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Anotace

Sbornik obsahuje abstrakty piispévki ucastnikii védecké konference s mezinarodni ti¢asti
Elementary Mathematics Education 2025, kterd se pod nazvem ,,Minulost, soucasnost
a budoucnost (pre)primarniho vzdeélavani matematice kona ve dnech 23. — 25. 4. 2025
v prostorach Univerzity Palackého v Olomouci.

Vysledky védeckovyzkumné, odborné a pedagogické ¢innosti Gcastniki konference jsou
zaméfeny na aktualni problémy matematické pfipravy uditeli pro oblast preprimarniho
a primarniho vzdélavani.

Abstract

The proceedings contain abstracts from participants of the international scientific
conference Elementary Mathematics Education 2025, which is held under the title “Past,
present and future of (pre)primary mathematics education” on 23. — 25. 4. 2025 in the
premises of the Palacky University Olomouc.

The results of scientific research, professional work and pedagogical activities of
conference participants are focused on current problems in the mathematical preparation
of teachers for pre-primary and primary education.
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Cilem konference je prezentace puvodnich vysledkl védeckovyzkumné a odborné prace
v oblasti matematiky a didaktiky matematiky, zaméfené na aplikaci v primarnim
a preprimarnim matematickém vzdélavani a v pregradualni ptipraveé budoucich ucitelt pro
1. stupen zakladnich $kol.

Hlavni témata konference

Historie jako soucast matematického vzdélavani

Rozvoj matematické gramotnosti zaka v (pre)primarnim vzdélavani
Aktualni metody a formy v (pre)primarnim matematickém vzdélavani
Digitalni technologie jako uéebni pomicka v matematickém vzdélavani
Soucasnost a budoucnost piipravy ucitelti pro (pre)primarni vzdélavani

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 and pre-primary education and in the undergraduate
preparation of primary school teachers.

Main Conference Topics:

e  History as part of mathematics education

e  Development of pupil's mathematical literacy in (pre)primary education
e  Current methods and forms in (pre)primary mathematics education

e Digital technologies as a teaching tool in mathematics education

e The present and future of teacher training for (pre)primary education
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VYVOJ PREDSTAV ZAKU ZAKLADNICH SKOL O NEKONECNU

Petr EISENMANN

Abstrakt

Fenomén nekonecna je kliCovym pojmem v matematice i jejim vyuovani. Rozvijeni
poznatkl o nekoneénu tvofi v historii matematiky zasadni mezniky dalezité pro jeji dalsi
vyvoj. Lze predpokladat, ze prekazky, které se objevily ve fylogenezi koncepce
nekonecna, nalezneme i v ontogenezi, a ze piekonavani téchto piekazek je nutnou
komponentou poznavaciho procesu jedince.

V ptednasce bude vysvétleno, co se rozumi epistemologickou piekazkou a jak je
mozné vyuzit tzv. kognitivni konflikt k pfekonavani piekazek zaka pii formovani jejich
spravnych piedstav o fenoménech spjatych s pojmem nekonecna.

Formulovany budou dva hlavni zdroje piekazek v porozuméni nekone€nu, a to tzv.
pojeti existence objektl a problematika obzoru a jeho polohy.

Nasledovat bude predstaveni ctyf zékladnich skupin piekazek v porozumeéni
nekone¢nu, kterymi jsou: znalosti o konecnych mnozinach, zaména objektu s jeho
modelem, znalosti o kone¢nych procesech a znalosti o0 mnoziné pfirozenych ¢isel.

V zavéru prednasky pak bude prezentovana klasifikace ¢tyt fazi predstav, kterymi
jedinec obvykle prochazi ve svém vyvoji chapani fenoménd spjatych s nekone¢nem.

V celé prednésce, ktera cerpa z vysledki neékolika vyzkumnych projektii uplynulych
15 let, bude diraz kladen na problematiku spjatou uizce s zaky ve véku 5-11 let.

Klic¢ova slova: nekonec¢no, prekazka, kognitivni konflikt, obzor, mohutnost, usporadani

DEVELOPMENT OF PRIMARY SCHOOL STUDENTS' CONCEPTIONS OF
INFINITY

Abstract

The phenomenon of infinity is a key concept in both mathematics and mathematics
education. The development of knowledge about infinity has historically marked
significant milestones crucial for the advancement of mathematics. It can be assumed that
the obstacles encountered in the phylogenesis of the concept of infinity can also be found
in its ontogenesis and that overcoming these obstacles is an essential component of an
individual's cognitive development.

The lecture will explain the concept of an epistemological obstacle and how the so-
called cognitive conflict can be used to help students overcome difficulties in forming
correct conceptions of phenomena related to the notion of infinity.

Two main sources of obstacles in understanding infinity will be identified: the
concept of the existence of objects and the issue of the horizon and its position.

10



This will be followed by the presentation of four fundamental groups of obstacles in
understanding infinity, namely: knowledge about finite sets, replacement of an object by
its model, knowledge about finite processes, and knowledge about the set of natural
numbers.

The lecture will conclude with a classification of the four phases of ideas that an
individual usually goes through in their development of understanding of phenomena
related to infinity.

Throughout the lecture, which draws on findings from several research projects
conducted over the past 15 years, special emphasis will be placed on issues specifically
related to students aged 5 to 11 years.

Keywords: infinity, obstacle, cognitive conflict, horizon, cardinality, ordering

Kontaktni adresa

doc. PaedDr. Petr Eisenmann, CSc.

Katedra matematiky Prirodovédecké fakulty UJEP
Pasteurova 13, Usti nad Labem

Telefon: +420 47528 669

E-mail: petr.eisenmann@ujep.cz
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GEOMETRICKE I,'JTVARY — POHLED DO STAROVEKU, DO
UCEBNIC I DO ZAKOVSKYCH LAVIC

Zdenék HALAS

Abstrakt

V ptedchozich letech probéhl pomérné rozsahly vyzkum zaméfeny na geometrické
utvary a geometricka zobrazeni. Testovano bylo téméf 1500 zakt a budoucich uditeld.
V ptednasce predstavime nékteré vysledky tohoto vyzkumu se zaméfenim na konceptualni
porozuméni geometrickym Utvarim (trojuhelnik, kruh, uhel) vcetné porovnani
s vybranymi soucasnymi ucebnicemi i s pohledem do starovékého pojeti geometrickych
atvart.

Kli¢ova slova: geometrické utvary, uéebnice, starovék

GEOMETRIC FIGURES: A LOOK INTO ANTIQUITY, INTO TEXTBOOKS
AND INTO PUPILS' DESKS

Abstract

A substantial amount of research has been conducted on geometric figures and
geometric representations in previous years. This research involved testing of almost 1500
pupils and prospective teachers. In the presentation we will focus on the results of the
research, with particular reference to the conceptual understanding of geometric figures
(triangle, circle, angle), and we will include comparisons with selected contemporary
textbooks, as well as insights into ancient concepts of geometric figures.

Keywords: geometric figures, textbooks, ancient

Kontaktni adresa

Mgr. Zdenék Halas, DiS., Ph.D.
Matematicko-fyzikalni fakulta, Univerzita Karlova
Sokolovska 49/83, Praha 8

Telefon: +420 95155 3215

E-mail: zdenek.halas@matfyz.cuni.cz
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COMENIUS IN SAROSPATAK

Péter KORTESI

Abstract

Comenius first came to Sarospatak in May 1650, when he was commissioned by the
Synod of the Bohemian-Moravian Brothers as a bishop to visit his exulant co-religionists
who had found refuge in Hungary, and when, at the request of the Rakoczi family, he also
prepared a plan for the modernization of the school in Patak. And since the plan won the
approval of Zsuzsanna Lorantffy and her son, Zsigmond Réakoczi, they invited him to work
in the stream, to settle down, and to direct the implementation of his plan. Comenius
accepted the invitation, and returning in the autumn he began his four-year blessed activity.

The four years Comenius stayed in Sarospatak can be considered the richest time of
his life in terms of his pedagogical activity. With the introduction of textbooks, he
abolished the time-consuming copying of compendiums; he popularized school drama,
provided free board for many poor students, and enriched the library, which at that time -
including the books of Zsigmond Rakoéczi - had no equal in the two Hungarian homelands.
His main merit was his new method of teaching Latin: instead of dry grammar, he taught
from examples, based on speaking practice, mainly with the help of illustration. Beside
reforming the teaching of Latin he emphasized the importance of teaching in the natal
language of students. During his stay in Sarospatak he finalized the famous four language
edition of Orbis Pictus as well.

It is him who formulated his program in his inauguration speach on November the
24th 1650 in Sarospatak:

"And here I am: first, to invite you and yours more strongly by good conversation to
study human culture in a way more fit for a free man, or to lure you more pleasantly.
Second, to help you put together the best possible methodical books, the grindstones of
your talents, the files of judgment, and the rulers of the language (Latin and the mother
tongue). Thirdly, to show, by means of examples of constant practice, how to explain them
and make them useful to the young students. And finally, to give you the opportunity to
reform this school and the other orthodox schools in Hungary (as far as God allows). I say:
by yourselves. Because my shoulder, the shoulder of a sixty-year-old old man, can no
longer bear such a burden, but even if it did, it would be neither safe nor pleasant for me,
a stranger, to take on a task subject to envy. I can give you good advice, if I have any, even
if I am a stranger and a tired old man. On the other hand, it is the task of every striving
person - whether the individual or the people - to seek his own good."

[online]:

Comenius: A LELKI TEHETSEGEK KIMUVELESEROL, in Hungarian by Ol1¢ Istvan,
in Bibliotheca Comeniana, https://oktatas.unithe.hu/mct/BibliothecaComeniana_02.pdf

Keywords: Comenius, Sarospatak, Zsuzsanna Lorantffy, Orbis Pictus
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FLEXI Al - BEZPLATNY A EFEKTIVNI NASTROJ PRO PODPORU
VYUKY MATEMATIKY

Kvétoslav BARTEK, David NOCAR, Toméas ZDRAHAL

Abstrakt

Prispévek si klade za cil predstavit FLEXI Al, vyvinuty CK-12 Foundation,
bezplatny Al chatbot, ktery se zaméetuje na podporu vyuky matematiky i dalsich pfirodnich
veéd. Je navrzen tak, aby poskytoval zaktim interaktivni pomoc s domacimi ukoly, vysvétloval
umoziuje zakim udit se vlastnim tempem a ziskavat okamzité odpovédi na své dotazy.

Primarnim cilem Flexi Al je usnadnit zakiim pochopeni matematickych pojmii, zadani
matematickych tloh a jejich feSeni. Diky vyuziti pokroc¢ilé umélé inteligence a technologie
ChatGPT, Flexi nabizi personalizované vysvétleni a feSeni, kterd se prizptsobuji
individualnim potiebam kazdého zaka. At uz jde o zakladni aritmetiku, algebraické vyrazy

FLEXI klade dtiraz na bezpecné a podptirné prostredi, které zaktim umoznuje aktivneé
klast dotazy a prozkoumavat matematické koncepty. Srozumitelny jazyk a praktické
piiklady pomahaji zakim lépe pochopit i slozit¢jsi ukoly. Aplikace je navic navrzena tak,
aby podporovala pozitivni interakce, ¢imz vytvari ptijemné prostiedi pro uceni bez stresu.

Tento nastroj je volné dostupny na webu i jako mobilni aplikace pro zatizeni Android
a 108, coz znamena, Ze je snadno dostupny pro zaky a studenty po celém svété. FLEXI je
dostupny v nékolika jazycich a jeho pouziti nevyzaduje Zadnou registraci.

Pro zéky, ktefi chtéji si zlepsit své matematické dovednosti a potiebuji pribéznou
podporu pii uceni, je Flexi Al cennym pomocnikem. Pomaha nejen s domacimi ukoly, ale
i s pfipravou na testy a zkousky. Je idealni volbou pro zaky zakladnich i stfednich Skol,
kteti chtéji mit pti studiu spolehlivého a dostupného asistenta.

Klic¢ova slova: uméla inteligence (Al), chatbot, Skolska matematika, vyukové technologie,
digitalni u¢eni, podpora zak, bezplatné nastroje, zadbavné uceni.

FLEXI AI - A FREE AND EFFECTIVE TOOL FOR SUPPORTING
MATHEMATICS EDUCATION

Abstract

The aim of this paper is to introduce FLEXI Al, developed by the CK-12 Foundation,
a free Al chatbot focused on supporting the teaching of mathematics and other science
subjects. It is designed to provide students with interactive help with their homework,
explain more complex mathematical concepts, and support them in their learning. FLEXI
is available 24/7, enabling students to learn at their own pace and receive instant answers
to their questions.

16



The primary goal of Flexi Al is to help students understand mathematical terms,
problem instructions, and their solutions. Using advanced artificial intelligence and
ChatGPT technology, Flexi offers personalized explanations and solutions tailored to the
individual needs of each student. Whether it’s basic arithmetic, algebraic expressions, or
more advanced math problems, Flexi is designed to be user-friendly and accessible.

FLEXI places great emphasis on creating a safe and supportive environment, where
students are encouraged to ask questions and explore mathematical concepts. Clear
language and practical examples help students grasp even the most challenging tasks. The
application is also designed to foster positive interactions, making the learning experience
stress-free and enjoyable. This tool is freely available online as well as through mobile
apps for Android and iOS devices, making it easily accessible to students around the world.
FLEXI is available in multiple languages and requires no registration to use.

For students who want to improve their math skills and need ongoing learning
support, Flexi Al is a valuable companion. It helps not only with homework but also with
preparing for tests and exams. It is an ideal choice for elementary and secondary school
students who want a reliable and accessible assistant in their studies.

Keywords: artificial intelligence (Al), chatbot, elementary mathematics, educational
technology, digital learning, student support, free tools, fun learning, engaging learning.
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0] VSTUPN\:(CH VEDOMOSTIACH STUDENTOV PREDgKOLS’KEJ A
ELEMENTARNEJ PEDAGOGIKY A UCITELSTVA PRE PRIMARNE
VZDELAVANIE Z GEOMETRIE

Jana FIALOVA, Milan POKORNY, Sofia SVECOVA

Abstrakt

V prispevku sa zaoberame uroviiou vstupnych vedomosti Studentov bakalarskeho
Stidia predskolskej aelementarnej pedagogiky a Studentov magisterského Stidia
ucitel’stva pre primarne vzdelavanie na Pedagogickej fakulte Trnavskej univerzity z oblasti
geometrie. Na testovanie tirovne geometrickych vedomosti sme pouzili test publikovany
v Usiskin (1982), ktory sme prelozili do slovenského jazyka. Pre analyzu vysledkov
Studentov sme zvolili diferencovanejsi postup, pricom testové otazky sme rozdelili do
troch hladin. Hladina 0 — vizualizacia, hladina 1 — analyza alebo opis a hladina 2 —
abstrakcia alebo Uroven vztahov. Nedostatky Studentov sa preukazali uz na hladine
vizualizacie a uspesnost’ Studentov v d’alSich dvoch hladindch mala klesajuci charakter.
Statistické spracovanie vysledkov preukézalo signifikantny rozdiel medzi vysledkami
Studentov ucitel'stva pre primarne vzdeldvanie a Studentov predskolskej a elementérne;j
pedagogiky, ¢o pripisujeme aj skutocnosti, ze vicsina Studentov ucitel'stva pre primarne
vzdelavanie na naSej fakulte absolvovala povinne volitelny predmet Manipulacna
geometria a povinny predmet Pociato¢né matematické vzdelavanie. Napriek tomu
z analyzy vysledkov jednoznaéne vyplyva potreba posilnit’ vyucbu geometrie nielen
v programe predskolska a elementarna pedagogika, ale aj v programe uditel'stvo pre
primarne vzdelavanie. V prispevku s taktiez analyzované najCastejSie chyby, ktoré
Studenti v teste urobili. Mnohé zavery analyzy vysledkov testov sa zhoduju s tvrdeniami
publikovanymi v Zilkova (2013).

Kracové slova: geometrické vedomosti, hladiny van Hiele, testovanie z geometrie

ON THE INITIAL KNOWLEDGE OF STUDENTS OF PRE-SCHOOL
ELEMENTARY PEDAGOGY AND PRIMARY EDUCATION TEACHING IN
GEOMETRY

Abstract

The paper deals with the level of initial knowledge of students of the bachelor study
of Pre-school Elementary Pedagogy and students of the master study of Primary Education
Teaching at the Trnava University, Faculty of Education in the field of geometry. To test
the level of geometric knowledge we used a test published in Usiskin (1982), which we
translated into Slovak language. To analyse student performance, we divided the test
questions into three levels. Level 0 - visualization, Level 1 - analysis, and Level 2 —
informal deduction. Students' deficiencies were already demonstrated at the visualization
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level, and students' success in the other two levels was of a decreasing nature. The analysis
of the students' results showed deficiencies already at the level of visualization. Statistical
processing of the results proved a significant difference between the results of students of
Primary Education Teaching and students of Pre-school Elementary Pedagogy, which we
attribute to the fact that many students of Primary Education Teaching at our faculty took
the optional course Manipulative Geometry and the compulsory course Initial Mathematics
Education. Nevertheless, the analysis of the results clearly shows the need to strengthen
the teaching of geometry not only in the Pre-school Elementary Pedagogy program, but
also in the Primary Education Teaching program. The paper also analyses the most
common mistakes made by students in the test. Many of the conclusions of the analysis of
the test results are consistent with the claims published in Zilkova (2013).

Keywords: geometric knowledge, van Hiele levels, geometry testing
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KOMPARATIVNI AN@LYZA ZAMYSLENEHO MAT];MATICKEHQ
KURIKULA STUDIJNICH PROGRAMU,PRIPRAVUJICICH CESKE
UCITELE PRIMARNIHO VZDELAVANI

Jan GAGO

Abstrakt

S rostoucimi naroky na kvalitu i kvantitu ¢innosti provadénymi uciteli je ptihodné
dbat o co nejkomplexné&j§i podobu pregradualni pfipravy, ktera tyto odborniky ma nalezité
pfipravovat na vyzvy ucitelské profese soucasné a budouci doby. Ve vztahu k podobam
pregradualni ucitelské piipravy konferencni pfispévek pojednava o komparativni analyze
studijnich plant v kontextu zamysSleného matematického kurikula. Pozornost je
soustfedéna na zaméfeni, kreditovou hodnotu a vzdélavaci obsah povinnych kurzh
v nestrukturovanych magisterskych studijnich programech Ucitelstvi pro 1. stupen
zakladni skoly/U¢itelstvi pro 1. stupen zakladnich skol v jejich prezenéni formé. Analyze
bylo podrobeno deset aktualnich studijnich plant (bez specializace) z ¢eskych vetejnych
univerzit. Zamérem vyzkumného Setfeni bylo: (a) komparovat podil zastoupeni kurzt
v oborové, oborové-didaktické a praxeologické slozce programu; (b) komparovat podil
kreditové hodnoty zastoupeni v téchto slozkach a (c) komparovat podil explicitniho
vymezeni pfedem definovanych matematickych témat v ucivu kurzii ve vztahu ke
stézejnim rovinam (elementarni aritmetiky a algebry, elementarni geometrie a didaktiky
matematiky) oblasti primarniho matematického vzdélavani. Piispévek vznikl za podpory
Fakulty humanitnich studii Univerzity Tomase Bati ve Zliné v ramci feSeni projektu
IGA/FHS/2025/004.

Klic¢ova slova: pregradudlni ptiprava ucitelt, ucitelstvi pro prvni stupeni zékladni skoly,
studijni plany, zamyslené matematické kurikulum, primarni matematické vzdélavani

A COMPARATIVE ANALYSIS OF THE INTENDED MATHEMATICS
CURRICULUM OF STUDY PROGRAMMES PREPARING CZECH PRIMARY
SCHOOL TEACHERS

Abstract

With the increasing demands on the quality and quantity of activities performed by
teachers, it is appropriate to ensure that undergraduate training is as comprehensive as
possible to adequately prepare these professionals for the challenges of the teaching
profession today and in the future. In relation to the forms of pre-service teacher education,
the conference paper reports on a comparative analysis of study plans in the context of the
intended mathematics curriculum. Attention is drawn to the focus, credit value, and
educational content of the required courses in the unstructured master's degree programmes
Teacher Training for Primary Schools in their full-time form. Ten current study plans
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(without specialization) from Czech public universities were analysed. The intention of the
research investigation was (a) to compare the proportion of course representation in the
disciplinary, disciplinary-didactic, and praxeological components of the programmes; (b)
to compare the proportion of credit value representation in these components; and (c) to
compare the proportion of explicit definition of predefined mathematical topics in the
educational content of the courses in relation to the core levels (elementary arithmetic and
algebra, elementary geometry and didactics of mathematics) of the field of primary
mathematics education. The paper was written with the support of the Faculty of
Humanities, Tomas Bata University in Zlin, within the project IGA/FHS/2025/004.

Keywords: pre-service teacher education, teacher training for primary schools, study
plans, intended mathematics curriculum, primary mathematics education
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AI VO VYUCOVANI MATEMATIKY V PRIMARNOM VZDELAVANI

Pavol Hanzel, Patrik Vostinar

Abstrakt

Rychly rozvoj informaénych a komunikacnych technologii (IKT) prinasa
moznost’ inovovat’ vyu€ovanie matematiky uz na prvom stupni zakladnej Skoly. Tento
¢lanok sa zaobera implementiciou troch modernych nastrojov: softvéru GeoGebra,
vzdelavacieho systému LMS Moodle a aplikacii umelej inteligencie (Al) v matematickom
vzdelavani. Predstavujeme konkrétne priklady a didaktické pristupy, ktoré podporuji
rozvoj matematickych kompetencii, kritického myslenia a interaktivneho ucenia sa. Umela
inteligencia moéze personalizovat’ vyulovaci proces, generovat’ adaptivne ulohy
a poskytovat’ ziakom okamziti spatnu vizbu, ¢im zvySuje efektivitu vyu€ovania. Spravne
implementované technoldgie prispievaju k inovativnym metdédam v primarnom vzdelavani
a pomahaju ucitelom v tvorbe interaktivnych aktivit.

Klic¢ové slova: umela inteligencia, matematika, primarne vzdelavanie, GeoGebra, Moodle,
interaktivne uéenie

Al IN TEACHING MATHEMATICS IN PRIMARY EDUCATION

Abstract

The rapid development of information and communication technologies (ICT)
offers opportunities to innovate mathematics education already at the primary school level.
This paper explores the implementation of three modern tools: GeoGebra software, the
LMS Moodle educational system, and artificial intelligence (AI) applications in
mathematics education. We present concrete examples and didactic approaches that
support the development of mathematical competencies, critical thinking, and interactive
learning. Artificial intelligence can personalize the teaching process, generate adaptive
tasks, and provide students with instant feedback, thus increasing teaching efficiency.
Properly implemented technologies contribute to innovative methods in primary education
and assist teachers in creating interactive activities.

Keywords: artificial intelligence, mathematics, primary education, GeoGebra, Moodle,
interactive learning
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IZOMORFIZMUS SLOV’NYCH I’JLOH’ ZAM];RANYCH NA PREVOD
CisSLA MEDZI CIS!ZLNYMI POZICNYMI SUSTAVAMI S
NEROVNAKYM ZAKLADOM S PODPOROU AR

Jana HNATOVA

Abstrakt

Problematika zapisu ¢isel v danej pozi¢nej ststave a ich prevodov medzi réznymi
pozi¢nymi sustavami poskytuje uéitel'om komplexny vzdelavaci priestor s moznost'ou udit’
matematiku v stvislostiach. Dovol'uje prepéjat’ vyucbu matematickych metdd s modernymi
technologiami, ¢im podporuje hlbsie pochopenie spristupiiovaného matematického obsahu.
V prispevku st podrobnejSie rozpracované tri zakladné metédy prevodu Cisel medzi
poziénymi Ciselnymi sustavami — substitu¢na metdda, metdoda delenia zékladom a metdda
nasobenia zakladom. Prepojenia s ich vyuZzitim mozno identifikovat’ vo vnutri vzdelavacej
oblasti Matematika a informatika ako aj medzi skupinami d’alSich vzdelavacich oblasti —
Clovek a spolo¢nost’ a Umenie a kultira. Tieto st verifikované ukézkami izomorfnych tloh
vyuzitelnych v Skolskych i volnocasovych aktivitdch a navySe dovol'ujii posuvat’ statické
postupy k ich moznému dynamickému zobrazeniu prostrednictvom technoldgie rozsirenej
reality (AR). Uvedend technolédgia je podporovand napriklad volne dostupnou aplikaciou
GeoGebra Classic. Clanok tiez prindsa parcialne vyskumné zistenia z pilotného testovania
ucebnej podpory pripravenej do podoby autorsky navrhnutych appletov. Vysledky poukazuji
na zaujem $tudentov o pracu s novou AR technoldgiou ako aj na potrebu aktivne zaclenovat’
inovativne metddy a technologické nastroje do pregradualnej pripravy Studentov — buducich
ucitelov a pedagdégov smerujicich v ramci matematickej edukacie do primarneho
vzdelavania. Prispevok vznikol s podporou grantového projektu KEGA 024PU-4/2024
Technologia rozsirenej reality a jej inkorpordcia do matematickej pripravy studentov
v Studijnom programe Predskolska a elementdrna pedagogika a s podporou grantového
projektu VEGA 1/0734/25 Ucenie sa v suvislostiach v matematickej edukdcii — vyskum
moznosti integrdacie doménovych a prierezovych gramotnosti v kontexte kurikuldrnej
transformdcie riesenych na PF PU v Presove.

Klic¢ova slova: rozsirena realita, yyu¢ovanie matematiky v stivislostiach

ISOMORPHISM OF WORD PROBLEMS AIMING AT NUMBER
CONVERSION BETWEEN NUMERICAL POSITION SYSTEMS WITH
UNEQUAL BASE WITH SUPPORT OF AR

Abstract
The issue of number representation in a given positional numeral system and their
conversion between different positional systems provides educators with a comprehensive
educational framework that enables teaching mathematics in a contextualized manner.
It allows for the integration of mathematical methods with modern technologies, fostering
25



a deeper understanding of the presented mathematical content. This paper explores, from
a mathematical perspective, three fundamental methods for converting numbers between
positional numeral systems— the substitution method, the division-by-base method, and
the multiplication-by-base method. Connections to their practical applications can be
identified within the educational domain of Mathematics and Informatics, as well as
interdisciplinary links with other subject areas, such as Humanities and Social Sciences,
and Arts and Culture. These connections are verified through examples of isomorphic tasks
applicable in both school and extracurricular activities, allowing for the transition from
static procedures to potential dynamic representations using augmented reality (AR)
technology. This technology is supported, for instance, by the freely available GeoGebra
Classic application. The article also presents partial research findings from the pilot testing
of instructional support developed in the form of author-designed applets. The results
indicate students' interest in working with new AR technology, as well as the need to
actively incorporate innovative methods and technological tools into the pre-service
training of future teachers and educators specializing in primary mathematics education.

Keywords: Augmented reality. Teaching mathematics in context.
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NULA V MATEMATICE 1. STUPNE ZS

Jana HODACOVA

Abstrakt

Ve svém vyzkumu se zabyvam tim, jakou pfedstavu o nule maji zaci 3.-5. ro¢niku
zakladni Skoly. Navazuji na piispévek doktorky Michaely Kaslové — Nestandardni
diagnostické metody ve Skolni matematice. Zadani ikolu je formou slohové prace na téma:
Co bys fekl/a svému kamaradovi/kamaradce o nule?

Klic¢ova slova: nula, pfedstavy, ¢islo, nestandardni ukol, slohova prace

ZERO IN MATHEMATICS IN PRIMARY SCHOOL

Abstract

In my research, I am investigating the idea of zero among students in grades 3—5 of
primary school. I am following up on the contribution of Dr. Michaela Kaslova - Non-
standard diagnostic methods in school mathematics. The topic of the assignment is in the
form of a composition on the topic: What would you say to your friend about zero?

Keywords: zero, ideas, number, non-standard task, essay
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INTERz}KTiVNE APLIKACIE NA PRECVICOVANIE SCITANIA
A ODCITANIA SPAMATI

Roman HORVATH, Milan POKORNY

Abstrakt

Je vSeobecne zname, Ze digitalne technologie sa dnes vyuzivaju takmer vSade. Nie je
ni¢ vynimoéné, ked’ vidime, ako Sestrocné deti pracuju s tabletmi, mobilmi ¢i notebookmi.
Je preto tplne prirodzené snazit’ sa vyuzivat’ silné stranky digitalnych technoldgii aj vo
vyucovani matematiky na prvom stupni zakladnej Skoly, napriklad na precvicovanie
niektorych vedomosti a zrucnosti, ktoré si maji Ziaci zautomatizovat. V prezentacii
predstavujeme nase vlastné interaktivne aplikacie, ktoré mézu byt efektivne pouzitené
pri precvicovani s¢itania a od¢itania spamiti. Uvedené aplikacie vznikli v rdmci rieSenia
projektu KEGA 010TTU-4/2025 snazvom Rozvoj informatického a algoritmického
myslenia ziakov prostrednictvom efektivneho zaclenenia modernych technolégii do
vyucovania informatiky a matematiky. Aplikdcie su spustitelné na pocitacoch,
notebookoch, tabletoch aj mobiloch s opera¢nymi systémami Windows, macOS, Android,
iOS a inych s podporovanymi prehliada¢mi. Interaktivne aplikacie st vyuZzitel'né aj pocas
vyucovacich hodin na interaktivnej tabuli. Napriek tomu ich hlavny prinos vidime
v samostatnej praci ziakov, pretoze vd’aka aplikaciam si mézu Ziaci precvicovat’ s¢itanie
a od¢itanie samostatne, vlastnym tempom, v sulade so svojimi vedomostami
a schopnost’ami a tak si utvrdzovat’ poznatky aktivnou ¢innostou.

KPuacové slova: vyuCovanie matematiky, interaktivne aplikacie, IKT vo vzdelavani,
s¢itanie a od¢itanie.

INTERACTIVE APPLICATIONS TO PRACTICE ADDITION AND
SUBTRACTION

Abstract

It is generally known that digital technologies are used almost everywhere today.
It is not uncommon to see six-year-old children working with tablets, mobile phones, or
laptops. Therefore, it is natural to leverage the strengths of digital technologies in teaching
mathematics at primary school, for example, to practise certain knowledge and skills that
pupils are supposed to have mastered. In this contribution, we present our own interactive
applications that can be effectively used to practice addition and subtraction. These
applications were developed within the framework of the KEGA 010TTU-4/2025 project
entitled Development of Pupils’ Computational and Algorithmic Thinking through the
Effective Integration of Modern Technologies into the Teaching of Computer Science and
Mathematics. The applications can be used on computers, laptops, tablets, and mobile
phones with Windows, macOS, Android, i0S, and other supported browsers. They are also
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suitable for use on an interactive whiteboard during lessons. Nevertheless, we see their
main benefit in independent pupil work, as these applications allow pupils to practice
addition and subtraction on their own, at their own pace, in line with their knowledge and
abilities, thus reinforcing their understanding through active engagement.

Keywords: teaching mathematics, interactive applications, ICT in education, addition and
subtraction.
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PRACE S DATY A INFORMACEMI NA 1. STUPNI ZS

Marika HRUBESOVA, Pavel TLUSTY

Abstrakt

Uméni pracovat s daty a informacemi je bezesporu dovednost, kterou je tieba rozvijet
jiz na prvnim stupni ZS od prvniho roéniku. Uz malé déti se rozhlii kolem sebe, vimaji
si véci a n¢jakym zplsobem nad nimi pfemysleni, napf. jakou ma véc barvu, velikost,
z jakého materialu je vyrobena apod. Takové informace nam konkretizuji naSe predstavy
o svété a obecné mluvime o ziskavani riznych dat, informaci, se kterymi je tfeba umeét
pracovat. Napf. evidovat, filtrovat podle urcité charakteristiky, tfidit, porovnavat,
zpracovavat do piehlednych schémat, diagramii a z diagramt umét &ist. Clanek predstavi
n&kolik zajimavych aktivit (aloh) zamé&fenych na 1. stupeit ZS, které pomahaji rozvijet
kritické mysleni a dovednosti umét pracovat s daty.

Kli¢ova slova: prace s daty, evidence, tfidéni, diagramy, grafy, sbér dat, zpracovani dat

WORKING WITH DATA AND INFORMATION AT FIRST GRADE OF
PRIMARY SCHOOL

Abstract

The ability to work with data and information is undoubtedly a skill that needs to be
developed from the first year of primary school. Already young children look around,
notice things and think about them, e.g. what colour and size a thing is, what material it is
made of, etc. Such information concretises our ideas about the world and in general we
talk about the acquisition of different data, information that we need to know how to work
with. For example, to keep records, to filter according to certain characteristics, to sort, to
compare, to process into clear diagrams, diagrams and to be able to read from diagrams.
The article presents several interesting activities (tasks) aimed at the first grade of primary
school, which help to develop critical thinking and data handling skills.

Keywords: working with data, record keeping, sorting, diagrams, graphs, data collection,
data processing
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THE RELATIONSHIP BETWEEN ELEMENTARY SCHOOL STUDENTS' AGE
AND NTEREST IN LEARNING MATHEMATICS CONTENT

Slavisa JENJIC, Andrea DJUKIC

Abstract: Student success in learning and understanding mathematical content in
elementary school is determined by numerous factors. Among these factors is the student's
interest in learning mathematical content. Learning success often changes with the
development of students' psycho-physical characteristics. The authors researched and
present in this paper the results related to the relationship between elementary school
students' age and their interest in learning mathematics content. The main hypothesis was
set: We expect that students have different interests in learning elementary school
mathematics content and that these interests correlate with students' age. The mathematical
content covered includes: addition and subtraction; equations and inequalities; geometric
content; word problems; measures and measurements. Various interests were recorded,
with students finding content about measures and measurements the least interesting, while
showing the greatest interest in solving equations and inequalities. A correlation between
age and students' interest in mathematical content was also observed, with older students
showing greater interest in mathematics.

The obtained results imply that it is necessary to seek different methods and work
strategies to make all educational content equally or nearly equally interesting to students.
At the same time, the authors suggest that for less interesting content, higher quality
teaching media should be provided, and different teaching systems, project-based and
environmental teaching should be applied.

Keywords: students’ age, mathematical content, student interests
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NESTANDARDNI DIAGNOSTICKA METODA VE SKOLNI
MATEMATICE 1993-2025

Michaela KASLOVA

Abstrakt

Diagnostické nastroje ve $kolni praxi v hodinach matematiky stoji do znaéné miry na
tradicich, vyuziva se pfimé ucitelovo pozorovani a analyza zakovych projevii mluvnich
i nonverbalnich, analyza jeho grafickych praci (feSeni béznych tuloh, test a podobn¢) ¢&i
modelovani v kontextu vyucovaci hodiny, méné jiz v nestandardnich situacich (soutéze,
outdoorové lekce, projekty). Na kazdém feSeni problému se podili mysleni zéka, které
ovsem neni jen Cisté racionalni, neni bez emoci. Jeho vykon je ovlivnén nejen podminkami
fyzickymi, biologickymi, jak je v pedagogice zdlrazinovano, ale i vazbami socialné
emoc¢nimi jak ke spoluzaktim a k uciteli, tak nepfimo i k rodiné. To pfipousti i jisté
stylizace zaka ve volbé metod feseni, ve formulacich, formé komunikace vcetné grafické.
Reseni mize ustoupit do pozadi a v popredi bude myslenka ,jak to uditel chce® napf.
Kaslova, 1997 nebo Vondrova, jak to uvedla 16.2. 2024 v hlavni pfednasce na konferenci
Dva dny s DM.

V popsaném kontextu jsem hledala rizné nestandardni nastroje tak, aby se zak

projevil oteviené, uvolnéné, bez stylizace, a to scilem nikoli zaka znamkovat, ale
nahlédnout do jeho ,,skute¢nych predstav. Nejde o idealizaci situace, avSak o navozeni
zmeny.
Vezmeme-li v ivahu teorie uvedené ve vyvojové a kognitivni psychologii tykajici se
paméti (Atkinson, Vagnerova, Ri¢an, Nakoneény a dalgi), je ziejmé, Ze se mnohé v paméti
vybavuje kontextové, coz se tykd epizodické ¢i sémantické paméti. To v naSem piipadé
predstavuje prostor tfidy a vyucovaci jednotku matematiky. Navic, jak uvadél napt. Freud,
dochézi nékdy i k vytésiiovani toho, co je spojeno s negativnimi emo¢nimi zazitky, coz
mize byt i zvyseny stres. Zjednodusené feceno, tedy zak v takovém piipadé neni s to sdélit
v daném kontextu jakymkoli zptisobem uplné informace, vzhledem k silné vazbé na
kontext, nebo ulozené informace zamérné redukuje ¢i deformuje v disledku pocitu sady
riznych ocekavani. Z uvedenych divodi jsem zvolila hodinu jazyka ¢eského, formu
slohové prace, avSak téma zlstalo matematické. Prvni Setfeni ve tfidach (1993-1996) byla
realizovana pii suplovani v hodinach ¢eského jazyka. Tématem byla geometrie a slohova
préace méla stat na piedstavé sci-fi. Zaci 4.-8.r. méli na format A4 napsat slohovou praci
(Kdyby sis mohl vybrat, ¢im bys chtél byt ve svété geometrie a pro¢ a ¢im naopak bys
nechtél byt a pro¢). K objektivizaci G¢innosti této metody byly vyhlaseny i diplomové
prace na dané téma, avsak vysledky byly stejné. V dalsi etapé jsem se zaméfila na Cislo
a kol byl formulovan obdobné (Které ¢islo by sis ze vSech ¢isel vybral a pro¢ a které ne
apro¢). K prvnimu tématu jsem obdrzela i prace zaka ze zahranici a zaclenila vysledky do
prednasky Diagnostica in geometria attraverso esercizi stilistici. Universita Sapienza,
Roma, 10. 2. 2002.
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Analyzy u obou témat odkryly vyrazny rozdil mezi tim, co Zaci fikaji v diskusi ¢i
odpovidaji v hodinach matematiky na otazky typu, odposlouchané v hodinach matematiky
(Kaslova, 1991): Co vi§ 0...? Co plati pro...? Co je zajimavéna ...? Co jsme seucilio ...?
Co si pamatuje$ o ...? Rozdil byl: v rozsahu odpovédi, v pouzivani podminek, kontexti,
mife porozuméni, zpusobu argumentace, uvadéni ptikladd ¢&i protipiikladd, mife
zobecnéni. Odhalil 1 vyznamné miru deformaci (jednou z nich splyvani prostorovych
arovinnych pfedstav) u nékterych pojmu, které v béznych situacich zlistavaji uciteli
utajeny. Opakovani této diagnostické metody ukazuje, ze je stale aktualni pfes zménu
podminek, ve kterych dnes zaci vyristaji. V soucasné dob¢ jsou zkoumany okruhy tykajici
se predstav o nekoneénu a o nule.

Kli¢ova slova: matematické pojmy; porozumeéni; abstrakéni zdvih; deformace; pfedstavy;
komunikace v matematice; sloh;

NON-STANDARD DIAGNOSTIC METHOD IN SCHOOL MATHEMATICS
1993-2025

Abstract

Diagnostic tools in school practice in mathematics lessons are largely based on
tradition, using direct teacher observation and analysis of pupils' speech and non-verbal
expressions, analysis of their graphical work (solving common problems, tests, etc.) or
modelling in the context of the lesson, less so in non-standard situations (competitions,
outdoor lessons, projects). Every problem-solving activity involves the pupil's thinking,
which is not purely rational, not without emotion. Its performance is influenced not only
by physical and biological conditions, as is emphasised in pedagogy, but also by social and
emotional ties to classmates and the teacher, and indirectly to the family. This allows for
a certain stylization of the pupil in the choice of methods of solution, in formulations, in
the form of communication, including graphic. The solution may recede into the
background and the idea of "how the teacher wants it" will be in the foreground e.g.
Kaslova, 1997, or Vondrova, as she stated on 16 February 2024 in her keynote speech at
the Two Days with DM conference.

In the context described above, I have sought a variety of non-standard tools so that
the pupil expresses himself openly, relaxed, without stylisation, with the aim not of
marking the pupil but to gain an insight into his 'real ideas'. The aim is not to idealise the
situation, but to induce change.

If we take into account the theories presented in developmental and cognitive
psychology concerning memory (Atkinson, Végnerova, Ri¢an, Nakoneény and others), it
is clear that much is recalled contextually in memory, which refers to episodic or semantic
memory. In our case, this represents the classroom space and the mathematics teaching
unit. In addition, as Freud, for example, stated, there is sometimes displacement of what
is associated with negative emotional experiences, which may include increased stress.
Simply put, then, the learner in such a case is unable to convey complete information in
any way given the context, due to a strong attachment to the context, or the stored
information is deliberately reduced or distorted due to a sense of a set of different
expectations. For these reasons, I chose a Czech language class, a form of essay work, but
the topic remained mathematical. The first classroom investigations (1993-1996) were
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conducted during substitutions in Czech language classes. The topic was geometry and the
essay work were to stand on the idea of science fiction. Pupils of years 4-8 were asked to
write an essay on A4 paper (If you could choose what you would like to be in the world of
geometry and why, and what, on the contrary, you would not like to be and why). To
objectify the effectiveness of this method, theses on the topic were also announced, but the
results were the same. In the next stage, I focused on number and the task was formulated
similarly (Which number would you choose from all numbers and why and which would
you not and why). For the first topic, I also received student papers from abroad,;
incorporated the results into the lecture Diagnostica in geometria attraverso esercizi
stilistici. Universita Sapienza, Rome, 10 February 2002.

Analyses for both topics revealed a marked difference between what pupils say in
discussion or answer in mathematics lessons to questions of the type eavesdropped in
mathematics lessons (Kaslova, 1991): What do you know about...? What is true for...?
What is interesting about ...? What did we learn about ...? What do you remember about
...7? The difference was: in the extent of the answer, in the use of terms, contexts, the level
of understanding, the way of arguing, giving examples or counter-examples, the level of
generalisation. It also revealed a significant degree of distortion (one of which was the
merging of spatial and planar representations) for some concepts that remain hidden from
teachers in ordinary situations. The repetition of this diagnostic method shows that it is still
relevant despite the change in the conditions in which pupils grow up today. The areas
currently being investigated are the ideas of infinity and zero.

Keywords: mathematical concepts; understanding; abstraction stroke; deformation; ideas;
communication in mathematics; essa;
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TEORIE GRAFU JAKO NASTROJ ROZVOJE METAKOGNICE

Alzbéta KOLARIKOVA, Radka DOFKOVA

Abstrakt

Metakognice umoziuje jedinci védomé fidit a regulovat vlastni myslenkové procesy,
¢imz zlepSuje efektivitu uceni a feSeni problému. V soucasné dobé je stile vice
zdiraznovana jako nezbytny prvek moderniho vzdélavani, nebot’ podporuje autonomii
zaka a jejich schopnost kriticky a reflektivne pfistupovat k uceni. Piispévek se zaméruje
na moznosti vyuziti riznych typt uloh z teorie grafi pro rozvoj metakognice. Pfinosy
téchto uloh jsou diskutovany na zakladé dvou empirickych studii, pficemz prvni z nich se
vénuje vyuziti teorie grafti ve vyuce matematiky na 1. stupni zakladni Skoly a druha studie
se zabyva uplatnénim jednotlivych fazi metakognice pfi feSeni uloh zteorie grafii
budoucimi uciteli 1. stupné zakladni Skoly. Ob¢ studie ukazaly, ze peclivy vybér uloh
vyrazné¢ podporuje rozvoj metakognice. Vysledky potvrzuji, ze vhodné navrzené tlohy
podnécuji planovani, sebehodnoceni a reflexi, coz vede k efektivnéj§imu uceni a lepSimu
feSeni problémil. Zduraziuji tak vyznam metakognitivnich strategii ve vyuce i pfipraveé
budoucich ucitelti.

Prispévek vznikl v ramci feSeni projektu IGA PdF 2025 003 Metakognitivni strategie pri
resent uloh z teorie grafii.

Klicova slova: teorie grafi, metakognitivni strategie, matematické vzdélavani,
pregradudlni ptiprava ucitel

GRAPH THEORY AS A TOOL FOR METACOGNITION DEVELOPEMENT

Abstract

Metacognition enables an individual to consciously control and regulate his or
her own thought processes, thereby improving learning and problem-solving efficiency. It
is now increasingly emphasised as an essential element of modern education as it promotes
learners' autonomy and their ability to approach learning critically and reflectively. This
paper focuses on the possibilities of using different types of graph theory tasks for the
development of metacognition. The benefits of these tasks are discussed on the basis of
two empirical studies, the first study focuses on the use of graph theory in teaching
mathematics at primary school, and the second study examines the application of the
different stages of metacognition in solving graph theory tasks by prospective primary
school teachers. Both studies have shown that careful task selection strongly supports the
development of metacognition. The results confirm that appropriately designed tasks
encourage planning, self-assessment and reflection, leading to more effective learning and
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better problem solving. Thus, they highlight the importance of metacognitive strategies in
teaching and preparing prospective teachers.

The paper was written within the project IGA_PdF 2025 003 Metacognitive strategies in
solving graph theory problems.

Keywords: graph theory, metacognitive strategies, mathematics education, undergraduate
teacher training
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KVAL}TATiVNA ANAL)'(ZA NAZOROV §1‘UDEI}ITOV UCITEISTVA
PRIMARNEHO VZDELAVANIA NA BOZglRENU REALITU
V MATEMATICKOM VZDELAVANI

Lilla KORENOVA, Katarina ZILKOVA, Martina TOTKOVICOVA

Abstrakt

Prispevok sa zameriava na kvalitativnu analyzu skusenosti a nazorov Studentov
ucitel'stva primarneho vzdelavania s aplikaciami rozsirenej reality (AR) v matematicke;j
edukacii. Vyskum bol realizovany prostrednictvom polostruktirovanych dotaznikov
s otvorenymi otdzkami, ktoré umoznili Studentom reflektovat’ a hodnotit’ efektivitu
vyuzitia AR aplikacii (Polyedres Augmentes, GeoGebra) v matematickom vzdelavani.
Pedagogicka intervencia bola koncipovana ako séria systematickych ¢innosti, zahfnajucich
uvodnu instalaciu a nasledné vyuzivanie aplikacie Polyedres Augmentes na vizualizaciu
geometrickych telies prostrednictvom aplikacie s rozsirenou realitou. Studenti analyzovali
tieto telesa identifikaciou a zaznamendvanim ich vlastnosti. Praktickym rozsirenim bola
konstrukcia vybranych geometrickych telies pomocou stavebnice 4D Frame Educational
Kit. Tieto fyzické modely Studenti porovnavali s ich AR reprezentdciami. V nasledne;j faze
intervencie bola pouzita aplikacia GeoGebra 3D Calculator, umoziiujica Studentom d’alsie
porovnanie virtualnych modelov s fyzickymi konstrukciami. Vysledky tematickej analyzy
poukazuji na zvySenll motivaciu Studentov, mierne zlepSenie v chapani geometrickych
pojmov a pozitivne postoje vo¢i moznému vyuzitiu AR technolégii v ich buducej
pedagogickej praxi. Studenti siéasne reflektovali na prinos AR v zmysle efektivnejsicho
prepojenia teoretickych poznatkov a praktickych skusenosti.

Klicova slova: rozsirend realita, matematické vzdeldvanie, primarne vzdelavanie,
ucitel'skd priprava, kvalitativny vyskum

QUALITATIVE ANALYSIS OF OPINIONS OF PRE-SERVICE PRIMARY
EDUCATION TEACHERS ON AUGMENTED REALITY IN MATHEMATICS
EDUCATION

Abstract

The paper focuses on the qualitative analysis of experiences and opinions of pre-
service primary education teachers regarding augmented reality (AR) applications in
mathematics education. The research was conducted using semi-structured questionnaires
with open-ended questions, enabling students to reflect upon and evaluate the effectiveness
of using AR applications (Polyedres Augmentes, GeoGebra) in mathematics education.
The pedagogical intervention consisted of a series of systematic activities, including initial
installation and subsequent utilization of the Polyedres Augmentes application for
visualizing geometric solids through augmented reality. Students analyzed these solids by
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identifying and recording their properties. A practical extension involved constructing
selected geometric solids using the 4D Frame Educational Kit. These physical models were
compared by students with their AR representations. In the subsequent phase of the
intervention, the GeoGebra 3D Calculator application was employed, allowing students to
further compare virtual models with physical constructions. The thematic analysis results
indicate increased student motivation, moderate improvements in understanding geometric
concepts, and positive attitudes towards the potential use of AR technologies in their future
teaching practices. Students also reflected on AR's contribution to more effectively linking
theoretical knowledge with practical experiences.

Keywords: augmented reality, mathematics education, primary education, teacher
training, qualitative research
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MATEMATIKA (NE)TR{&DICNE \% PRiPRAVE BUDUCICH UCITELOV
PRIMARNEHO VZDELAVANIA - MYTY A FAKTY

Jana KRIZOVA, Cubica BEZEKOVA

Abstrakt

Ciel'om prispevku je predstavit’ efektivnu pripravu didaktického myslenia Studentov
odboru Predskolskej a elementarnej pedagogiky v matematike, zaloZzeni na odovzdavani
vedomosti, skusenosti a prikladov dobrej praxe. Studentom umoZiiuje nazriet na
matematiku inak, sprostredkovat’ obsahovii bazu zaujimavo a mat’ z matematiky radost’ na
zaklade vlastného zazitku. Na zaklade teoretickych zdrojov a praktickych sktisenosti
predstavit’ silné stranky a limity konceptu teoreticko-praktickej pripravy (d’alej len TPP)
buducich ugitefov. Uvodna ast’ sa venuje meniacim sa nirokom na profesiu ugitel'a
matematiky v kontexte si¢asného (SVP 2015) a reformného kurikula (SVP 2023). Na
Slovensku sa dlhodobo presadzuje v matematike na primarnom stupni nielen zékladna
schopnost’ ,,pocitat™, ale aj povedomie o otazkach, na ktoré matematika pontka odpovede.
Reformné kurikulum zdérazituje rozvoj matematickej gramotnosti na rieSenie problémov
v kazdodennych situaciach. Vysledky PISA vSak na to nepoukazuju, preto je otazne, ako
tieto ciele dosiahnut’. Prispevok sa zameriava na komparaciu a reflexiu mytov a faktov
ucitel'skych trendov v matematike na Slovensku a ich transformaciu do pripravy budtcich
ucitel'ov predprimarneho a primarneho vzdelavania. V zavere s prezentované vysledky
analyzy hodnoteni buducich ucitelov matematickych predmetov na PF UMB v Banskej
Bystrici, s cielom poukazat’ na u¢inok modelu TPP v praxi.

KPucdové slova: matematika, primarny stupenn vzdeldvania, ucitel' zakladnej
Skoly, priprava buducich ucitel'ov v predmete matematika

MATHEMATICS (NON)TRADITIONALLY IN THE PREPARATION OF
FUTURE PRIMARY EDUCATION TEACHERS - MYTHS AND FACTS

Abstract

The aim of this paper is to present an effective preparation of didactic thinking for
students of preschool and elementary pedagogy in mathematics, based on the transfer of
knowledge, experiences, and examples of good practice. It allows students to view
mathematics differently, convey the content base in an engaging manner, and enjoy
mathematics through their own experiences. Based on theoretical sources and practical
experiences, it assesses the strengths and limitations of the theoretical-practical preparation
(TPP) concept for future teachers. The introductory section addresses the changing
demands on the profession of mathematics teachers in the context of the current (SVP
2015) and reformed curriculum (SVP 2023). In Slovakia, the emphasis in primary level
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mathematics has long been not only on the basic ability to "count" but also on awareness
of the questions that mathematics can answer. The reformed curriculum (2023) emphasizes
the development of mathematical literacy to solve problems in everyday situations.
However, PISA results do not reflect this, raising questions about how to achieve these
goals. The paper focuses on comparing and reflecting on the myths and facts of teaching
trends in mathematics in Slovakia and their transformation into the preparation of future
pre-primary and primary education teachers. The conclusion presents the results of the
analysis of evaluations of future mathematics teachers at the Faculty of Education, Matej
Bel University in Banska Bystrica, aiming to highlight the effectiveness of the TPP model
in practice.

Keywords: mathematics, primary education level, elementary school teacher, preparation
of future teachers in the subject of mathematics
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APLIKACIA PODPORNYCH STRATEGII VO VYUCOVANI
MATEMATIKY

Maria KULHOVA, Alena PRIDAVKOVA

Abstrakt

Koncept podpornych stratégii (scaffolding) prvykrat zaviedli Wood, Bruner a Ross,
ktori ho definovali ako proces, vd’aka ktorému moéze diet’a riesit’ problém alebo vykonat’
ulohu. Dosiahnutie stanoveného ciela by bez podpory bolo nad schopnosti riesitel’a.
Podstata tohto pristupu spociva v kontrolovani tych aspektov ulohy, ktoré presahuji
aktualnu uroven kognitivneho potencialu uciaceho sa, ¢o mu umoziuje sustredit’ sa na
rieSenie prvkov v ramci jeho kompetencii (Wood et al., 1976). V kontexte vyucovania
matematiky je kliCové rozvijat' schopnost’ ziakov porozumiet' matematickym pojmom
ametddam, vytvarat' stratégie rieSenia problémov a aplikovat matematické poznatky
vrealnom Zivote (Chechan et al., 2023). Statny vzdelavaci program pre zakladné
vzdelavanie (2023) zdoraziiuje vyznam réznych foriem matematickych reprezentécii,
najma enaktivnych a ikonickych. Predstavené budu navrhy aplikéacie podpornych stratégii
pri vyucbe matematiky ziakov mladsieho $kolského veku. Podpora v manipulativnom
a grafickom mode bude realizovana prostrednictvom nastrojov technoldgie rozsirenej
reality (Augmented Reality - AR). V ramci projektovych zamerov boli vytvorené applety
(GeoGebra) pre $pecifické témy matematiky, pomocou ktorych je mozné modelovat’
koncepty na rdznych trovniach abstrakcie. V prispevku bude priestor venovany pojmu
rozvinuty zapis prirodzeného ¢isla v desiatkovej Ciselnej sstave.
Prispevok je vystupom grantového projektu KEGA 024PU-4/2024 Technologia rozsirenej
reality a jej inkorpordacia do matematickej pripravy Studentov v Studijnom programe
Predskolska a elementdrna pedagogika.

KPacové slova: matematickd edukacia, podporné stratégie, zakladné matematické
poznatky

APPLICATION OF SUPPORT STRATEGIES IN MATHEMATICS
EDUCATION

Abstract

The concept of scaffolding strategies was first introduced by Wood, Bruner, and
Ross, who defined it as a process enabling a child to solve problems or complete tasks that
would otherwise surpass their abilities if attempted without support. The essence of
scaffolding lies in carefully managing aspects of the task that exceed the learner’s current
cognitive abilities, thus enabling the learner to focus effectively on components within
their range of competence (Wood et al., 1976). In mathematics education, it is essential to
cultivate students' abilities to understand mathematical concepts and methods, formulate
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problem-solving strategies, and apply mathematical knowledge practically (Chechan et al.,
2023). The National Educational Program for Primary Education (2023) emphasizes the
importance of diverse forms of mathematical representations, particularly enactive and
iconic forms. This paper proposes specific approaches to applying scaffolding strategies in
mathematics instruction for young learners through manipulative and visual modes
facilitated by Augmented Reality (AR) technologies. GeoGebra applets have been
developed within the project's scope, allowing mathematical concepts to be modeled at
various abstraction levels. Particular attention is devoted to the concept of expanded
notation of natural numbers within the decimal numeral system.

This study is an output of the KEGA 024PU-4/2024 grant project Augmented reality
technology and its incorporation into the mathematical training of students in the study
program Pre-school and Elementary Education.

Keywords: mathematics education, support strategies, fundamental mathematical
concepts
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SUVISLOSTI RE,ALNI:ZHO SVETA V PRQBL]E:MOVYCH
MATEMATICKYCH ULOHACH - PRVE SKUSENOSTI

Dominika KUSNIROVA, Iveta SCHOLTZOVA

Abstrakt

Ucenie prostrednictvom kontextu skutoéného Zivota je zdkladnou myslienkou
vzdelavacieho konceptu ucenia sa v suvislostiach (angl. contextual teaching and learning,
CTL). Medzi hlavné principy CTL patria skusenost’, aplikovatelnost’ a uplatnitelnost’
v redlnom zivote, ¢o sa vo vzdelavacom procese modze zabezpelit prostrednictvom
stratégiec REACT (relating, experiencing, applying, cooperating, transfering), ktora je
povazovana za hlavnu stratégiu CTL (Crawford 2001; Yildiz, Baltaci 2016; Suryawati,
Osman 2017; Herlina 2022). Prispevok je zamerany na prezentaciu autorského konceptu
EduLARPu (educational live action role-playing). Venuje sa analyze matematického
problému viazuceho sa na situdciu zo skuto¢ného zivota, pricom dodrZiava prvky stratégie
REACT. Matematicky problém zaroven reSpektuje pravidld prirody, ¢im podporuje
interdisciplinaritu vyucovacich predmetov, ktorej vyznam pri zavadzani CTL zddraziuja
Selvianiresa, Prabawanto (2017) a Spooner (2023).

Klic¢ova slova: ucenie sa v stivislostiach, matematika, primarny stupei vzdelavania.

Prispevok vznikol v ramci rieSenia projektu VEGA 1/0734/25 Ucenie sa v suvislostiach
v matematickej edukdcii — vyskum moznosti integrdcie doménovych a prierezovych
gramotnosti v kontexte kurikularnej transformacie.

CONNECTIONS OF THE REAL WORLD IN MATHEMATICAL PROBLEM-
SOLVING TASKS - FIRST EXPERIENCES

Abstract

Contextual Teaching and Learning (CTL) is an educational approach that emphasizes
learning through real-life contexts. The core principles of CTL - experience, applicability,
and real-world usability - can be effectively implemented using the REACT strategy,
which consists of relating, experiencing, applying, cooperating, and transferring. This
strategy is regarded as a fundamental strategy of CTL (Crawford, 2001; Yildiz & Baltaci,
2016; Suryawati & Osman, 2017; Herlina, 2022). This paper presents the concept of an
educational game utilizing the Educational Live Action Role-Playing (EduLARP) method.
It examines a mathematical problem grounded in a real-life scenario, integrating elements
of the REACT strategy. Additionally, the mathematical problem aligns with natural laws,
fostering interdisciplinary connections across subjects. The significance of
interdisciplinary learning in the implementation of CTL is highlighted by Selvianiresa and
Prabawanto (2017) and Spooner (2023).
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Keywords: contextual teaching and learning, mathematics, primary education.

The paper was created with the help of the project VEGA 1/0734/25 Contextual teaching
and learning in Mathematics Education - Research on the Possibility of Integrating
Domain and Cross-Cutting Literacies in the Context of Curricular Transformation.
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ULOHY NA NEPRAZDNY PRIENIK S ROZSIRENOU REALITOU

Jakub LIPTAK

Abstrakt

Rozsirena realita (AR) predstavuje inovativny nastroj na vizualizaciu matematickych
konceptov v primarnom vzdeldvani. Okrem vizualizacie matematickych konceptov vSak
mozno AR technolégiu vyuzit' aj pri rieSeni rozliénych matematickych uloh, teda aj
slovnych tuloh. Slovné ulohy tradicne patria medzi rozsirené ulohy v primarnom
matematickom vzdelavani. Okrem jednoduchych slovnych uloh ziaci riesia aj naro¢nejsie
slovné ulohy, medzi ktoré mozno zaradit' slovné tlohy na neprazdny prienik. Najma
v primarnom vzdelavani je pre ziakov naro¢né takéto ulohy riesit’ bez urcitej graficke;j
reprezentacie zalozenej na zneni slovnej ulohy. V tomto prispevku sa pozornost’ zameria
prave na vyuzitie AR technologie pri rieSeni slovnych uloh na neprazdny prienik. Vyuzitie
AR technologie je v tomto pripade zaloZzené na applete vytvorenom v softvéri GeoGebra.
Prispevok prezentuje prvotné vysledky aplikacie konkrétneho appletu do predgradualne;j
matematickej pripravy buducich ucitel'ov elementaristov. Prispevok vznikol s podporou
grantového projektu KEGA 024PU-4/2024 Technoldgia rozsirenej reality a jej
inkorporacia do matematickej pripravy Studentov v Studijnom programe Predskolska
a elementarna pedagogika rieSeného na PF PU v Presove.

Klic¢ova slova: rozsirena realita, AR, slovné ulohy, pregraduélna priprava
AUGMENTED REALITY IN PROBLEMS ON THE INTERSECTION OF SETS

Abstract

Augmented Reality (AR) represents an innovative tool for visualising mathematical
concepts in primary education. However, AR technology can also be used to solve
mathematical problems beyond just visualising mathematical concepts. Word problems are
traditionally a common type of task in primary mathematics education. In addition to
simple word problems requiring the use of one arithmetic operation, students also tackle
more complex problems, such as word problems on the intersection of sets. Solving such
problems without some form of graphical representation based on the problem statement
can be particularly challenging for students in primary education. This paper focuses on
the use of AR technology in solving word problems on the intersection of sets. The
application of AR technology in this case is based on an applet created using GeoGebra
software. The paper presents initial results from the implementation of this specific applet
in the undergraduate mathematical training of future elementary school teachers. This
study was supported by the grant project KEGA 024PU-4/2024, Augmented Reality
Technology and Its Incorporation into the Mathematical Preparation of Students in the
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Preschool and Elementary Pedagogy Study Program, solved at the Faculty of Education
of the University of Presov.

Keywords: augmented reality, AR, word problems, teacher training
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CERTAINTY BASED MARKING V PROSTREDI PODPORUJUCOM
UCENIE SA V SUVISLOSTIACH

Marek MOKRIS

Abstrakt

Ucenie sa v suvislostiach (Contextual Teaching and Learning / Learning in Context)
je koncepcia vyucovania a ucenia sa, prostrednictvom ktorej sa prepaja obsah
vyucovacieho predmetu s realnym svetom a ma potencial byt efektivnou stratégiou pri
vyucovani matematiky (Berns & Erickson, 2001; Djuariah, 2022; Haryanto & Arty, 2019;
Syamsuddin & Istiyono, 2018). V edukacnom prostredi je tato koncepcia uzko prepojena
na schopnost’ Studentov rozvijat a pouzivat matematické myslenie a porozumenie na
rieSenie roznych problémov v kazdodennych situaciach. Tato schopnost’ je oznacovana
terminom matematicka gramotnost’. Kusnirova a Scholtzova (2024) konstatuju, Ze koncept
ucenia sa v suvislostiach prestavuje moznost’ ako abstraktné matematické pojmy ukazat’
v realnych situaciach.

V ramci matematickej pripravy buducich ucitel'ov je, v podmienkach Pedagogicke;j
fakulty PreSovskej univerzity, zaclenend tivodnd matematicka disciplina Matematicka
gramotnost’. Jednym z jej cielom je prezentovat’ matematické poznatky v suvislostiach
srealnym zivotom a poskytnit’ Studentom informacie o urovni ich poznania. Na
poskytovanie spitnej vazby bol v ostatnom obdobi aplikovany koncept CBM.

CBM (Certainty Based Marking) je koncept umoziujici realizovat’ a vyhodnocovat’
zhodu medzi objektivnym a subjektivnym hodnotenim. Cielom prispevku je prezentovat’
prvotné vysledky inkorporacie CBM v prostredi Moodle v rdmci procesu automatizovanej
spétnej vézby v predmete Matematickd gramotnost’.

Prispevok je sucastou rieSenia grantového projektu VEGA 1/0734/25 Ucenie sa
v suvislostiach v matematickej edukacii — vyskum mozZnosti integrdcie doménovych
a prierezovych gramotnosti v kontexte kurikuldrnej transformacie.

Klicova slova: ucenie sa v suvislostiach, matematickd gramotnost, Certainty Based
Marking, Moodle

CERTAINTY BASED MARKING IN AN ENVIRONMENT THAT SUPPORTS
CONTEXTUAL LEARNING

Abstract

Contextual Teaching and Learning or Learning in Context is a teaching and learning
approach through which the content of a subject is connected to the real world and has the
potential to be an effective strategy for teaching mathematics (Berns & Erickson, 2001;
Djuariah, 2022; Haryanto & Arty, 2019; Syamsuddin & Istiyono, 2018). In educational
settings, this concept is closely linked to students' ability to develop and use mathematical
thinking and understanding to solve a variety of problems in everyday situations. This
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ability is referred to by the term mathematical literacy. Kushnirova and Scholtzova (2024)
state that the concept of learning in contexts represents an opportunity for abstract
mathematical concepts to be demonstrated in real-world situations.

Within the mathematical training of future teachers, in the conditions of the Faculty
of Education of the University of PreSov, the introductory mathematical discipline
Mathematical Literacy is included. One of its aims is to present mathematical knowledge
in the context of real life and to provide students with information about the level of their
knowledge. The concept of CBM has recently been applied to provide feedback.

CBM (Certainty Based Marking) is a concept that allows to implement and evaluate
the correspondence between objective and subjective assessment. The aim of this paper is
to present the initial results of the incorporation of CBM in the Moodle environment in the
context of an automated feedback process in a Mathematical Literacy course.

The paper is part of the solution of the grant project VEGA 1/0734/25 Ucenie sa
v suvislostiach v matematickej edukdcii — vyskum moznosti integracie doménovych
a prierezovych gramotnosti v kontexte kurikuldrnej transformacie.

Keywords: Contextual Teaching and Learning, Learning in Context, Mathematical
Literacy, Certainty Based Marking, Moodle
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LAISANTOVA TABULE: NE’[RADICNi POMUCKA NA CESTE ZAKA
K POROZUMIENI NASOBENI

Eva NOVAKOVA

Abstrakt

Nasobeni se v metodice primarniho vzdélavani obvykle prezentuje (a vizualizuje)
zpusobem, vychazejicim z manipulace s konkrétnimi objekty uspofadanymi do fad
a sloupcti. Toto uspofadani je popisovano jako ,.a fad (sloupct) po b prvcich® nebo
L@ skupin po b objektech”, pozdéji vyjadieno ,,a krat b, jako ,,soucet stejnych scitanci*,
Casto s vyuzitim znazornéni ve ¢tvercové siti.

Nas ptispévek demonstruje piistup k vytvafeni predstavy nasobeni, ktery se opira se
o vyuziti pomucky vytvofené francouzskym matematikem Laisantem na pocatku 20.
stoleti. Na Laisantové tabuli se pocet sloupct i fadki ¢tvercové sité postupné zvétsuje
ojeden ve sméru zleva doprava a shora doli. Tato tabule, v Montessori aktivitach
oznaCovanad jako ,.dekanomicka®“, poskytuje obdélnikovy model, ktery tvoii jadro
sémiotického potencialu tohoto artefaktu: spociva v konverzi/transformaci aritmetického
na geometricky model nasobeni.

Uvedeme strategie feSeni jedné nestandardni ulohy, které vychazeji z predstavy
nasobeni s oporou o Laisantovu tabuli.

Kli¢ova slova: Laisantova tabule, primarni vzdé€lavani, nasobeni, nestandardni tloha

LAISANT TABLE: UNCONVENTIONAL RESOURCE ON THE
STUDENTS’ PATH TO UNDERSTANDING MULTIPLICATION

Abstract

Multiplication in primary education methodology is usually presented (and
visualized) in a way based on the manipulation of specific objects arranged in rows and
columns. This arrangement is described as “a rows (columns) of b elements” or “a groups
of' b objects”, later expressed as “a times b”, as “the sum of equal addends”, often with the
use of a square grid.

Our contribution demonstrates an approach to creating the idea of multiplication,
which is based on the use of a tool created by the French mathematician Laisant in the
early 20th century. On the Laisant table, the number of columns and rows of the square
grid gradually increases by one in the direction from left to right and from top to bottom.
This table, referred to as “decanomic” in Montessori activities, provides a rectangular
model that forms the core of the semiotic potential of this artifact: it consists in the
conversion/transformation of the arithmetic to the geometric model of multiplication.
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We will present strategies for solving one non-standard problem that is based on the
idea of multiplication with the support of the Laisant table.

Keywords: Laisant table, primary education, multiplication, non-standard task
Literatura

Duval, R. (2006). A cognitive analysis of problems of comprehension in a learning
of mathematics.  Educational  Studies in  Mathematics 61, 103-131.
https://doi.org/10.1007/s10649-006-0400-z

Laisant, C. A. (1915). Initiation mathématique: ouvrage étranger a tout programme, dédié
aux amis de l'enfance/Mathematical Initiation: a foreign work, dedicated to childhood
friends]. Paris, France: Hachette & cie.

Maffia, A., & Mariotti, M. A. (2018). Intuitive and formal models of whole numbers
multiplication: Relations and emerging structures. For the Learning of Mathematics,
38(3), 30-36.

Maffia, A., & Mariotti, M. A. (2020). From action to symbols: giving meaning to the
symbolic representation of the distributive law in primary school. Educational Studies
in Mathematics 104: 25-40. https://doi.org/10.1007/310649-020-09944-5

Novakova, E., & Vighi, P. (2024). Non-standard problems as a ressource to verify
multiplication understanding in primary school. In B. Maj-Tatsis & K. Tatsis (Eds).
Educational Resources in the Mathematical Classroom, pp. 126—-136. Rzeszow:
Wydawnictwo Uniwersytetu Rzeszowskiego.

Kontaktni adresa

PhDr. Eva Novdkova, Ph.D.

Katedra matematiky Pedagogické fakulty MU
Porici 31, 603 Brno

Telefon: +420 549 49 6933

E-mail: novakova@ped.muni.cz

55



Elementary Mathematics Education 2025

ini‘c
April 23-25, 2025 3

: ”fs,y . S(—,c)&'
Olomouc, Czech Republic Mathematic’

@3

&

KRHIQKABHS?ASIUDENTﬁUCrnﬂsTViLSTUPNEZSPﬁI
RESENI SLOVNICH ULOH

Jitka PANACOVA

Abstrakt

Mnoho ¢eskych i zahrani¢nich vyzkumnikd povazuje téma slovnich tloh za
kriticky moment ve vyuce matematiky na 1. i 2. stupni ZS. V souvislosti s touto skutegnosti
vzniklo $iroké spektrum odbornych publikaci zaméfenych na zdroje potizi, s nimiz se zaci
potykaji pfi feseni slovnich tloh. Nékteré publikace spatiuji jako problematické misto pii
feSeni slovnich tuloh vlastni zakovské grafické znazornéni situace ve slovni tuloze.
V navaznosti na vysledky zminénych vyzkumu pfedstavuje tento ¢lanek studii vychazejici
z pruzkumu, ktery se zaméfil na zplsoby grafického znazornéni slovnich uloh studenty
4. roéniku ugitelstvi 1. stupné ZS. Cilem piispévku je predstavit vysledky prizkumu, které
odhaluji kritickd mista popsané skupiny studentli pii tvorbé optimalniho grafického
zdznamu zadané situace ve slovni Uloze. Lze ocekavat, ze tyto mezery by mohly byt
studie by se mohla stat uzitenym zdrojem inspirace pro studenty ugitelstvi 1. stupné ZS
i ucitele na 1. stupni ZS v popsané oblasti.

Klic¢ova slova: jednoducha slovni tloha; slozena slovni tiloha; matematizace; grafické
znazornéni; ucitel 1. stupné ZS

CRITICAL POINTS OF FIRST-YEAR ELEMENTARY SCHOOL TEACHER
STUDENTS WHEN SOLVING WORD PROBLEMS

Abstract

Many Czech and foreign researchers consider the topic of word problems to be
a critical moment in the teaching of mathematics at the 1st and 2nd grade of elementary
school. In connection with this fact, a wide range of professional publications focused on
the sources of difficulties that students face when solving word problems was created.
Some publications see the pupil's own graphic representation of the situation in the word
problem as a problematic point when solving word problems. Following on from the results
of the aforementioned researches, this article presents a study based on a survey that
focused on the ways of graphical representation of word problems by students of the 4th
year of teaching at the 1st grade of elementary school. The aim of the contribution is to
present the results of the survey, which reveal the critical points of the described group of
students in the creation of an optimal graphic record of the given situation in the word task.
It can be expected that these gaps could be another cause of errors and problems of the
students themselves in solving word problems in the future. This study could become

56



a useful source of inspiration for primary school teaching students as well as primary
school teachers in the described area.

Keywords: simple word problem; compound word problem; mathematization; graphic
representation; 1st grade teacher
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RYZE KLOKANi ULOHY

Karel PASTOR

Abstrakt

Za ryze klokani ulohu budeme povazovat takovou tlohu ze soutéZze Matematicky
klokan, v jejimz zadani se vyskytuje klokan. Bude nas zajimat, zda se klokan vyskytuje
v ulohach castéji nez ostatni zvifata, analyzu provedeme jednak pro celou soutéz
Matematicky klokan a jednak pro jednotlivé kategorie soutéze (Cvrcek, Klokanek,
Benjamin, Kadet, Junior a Student).

Mimo jiné budeme dale zkoumat, ktera dalsi zvifata se v soutézi Matematicky klokan
vyskytuji nejcastéji. Pomoci metod popisné a induktivni statistiky vyhodnotime Cetnost
vyskytu zvitete klokan v tlohach jednotlivych kategoriich. Rovnéz budeme analyzovat
vyskyt ryze klokanich tloh s ohledem na jejich bodové ohodnoceni.

V ptispévku ukdzeme ptiklady ryze klokanich uloh, pficemz se zaméfime na
nejmladsi kategorie (Cvréek a Klokanek).

Klic¢ova slova: soutéz Matematicky klokan, Cvréek, Klokéanek, ryze klokani tlohy.
PURELY KANGAROO PROBLEMS

Abstract

A purely kangaroo problem will be considered a problem from the Mathematical
Kangaroo competition in which a kangaroo appears. We will be interested in whether the
kangaroo appears in the problems more often than other animals; we will conduct an
analysis both for the entire Mathematical Kangaroo competition and for individual
categories of the competition (Pre-Ecolier, Ecolier, Benjamin, Cadet, Junior, and Student).

We will further examine which other animals appear most often in the Mathematical
Kangaroo competition. Using descriptive and inductive statistics methods, we will
evaluate the frequency of occurrence of the animal kangaroo in problems in individual
categories. We will also analyze the occurrence of purely kangaroo problems and their
point evaluation.

The article will show examples of purely kangaroo problems, focusing on the
youngest categories (Pre-Ecolier, Ecolier).

Keywords: Mathematical Kangaroo competition, Pre-Ecolier, Ecolier, purely kangaroo
problems.
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KOMPARACE ZAKOVSKYCH SEBEPOJETI V  OBLASTI
MATEMATIKY V SOUVISLOSTI S PRECHODEM NA 2. STUPEN ZS$

Michaela PETRICKOVA, Miroslava JANECKOVA, Barbora LANKOVA

Abstrakt

Sebepojeti $kolni Gspésnosti hraje klicovou roli ve vztahu zaka k jednotlivym
pfedmétim i jejich celkovém skolnim vykonu. Cilem této studie je analyzovat vztah mezi
matematickym sebepojetim a dal$imi oblastmi $kolniho vykonu — ¢tenim, pravopisem,
psanim, obecnymi schopnostmi a sebedivérou — s dirazem na rozdily mezi ro¢niky,
pohlavimi a zaky se specialnimi vzdélavacimi potiebami (SVP).

Vyzkum byl realizovan prostiednictvim standardizovaného dotazniku SPAS
(Dotaznik sebepojeti Skolni uspesnosti déti; Matéjcek, Vagnerova, 1992) na vzorku zakt
5. a 6. ro¢nikd. Vysledky ukazuji, ze v 5. tiid¢ je sebepojeti v matematice vyznamné
propojené s vyssi sebedtivérou. Vnimani schopnosti zaki v tomto pfedmétu je tak na horni
hranici primérné trovné. Avsak v 6. tiidé dochézi k oslabeni této vazby a postupnému
snizeni sebepojeti ve vSech zkoumanych oblastech. To naznacuje, ze piechod na druhy
stupent miize vést nejen k poklesu jistoty zakll v matematice, ale v zavislosti na tom i ke
zhorSeni jejich Skolniho vykonu a celkové snizenému sebepojeti. Chlapci vykazuji silngjsi
propojeni mezi matematickym sebepojetim a celkovym skolnim vykonem, zatimco u divek
je silngjsi vazba mezi ¢tenim, pravopisem a sebedtivérou. U zakd se SVP se matematika
méné odrazi v jejich celkovém sebepojeti a sebediivéfe ve srovnani s jejich vrstevniky.
Tento rozdil naznacuje, ze vnimani Skolniho Gspéchu u téchto zakd muze byt ovlivnéno
jinymi faktory nez vykonem v matematice.

Studie piinasi dilezité poznatky pro didaktiku matematiky, zejména v kontextu
pfechodu na druhy stupeni. Diskutovany budou strategie pro posileni matematického
sebepojeti a diferencovany piistup k vyuce s ohledem na individudlni potfeby zak.

Kli¢ova slova: Sebepojeti Skolni tspé$nosti, matematické sebepojeti, dotaznik SPAS,
piechod na druhy stupei, Skolni Gspésnost, Skolni vykon

COMPARISON OF PUPILS' SELF-CONCEPTS IN MATHEMATICS IN THE
CONTEXT OF THE TRANSITION TO THE LOWER-SECONDARY SCHOOL

Abstract

Self-concept of school success plays a key role in students' attitudes towards
individual subjects and their overall school performance. The aim of this study is to analyse
the relationship between mathematical self-concept and other areas of school performance
— reading, spelling, writing, general ability and confidence - with an emphasis on
differences between year groups, gender and pupils with special educational needs (SEN).
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The research was conducted using a standardized questionnaire, the SPAS (Self-
Perception of Children's Achievement in School Questionnaire; Matgjcek, Vagnerova,
1992), with a sample of 5th and 6th grade students. The results show that in grade 5, self-
concept in mathematics is significantly associated with higher self-confidence. Thus,
pupils' perceptions of ability in this subject are at the upper end of the average level.
However, in Grade 6 there is a weakening of this link and a gradual decrease in self-concept
in all areas examined. This suggests that the transition to the lower secondary school may
lead not only to a decline in pupils' confidence in mathematics but, in turn, to
a deterioration in their school performance and overall reduced self-concept. Boys show
stronger links between mathematical self-concept and overall school performance, while
girls show stronger links between reading, spelling and confidence. For pupils with SEN,
mathematics is less reflected in their overall self-concept and confidence compared to their
peers. This difference suggests that these pupils' perceptions of school success may be
influenced by factors other than mathematics performance.

The study provides important insights for the didactics of mathematics, especially in
the context of the transition to the second grade. Strategies for enhancing mathematical
self-concept and a differentiated approach to teaching with respect to the individual needs
of pupils will be discussed.

Keywords: Self-concept of school achievement, mathematical self-concept, SPAS test
battery, transition to the lower secondary school, school achievement, school performance
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ROZVOJ MATEMATICKEJ KOMPETENCIE V PRIPRAVE
UCITEBOV,PRIMARNI*;HO VZDELAVANIA S PODPOROU
TECHNOLOGIE ROZSIRENEJ REALITY

Alena PRIDAVKOVA

Abstrakt

Matematickd kompetencia je schopnost’ rozvijat’ a aplikovat’ matematické myslenie
na rieSenie roznych problémov v kazdodennych situaciach. Zahiiia schopnost’ a ochotu
pouzivat’ matematické modely myslenia a rozne reprezentacie. (Odporacanie Eurdpskeho
parlamentu a rady, 2006). Pifiero Charlo et al., (2022) vymedzuji model matematickych
kompetencii u¢itel’a, ktory obsahuje $tyri komponenty: matematické vedomosti, didaktické
vedomosti, proceduralnu a emocionalnu doménu. Rozvoj matematickych kompetencii
buducich uéitel'ov primarneho vzdelavania je kIi¢ovym aspektom ich profesijnej pripravy.
Vysledky viacerych vyskumov potvrdzuji, Ze integracia technologie rozsirenej reality do
edukécie (Augmented Reality — AR) pozitivne ovplyviiuje pochopenie abstraktnych
matematickych pojmov, podporuje aktivne ucenie sa a zvySuje motivaciu Studentov
(Boras, 2022; Hnatova et al., 2024; Koparan et al., 2023), ¢o v kone¢nom ddsledku rozvija
ich matematick kompetenciu. V prispevku budi prezentované vysledky analyzy
produktov prace Studentov, buducich ucitelov na primarnom stupni vzdeldvania (na
Pedagogickej fakulte PU v Presove). Studentské vystupy, vo forme seminarnych prac,
obsahovali navrhy edukacénych aktivit pre matematicku edukaciu s podporou technologie
AR. Parcialne vysledky naznacuju potencial technoldgie AR pri rozvijani matematickej
kompetencie budiicich ucitelov na primadrnom stupni vzdeldvania a zaroven ponukaju
odporucania pre jej efektivne zaclenenie do ich matematickej pripravy.

Prispevok vznikol s podporou projektov:

VEGA 1/0468/25 Procesy myslenia v matematike: Specifikdacia indikatorov rozvoja
matematickych kompetencii ucitelov v primarnom vzdelavani

KEGA 024PU-4/2024 Technologia rozsirenej reality a jej inkorpordcia do matematickej
pripravy Studentov v Studijnom programe Predskolska a elementarna pedagogika.

KPucové slova: matematickd kompetencia, priprava uclitelov, primarne vzdelavanie,

technolédgia rozsirenej reality

DEVELOPING MATHEMATICAL COMPETENCE IN PRIMARY EDUCATION
TEACHER TRAINING WITH AUGMENTED REALITY TECHNOLOGY
SUPPORT
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Abstract

Mathematical competence is the ability to develop and apply mathematical thinking
in order to solve a range of problems in everyday situations. It includes the ability and
willingness to use mathematical thinking models and various representations
(Recommendation of the European Parliament and the Council, 2006). Pifiero Charlo et al.
(2022) define a model of teachers' mathematical competencies consisted of four
components: mathematical knowledge, didactical knowledge, procedural domain, and
emotional domain. The development of mathematical competencies in future primary
education teachers is a key aspect of their professional training. The results of several
studies confirm that the integration of augmented reality technology (Augmented Reality
- AR) into education positively influences the understanding of abstract mathematical
concepts, supports active learning, and increases student motivation (Boras, 2022; Hnatova
et al., 2024; Koparan et al., 2023), ultimately enhancing their mathematical competence.
This paper presents the results of an analysis of student work products (future primary
education teachers at the Faculty of Education, University of Presov). The student outputs,
in the form of seminar papers, included proposals for educational activities in mathematics
education supported by AR technology. Partial results confirm the potential of AR
technology in developing the mathematical competence of future primary education
teachers and provide recommendations for its effective integration into their mathematical
training.

The paper is supported by projects:

VEGA 1/0468/25 Thought processes in mathematics: specification of mathematical
competencies development indicators of teachers in primary education

KEGA 024PU-4/2024 Augmented reality technology and its incorporation into the
mathematical training of students in the study program Pre-school and Elementary
Education

Keywords: mathematical competence, teaching training, primary education, Augmented
Reality technology
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GEOMETRICKE ULOHY S PREPOJENIM NA OUTDOOROVE
PRVKY

Lucia RUMANOVA, Veronika BOCKOVA, Julia ZAHORSKA

Abstrakt

Clenovia Katedry matematiky st zapojeni do projektu APVV, ktory je zamerany na
intervenény program v prirodnych vedach a matematike. Uz S$tyri roky pracujeme so
ziakmi prvého a druhého stupna, ktori kazdy tyzden navstevuji prirodovedny kruzok.
Ciel'om krazku je deti vzdelavat’ netradi¢ne vo forme zaujimavych aktivit.

Deti skolského veku a pobyt vonku s neoddelitel'ne spojené. Vzdelavanie a pobyt
vonku ponutkaju jedine¢né moznosti, ako putavym spésobom rozsirit’ vzdelavaci potencial
deti v tomto veku. V prispevku budeme prezentovat praktické ukazky outdoorovych tloh
prepojenych s geometriou, s ktorymi sa ziaci stretdvaju pocas vyucovania iba v triede.
Uvedieme nase postrehy a zistenia z realizovanych aktivit.

Prispevok vznikol s podporou projektu KEGA 013UKF-4/2023 a APVV-20-0599.
KPacové slova: intervencny program, geometria, lohy, outdoorové vzdelavanie
GEOMETRIC TASKS WITH A LINKS TO OUTDOOR ELEMENTS

Abstract

Members of Department of mathematics are part of the APVV project, a science and
mathematics intervention programme. For the past four years, we have been working with
first- and second-grade pupils who attend a science club on a weekly basis. The club aims
to educate children in a non-traditional way through engaging activities.

School-age children and the outdoors are intrinsically linked. Combining education
with outdoor experiences provides unique opportunities to enhance children's learning in
a more engaging way. In this contribution, we present practical examples of outdoor tasks
related to geometry, which pupils typically encounter only in the classroom. We also share
our observations and findings from the implemented activities.

Keywords: intervention programme, geometry, tasks, outdoor education
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TVORBA MATEMATICKYCH ULOH NA ZAKLADE ROZNYCH
KRITERIIL

Valéria SVECOVA, Gabriela PAVLOVICOVA

Abstrakt

V prispevku sa venujeme procesu tvorby matematickych uloh pre Ziakov primarneho
stupia zakladnej $koly. Zameriavame sa na porovnanie matematickych uloh vytvorenych
na zéklade réznych kritérii, a to matematickych aloh uréenych pre outdoorovit matematiku
a matematickych uloh urCenych na celostatne testovanie. Outdoorova matematika je
realizovana prostrednictvom matematickych prechadzok, pocas ktorych moézu Ziaci
objavovat’ a riesit’ matematické problémy. Tie mézu byt Standardné alebo nestandardné,
priamo spojené s realnymi objektmi, ¢o umoznuje vidiet’ vyuzitie matematiky v realnom
svete. Matematické ulohy sa vytvaraji a rieSia v aplikacii Math City Map a podporuju
rozvoj geometrického a matematického myslenia. CeloStatne testy z matematiky su urcené
pre ziakov 3. a 5. ro¢nika zékladnych $kol. Matematické tlohy su vytvorené na zaklade
teoretického rdmca a Bloomovej taxondmie. Z nich st zostavené kriteridlne testy, ktoré st
su¢astou hodnotenia vramci kurikularnej reformy vzdeldvania na Slovensku.
Matematické ulohy uréuju urovenn matematickej gramotnosti. V oboch pripadoch
uvadzame nevyhnutné podmienky na vytvorenie matematickej ulohy. Samostatné
matematické tlohy sme vytvorili v spolupraci so Studentmi - buducimi ulitelmi
matematiky a ucitelmi matematiky z praxe. V prispevku sa venujeme aj hodnoteniu
samostatnych tloh z matematickych prechadzok, ako aj kriteridlnych testov a podrobnejsie
sa venujeme analyze ziackych rieSeni vybranych matematickych uloh.

Klic¢ova slova: matematické prechadzky, kriteridlne testovanie, kurikularna reforma

CREATION OF MATHEMATICAL PROBLEMS BASED ON DIFFERENT
CRITERIA

Abstract

In this paper, we discuss the process of creating mathematical tasks for primary school
students. We focus on comparing mathematical tasks created based on different criteria,
namely mathematical tasks designed for outdoor mathematics and mathematical tasks
designed for national testing. Outdoor mathematics is implemented through mathematical
trail, during which students can discover and solve mathematical problems. These can be
standard or non-standard, directly connected to real objects, which allows us to see the use
of mathematics in the real world. Mathematical tasks are created and solved in the Math
City Map application and support the development of geometric and mathematical
thinking. National mathematics tests are designed for pupils in the 3" and 5" grades of
primary schools. Mathematical tasks are created based on the theoretical framework and
Bloom's Taxonomy. These are used to compile criterion tests that are part of the assessment
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within the framework of the curricular reform of education in Slovakia. Mathematical tasks
determine the level of mathematical literacy. In both cases, we present the necessary
conditions for creating a mathematical task. We created individual mathematical tasks in
collaboration with students — future primary level’s teachers and math teachers from
practice. In the article, we also discuss the evaluation of individual tasks from
mathematical walks, as well as criterion tests, and we analyse student solutions to selected
mathematical tasks in more detail.

Keywords: mathematical trail, criterion testing, curricular reform
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JAKE,FORMY PREZENTACE RIZIKA JSOU PRO STUDENTY
NEJVICE A NEJMENEIINFORMACNE HODNOTNE ANEB PROC SE
VICE ZAMERIT NA VYUKU HISTOGRAMU

Tomas TALASEK, Jana STOKLASOVA, Jan STOKLASA

Abstrakt

Piispévek se zabyva rozhodovanim v podminkach rizika a nejistoty a zaméfuje se na
zpusobu prezentace informaci o riziku v rozhodovacich procesech. Ve vyzkumu je
sledovano, jak jsou rizné formy prezentace rizika (véetné histogrami) s riznym obsahem
informace vnimany rozhodovateli a které z nich povazuji za nejvice a nejméné
informativni. Ziskané vysledky ukazuji, ze rozhodovatelé povazuji za nejvice informativni
kombinaci primérné hodnoty spolu s grafickym vyjadienim rozdéleni pravdépodobnosti
(histogram nebo funkce hustoty), zatimco samotna prumérna hodnota nebo samostatné
histogramy/funkce hustoty jsou hodnoceny jako malo informativni. Na zakladé¢ vysledkt
je vhodné se zamyslet nad tim, zda by pii vyuce nemél byt kladen vétsi diiraz na probirani
histogramtl, protoze ty samy o sob¢€ nesou celou (zdiskretizovanou) informaci o rozdéleni
pravdépodobnosti.

Klic¢ova slova: rozhodovani za rizika, prezentace rizika, histogram, stfedni hodnota

WHICH FORMS OF RISK REPRESENTATION DO STUDENTS FIND MOST
AND LEAST INFORMATIVE AND WHY WE SHOULD PUT MORE EFFORT
INTO TEACHING HISTOGRAMS

Abstract

The paper deals with decision-making under risk and uncertainty and focuses on the
presentation of risk-related information in decision-making processes. The study examines
how different forms of risk presentation (including histograms) with various informational
content are perceived by decision-makers and which of those forms are considered the
most and least informative. The findings show that decision-makers perceive the
combination of the mean value with a graphical representation of the probability
distribution (a histogram or a probability density function) as the most informative, while
the standalone mean value or standalone histograms/density functions are rated as less
informative. Based on the results, it is worth to discuss if more emphasis should be placed
on teaching histograms, as they carry the complete (discretized) information about the
probability distribution.

Keywords: decision under risk, risk presentation, histogram, mean value
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PRIPRAVENOST STUDENTOV (BUDUCICH UCITELOV) NA
UPLATNENIE INTERDISCIPLINARITY V PRIMARNEJ EDUKACII

Blanka TOMKOVA

Abstrakt

RieSenie matematickych uloh predstavuje vhodny prostriedok na rozvijanie
kognitivnych schopnosti jedinca vzhadom na uplatnenie abstraktného a logického
myslenia, vyuzivanie priestorovej vizualizacie ako aj potrebu analyzy zadania a syntézy
dosiahnutych parcialnych zisteni. ZovSeobecnenim vyuzivanych stratégii rieSenia
matematického problému ziskavame néstroj, ktory umoznuje jeho vyuzitie v praktickom
zivote. V stcasnosti je vo svete kladeny doraz na uplatiiovanie interdisciplinarity vo
vzdelavacom procese. Jednou z moznosti implementacie matematiky do inych oblasti
vzdelavania je ucenie sa v suvislostiach, co by mohlo viest' k lepSiemu osvojovaniu si
poznatkov. Podla realizovanych prieskumov $tudenti VS si zviésa uvedomuju, Ze vo
svojej profesii budil potrebovat’ uplatiiovat’ multidisciplinarny pohl'ad na pochopenie
a rieSenie problémov. Uvadzaju vSak, ze sa s uplatiiovanim interdisciplinarity vo svojom
vzdelavani stretdvaji minimalne. Na druhej strane (podl'a nazorov pedagdgov) len mala
&ast’ §tudentov prichddza na VS s dobrymi zakladmi tejto kompetencie. Predstavime
vysledky analyzy prac Studentov vzhI'adom na ochotu uplatnenia uéenia sa v suvislostiach
v prostredi primarnej edukacie. Pozorovania st sucastou projektu VEGA Ucenie sa
v suvislostiach v matematickej edukdcii - vyskum moznosti integrdcie doménovych
a prierezovych gramotnosti v kontexte kurikularnej transformacie.

Kli¢ova slova: ucenie sa v sivislostiach, analyza prac Studentov, ucitel’ elementarista,
matematika primarnej edukacie

READINESS OF TEACHING STUDENTS TO APPLY INTERDISCIPLINARY
IN BASIC EDUCATION

Abstract

Solving mathematical tasks is a suitable means of developing the cognitive abilities
of an individual with regard to the application of abstract and logical thinking, the use of
spatial visualization as well as the need for task analysis and synthesis of partial findings.
By generalizing the strategies used to solve a mathematical problem, we obtain a tool that
enables its use in practical life. Currently, we emphasize the application of
interdisciplinarity in the educational process. One of the possibilities for implementing
mathematics into other areas of education is learning in context, which could lead to better
acquisition of knowledge. According to the conducted surveys, university students are
mostly aware that in their profession they will need to apply a multidisciplinary
perspective. They state, however, that they encounter the application of interdisciplinarity
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in their education minimally. On the other hand (according to the teachers' opinions), only
a small part of students come to the university with good foundations of this competence.
We will present the results of an analysis of students' work, in which we examine their
willingness to apply learning in contexts in the primary education environment. The
observations are part of the VEGA project “Learning in Contexts in Mathematics
Education - research into the possibilities of integrating domain and cross-cutting
literacies in the context of curricular transformation”.

Keywords: learning in context, analysis of student work, elementary teacher, primary
school mathematics
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POSTOJE BUDOUCICH UCITELU PRIMARNI SKOLY K VYUZITI Al
VE VYUCE MATEMATIKY

Martina UHLIROVA, Jitka LAITOCHOVA, Lucie STAFOVA

Abstrakt

Uméla inteligence (AI) se stava dilezitou soucasti soucasného vzdelavani naptic
vsemi stupni Skol. Ve vzdélavani na 1. stupni zakladni §koly se Al zac¢ind prosazovat
pomaleji, avSak jeji potencial je zna¢ny — zejména v oblasti procvi¢ovani uc¢iva, vizualizace
matematickych pojmi a individualizace vyuky. Pravé matematika nabizi diky své struktuie
a systematicnosti vhodny prostor pro vyuziti Al technologii. Pro efektivni a smysluplné
zaclenéni Al do vyuky je vSak nezbytné, aby s ni byli obeznameni budouci ucitelé.

Cilem planovaného vyzkumu je zmapovat postoje studentl ucitelstvi pro 1. stupein
Z8 k vyuziti Al ve vyuce matematiky. Vyzkum bude realizovan kombinaci dotaznikového
Setfeni a metody sémantického diferencialu, coz umozni nejen sbér faktickych udaja
o zku$enostech a pfipravenosti studentll, ale i hlubsi analyzu jejich vnitinich postoju.
Dotaznik bude zaméfen na uroven informovanosti a ochotu vyuzivat Al v budouci praxi.

Predpokladame, ze studenti budou k Al pfistupovat s mirnym optimismem, avSak
také s jistou mirou nejistoty zpuisobenou nedostatkem praktickych zkuSenosti. Zarovei se
ocekava, ze veétSina studentl nebude mit dostate¢né metodické vedeni k vyuziti Al ve
vyuce matematiky. Vysledky vyzkumu mohou slouzit jako podklad pro Gipravy a inovace
studijnich programi na pedagogickych fakultach. Cilem je poskytnout studentiim nejen
technologické dovednosti, ale i didakticky ramec pro integraci Al do vyuky. Vyzkum mtize
rovnéz prispét k §irsi odborné diskuzi o sméfovani vzdélavani v dobe rozvoje Al

Klic¢ova slova: uméla inteligence (Al), primarni $kola, matematika

ATTITUDES OF FUTURE PRIMARY SCHOOL TEACHERS TOWARDS THE
USE OF AI INMATHEMATICS TEACHING

Abstract

Artificial intelligence (Al) is becoming an important part of current education across
all levels of education. In education at the first level of primary school, Al is gaining
ground slowly. Still, its potential is considerable, especially in practicing the curriculum,
visualizing mathematical concepts, and individualizing teaching. Thanks to its structure
and systematicity, mathematics offers a suitable space for using Al technologies. However,
for the effective and meaningful integration of Al into teaching, future teachers must
be familiar with it.

The planned research aimsto map the attitudes of students of primary school
pedagogy towards the use of Al in teaching mathematics. The research will be carried out
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using a combination of a questionnaire survey and the semantic differential method, which
will allow not only the collection of factual data on the experiences and readiness of
students, but also a deeper analysis of their internal attitudes. The questionnaire will focus
on the level of awareness and willingness to use Al in future practice.

We assume that students will approach Al with moderate optimism, but also with
a certain degree of uncertainty caused by a lack of practical experience. At the same time,
it is expected that most students will not have sufficient methodological guidance for using
Al in mathematics teaching. The results of the research can serve as a basis for adjustments
and innovations in study programs at pedagogical faculties. The goal is to provide students
not only with technological skills but also with a didactic framework for integrating Al
into teaching. The research can also contribute to a broader professional discussion on the
direction of education in the era of AI development.

Keywords: Artificial intelligence (Al), Primary school, Mathematics
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ANALY,ZA KONTEXTOVYCH NAVRHOV MOZNO§Ti VYUZITIA
APLIKACIE MATHAR V MATEMATICKEJ EDUKACII STUDENTOV
PREDSKOLSKEJ A ELEMENTARNEJ PEDAGOGIKY

Anna VASUTOVA

Abstrakt

Jednym so zamerov elementarnej edukacie je priprava ¢loveka na Zivot a to nielen
v sucasnosti ale aj pre budicnost. Buducnostou je akcepticia existencie digitalnych
technologii, ich neustaleho rozvoja, o je sprevadzané relativne rychlymi zmenami
a vznikom stale novych. Skola nemdze opominat’ a ignorovat’ smer vyvoja spoloénosti, ale
naopak, ma reflektovat’ na zmenenu situaciu a zakomponovat’ tieto technoldgie do procesu
vzdelavania tak, aby z toho Ziaci a $tudenti v buducnosti profitovali.

To otvara priestor pre ich implementiciu do vzdeldvania za Gcelom nielen
skvalitnenia vyucby ale aj za i¢elom naucit’ sa ako pracovat’ s danym typom technoldgie.
Rovnako je to aj v pripade rozsirene;j reality.

Prispevok prezentuje analyzu vysledkov kvalitativneho prieskumu zameraného na,
Studentmi predSkolskej a elementarnej pedagogiky, vytvorené ndvrhy o moznostiach
vyuzitia mobilnej aplikacie MATHAR — Meranie v rovine, v ramci matematickej edukacie
deti mladsieho skolského veku v Skolskom klube deti. Uvedena aplikacia podporuje
rozsirent realitu, ¢im umoziuje rozvijat matematické a geometrické predstavy deti
vizualne obohatenej$im sposobom. Ciel'om prieskumu bolo zistit, v akych obsahovych
kontextoch v ramei zaujmovych Cinnosti z tematickej oblasti vychovy: Komunikacia
a praca s informaciami ndjdu Studenti moznosti jej praktického uplatnenia.

Klic¢ova slova: matematicka edukacia, rozsirena realita, Skolsky klub deti

ANALYSIS OF CONTEXTUAL SUGGESTIONS FOR THE USE OF MATHAR
IN MATHEMATICS EDUCATION FOR PRESCHOOL AND ELEMENTARY
EDUCATION STUDENTS.

Abstract

One of the purposes of elementary education is to prepare a person for life, not only in the
present but also for the future. The future is the acceptance of the existence of digital
technologies, their constant development, which is accompanied by relatively rapid
changes and the emergence of new ones. The school cannot neglect and ignore the
direction of the development of society, but on the contrary, it should reflect the changed
situation and incorporate these technologies into the process of education so that the pupils
and students will benefit from it in the future.
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This opens up space for their implementation in education in order not only to improve the
quality of teaching but also to learn how to work with a given type of technology. The
same is the case with augmented reality.

The paper presents an analysis of the results of a qualitative research aimed at, by students
of preschool and elementary education, made suggestions about the possibilities of using
the mobile application MATHAR - Measurement in the plane, in the mathematical
education of children of younger school age in the school children's club. The said
application supports augmented reality, thus allowing to develop children's mathematical
and geometric ideas in a more visually enriched way. The aim of the survey was to find
out in which content contexts, within the framework of the activities of interest in the
thematic area of education: Communication and working with information, students find
opportunities for its practical application.

Keywords: mathematics education, augmented reality, school children's club
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MATEMATIKA VE VYTVARNEM UMEN{ ANEB NETRADICNI
HODINA MATEMATIKY NA 1. STUPNI ZS§

VRATNA MILITKA Karin

Abstrakt

Matematika a vytvarné umeéni jsou Casto vnimany jako odlisné discipliny, avsak jejich
propojeni mize pfinést nové moznosti pro vyuku i rozvoj zakovského mysleni. Piispévek
se zam&fuje na vyuziti geometrické abstrakce ve vyuce matematiky na 1. stupni ZS
aukazuje, jak lze prostiednictvim uméleckych dél podpofit nejen porozuméni
matematickym konceptiim, ale i rozvoj kreativity a vizualni gramotnosti. Na zaklade¢
vyzkumu mezi studenty primarni pedagogiky pfedstavuje konkrétni navrhy vyukovych
jednotek, které propojuji matematiku a vytvarnou vychovu. Zaroven analyzuje piinosy
i limity takovychto mezioborovych pfistupii a sleduje jejich realizovatelnost v praxi.
Vysledky ukazuji, ze prace s uméleckymi dily zvySuje motivaci zakl a poméaha jim vnimat
matematiku novym zptisobem. Ptispévek nabizi inspiraci a konkrétni vyukové strategie
pro ucitele, kteti chtéji vyuku obohatit o mezioborové souvislosti.

Kli¢ova slova: mezioborova vyuka, geometricka abstrakce, kreativita v matematice,
vytvarné umeéni ve vyuce matematiky, netradi¢ni vyukova jednotka

MATHEMATICS IN VISUAL ARTS: AN UNCONVENTIONAL TEACHING
UNIT FOR PRIMARY SCHOOL

Abstract

This paper presents the possibilities of integrating mathematics and visual arts in primary
education, focusing on geometric abstraction. Based on research conducted among primary
education students demonstrates how artworks can enhance logical and creative thinking
in young learners. The study explores interdisciplinary lesson plans that connect
mathematics and visual arts, analyzing their benefits and challenges in practical
implementation. The presentation highlights specific teaching strategies and inspires
educators to use visual art to deepen students’ understanding of mathematical concepts and
enrich their learning experience.

Keywords: interdisciplinary teaching, geometric abstraction, creativity in mathematics,
visual arts in mathematics education, unconventional teaching unit
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KOSOCTVEREC V PREDSTAVACH STUDENTU UCITELSTVi PRO
1. ST. ZS

Renata ZEMANOVA

Abstrakt

V &lanku analyzujeme piedstavy budoucich ugitelit 1. st. ZS o kosoétverci, a to
prostfednictvim feseni konstrukéni Glohy uréené zdkam 3.-5. roéniku ZS. Gradovana
uloha ve dvou obtiznostnich variantach zadava dva nesousedni vrcholy kosoétverce uzitim
zjednoduseného zapisu kartézskych soufadnic a pozaduje takto zadany kosoctverec
sestrojit. Pfed zadanim testu studentiim jsme popsali gradacni parametry ulohy, mozné
strategie feSeni a predikovali strategie, které studenti pouziji. Studentska feSeni
analyzujeme s ohledem na volbu obtiZnostni varianty, pocet nalezenych feseni, spravnost
feSeni a strategie feSeni. Zvlastni pozornost vénujeme tvarim, které studenti povazuji za
kosoctverec — vyskytuje se zde kromé kosoctverce ¢tverec, obdélnik a kosodélnik. Cilem
studie je poukazat na klicové miskoncepce, které studenti i po absolvovani zakladniho
kurzu planimetrie stale maji.

Klitova slova: 1. st. ZS, geometrie, kosoétverec, geometrické konstrukce, &tvercova miiz,
kartézska soustava soufadnic, gradovana tloha

RHOMBUS IN IMAGES OF STUDENT TEACHERS FOR 15T GRADE OF
ELEMENTARY SCHOOLS

Abstract

In the article, we analyze the ideas of the future 1% of grade elementary school
teachers about a rhombus, through the solution of a construction problem intended for
students in grades 3—5 of elementary school. The graded problem in two difficulty variants
specifies two non-adjacent vertices of a thombus using simplified notation of Cartesian
coordinates and requires the construction of the rhombus thus specified. Before assigning
the test to the students, we described the gradation parameters of the problem, possible
solution strategies, and predicted the strategies that the students would use. We analyze the
students' solutions with respect to the choice of difficulty variant, the number of solutions
found, the correctness of the solution, and the solution strategy. We pay special attention
to the shapes that the students consider to be a rhombus — in addition to the rhombus, there
are also squares, rectangles, and rhombuses. The aim of the study is to point out key
misconceptions that students still have even after completing a basic course in planimetry.

Keywords: 1% grade of elementary school, geometry, rhombus, geometric constructions,
square lattice, Cartesian system, graded problem
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OD ZBERU UDAJOV K ICH INTERPRETACII V I. CYKLE
ZAKLADNEJ SKOLY

Katarina ZILKOVA, Martina TOTKOVICOVA

Abstrakt

Narabanie s tidajmi je téma, ktora ma silny aplika¢ny potencial a umoziiuje rozvijat’
matematické kompetencie ziakov potrebné pre zivot. Cielom prispevku je prezentovat
postupnost’ matematickych tloh pre Ziakov 1. cyklu ZS zameranych na etapy narabania
s udajmi: zber a zaznamenavanie udajov, analyzu a jednoduché spracovanie udajov, r6zne
reprezentacie udajov (tabulky, grafy, piktogramy), metédy na rozvoj schopnosti
interpretovat’ a prezentovat' udaje. Predstavime interaktivne nastroje ako doplnok
k manipulaénym aktivitdim vedicim k etapam narabania Udajov. Diskutovat’ budeme
o nazoroch ucitel'ov na Glohy v uc¢ebnici matematiky zamerané na narabanie s idajmi a ich
pohl'ad na moznosti aplikovat novu tému v slovenskych obsahovych Standardoch pre
I. cyklus ZS. Narabanie s idajmi v elementérnej matematike je proces, ktorého cielom je
rozvijat' kritické myslenie ziakov a ich matematické kompetencie na ziskavanie
zmysluplnych informacii.

Klic¢ova slova: naradbanie s idajmi, reprezentacie udajov, elementarna matematika

FROM DATA COLLECTION TO INTERPRETATION IN THE FIRST CYCLE
OF PRIMARY SCHOOL

Abstract

Data handling is a topic with strong application potential, enabling the development
of students' mathematical competencies necessary for life. The aim of this paper is to
present a sequence of mathematical tasks for students in the first cycle of primary school,
focusing on the stages of data handling: data collection and recording, data analysis and
simple processing, various data representations (tables, graphs, pictograms), and methods
for developing the ability to interpret and present data. We will introduce interactive tools
as a complement to manipulative activities leading to the stages of data handling. We will
discuss teachers' opinions on data handling tasks in mathematics textbooks and their views
on the possibilities of applying this new topic within the Slovak content standards for the
first cycle of primary school. Data handling in elementary mathematics is a process aimed
at developing students' critical thinking and their mathematical competencies to acquire
meaningful information.

Keywords: data handling, data representation, elementary mathematics
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PRIPRAVA UCITELfJ 1. ST. 78 Z MATEMATIKY VE SVETLE
KOMPETENCNIHO RAMCE ABSOLVENTA

Darina JIROTKoyA, Alena HOSPESOVA, Jana CACHOVA, Jana SLEZAKOVA,
Tereza KOTTOVA

Abstrakt

Cilem kulatého stolu je oteviit diskurz o tom, jak bychom méli pfipravovat budouci ucitele,
aby uméli matematiku efektivng “ugit” zaky 1. stupné ZS, jaky obsah uciva z matematiky
je pro ucitele dilezity do praxe, ¢im v§im bychom méli vybavit budouci ucitele a jak
miZeme napliiovat kompetenéni ramec ve vyuce matematickych predmétd na VS.
Uvedeme kratky pohled do minulosti, kdy byla vyuka matematiky na ZS centralizovana —
vsichni zaci se ucili podle celostatné platnych ucebnic (nakl. SPN), tedy i pfiprava ucitelti
byla jednotna. V obdobi autonomie vysokych skol (po “revoluci”) se pfiprava uditelti na
fakultach proménovala, tato doba se vyznacovala popienim piedchoziho zptisobu ptipravy
uciteld. Vysoké Skoly pak hledaly rizné cesty, které byly vétSinou zaméfené na
matematicky obsah. Nyni jsou vzdélavatelé uciteli opét propojeni Kompetenénim
ramcem absolventa ucitelstvi pro 1. st. Rady bychom otevfely prostor pro sdileni dobré
praxe.

Kli¢ova slova: piiprava budoucich ugitels 1. st. ZS, kompetenéni ramec absolventa
a absolventky ucitelstvi

Abstract

The aim of the round table is to open a discourse on how we should prepare prospective
teachers so that they can effectively teach mathematics to primary school pupils, what
mathematical content is important for teachers in practice, what knowledge and skills
future teachers should be equipped with, and how we can implement the competence
framework in university-level mathematics education. We will provide a brief look into
the past, when mathematics teaching at primary schools was centralized — all pupils were
taught from nationally approved textbooks (published by SPN), and teacher training was
therefore unified. In the period of university autonomy (after the “revolution”), teacher
training at faculties underwent changes, characterized by a rejection of the previous model
of preparation. Universities then sought different approaches, mostly focused on
mathematical content. Now, teacher educators are once again interconnected through the
Competence Framework for Teacher Graduates. We would like to open a space for sharing
examples of good practice.
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