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Anotace

Sbornik obsahuje abstrakty pfispévkil ucastnikti védecké konference s mezinarodni Gcasti
Elementary Mathematics Education 2021, ktera se pod nazvem ,Aktualni vyzvy
primarniho vzdélavani matematice v 21. stoleti” kona ve dnech 21. - 23. 4. 2021 online (z
Olomouce, CR).

Vysledky védeckovyzkumné, odborné a pedagogické ¢innosti ticastnikii konference jsou
zaméfeny na aktualni problémy matematické piipravy uéiteld primarnich $kol i Skolské
praxe.

Abstract

The proceedings contain abstracts from participants of the scientific conference with
international participation Elementary Mathematics Education 2021 under the title “Actual
challenges of primary mathematics education in the 21st century” which was held 21. - 23.
4. 2021 online (from Olomouc, Czech Republic). The results of scientific research,
professional work and pedagogical activities of conference participants are focused on
current problems in the mathematical preparation of primary school teachers and school
practice.
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Cil a zaméfeni konference
Cilem konference je prezentace pivodnich vysledki védeckovyzkumné a odborné prace v
oblasti matematiky a didaktiky matematiky, zaméfené na aplikaci v primarnim
matematickém vzdélavani a ve vysokoskolské ptiprave uciteli.
Hlavni témata konference

e  Cesty k rozvoji osobnosti zaka v matematice v 21. stoleti

e Vzdélavani a osobnost ucitele 21. stoleti

e  Matematicka pregramotnost a gramotnost

e Digitalni gramotnost a rozvoj informatického mysleni v primarnim vzdélavani
matematice

e  ZkuSenosti a reflexe distan¢ni online vyuky matematiky

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

e  Pathways to develop a pupil's personality in mathematics in the 21st century

e  Education and teacher's personality in the 21st century

e  Mathematical preliteracy and literacy

o Digital literacy and the development of informatics thinking in primary
mathematics education

e  Experience and reflection on distance online teaching mathematics



UVODEM

Letosni konference Elementary Mathematics Education 2021 nese nazev "Aktualni vyzvy
primarniho vzdélavani matematice v 21. stoleti". KdyZ jsme pfed rokem tento nazev
formulovali, nikdo netusil, jak pfihodnym se opravdu ukaze a Ze spojeni ,,aktualni vyzvy*
bude zahrnovat nejen vyzvy aktualnich trendti vyucovani elementarni matematiky, ale také
reflexi zcela nového (nedobrovolného) zptisobu vzdélavani na vsech stupnich ¢eskych skol
— distanéni vyuky v souvislosti s pandemii COVID-19. Jeji prvni vlna pandemie na jaie
roku 2020 nam znemoznila konferenci uskuteCnit, pficemz pocatkem roku 2021
nevypadala situace o nic vice pfizniveé. Nicméné v t& dobé uz jsme byli 1épe pfipraveni a
vybaveni potfebnymi zkuSenostmi a znalostmi pro uspoiadani konference on-line.

Prestoze jsme stale doufali v moznost osobniho setkani v jarni Olomouci, véfime, Ze
nuceny piechod do on-line podoby bude pro vyro¢ni 25. ro¢nik konference vyzvou a
piilezitosti pro udrzeni tradice a sdileni zkuSenosti téch, kteti se zabyvaji primarnim
matematickym vzdélavanim. Ambici konference je opét piispét alespoii castené k rozvoji
didaktiky matematiky jako akademické discipliny i praktického néstroje pro zkvalitnéni
vzdélavaci reality vyucovani matematice.

MiiZzeme s potéSenim konstatovat, Zze realizace konference on-line formou neodradila v
Giasti kolegy ze zahrani¢i i z Ceské republiky a Ze tak na konferenci zazni témata
orientovanad na reflexi zkusenosti s distan¢ni vyukou v obdobi pandemie COVID-19,
predstaveni zajimavych namétii pro praci se studenty v ramci jejich pregradudlni ptipravy,
¢i vyuziti digitalnich technologii ve vyuce. Pro ucastniky konference je pfichystan sbornik
abstraktil v ¢eském i anglickém jazyce.

Zastitu nad konferenci ptijala dékanka Pedagogické fakulty UP v Olomouci prof. PaedDr.
Libuse Ludikovéa, CSc., jiz za to patii velky dik. Mezinarodni programovy i organiza¢ni
vybor konference véti, ze konference ,,v netradiénim kabaté* tispésné€ navaze na predchozi
rocniky a pfispé&je nejen k dalsimu rozvoji didaktiky matematiky, ale bude také dikazem,
ze smysl a vyznam matematického vzdélavani je trvaly a dokdze nabyvat novych rozmeért,
bez ohledu na obtiznost vyzvy, pied kterou je postaveno.

Za programovy a organizacni vybor
V Olomouci dne 6. 4. 2021 Radka Dofkova



INTRODUCTION

This year’s Elementary Mathematics Education 2021 conference is entitled “Current
Challenges of Primary Mathematics Education in the 21st Century”. When we formulated
this title a year ago, no one knew how apt it would actually turn out to be and that the
phrase “current challenges” would include not only challenges in terms of current trends
in teaching elementary mathematics but also a reflection of a completely new (involuntary)
form of education at all levels of Czech schools — distance teaching in connection with the
COVID-19 pandemic. The first wave of the pandemic in the spring of 2020 made it
impossible for us to hold the conference and, at the beginning of 2021, the situation did
not look any more favourable. However, at that time we were already better prepared and
equipped with the necessary experience and knowledge to organise an online conference.

Although we were still hoping for a personal meeting in spring Olomouc, we believe that
the forced transition to online form will constitute a challenge for the 25th annual
conference and an opportunity to maintain the tradition and share the experience of those
involved in primary mathematics education. The ambition of the conference is again to
contribute, at least in part, to the development of the didactics of mathematics as an
academic discipline as well as a practical tool for improving the education reality of
mathematics teaching.

We are pleased to say that the organisation of the conference online has not discouraged
participants from abroad or from the Czech Republic, and that the conference will thus
address topics focused on reflection on distance learning experiences during the COVID-
19 pandemic, presentation of interesting topics for working with students within their
undergraduate training, and the use of digital technologies in teaching. A collection of
abstracts in Czech and English is prepared for the conference participants.

The conference has been organised under the auspices of the Dean of the Faculty of
Education of Palacky University in Olomouc, prof. PaedDr. Libuse Ludikova, CSc., and
we would like to express many thanks to her. The International Programme and
Organisation Committee of the Conference believes that the conference in a non-traditional
form will successfully build on previous years and will not only contribute to the further
development of the didactics of mathematics but also be proof that the meaning and
significance of mathematics education is perpetual and can take on new dimensions,
regardless of the difficulty of the challenge it is facing.

On behalf of the Programme and Organisation Committee
In Olomouc, on 6 April 2021 Radka Dofkova
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SLOZKY AUTOREGULOVANEHO UCENI V  KONTEXTU
MATEMATICKE VYKONNOSTI ZAKU 5. TRiD

Vlastimil CHYTRY, Jaroslav RICAN

Abstrakt

Obsah prezentace je zaméien na porovnani vybranych slozek autoregulovaného uceni
V kontextu matematické vykonnosti v ramci odliSnych pfistupti ke vzdélavani zaka
prvniho stupné. V souvislosti s matematickou vykonnosti byla reflektovana 4 diléi
vyzkumna Setfeni realizovana na uzemi Ceské republiky. T# z nich byla zaméfena na
didakticka testovani z matematiky. Ctvrté etieni pak tuto oblast rozsitilo o usouvztaznéni
matematické vykonnosti zaka s vybranymi slozkami autoregulovaného uceni. Pro tyto
ucely bylo operovano s validizovanymi nastroji (at’ uz pfevzatymi — metakognitivni
znalosti, védomi vlastni G€innosti a vztah zdka k matematice nebo nové vytvofenymi
— didakticky test z matematiky) i uznavanymi procedurami (zjiStovani urovné
metakognitivniho monitorovani). Hlavni vyzkumny zavér poukdzal na skutec¢nost, ze pti
odlisnych pfistupech ke vzdélavani zakt prvniho stupné tito zaci dosahuji odlisné
vykonnosti ve smyslu uspésnosti v didaktickych testech z matematiky. Tyto rozdily jsou
signifikantni, a tedy i zobecnitelné. Naopak nesignifikantni rozdily se ukézaly v ptipadé
metakognitivnich znalosti zéka, coz piedstavuje jeden z nejpiekvapivéjsich zavéra celého
vyzkumu. V piispévku jsou déale diskutovany potencidlni pfiCiny téchto zavért (vcetné
dalsich) stejné jako vyznam autoregulovaného uceni v kontextu matematické vykonnosti.

Kli¢ova slova: vykonnost, metakognice, autoregulace

COMPONENTS OF SELF-REGULATED LEARNING IN THE CONTEXT OF
MATHEMATICAL PERFORMANCE OF 5TH GRADERS

Abstract

The content of the presentation is focused on the comparison of selected components
of self-requlated learning in the context of mathematical performance within different
approaches to the education of primary school pupils. In the context of mathematical
performance, a four-part study was carried out in the Czech Republic. Three parts focused
on didactic testing in mathematics. The fourth part subsequently expanded this area and



related the pupils’ mathematical performance with selected components of self-regulated
learning. For this purpose, validated tools (either adopted — metacognitive knowledge, self-
efficacy and the pupil’s relationship to mathematics or newly created — didactic test in
mathematics) as well as recognized procedures (determining the level of metacognitive
monitoring) were used. The main research conclusion pointed to the fact that with different
approaches to the education of primary school pupils, these pupils achieve different
performance in terms of success in didactic tests in mathematics. These differences are
significant and therefore generalizable. On the contrary, insignificant differences were
found in the case of the pupil’s metacognitive knowledge, which is one of the most
surprising conclusions of the whole study. The paper further discusses the potential causes
of these conclusions (including others) as well as the importance of self-regulated learning
in the context of mathematical performance.

Key words: performance, metacognitive, self-regulation
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UCITEL, KTORY MA STRACH Z MATEMATIKY

Martin KURUC

Abstrakt

V roku 2019 sme realizovali rozsiahli kvantitativny vyskum motivécie
a sebaregulacie uceniu sa Studentov predmetov zameranych na matematiku, prirodné vedy
atechniku v programoch predprimarneho vzdelavania a primarneho vzdelavania. Vyskum
prebehol na troch Slovenskych univerzitach. Zistili sme, Ze motivacia k matematickym
predmetom je spojend s prezivanim neprijemnych emocii. V priemere az 42% Studentov
je k u€eniu sa matematiky motivovanych na zéklade snahy ziskat' odmenu alebo vyhnut
sa trestu. Motivacia na zaklade snahy vyhnit' sa pocitom hanby a viny alebo ziskat’
podmienent sebatictu sa ukazala v priemere u 15% Studentov. NaSe vysledky ukazali, ze
viac ako polovica respondentov pristupuje k vlastnému uceniu matematiky na zaklade
vonkaj$ej motivacie, ¢o deformuje ich postoj k samotnému predmetu. Ucitel’, ktory sam
nema pozitivny vztah k matematike méze len tazko sprevadzat svojich Zziakov
k pozitivnemu vztahu k tomuto predmetu. V mojom prispevku sa budem detailnejSie
venovat interpretdciam z nasho vyskumu.

Klic¢ova slova: motivacia, strach, seberegulacia, matematika, primarne vzdelavanie

A TEACHER WHO IS AFRAID OF MATHEMATICS

Abstract
In 2019, we conducted extensive quantitative research on the motivation and self-

regulation of students learning subjects focused on mathematics, science and technology

in pre-primary and primary education programs. The research took place at three Slovak
universities. We found that motivation for mathematical subjects is associated with
experiencing unpleasant emotions. On average, up to 42% of students are motivated to
learn mathematics by trying to earn a reward or avoid punishment. Motivation based on
trying to avoid feelings of shame and guilt or gain conditional self-esteem was shown on
average in 15% of students. Our results showed that more than half of the respondents
approach their own learning of mathematics on the basis of external motivation, which
distorts their attitude to the subject itself. A teacher who does not have a positive attitude
towards mathematics alone can hardly accompany his students to a positive attitude



towards this subject. In my contribution, | will focus in more detail on the interpretations
from our research.

Key words: motivation, fear, self-regulation, mathematics, primary education

Kontaktni adresa
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NATIONWIDE RESEARCH-BASED
DEVELOPMENT OF MATH EDUCATION WITH LEARNING
ANALYTICS

Mikko-Jussi LAAKSO

Abstract

The Centre for Learning Analytics at the University of Turku, Finland, aims to
advance the utilization of education technology and learning analytics for the entire span
of the Finnish education system. The centre is a multidisciplinary research unit and main
research areas are eAssessment, blended learning, math & programming education,
gamification, digital pedagogies and learning design, learning analytics, machine Learning
& Al in Education. It works in conjunction with the Finnish schools and institutions,
Finnish education authorities to utilize research-based methods in teaching and learning in
Finland, and serves as a national hub in its research field.

The centre is developing the #1 digital learning platform in Finland: ViLLE — the
collaborative education tool (Eduten playground globally). The system is utilized by more
than 300 000 students, 14000 teachers, and 50% of schools in Finland. Students are
conducting more than 150 000 000 tasks with immediate feedback annually.

The presentation starts with short introduction to the Learning Analytics which is
followed by describing “From teachers to teachers” —initiative. After that, The Finnish
success stories are presented in Math & Programming Education. For example, Digital
learning path in Mathematics education emphasizes active learning, gamification, and
learning analytics. The student are utilizing one digital lesson in a week with interactive
exercises with homework. There are existing exercises and materials for all nine grades
of primary and middle school, with full support for the curriculum for mathematics.
Moreover, there are computational thinking exercises integrated into all levels to give
students a head start in learning CT and basics of computer science. With automatic
assessment and immediate feedback the students can complete six to eight times the
number of exercises they usually complete in mathematics lesson. We have shown the
effectiveness of the path with many studies, but from practical point of it can be said that
“With one and half year’s work, the students can gain a half a year lead compared to
students using a standard pen-and-paper method”.



The final part of the presentation is focusing on principles of developing research-
based & data-driven Teaching and Learning ecosystem at large scale, and conclusion are
drawn.

Key words: Internationalization, Preparation of Future Teachers, Foreign Students,
Quantitative Research, Testing Hypotheses

Contact address
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CONSEQUENCES IN STUDY FIELDS OF FOREIGN STUDENTS
ATTENDED IN MATH COURSES FOR FUTURE ELEMENTARY
SCHOOL TEACHERS

Tomas BAROT, Radek KRPEC

Abstract

The internationalization has been appeared in strategical aims of the universities. The
education of foreign students has been integrated the modern approaches across the world
institutions. The population of the incoming foreign students expresses a wide spectrum of
the study characteristics. Specifics can be particularly bound with the focus on the study
field for future elementary school teachers. In the form of the selected study courses, the
different consequences can be appeared. The variety can be helpful for an understanding,
which aims the incoming students have as their priorities. In this contribution, the
quantitative research is offered as the provided analysis of the structure of the students’
fields of study. The participants are considered as the incoming foreign students, which
were appeared in some of the mathematical courses at the authors’ department. The
research questions are based on the testing hypotheses on the significance level, which can
bring the guarantee for the objective assessment of the particular characteristics of the
participated foreign incoming students.

Key words: Internationalization, Preparation of Future Teachers, Foreign Students,
Quantitative Research, Testing Hypotheses
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ADITIVNi PROBLEMY TEORIE CiSEL VE SKOLSKE MATEMATICE

Jaroslav BERANEK

Abstrakt

V piispévku je naznaceno feseni nékterych jednoduchych aditivnich problémi teorie
¢isel (ur€eni pythagorejskych trojic pfirozenych ¢isel véetné analogickych tuloh, rozklad
¢isel na soucet kvadrati atp.). Uvedeny jsou rovnéZ zajimavé teoretické problémy, jako
napt. kombinatorickd teorie rozkladii konecnych mnozin, Goldbachova hypotéza a
prvociselnd dvojcata. Uvedené problémy mohou byt vyuzity pfi vyuce budoucich ucitelt
matematiky na zakladni Skole jako naméty k rozvijeni jejich zdjmu o matematiku, pfipadné
k jejich motivaci k dal§imu studiu matematiky.

Klic¢ova slova: Motivace; matematika; teorie Cisel; rozklady ¢isel, Goldbachova hypotéza

ADDITIVE PROBLEMS OF NUMBER THEORY IN TEACHING OF
MATHEMATICS

Abstract

In the article there are included examples and indicated solutions of some easy
additive problems of number theory (finding Pythagorean triads of natural numbers
including analogical examples, partition of numbers into the sum of squares etc.). Among
others, there are also given some theoretical problems, like combinatorial theory of finite
sets partition, Goldbach’s hypothesis and twin primes. Such problems could be used while
teaching future elementary school mathematics teachers as a tool for deepening their
interest in mathematics and their further motivation.

Key words: Motivation; mathematics; number theory; decomposition of numbers,
Goldbach's conjecture
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SEBEREFLEXE DISTANCNI VYUKY MATEMATIKY OCIMA
UCITELU 1. STUPNE ZS

Radka Dofkova

Abstrakt

V ceské spolecnosti se v soucasné dobé diskutuje aktudlni situaci ve vzdélavani
V souvislosti s pandemii COVID-19 z rtiznych Ghla pohledd. Jednotlivé aspekty distanéni
vyuky, kniz se musely Skoly uchylit, rozpracovava dokument Ministerstva Skolstvi,
mladeze a télovychovy snazvem Metodické doporuceni pro vzdélavani distanénim
zpusobem (legislativni ramec, zajisténi personalnich podminek, organizace vyuky apod.)
Cilem piispévku bylo ziskat sebereflexi vlastni vyuky matematiky ugiteli 1. stupné ZS na
zaklad€ obecnych doporuceni k distanénimu zpisobu vzdélavani formulovanych v tomto
dokumentu. Jednotliva doporuéeni byla zpracovana do dotazniku vlastni konstrukce, ktery
obsahoval celkem 17 skalovych polozek a byl elektronicky distribuovan mezi ucitele
zakladnich Skol. Prispévek reflektuje témata jako je komunikace ucitelt se zaky, empatie
uciteld k potfebam zakd, planovani ukolt, diferenciaci obtiznosti tloh apod. Dosazené
vysledky mohou byt vychodiskem pro efektivnéjsi zacileni na potieby budoucich ucitel
1. stupné v matematice pro potieby distan¢ni vyuky.

Klicova slova: uditel, primarni vzdélavani, pandemie COVID-19, distan¢ni vyuka,
vyucovani matematice

SELF - REFLECTION OF DISTANCE MATHEMATICS TEACHING THROUGH
THE PRIMARY TEACHERS

Abstract

The current situation in education in connection with the COVID-19 pandemic is
currently being discussed in Czech society from various angles. The individual aspects of
distance education, which schools had to resort to, are elaborated in a document of the
Ministry of Education, Youth and Sports entitled Methodological Recommendations for
Distance Education (legislative framework, provision of personnel conditions,
organization of teaching, etc.) The paper aimed to obtain a self-reflection of the
mathematics teaching by primary school teachers based on general recommendations for
distance learning formulated in this document. The individual recommendations were
processed into a self-designed questionnaire, which contained a total of 17 scale items and
was electronically distributed among primary school teachers. The paper reflects topics
such as teacher communication with students, teachers ‘empathy for students' needs, task
planning, differentiation of task difficulty, etc. The achieved results can be a starting point



for more effective targeting of the needs of prospective primary mathematics teachers for
distance teaching.
Key words: teacher, primary education, mathematics teaching, COVID-19 pandemic,
distance teaching
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MOZNOSTI ZAPOJENIA DIGITALNYCH TECHNOLOGIIi DO
MATEMATICKEJ EDUKACIE

Jana HNATOVA

Abstrakt

Rychle tempo technologického pokroku ma vyrazny a nepopieratelny vplyv na
vzdelavanie. Uloha digitalnych technoldgii sa stiva v tomto procese ¢oraz rozmanitejsou.
Nové technoldgie moézu byt v klasickom aj v online vzdelavacom priestore pouzité
v roznych situdciach ako kognitivno-prieskumné nastroje, ako prostriedok na
vyhladavanie a zhromazd’ovanie informacif, ako prostriedok na komunikéaciu a interakciu
medzi uéitel'om a $tudentmi alebo medzi $tudentmi navzijom. Digitalne technologie st
zaroven nositel'mi vyziev pre pedagoégov. V prispevku nacrtneme zékladnt charakteristiku
vybranych technoldgii a prehl'ad doterajSich vyskumov realizovanych v tejto oblasti so
zameranim na matematicki edukaciu. Aktualny stav budeme ilustrovat’ dostupnymi
ukazkami ich zaradenia do vyucby matematiky v ramci roznych ciel'ovych skupin.

Klic¢ova slova: digitalne technologie, matematicka edukacia, trendy vo vzdelavani

POSSIBILITIES OF INTEGRATING DIGITAL TECHNOLOGIES INTO
MATHEMATICAL EDUCATION

Abstract

The rapid pace of technological progress has a significant and undeniable impact on
education. The role of digital technologies is becoming increasingly diverse in this process.
New technologies can be used in various situations in both classical and online educational
spaces as cognitive research tools, as a means of searching and gathering information, as a
means of communication and interaction between teacher and students or between students
and each other. At the same time, digital technologies carry challenges for teachers. In the
article we outline the basic characteristics of selected technologies and an overview of
previous research carried out in this area with a focus on mathematical education. We will
illustrate the current state with available examples of their inclusion in the teaching of
mathematics within various target groups.

Key words: Digital Technologies, Mathematical Education, Educational Trends.
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TVORIVOST V PRACI SE STRUKTUROU V PMG U DETI 5,5-65 LET

Michaela KASLOVA

Abstrakt

Pocatek skolni dochazky, nastup skolni matematiky kladou na dité naroky, které jsou
popisovany v fadé publikaci o Skolni zralosti a vyvojové a kognitivni psychologii
(Kropackova, Bednafova, Vagnerova a dalsi). Pfipravenost na $kolni matematiku je leckdy
redukovana na znalost ¢isel, urceni poctu nabidnutych objektd a identifikaci objektd —
zpravidla dvojrozmérnych. Jsou vSak nekteré prvky, které ovliviiuji pocatecni uspésnost
ditéte v matematice, avsak RVP PV ani literatura pro ucitele a rodice se o nich nezminuje.
Knim se fadi analyticko-syntetické vniméni a prace se strukturou, jejichz rozvoj je
dominantné stimulovan mirou a podmétnosti manipulativnich ¢innosti (Kasova, Liskova).

Jak uvedl Sarrazy (2011), progres v matematice je podminén schopnosti Zaka tvofit.
U 200 déti predskolniho véku se individualné sledovalo ve tfech hernich aktivitach, jak
dalece dovedou pracovat se strukturou na bazi manipulativni a grafické a do jaké miry 1ze
v daném procesu mluvit o tvofivosti.

U prace se strukturami hraje roli jak ¢islo v roli poctu, tak specifické postaveni ¢asti
v ramci celku. Pii reprodukei struktur, jejich korekei €i tvorbé mtiizeme identifikovat dveé
zakladni détské strategie, které se od sebe 1isi jak postupem, tak vystupem, pticemz prvni
Z nich se opird dominantné o celostni pfedstavy a druha o analyticko-syntetické. Volba
postupu je do jisté miry vazana na formu zadani ukolu a techniku feSeni zadaného ukolu.

Klicova slova: struktura; tvofivost; zména; predSkolni dité; hra; pfedmatematicka
gramotnost

CREATIVITY OF 5,5-6,5 YEARS OLD CHILDREN IN WORKING WITH
STRUCTURE IN PRE-MATHEMATICS LITERACY

Abstract

The beginning of schooling and start of school mathematics place on a child specific
demands that are described in a number of publications on school maturity and
developmental and cognitive psychology (Kropackova, Bednarova, Vagnerova and
others). Readiness for school mathematics is often reduced to knowledge of numbers,
determination of the number of objects proposed and identification of objects — usually
two-dimensional. However, there are some elements that affect the initial success of the
child in mathematics, but neither RVP PV nor the literature for teachers and parents
mentions them. These include analytical-synthetic perception and work with structure,
whose development is dominated by the degree and stimulation of manipulative activities
(Kasova, Liskova).



The progression in mathematics is conditioned by the ability of the pupil to be
creative (Sarrazy, 2011). Three game activities were monitored individually within a group
of 200 preschool children in order to see how far they could work with the structure using
manipulative or graphic communication and to what extent we can talk about creativity in
that process.

For work with structures, both the number and the specific position of parts within
the whole play a role. When reproducing structures, correcting them or creating them, we
can identify two fundamental child's strategies (that differ from each other in both process
and output), the first is dominantly based on holistic ideas and the second on analytical-
synthetic ones. The choice of procedure is tied, to some extent, to the form of task
assignment and to the technique of solving the specified task.

Key words: structure; creativity; change; pre-school child; game; pre-mathematics literacy
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JE TEMA STREDOVEJ SUMERNOSTI NAROCNA PRE
ZIAKOV PRIMARNEHO VZDELAVANIA?

Jakub LIPTAK

Abstrakt

Stredova siimernost’ je na Slovensku v obsahu matematickej edukacie zaradena az
v 5. roéniku zakladnej Skoly. V prispevku st prezentované vysledky realizovaného
vyskumu so ziakmi 4. ro¢nika zékladnej Skoly, ktori riesili ulohy s tematikou stredovej
sumernosti na propedeutickej Urovni. Vychadzajic zo zamerania vyskumu, pre
osvojovanie si poznatkov o stredovej simernosti boli pouzité pohybové aktivity. Takéto
vyuzivanie pohybovych aktivit, zameranych na osvojovanie si matematického obsahu
ziakmi poukazuje na moznost Ciastocného prepojenia telesnej a Sportovej vychovy a
matematickej edukécie. V prispevku st prezentované realizované pohybové aktivity a tiez
metody pouzité pre ziskanie a spracovanie udajov z vyskumu.

Klic¢ova slova: Stredova simernost’. Pohybova aktivita. Telesna a $portova vychova.

IS POINT REFLECTION VERY COMPLICATED TOPIC FOR PRIMARY
SCHOOL PUPILS?

Abstract

Point reflection is a math topic that pupils in Slovakia are not getting acquainted with
until the 5th grade. The paper presents outcomes of the conducted research, where selected
pupils of 4th grade took place within. In the research, the pupils' action was concerned with
solving point reflection problems. According to our research's nature, physical activities
were used in the mater of point reflection's knowledge attainment. Utilizing such physical
activities focused on math knowledge attainment highlights the possibility of Mathematics
and Physical Education integration. Our paper describes both specific physical activities
and inquiry methods used to obtain and elaborate on the research data.

Key words: Point reflection. Physical activity. Physical education.
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IDENTIFIKACE TROJROZMERNYCH OBJEKTU
Karolina Lorencova

Abstrakt

Diplomova prace se zabyva se problematikou rozliSovani a oznacovani
geometrickych modeli détmi ve veku péti az Sesti let. Cilem prace je zjistit, do jaké miry
jsou v soucasné dobé déti schopné rozlisit svét roviny a svét prostoru a do jaké miry détem
tyto dva svéty splyvaji. Jsou zde formulovany tfi hypotézy, a to hypotéza H1: ,,Déti jsou
schopné identifikovat alespon polovinu téles ze sady vybranych dilit stavebnice “, hypotéza
H2: ,,U nadpolovicni vétsiny déti dojde k zaméné pojmenovani plosnych a prostorovych
objektit” a hypotéza H3: ,,Pii identifikaci nékterych, détem znamych téles, pro né déti
vymysli viastni pojmenovani “. K jejich ovéfeni bylo na pouzito kvantitativniho vyzkumu,
ktery vyuziva k analyze sledovanych jevl i audiozdznam. Vyzkum vsechny tii hypotézy
potvrdil.

Prace na vzorku sto déti ukazuje, na jaké urovni rozliSovani a pojmenovavani téles
se v soucasné dobé déti predskolniho véku v Plzeiiském kraji nachazeji. Otevira fadu
dalsich oblasti, kterymi je potieba se zabyvat a fadu otazek které je potieba dale fesit.

Klic¢ova slova: prostor; rovina; identifikace téles; dité predSkolniho véku; pojmenovani
objektt

WORLD OF PLANE AND SPACE IN PRE-MATHEMATIC SKILLS

Abstract

The diploma thesis deals with the issue of distinguishing and marking geometric
models by children aged five to six years. The aim of the work is to find out to what extent
children are currently able to distinguish the world of the plane and the world of space and
to what extent these two worlds merge for children. There are three hypotheses, namely
hypothesis H1: "Children are able to identify at least half of the objects from a set of
selected spatial bodies", hypothesis H2: "In the majority of children will be confused area
and spatial naming of objects" and hypothesis H3: "When identifying some of the objects
known to the children, they come up with their own names for them”. To verify them,
quantitative research was used, which uses audio recording to analyse the observed
phenomena. Research has confirmed these predetermined hypotheses.

The work on a relatively large sample of children shows at what level of
differentiation of objects preschool children are currently in the Pilsen region. It opens up
a number of other areas that need to be further addressed. These include mixing the world
of space and the plane.

Key words: Space; plane; identification of 3D object; pre-school child; self-named objects
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REFLEXIE NA PREZENCNU A DISTANCNU FORMU VYUCBY
MATEMATICIV(YCH DISCIPLIN V PROFESIJNEJ PRIPRAVE
BUDUCICH UCITELOV

Marek MOKRIS

Abstrakt

V prispevku st prezentované skusenosti s realizaciou vyucby matematickych
disciplin realizovanych prezenénou a diStan¢nou formou pocas pandemickej situdcie
v podmienkach Pedagogickej fakulty PreSovskej univerzity v PreSove. Reflexia je
realizovana z pohl'adu vybranych aspektov off-line a on-line podpory $tidia so zameranim
na ich Struktiru a efektivnost’ vyuzivania (LMS Moodle, Geogebra, ...). Cielovou
skupinou st $tudenti na zadiatku bakalarskeho a magisterského stuptia $tadia, ktori studuju
Vv dennej alebo externej forme. Analyze su podrobené dve povinné discipliny: Matematicka
gramotnost’ a Geometria s metodikou. Predmet Matematicka gramotnost’ je uvodnou
matematickou disciplinou pre Studentov bakalarskeho stuptia Stiidia v Studijnom odbore
Ucitel'stvo a pedagogické vedy v Studijnom programe Predskolska a elementarna
pedagogika. Predmet Geometria s metodikou je vyucovany na magisterskom stupni
v $tudijnom programe Ugitel'stvo pre primarne vzdelavanie (MAIS 2021).

Klic¢ova slova: prezen¢na vyucba, diStancna vyucba, matematika, Moodle, Geogebra

REFLECTIONS FOR FULL-TIME AND DISTANCE LEARNING OF
MATHEMATICAL DISCIPLINES IN THE PROFESSIONAL
TRAINING OF FUTURE TEACHERS

Abstract

The paper presents the experience with the implementation of teaching mathematical
disciplines implemented in full-time and distance form during a pandemic situation in the
conditions of the Faculty of Education of the University of PreSov in PreSov. Reflection is
realized from the point of view of selected aspects of off-line and on-line study support
with a focus on their structure and efficiency of use (LMS Moodle, Geogebra, ...). The
target group is students at the beginning of the bachelor's and master's degree who are
studying in full-time or part-time form. Two compulsory disciplines are subject to analysis:
Mathematical Literacy and Geometry with Methodology. The subject Mathematical
Literacy is an introductory mathematical discipline for bachelor's degree students in the
field of study Teaching and Pedagogical Sciences in the study program Preschool and
Elementary Pedagogy. The subject Geometry with Methodology is taught at the master's
degree level in the study program Teaching for Primary Education (MAIS 2021).



Key words: full-time learning, distance learning, mathematics, Moodle, Geogebra
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VLIV VEKOVEHO USPORADANI TRIDY NA ROZVOJ
MATEMA,TICKE PREGRAMOTNOSTI DETIi POHLEDEM
BUDOUCICH UCITELU

Eva NOVAKOVA

Abstrakt

Problematice vékového uspotadani t¥id mateiské $koly byla dosud vénovana v Ceské
republice minimalni pozornost. Neni shoda na tom, jaké uspotadani poskytuje optimalni
prostiedi pro socialni, emoc¢ni a kognitivni rozvoj déti (Syslova et al., 2021). V zahranici
mizeme sledovat polemiku o heterogennim a homogennim uspotfadani jiz fadu let a to
zrizného Ghlu pohledu. Studie zkoumaji veékové usporadani ttidy z hlediska jeho
potencialu k rozvoji pregramotnosti déti (Ansari, 2017; Wood & Frid, 2005) i ¢innosti
ucitele mateiské Skoly pii piipravé a realizaci aktivit ve tfidé (Bailey et al., 2016;
Helmerhorst et al., 2019). Cilem naseho vyzkumu bylo zjistit, které z uspofadani tfidy
preferuji budouci ucitelky matefskych Skol, studentky ucitelstvi pro matetské Skoly na
Pedagogické fakulté¢ MU v Brné, a o jaké argumenty sviij ndzor opiraji. Jako vyzkumnou
metodu jsme vyuzili tematické psani textu formou volné pisemné produkce (eseje).
Z vyzkumnych zjisténi vyplyva, ze nazory studentek na vékové usporadani tfid nejsou
jednoznacné, i kdyz je zietelna prevalence nazorl preferujicich tfidy heterogenni. Uvadéji,
ze v heterogenni tfidé si mohou mlads$i déti osvojit mnoho poznatkii tykajicich se
matematickych ptedstav od starSich déti. Jako urcitou nevyhodu heterogenni t¥idy povazuji
to, ze kazda v€kova kategorie potiebuje jiny zptusob vzdélavani. Za nezbytny piedpoklad
efektivniho kognitivniho rozvoje, tedy také matematické pregramotnosti, povazuji
osobnostni charakteristiky a kvality ucitele. Domnivame se, Ze nova vyzkumna zjisténi by
mobhla pfinést relevantni informace ué¢itelim matefskych skol, ale také poznatky vyuzitelné
v piipravném vzdélavani uciteld.

Klic¢ova slova: heterogenni tfida, homogenni tfida, pfedskolni vzd¢lavani, matematicka
pregramotnost, ucitelé matefské skoly.

THE INFLUENCE OF THE AGE ARRANGEMENT OF CLASSES ON
DEVELOPMENT MATHEMATICAL PRELITERACY

IN KINDERGARDEN FROM THE PERSPECTIVE KINDERGARTEN
TEACHER'S POINT OF VIEW

Abstract

In the Czech Republic, little attention has been paid so far to the aspect of the age
arrangement of kindergarten classes. Opinion differ as to which arrangement leads to the
optimal environment for social, emotional and cognitive development of children (Syslova



etal., 2021). Abroad, heterogenous and homogenous arrangement is being discussed for a
long time, from different perspectives. Reviews investigate the influence of the age
arrangement of the class on the potential of children’s preliteracy development. (Ansari,
2017; Wood & Frid, 2005) as well as on the teacher’s preparations and on the realisation
of classroom activities. (Bailey et al., 2016; Helmerhorst et al., 2019). The aim of our
research was to find out which age arrangement prospective kindergarten teachers —
students of kindergarten education at the Faculty of Education of the Masaryk University
in Brno do prefer and which reasons they state for their opinion. Informal thematic writing
(essay) was used as the research method. Research findings lead to the interpretation that
the age arrangement opinions vary, although there is significant prevalence of
heterogenous classes preference. Mainly because in heterogenous classes, younger
children have the possibility to acquire mathematical ideas from older children. As certain
disadvantage of the heterogenous class, the need of different educational approach for each
age category is percepted. Personal characteristics and qualities of the teacher are seen as
essential precondition of effective cognitive development including mathematical
preliteracy. We believe the research findings may propose relevant information to the
kindergarten teachers as well as ideas applicable in the education of prospective
kindergarten teachers.

Key words: mixed-aged classroom, same-age classroom, preschool education,
mathematical pre-literacy, kindergarten teachers.
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KLOKAN NA SACHOVNICI JAKO DIDAKTICKY NASTROJ
Karel PASTOR

Abstrakt

Uroveii matematické gramotnosti Ize vyrazné zvysit pomoci deskovych her jako jsou
napiiklad $achy. Reseni matematickych Sachovych uloh miiZe rozvijet kombinatorické
dovednosti zakt ve véku 6-11 let. Matematické Sachové ulohy pouZzivaji Sachovnici nebo
Sachové figurky. Zaméiime se na specidlni figurku s nazvem klokan, ktera byla
predstavena v soutézi Matematicky klokan. Budeme se mimo jiné zabyvat problémem
dominance figurky klokan, problémem nezavislosti figurky klokan a prochazkou po
Sachovnici figurky klokan. Tyto problémy byly jiz vyfeSeny pro Ssachovnice 4x4 a 6x6 v
predchozich ¢lancich, takze nés bude zajimat Sachovnice 5x5. Vyuzijeme redukované
Sachovnice, protoZe se zda, Ze mensi Sachovnice je pro zaky ve véku od 6 do 11 let
pristupné;si

Klic¢ova slova: Sachy, kombinatorika, klokan.
KANGAROO ON THE CHESSBOARD AS A DIDACTIC TOOL

Abstract

The level of mathematical literacy can be significantly increased by means of board
games as for example chess. Solving mathematical chess problems can develop
combinatorial skills of pupils aged 6-11. Mathematical chess problems use chessboard or
chess pieces. We will focuse on a special piece named kangaroo that was introduced in the
competition Mathematical Kangaroo. We will deal, among the others, with the domination
problem of kangaroo, the independence problem of kangaroo and the kangaroo tour
problem. These problems have been already solved for 4x4 and 6x6 chessboards in the
previous papers, so we will interested in 5x5 chessboard. The reduced chessboard is used
because a smaller chesshoard seems to be more accessible to pupils aged 6 to 11.

Key words: chess, combinatorics, kangaroo.
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VYUZITI DETSKYCH CASOPISU VE VYUCE MATEMATIKY

Jitka JACIKOVA, Sarka PECHOUCKOVA, Vaclav KOHOUT

Abstrakt

Soucasti Ramcového vzdélavaciho programu pro zakladni vzdélavani jsou prufezova
témata, ktera prostupuji jednotlivymi vzdélavacimi oblastmi, reflektuji aktualni problémy
soucasného svéta a prispivaji k v8estrannému rozvoji zakl. Mezi prifezova témata patii
také medidlni vychova, pfi které miizeme zéky mimo jiné ucit vyuzivat potenciadl médii
jako zdroje informaci. Mezi média lze zatadit i détské Casopisy. V prvnim a druhém
ro¢niku malotfidni zékladni Skoly probéhla sonda, jejimz cilem byla analyza nékterych
soucasnych détskych casopisti z hlediska nalezeni vhodnych matematickych cinnosti,
jejich zatazeni do vyucovani matematiky a reflexe zakd. Na zaklad€ vyhodnoceni vysledki
sondy bylo zji$téno, Ze pravidelné zafazovani téchto aktivit zvysilo motivaci zaku, jejich
tempo a sebejistotu pii vykonu riznych matematickych operaci. Vyhodou bylo i
uplatiiovani individualniho piistupu k zZakim se specifickymi poruchami uceni.

Klicova slova: prifezova témata, medialni vychova, détsky casopis, vyucovani
matematiky

UTILITY OF MAGAZINES FOR CHILDREN IN MATHEMATICS
EDUCATION

Abstract

The Czech curriculum framework for elementary education contains cross-
disciplinary topics which link together the single areas of education. These topics deal with
current global issues and contribute to a well-rounded education. Media education, which
teaches students how to use the potential of media as source of information, is one of such
cross-disciplinary topics.

Media education was the subject of a study that took place in the first and second
year of a small elementary school with composite classes in Czechia. Its aim was to analyse
several contemporary magazines for children for suitable mathematical activities.
Furthermore, this study assessed the utility of these activities in mathematics education
and children’s feedback in their regard. We discovered that regular use of these activities
in education increased pupils’ motivation, speed and self-confidence when performing
various mathematical operations. Enabling individual approach to children with learning
disabilities was also an advantage.

Key words: cross-disciplinary topics, media education, magazine for children,
mathematics education



Literatura

1. JERABEK, I A KOL. Rdmcovy vzdélivaci program pro zdkladni vzdéldvani,
Dostupné: http://www.nuv.cz/file/4982/

2. OSVALDOVA, B., HALADA, J. Praktickd encyklopedie urnalistiky. 1.vyd. Praha:
Libri, 2002. 134 s. ISBN 80-7277-108-6.

3. Lusténi pro déti, 1/2018

Kontaktni adresa

Mgr. Jitka Jacikova PhDr. Sarka Péchouckovd, Ph.D.
Zdkladni a materska $kola Zihobce KMT FPE ZCU v Plzni

Zihobce 9, 342 01 Susice Klatovska 51, 306 00 Plzen
Telefon: +420 376 597 114 Telefon: 377 636 274

E-mail: skola@zihobce.eu E-mail: pechouck@kmt.zcu.cz

RNDr. Vaclav Kohout, Ph.D.
KMT FPE ZCU v Plzni
Klatovska 51, 306 00 Plzen
Telefon: 377 636 278
E-mail: vkohout@kmt.zcu.cz



http://www.nuv.cz/file/4982/
mailto:pechouck@kmt.zcu.cz
mailto:vkohout@kmt.zcu.cz

23

>
R

Elementary Mathematics Education 2021
April 21. - 23. 2021 ‘ .' ’g

Olomouc, Czech Republic 3

&
) o

2
¥V Mathematics ®

HUDOBNE MODELY SYMETRIE V MATEMATICKEJ EDUKACII

Alena PRIDAVKOVA

Abstrakt

V matematike a hudobnej vychove je mozné identifikovat mnoho spolo¢nych
elementov. Obe oblasti poznania vyuzivaji jazyk, kde st koncepty a vzt'ahy medzi nimi
prezentované pomocou $pecifickych symbolov. Vyskumy ukazuju na pozitivny vplyv
realizdcie cCinnosti hudobného charakteru na rozvoj matematickych schopnosti
(Kolodziejski, 2012, Luczak, 2015), ale aj naopak — matematické schopnosti st
prediktorom porozumenia hudobnych konceptov. Edukacné aktivity integrujuce
matematiku a hudobnu vychovu podporujii proces porozumenia réznych matematickych
pojmov. Vychodiskom pre kreovanie navrhov aktivit uvedeného charakteru je analyza
obsahu vzdelavania oboch vyuovacich predmetov. V prispevku budii prezentované
moznosti vyuzitia elementov matematiky a hudobnej vychovy pri porozumeni pojmov
z geometrie. Hudobné modely konceptu symetria mézu byt prostriedkom pre lepSie
pochopenie pojmu osova simernost’.

KPucové slova: matematika, hudobna vychova, symetria, osova suimernost’
MUSICAL MODELS OF SYMMETRY IN MATHEMATICS EDUCATION

Abstract

Many common elements can be identified in mathematics and music education. Both
areas of knowledge use language, where the concepts and the relations between them are
presented using specific symbols. Results of research show to the positive impact of
application musical activities to developing mathematical abilities, and vice versa —
mathematical abilities are predictors of musical concepts understanding (Kolodziejski,
2012, Luczak, 2015). Educational activities integrating mathematics and music support the
process of understanding various mathematical concepts. The analysis of the education
content of both areas/subjects is a key starting point for creating the mentioned proposals
for activities. The possibilities of using mathematical and musical elements within the
process of understanding geometrical concepts are presented in the paper. Musical models
of the concept of symmetry can be a means of better understanding the notion of axial
symmetry.

Key words: mathematics, music, symmetry, axial symmetry



Literatura

1. KOLODZIEJSKI, M., 2012. Developing and stabilised musical aptitudes versus non-
verbal production and readiness for improvisation in elementary school pupils
demonstrating significant mathematical abilities. Journal of Educational Review,
5(2), 173-182.

2. LUCZAK, A., 2015. Tvorba matematickych pojmov v hudobnej vychove na
primarnom stupni integrovaného vzdelavania (na prvom stupni zéakladnej $koly).
Muizy v Skole, 20(3-4), 50-69.

Kontaktni adresa

doc. RNDr. Alena Pridavkova, PhD.

PU v Presove, Pedagogicka fakulta, Katedra matematickej edukdcie
Ul. 17. novembra 15, 08001 Presov, Slovensko

Telefon: +421 51 7470542

E-mail: alena.pridavkova@unipo.sk

Poznamka: Prispevok je vystupom grantového projektu KEGA 028PU-4/2019
Inkorpordcia hudobnych cinnosti do matematickej pregradudlnej pripravy Studentov v
Studijnom odbore Predskolska a elementarna pedagogika



23

e

Elementary Mathematics Education 2021
April 21. - 23. 2021 ‘ .' ’g

Olomouc, Czech Republic §

i &
¥V Mathematics ®

UCIME BUDOUCI UCITELE LOGICKY MYSLET?

Jana PRIHONSKA, Jif{f BREHOVSKY

Abstrakt

Matematické mysleni vychazi ze znalosti matematickych pojmid (definice, véta,
axiom, ptedpoklad a tvrzeni véty, véta obracend, dikaz véty, vyrok, vyrokova forma,
mnozina, relace, operace, rovnice, rovnost, nerovnice, nerovnost, atp.), ze znalosti
matematickych teorii (matematickd logika, teorie mnozin, statistika, pravdépodobnost,
teorie feSeni rovnic, infinitesimalni pocet, geometrie, teorie algebraickych struktur, atp.),
matematické frazeologie a znalosti matematické symboliky. K tomu, abychom mohli
pochopit zakladni matematické pojmy, je tfeba mit dobré zéklady logiky. Zéklady logiky
jsou nutnou znalosti k tomu, abychom si uvédomili, co je logické mysleni. Logické mysleni
uzce souvisi s pojmem vyroku a rozhodovanim o jeho pravdivosti ¢i nepravdivosti, s
matefskym jazykem, vyjadfovanim se ve vétach a urcovanim jejich pravdivosti anebo
nepravdivosti. Usuzovani je myslenkovy proces, ktery miizeme popsat nasledovné: Z pl,
P2, ... vyplyva d. Vyroky pl, p2 nazyvame premisy, vyrok d je zavér (logicky dusledek)
z premis odvozeny. Mezi premisami a disledkem plati vztah, ktery nazyvame dtsledkovy
neboli vztah vyplyvani. Pfi usuzovani postupujeme na zakladé dusledkového vztahu od
danych premis k disledkim (zavéru). Pokud chceme naucit zaky na prvnim stupni
vyuzivat logickou uvahu, jako jednu z fesitelskych strategii, pak musime timto zpisobem
vést i studenty pfi jejich ptiprave na vysoké skole. Na rozboru konkrétni ulohy si ukazeme
pristup, jak je mozno tyto postupy rozvijet.

Klic¢ova slova: logické mysleni, vyvozovani sudku, usuzovani
DO WE TEACH FUTURE TEACHERS TO THINK LOGICALLY?

Abstract

Mathematical thinking is based on knowledge of mathematical concepts (definition,
sentence, axiom, assumption and statement of a sentence, inverted sentence, sentence
proof, statement, propositional form, set, relation, operation, equation, equality, inequality,
inequality, etc.), knowledge mathematical theories (mathematical logic, set theory,
statistics, probability, theory of solving equations, infinitesimal calculus, geometry, theory
of algebraic structures, etc.), mathematical phraseology and knowledge of mathematical
symbolism. In order to understand basic mathematical concepts, we need to have a good
foundation in logic. The basics of logic are the necessary knowledge to realize what logical
thinking is. Logical thinking is closely related to the concept of a statement and deciding
on its truthfulness or untruth, with the mother tongue, expressing oneself in sentences and



determining their truthfulness or untruth. Reasoning is a thought process that can be
described as follows: From p1, p2,... d follows. The statements p1, p2 are called premises,
the statement d is the conclusion (logical consequence) derived from premises. There is a
relationship between the premises and the consequence, which we call the consequence or
consequence relationship. In proceeding, we proceed on the basis of the consequential
relationship from the given premises to the consequences (conclusion). If we want to teach
first-grade students to use logical reasoning as one of the solving strategies, then we must
guide students in this way in their preparation for university. In the analysis of a specific
task, we will show the approach of how these procedures can be developed.

Key words: logical thinking, inference, reasoning
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ANALYZA MATEMATICKEJ GRAMOTNOSTI ZIAKOV 4. ROCNIKA
CESKEJ A SLOVENSKEJ REPUBLIKY

Alexandra PUNCOVA, Lenka VALENTOVA

Abstrakt

Stadia TIMSS (Trends in International Mathematics and Science Study) skiima
vedomosti a zruénosti ziakov 4. a 8. roc¢nika zakladnej Skoly z matematickej a
prirodovednej gramotnosti v Stvorroénych cykloch. Vedomosti a zruc¢nosti Ziakov zo
Slovenskej a Ceskej republiky v oblasti matematickej gramotnosti sa podla vysledkov
medzinarodnej komparativnej Stidie TIMSS na rozdielnej trovni. Vysledky ceskych
ziakov 4. ro¢nika maju progresivny charakter, a vysledky slovenskych ziakov 4. ro¢nika
naznacuju ich dlhodobu stagnéciu. Prispevok sa zameriava na analyzu percentualneho
podielu spravnych odpovedi ¢eskych a slovenskych ziakov na jednotlivé polozky zaradené
do testu Stadie TIMSS z matematiky pre 4. ro¢nik.

Kli¢ova slova: matematika, primarne vzdelavanie, TIMSS, Slovensko, Cesko

ANALYSIS OF MATHEMATICAL LITERACY OF THE CZECH AND SLOVAK
4™ GRADE PUPILS

Abstract

The TIMSS (Trends in International Mathematics and Science Study) examines the
knowledge and skills of 4th and 8th grade elementary school students in mathematics and
science literacy in four-year cycles. According to the results of the international
comparative study TIMSS, the knowledge and skills of students from Slovakia and the
Czech Republic in the field of mathematical literacy are at a different level. The results of
Czech 4th graders have a progressive character, and the results of Slovak 4th graders
indicate their long-term stagnation. The paper focuses on the analysis of the percentage of
correct answers of Czech and Slovak students to individual items included in the test of
the TIMSS study in mathematics for the 4th grade.

Key words: Mathematics, primary education, TIMSS, Slovak republic, Czech republic
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CONCEPT CARTOONS VYTVORENE NA ZAKLADE ANALYZY
ZAKOVSKYCH RESENI MATEMATICKYCH SLOVNICH ULOH

Libuse SAMKOVA, Adam CECH, Jana KRSKOVA

Abstrakt

Ptispévek piedstavuje zpiisob, jakym je mozné na zaklad¢ analyzy zakovskych feseni
matematickych tloh tvotit obrazkové zaznamy vyukovych situaci v podobé tzv. Concept
Cartoons. Concept Cartoons (SAMKOVA, 2020) jsou jednoobrazkové komiksy
znazornujici bublinovy rozhovor nékolika déti nad situaci, kterd vice ¢i méné souvisi
s ucivem. V rozhovoru mohou zaznit nazory spravné i chybné, stejné€ jako ve skutec¢nosti.
Analyza zdkovskych feSeni slovnich tloh nabizi jednu z moznosti, jak do bublinového
rozhovoru zanést autentické nazory zaku (napt. autentické postupy feseni tiloh). Pispévek
se vénuje obrazkim Concept Cartoons, které vznikly na zakladé Zzadkovskych feSeni
slovnich uloh ziskanych od zakii 1. stupné ZS (KRSKOVA, 2021) a 2. stupné ZS (CECH,
2021).

Kli¢ova slova: Concept Cartoons; matematika; slovni tlohy; zakovské feseni.

CONCEPT CARTOONS BASED ON ANALYSIS OF STUDENT SOLUTIONS TO
MATHEMATICAL WORD PROBLEMS

Abstract

The contribution presents a way in which it is possible to create picture-based records
of classroom situations stemming from the analysis of student solutions to mathematical
problems. Concept Cartoons (SAMKOVA, 2020) are one-picture comics showing several
children in a bubble dialog on a situation that is more or less related to the curriculum.
Opinions in the bubbles can be correct as well as incorrect, just like in reality. The analysis
of student solutions to word problems offers one of the ways to implement authentic
opinions of students (e.g. authentic solution procedures) into the bubbles. The contribution
deals with Concept Cartoons that were created on the basis of student solutions to word
problems collected at primary (KRSKOVA, 2021) and lower-secondary (CECH, 2021)
school levels.

Key words: Concept Cartoons; mathematics; student solution; word problem.
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INTEGRACIA MATEMATICKEHO A HUDOBNEHO VZDELAVANIA
DETI A ZIAKOV V SUCASNOM KURIKULE

Edita SIMCIKOVA, Blanka TOMKOVA

Abstrakt

Problematika integracie vyucovacich predmetov v $kolskom vzdelavani je neustale
aktualna v medzinarodnom i v slovenskom kontexte. Najviac rezonuje integracia na
zaklade zvolenej témy v primarnom aj predprimarnom vzdelavani. V predprimarnej
edukécii sa tento spdsob ukazuje dlhodobo ako prirodzeny pre komplexny rozvoj osobnosti
diet'at’a a realizuje sa v materskych Skolach aj v sacasnosti. V primarnej edukacii je proces
integracie obsahu vyucovacich predmetov zavisly na osobnosti ucitel’a a jeho schopnosti
pripravit’ si relevantné stratégie takejto vyucby. V ramci rieSenia grantového projektu
KEGA 028PU-4/2019 Inkorporacia hudobnych ¢innosti do matematickej
pregradualnej pripravy Studentov v Studijnom odbore Predskolska a elementarna
pedagogika na Katedre matematickej edukacie PF PU v PreSove vznikd produkt zamerany
na pomoc ucitelom v praxi v uvedenej oblasti. V prispevku analyzujeme v Sucasnosti
platné kurikularne dokumenty pre predprimarne a primarne vzdelavanie z hl'adiska obsahu
v matematickej a hudobnej oblasti. Na zaklade vysledkov analyzy $pecifikujeme prieniky
pre integraciu poznatkov vo vychove a vzdeldvani a navrhujeme moznosti aplikacie
v planovacej Cinnosti pedagdégov. Vysledky analyticko-syntetickej Cinnosti st
vychodiskom pre riesitelov projektu k tvorbe didaktickych nametov a metodickych
postupov pre prax.

KPaéové slova: matematické vzdelavanie, hudobné vzdelavanie, materska skola, zdkladna
Skola, vzdelavacie §tandardy, integracia obsahu vyucby

INTEGRATION OF MATHEMATICAL AND MUSICAL EDUCATION OF
CHILDREN AND PUPILS IN CURRENT CURRICULUM

Abstract

The issue of integration of subjects in school education is current in the international
and Slovak context. Integration based on the chosen topic resonates the most in primary
and pre-primary education. In pre-primary education, this method has long been shown to
be natural for the comprehensive development of the child's personality and is
implemented in kindergartens even today. In primary education, the process of integrating
the content of subjects depends on the personality of the teacher and his ability to prepare
relevant strategies for such teaching. Within the solution of the grant project KEGA
028PU-4/2019 Integration of musical activities into mathematical undergraduate
preparation of students in the field of study Preschool and elementary pedagogy at the



Department of Mathematical Education PF PU in PreSov, a product was created to help
teachers in practice in this area. In this paper, we analyze the currently valid curricular
documents for pre-primary and primary education in terms of content in mathematics and
music. Based on the results of the analysis, we specify the penetrations for the integration
of knowledge in education and education and suggest possibilities of application in the
planning activities of teachers. The results of analytical-synthetic activities are the starting
point for the researchers of the project to create didactic topics and methodological
procedures for practice.

Key words: mathematical education, music education, kindergarten, elementary school,
educational standards, integration of teaching content
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DIACHRONNA ANALYZA MOZNOSTI INTEGRACIE
MATEMATICKEHO A HUDOBNEHO VZDELAVANIA DETI
PREDSKOLSKEHO VEKU

Edita SIMCIKOVA, Blanka TOMKOVA

Abstrakt

Pri rieSeni otazky moznosti implementacie novych metdd a foriem vyucby do
pregradualnej pripravy budtcich uditelov na primarnom a predprimarnom stupni
vzdelavania sme sa rozhodli vytvorit' aktivity umoziujice posilnit matematické
vzdelavanie prostrednictvom elementov hudobnej vychovy.

Vychodiskom pre tvorbu navrhov bola diachronna obsahové analyza kurikularnych
dokumentov pre predprimdrne vzdeldvanie zpohladu matematického poznania
a hudobného vzdelavania dietata v materskej Skole. Analyzu obsahu mozno zacat’ uz od
diela Informatérium materskej Skoly. Pre dokladnejsie $tidium sme vSak zvolili
kurikularne dokumenty pre predprimarne vzdelavanie z rokov 1966, 1978, 1985, 1999
a2008.

Vzhl'adom na obsah a Strukturu sucasného kurikularneho dokumentu si predmetom
nasho skimania len poziadavky kladené na absolventa predprimarneho stupna
vzdelavania, t. j. na diet’a tesne pred nastupom do zakladnej skoly.

Klic¢ova slova: matematické poznanie, hudobna vychova, dieta predskolského veku

DIACHRONIC ANALYSIS OF THE POSSIBILITIES OF INTEGRATION OF
MATHEMATICAL AND MUSICAL EDUCATION OF PRESCHOOLERS

Abstract

In addressing the issue of the possibility of implementing new methods and forms of
teaching in the undergraduate training of future teachers at the primary and pre-primary
level, we decided to create activities to strengthen mathematics education through elements
of music education.

The starting point for the creation of proposals was the diachronic content analysis
of curricular documents for pre-primary education from the point of view of mathematical
awareness and music education of a child in kindergarten. Content analysis may start from
Informatorium materskej Skoly. For a more thorough study, however, we chose curricular
documents for pre-primary education from the years 1966, 1978, 1985, 1999 and 2008.

The subject of our research will be only the requirements for a graduate of pre-
primary education, that is to the child just before starting primary school.

Key words: mathematical awareness, music education, preschooler
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CONCRETE AND VISUAL REPRESENTATIONS IN THE THIRD
GRADE MATHEMATICS

Gabriella BABCSANYI-TOTH

Abstrakt

In this report, participatory action research will be presented. The author and three
teachers - all of them teach in schools that work is based on reform pedagogy — were
involved in the research. The teaching topics, in the third grade of elementary school,
were: place value of numbers and four basic mathematical operations in column-form. The
research included the planning of the teaching process, analyzing the students' results of
pre and post-tests, and the reflections on teachers' experience. During the learning process,
the students used concrete and visual representations. Mathematical concepts appear in
different fields: music, handcraft, physical education, drawing, by which the students
solved analog mathematical problems. As result students have expanded their concept
image, which developed their problem-solving competence. Students who had difficulties
in learning these mathematical concepts managed to construct and built them during these
activities..

Key words: participatory action research, representation, basic mathematical operations
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INSPIRACE CALEYHO TABULKOU Z POHLEDU BUDOUCICH
UCITELU 1. STUPNE ZS

Martina UHLIROVA

Abstrakt

V ramci matematické pregradualni pfipravy se studenti oboru Ucitelstvi pro 1. stupent
ZS§ seznamuji se zéklady teorie algebraickych struktur. Studenti zpravidla vnimaji toto
udivo jako velmi abstraktni, bez pfimé souvislosti s matematikou 1. stupné ZS.
V ptispévku predstavime netradiéni ulohu, kterd propojuje problematiku modularni
matematiky a ciferace. Uloha miize byt inspirativni jak pro budouci ugitele, tak i pro zaky
primarni Skoly. V z&véru vystoupeni uvedeme reflexi feSeni ulohy z pohledu studentd,
budoucich uciteld.

Klic¢ova slova: matematika, didaktika matematiky, Caleyho tabulka, pregradualni ptiprava
ucitelt

CALEY'S TABLE INSPIRATION FROM THE PERSPECTIVE OF FUTURE
PRIMARY SCHOOL TEACHERS

Abstract

As part of undergraduate mathematical preparation, students in the field of Primary
School Teaching get acquainted with the basics of the theory of algebraic structures.
Students usually perceive this subject as very abstract, without a direct connection with the
mathematics of the 1st grade of elementary school. In this paper, we present a non-
traditional task that connects the issues of modular mathematics and digital root
determination. This task can be inspiring for both future teachers and primary school
pupils. At the end of the presentation we will present a reflection on the solution of this
problem from the point of view of students, future teachers.

Key words: mathematics, didactics of mathematics, Caley’s table, undergraduate teacher
training
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VYUZiVANTI MODERNICH TECHNOLOGII VE VYUCE
V MIKROREGIONU IVANCICKO PRED A PRI PANDEMII COVID-19

Jan WOSSALA, Pavel PROCHAZKA

Abstrakt

Moderni technologie se staly nedilnou soucasti bézného zivota kazdého z nas. Tento
trend se postupné projevuje i pii vyuce na zakladnich skolach. Text pfispévku prezentuje
vysledky vyzkumného Setfeni realizovaného v roce 2019 na prvnich stupnich vybranych
zakladnich Skol z Mikroregionu Ivancicko. Toto vyzkumné Setieni bylo primarné
zaméfeno na vyuzivani digitalnich technologii ve vyuce i ve volném case, vyuzivané
vzdélavaci aplikace, mnozstvi ¢asu strdveného na téchto zatizenich ¢i primérmy veék, kdy
zaci prvniho stupné v tomto regionu dostavaji vlastni chytry telefon ¢i tablet.

V druhé ¢asti ptispévku se vracime na jednu ze $kol, ktera byla soucéasti vyzkumného
Setfeni v roce 2019, ZS Vladimira Mensika v Ivangicich. V této &asti prezentujeme
aktualni stav vyuzivani digitalnich technologii na této Skole v pribéhu tzv. ,kovidové
krize“. Tento popis je jiz zamé&fen na 1. i 2. stupeit ZS a reflektuje aktulni situaci, ktera
vyraznym zptisobem dopada na viechny $koly v Ceské republice i v&tsing svéta.

Klic¢ova slova: moderni technologie, online vyuka, vzdélavani, COVID-19

USE OF MODERN TECHNOLOGIES IN TEACHING IN THE IVANCICKO
REGION BEFORE AND DURING THE COVID-19 PANDEMIC

Abstract

Modern technologies are becoming an integral part of the life of each of us. This
trend is also reflected in education at primary schools.

The paper presents the results of a research survey conducted in 2019 at the selected
primary schools in the Ivan¢icko Microregion. This research was primarily focused on the
use of digital technologies in teaching and leisure, on the use of educational applications,
the amount of time spent on these devices or the average age pupils in this region, which
receive their own smartphone or tablet.

In the second part of the paper, we return to one of the schools that was part of a
research survey in 2019, Vladimir Mensik Elementary School in Ivan¢ice. We present the
current use of digital technologies at this school during the "COVID crisis". This
description reflects the current situation, which significantly affects all schools in the
Czech Republic and most of the world.

Key words: modern technologies, online teaching, education, COVID-19
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LINEARNI KONGRUENCE A WOLFRAM MATHEMATICA

David NOCAR, Jifi VASKO, Tomas ZDRAHAL

Abstrakt

Také na niz$im stupni zakladni $koly se Zaci setkavaji se slovnimi tlohami
vedoucimi k fedeni linearnich kongruenci. Zaci viak neznaji metody, jak tyto kongruence
obecné fesit — feSeni tak probiha metodou ,,pokus-omyl“ a Glohy proto mohou byt pouze
opravdu trivialni. Takové tlohy pak ale maji minimalni vyznam z hlediska (postupného)
pronikani do ,,svéta Cisel“. Teoretické znalosti problematiky kongruenci bohuzel nebyvaji
k linearnim kongruencim se ve $kolach ,,vynechavaji“. Smyslem ¢lanku je ukazat, Ze se
tak dit nemusi — pokud se vyuZiji vhodné matematické programy — Vv tomto piipadé
software Wolfram Mathematica, piesnéji feCeno jeho bezplatna verze Wolfram Cloud.
Chceme tim tak demonstrovat fakt, Ze pokud pro pocitani pouzijeme pocitace, mizeme se
vénovat matematice a dat tak za pravdu lidem kolem Conrada Wolframa, kteti usiluji o:
,,Our mission is to reconceptualise the mainstream mathematics curriculum by assuming
computers exist.*

Klic¢ova slova: linearni kongruence, Wolfram Mathematica
LINEAR CONGRUENCE AND WOLFRAM MATHEMATICA

Abstract

Even at the lower level of primary school, pupils face verbal problems leading
to the solution of linear congruences. However, students do not know how to solve these
congruences in general - the solution is done by trial and error and the tasks can therefore
only be really trivial. However, such tasks are of minimal importance in terms of (gradual)
penetration into the "world of numbers". Unfortunately, theoretical knowledge of the issue
of congruences is not usually the strength of their teachers, so only slightly more complex
tasks leading to linear congruences are "omitted" in schools. The purpose of the article is
to show that this does not have to happen - if the appropriate mathematical programs are
used - in this case Wolfram Mathematica software, more precisely its free version Wolfram
Cloud. In this way, we want to demonstrate the fact that if we use computers for
computation, we can focus on mathematics and thus prove the people around Conrad
Wolfram who are striving to: "Our mission is to reconceptualize the mainstream
mathematics curriculum by assuming computers exist."

Key words: linear congruence and Wolfram Mathematica
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DIAGNOSTICKSZ POTENCIAL ULOH PROSTREDI SCITACICH
TROJUHELNIKU V ONLINE VYUCE

Renata ZEMANOVA, Darina JIROTKOVA

Abstrakt

Pii vyucovani, kdy je cilem ucitele rozvijet kazdého zaka na jeho maximalni urovni
v riznych smérech — kognitivnich, metakognitivnich, osobnostnich, je potieba, aby ucitel
pribézné zaky diagnostikoval a reagoval na jejich momentalni stav vyzvami, ilohami a
podnéty k diskuzi. V online vyuce ma ucitel znacné zplo§télé moznosti pozorovani
chovéani zakt v diskuzich a ve skupinové praci. Vhodnym néstrojem diagnostiky
kognitivnich ¢i metakognitivnich schopnosti zZéka jsou v online vyuce série gradovanych
uloh.

V ¢lanku predstavujeme vyuziti diagnostického potencialu sady gradovanych uloh
z aritmetického prostfedi S¢itaci trojihelniky. Béhem né&kolika vyukovych hodin v online
form¢ byly zakiim 4. roéniku zadavany gradované série tloh. Detailné jsme popsali
gradaéni parametry uloh a vzhledem k nim analyzovali zakovska feSeni. Soustiedili jsme
se na identifikaci Zékovy chyby, na popis jejiho charakteru a na odhaleni jeji piiciny.
Provedli jsme komparaci jak v ramci tfidy, tak v rdmci riznych souborti uloh. Navrhli
jsme, jak je mozné jednotliva zjisténi vyuzit v nasledné praci se zaky, v nastavovani
reedukacéniho procesu, v uprave stavajicich a tvorbé novych vyukovych materidli. Rovnéz
jsme poukazali, jak lze ziskanych materidld vyuzit v pfipravé budoucich ucitelt
elementarist.

Sc¢itaci trojuhelniky jsou znamé téz jako pyramidy, hrozny, number wall. Prostiedi
nabizi krom¢é rozvoje kalkulativnich dovednosti téZ rozvoj schopnosti zobecitiovat a
odhalovat zakonitosti dané struktury ¢isel.

Klicova slova: scitaci trojuhelniky, online vyuka, gradacni parametry uloh, analyza
zakovskych feSeni, prace s chybou, s¢itani, od¢itani, symetrie, algebrogram, zobecniovani

DIAGNOSTIC POTENTIAL OF TASKS OF ENVIRONMENTS OF ADDITION
TRIANGLES IN ONLINE EDUCATION

Abstract

In teaching, when the teacher's aim is focused on development of each student at its
maximum level in different directions — cognitive, metacognitive, personal; it is necessary
for the teacher to continuously diagnose students and respond to their current state with
challenges, tasks and requirements for a discussion. Due to the online teaching, the teacher
has considerably flattened opportunities to observe students' behaviour in discussions and



group work. A series of graded tasks in online teaching are a suitable tool for diagnosing
a pupil's cognitive or metacognitive abilities.

In this contribution, we present the use of the diagnostic potential of a set of graded
problems from the arithmetic environment of Addition triangles. Graded series of tasks
were given to 4" grade pupils during several online lessons. We described the gradation
parameters of the tasks in detail and analysed the student solutions with respect to them.
We focused on identifying the student's mistake, describing its nature and revealing its
cause. We made a comparison both within the class and within different sets of tasks. We
suggested how the individual findings can be used in subsequent work with students, in
setting up the re-education process, in modifying existing and creating new teaching
materials. We also pointed out how the acquired materials can be used in the training of
future elementary school teachers.

Additive triangles also known as pyramids, grapes, number walls. In addition to the
improvement of calculative skills, the environment also offers the development of the
ability to generalize and reveal the regularities of a given number structure.

Key words: additive triangles, online education, graded series of tasks, analysis of pupils’
solutions, work with error, addition, subtraction, symmetry, algebrogram, generalization
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