, development of mathematical skills, activities in nature
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VYUZITIE ROBOTIKY VO VYUCOVANI MATEMA-
TIKY

Patrik VOSTINAR, Laura KOZOLKOVA
Abstrakt

V poslednych rokoch je ¢oraz zaujimavejsie pouzivat rozne robotické stavebnice vo
vyucovacom procese. Nie je ni¢ zvlastne, ak sa tieto zariadenia pouzivaju uz v preds-
kolskych zariadeniach, alebo na 1. stupni zakladnych Skolach. Nevyhodou tychto
stavebnic je, Ze sa ich uditelia, ktori neucia informatiku boja pouZzivat, pricom uz vy-
robcovia odporucaju pouzivat tieto stavebnice na réznych predmetoch (maji napr.
nalepku STEM — skratka z veda, technologia, inZinierstvo a matematika). Na hodi-
nach matematiky je mozné pouZzivat robotov Ozobot, BeeBot, mBot a pod. Najv-
hodnejsim a najjednoduchs8im robotom na pouZzivanie je Ozobot, ktory rozvija kre-
ativne a logické myslenie. Robota Ozobot je moZzné vyuZit v matematike na pre-
cvicovanie roznych tloh napr. vyfarbi prazdne policka tak, aby robot isiel iba po
parnych /neparnych ¢islach, vyries matematické rovnice a prirad na prazdne policka
farby, ktoré najdes v tabulke s vysledkami a pod. O implementéacii robotov Ozo-
bot do vzdeldvania na slovenskych a Ceskych Skolach pisali napr. Picka, Dosedla,
Stuchlikova (2020), Zacek, Smolka (2019), Stoffova, Katyetova a Obonya (2023).

KTadové slova: Robotické stavebnice, Ozobot, STEM

THE USE OF ROBOTICS IN THE TEACHING OF MATHEMATICS
Abstract

In recent years, it has become more and more interesting to use various robotic kits
in the teaching process. It is not unusual if these devices are already used in prescho-
ols or in the 1st grade of primary schools. The disadvantage of these construction
kits is that teachers who do not teach computer science are afraid to use them, while
the manufacturers already recommend using these kits in various subjects (e.g. they
have a STEM label - an abbreviation for science, technology, engineering and mathe-
matics). Ozobot, BeeBot, mBot, etc. robots can be used in mathematics lessons. The
most suitable and simple robot is Ozobot, which develops creative and logical thin-
king. The Ozobot robot can be used in mathematics to practice various tasks - e.g.
color the empty squares so that the robot only goes after even/odd numbers, solve
mathematical equations and assign the colors to the empty squares that you find in
the table with results, etc. About the implementation of Ozobot robots in education
in Slovak and Czech schools, e.g. Picka, Dosedla, Stuchlikova (2020), Zacek, Smolka
(2019), Stoffova, Katyetova and Obonya (2023).

Keywords: Robotic kits, Ozobot, STEM
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ROZVOJ NAZORNOSTI V MATEMATICE S VYUZI-
TIM ROZSIRENE REALITY

Jan WOSSALA, Toméas HOLADA
Abstrakt

Digitalni technologie ndm maji moznost poméhat témér ve vSech oblastech naseho
zivota. Ne vzdy jsou ovSem vyuzivany acelné pro rozvoj nasich znalosti a dovednosti.
Témér kazdy z nas vyuziva chytry telefon, tablet apod. Vyfizujeme e-maily, zpravy,
piSeme dokumenty, vytvarime tabulky a grafy, pfipadné prezentace. Vyhledavame
informace a odborné ¢lanky. Nékdy vyuZivame tyto technologie i ve spojeni s roz-
sifenou realitou ¢i dokonce i pro virtudlni realitu. Préavé tyto technologie — tablety,
bryle pro virtualni realitu, interaktivni panely s vlastnim opera¢nim systémem, kde
lze instalovat aplikace jako GeoGebra apod., ndm umoziuji rozsitit vyuku matema-
tiky.

Jak uvadi ve své studii Cao (2023), technologie rozsifené reality (AR) a virtualni
reality (VR) mély vliv na matematické vzdélavani zaka. Zejména v geometrii, diky
moznostem vizualizovat, byl vysledek v ramci této studie nejvyznamnéjsi.

Tento prispévek bude prezentovat nékteré néstroje pro vyuku matematiky s vyuzitim
modernich technologii, zejména pak rozsifené reality.

Kli¢ova slova: matematika, vzdélavani, rozsifena realita, virtualni realita

DEVELOPMENT OF VISUALISATION IN MATHEMATICS USING
AUGMENTED REALITY

Abstract

Digital technologies have the ability to help us in almost every area of our lives.
However, they are not always used effectively to develop our knowledge and skills.
Almost all of us use a smartphone, tablet, etc. We handle emails, messages, write
documents, create spreadsheets and graphs, or make presentations. We search for in-
formation and specialist articles. Sometimes we use these technologies in conjunction
with augmented reality or even for virtual reality. It is these technologies - tablets,
virtual reality glasses, interactive panels with their own operating system, where
applications such as GeoGebra etc. can be installed - that allow us to enhance our
mathematics education.

As Cao (2023) states in his study, augmented reality (AR) and virtual reality (VR)
technologies have had an impact on students’ mathematics education. Especially in
geometry, due to the ability to visualize, the result was the most significant in this
study.

This paper will present some tools for teaching mathematics using modern techno-
logies, especially augmented reality.

Keywords: mathematics, education, augmented reality, virtual reality
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GRADOVANE TESTY Z GEOMETRIE V PRIPRAVE
UCITELU 1. STUPNE ZS

Renata ZEMANOVA
Abstrakt

Individualizace a diferenciace vyuky jsou aktuélnimi tématy soucasné skoly. Ve vy-
sokoskolské piipravé studenti je vyuzivame predevsim formou individualnich kon-
zultaci, avSak v prezenéni vyuce méné. Nase zkusenosti vSak ukazuji stale vétsi roz-
dily v oblasti studijnich pfedpoklad i matematickych znalosti studenti pfi zahajeni
vysokoskolského studia. Jejich problémy se zvladénim vysokoSkolského obsahu nés
vedou k hledan{ moznosti, jak bez snizeni naroki na vystup a s omezenou ¢asovou
dotaci jejich potfeby naplnit.

Adaptive learning, branching learning, personalized learning... responzivni vyuka,
kterd mé ambice nahradit ¢ doplnit formativni zpétnou vazbu, jsou modely uceni
vyrazné zaméfeného na potieby studenta. Jednou z moznosti, jak prizptsobit zadani
tloh moZnostem fesitelt, je gradace zadani.

Zabyvame se vyuzitim gradovanych testl z geometrie v pfiprave uciteli 1. stupné ZS.
Sestavili jsme gradované série tloh, popsali jejich grada¢ni parametry, nastavili para-
metry pro zpétnou vazbu a hodnoceni. Série jsme realizovali se studenty 2.-3. ro¢niku
oboru Ucitelstvi pro 1. st. ZS, a to v prezencni i kombinované formé studia. Vysledky
jsme vyhodnotili a analyzovali. Popsali jsme p¥inosy a rizikové faktory, navrhli dalsi
vyuziti.

Klicova slova: individualizace, diferenciace, responzivni vyuka, gradované tulohy,
grada¢ni parametry, analyza feSeni, geometrie, testovani

GRADED TESTS IN GEOMETRY IN THE TRAINING OF TEACHERS
FOR THE FIRST STAGE OF PRIMARY SCHOOL

Abstract

Individualization and differentiation of teaching are current topics in the current
school. In the university preparation of students, we use them mainly in the form of
individual consultations, but less so in face-to-face teaching. However, our experience
shows increasing differences in the field of study prerequisites and students’ mathe-
matical knowledge when starting university studies. Their problems with managing
university content led us to look for ways to meet their needs without reducing
output requirements and with a limited time allowance.

Adaptive learning, branching learning, personalized learning. .. responsive teaching,
which has the ambition to replace or supplement formative feedback, are models of
learning that is strongly focused on the needs of the student. One of the options for
adapting the assignment of tasks to the capabilities of the solvers is the gradation
of assignments.

We deal with the use of graded tests in geometry in the preparation of 1st-grade
elementary school teachers. We compiled a graded series of tasks, described their
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grading parameters, and set parameters for feedback and evaluation. We implemen-
ted the series with students from the 2nd to 3rd grades years in the field of Teaching
for 1st grade of Elementary school, in both full-time and combined forms of study.
We evaluated and analysed the results. We described the benefits and risk factors
and suggested further uses.

Keywords: individualization, differentiation, responsive teaching, graded tasks, gra-
ding parameters, solution analysis, geometry, testing
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ZAMERY A CIELE KURIKULARNEJ REFORMY ELE-
MENTARNEJ MATEMATIKY

pozvané prednaska

Katarina ZILKOVA
Abstrakt

Prispevok je zamerany na otazky spojené s tvorbou a implementaciou kurikulérnej
reformy primarneho matematického vzdelavania. Cielom je opisat koncepéné zamery
a ciele reformy z pohladu autorov, ktoré st pre interpretaciu ucitelmi a nasledni im-
plementaciu do matematického vzdelavania kardinalne. Dominantnou zmenou v ak-
tuélnej kurikularnej reforme je zavedenie matematickych praktik, ktorych cielom je
rozvijat matematicka gramotnost Ziakov prostrednictvom ¢innosti a interaktivnych
metod prace v matematike. Matematické praktiky definuju vzdelavaciu sucinnost
medzi ziakmi a ucitelmi (pozri eduka¢né praktiky v Slavik, Janik, Najvar, Knecht,
2017) a integruji matematické reprezentacie, modelovanie, jazyk, komunikéciu a ar-
gumentéciu, ktora sa poZzaduje na veku a schopnostiam primeranej arovni ziakov. V
prispevku st opisané konkrétne predstavy autorov reformy o matematickych prak-
tikdch v téme numeracie. Aplikovany bol deskriptivny dizajn vyskumu s autormi
reformy s cielom poskytnit vychodiskovy stav ako zéklad pre dalgie skimanie a
hlbgie pochopenie toho, ako ucitelia zédkladnych k6l vnimaja novi reformu a ako ju
implementuji. Medzi autormi zamyslanym a ucitelmi implementovanym kurikulom
(Van de Akker, 2010) moze byt totiz vazna diskrepancia.

Kladové slova: : kurikulum, reforma, primarne matematické vzdelavanie, matema-
tické praktiky

INTENTIONS AND OBJECTIVES OF ELEMENTARY MATHEMA-
TICS CURRICULUM REFORM

Abstract

This contribution focuses on aspects related to the creation and implementation of
the curricular reform of primary mathematics education. Our aim was to describe the
conceptual underpinnings and goals of the reform, from the perspective of the aut-
hors, which are crucial for interpretation by teachers and subsequent implementation
in mathematics education. The primary change in the current curriculum reform is
involves the introduction of mathematical practices, aimed at developing students’
mathematical literacy through activities and interactive methods in mathematics.
These practices define educational cooperation between students and teachers (see
educational practices in Slavik, Janik, Najvar, Knecht, 2017) and integrate mat-
hematical representations, modelling, language, communication and argumentation,
which are tailored to the students age and ability level. The article describes the
authors ‘perspectives on mathematical practices in the topic of numeration. A desc-
riptive research design was used in the collaboration with the authors of the reform,
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to lay a foundation for further investigation and a deeper understanding of how pri-
mary school teachers perceive and interpret the new reform. Indeed, there could be
a serious discrepancy between the authors’ intended and the teachers’ implemented
curriculum (Van de Akker, 2010).

Keywords: curriculum, reform, primary mathematical education, mathematical
practices
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