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What kind of math do you really need to become an architect?

Attila Bolcskei

Institute of Architecture, Szent Istvan University, Ybl Miklds Faculty of Architecture and Civil
Engineering, Budapest, Hungary

Abstract. In the presentation we try to provide a complete overview of the
higher education of Architects in the field of Mathematics in Hungary. The topic is
very actual these days. Last year the Government decided to change the system of
training and output requirements of all the BSc and MSc diplomas. Beside smaller
ones, the main change concerning Architects is the length of the studies: the
Universities have to switch from 8+3 (BSc+MSc) semesters, to 7+4, and the new
system must start in September 2017 already.

Although the change could mostly be administrative, the Architects seize the
opportunity to radically reform their whole education system. A serious and basic
question is whether they do really need Mathematics at all?

In the presentation we give the answer of the competent Universities, and the
content of the new Curricula.

We will look more closely the spatial abilities, because it has strong
connections to geometrical skills, which are undoubtedly relevant for Architects. In
the last few years we measured the spatial perception of our students by different
standard tests. We examined the data using statistical methods and hypothesis testing.
The results are convincing that descriptive geometry is one of the most efficient tools
in developing the spatial abilities.

On the other hand, we collected a lot of experiences during the problem
solving process of the students. Based on it, and in order to help the work of the
secondary school teachers, recommendations are made, which, if accepted, could

make the students more well-prepared for the University requirements. The talk also



The 6™ International Scientific Colloquium MATHEMATICS AND CHILDREN 2017

contains these advices and the structure of the corresponding secondary school

education in Mathematics.

Keywords: engineering education, mathematics for architects, standard

spatial ability test, secondary school mathematics teaching
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Milyen matematikai ismeretre is van sziiksége egy épitésznek?

Bolcskei Attila

Szent Istvan Egyetem, Ybl Miklés Epitéstudomanyi Kar, Epitészmérnoki Intézet, Budapest,
Hungary

Absztrakt. Az el6adisban megprobalkozunk azzal, hogy teljes korképet
adjunk a magyar épitészmérnok képzésben eléfordulé matematikai tartalmakrol. A
téma napjainkban nagyon aktualis. 2016-ban keriilt kiadasra az a kormanyrendelet,
mely az egyetemi alap és mesterképzésbeli szakok 1j képzési és kimeneti
kovetelményeit szabalyozza. Az épitészmérnok képzést illetben a sok aprobb
valtozason tul a leglényegesebb kiilonbség a tanulmanyok hosszaban van: a korabbi
8 féléves BSc és 3 féléves MSc rendszert egy 7+4-es 0j valtja. Az 1ij rendszer(i
képzések mar 2017 szeptemberétdl indulnak.

Habar a valtozasokat szinte adminisztrativ szinten is kezelni lehetne, az
épitész oktatoéi tdrsadalom megragadja a lehetOséget, hogy az egész képzést
radikélisan megvaltoztassa. Alapvetd és husbavagd kérdésként meriilt fel, hogy
sziikség van-e egyaltalan matematikéra?

Az eclbadasban az érintett egyetemek altal megfogalmazott valaszokat
targyaljuk, az 0j tantargyak tartalmaval egyfitt.

Kozelebbrdl fogjuk vizsgélni a téri intelligencia targykorét, mely a geometriai
képességekkel mutat szoros kapcsolatot, és amely kétségteleniil relevans az épitészek
szamara. Az utobbi években tobb standard teszt segitségével végeztiink felmérést
hallgatéink korében a térlatast vizsgalando. Az adatokat statisztikai eljarasokkal,
hipotézis vizsgalattal dolgoztuk fel. Az eredmények arrdl gydznek meg benniinket,
hogy az abrazoldé geometria egyike a leghatékonyabb térszemlélet fejlesztd
modszereknek.

A hallgaték feladatmegoldasai és a velikk valo interakcié sordn rengeteg
tapasztalatot gy(ijtottiink a matematikai ismeretek szintjérél. Ezeket alapul véve,
abbol a célbdl, hogy a kozépiskolai tandrok munkdjat segitsiik, ajanlasokat

fogalmazunk meg szamukra, melyekkel didkjaikat a miiszaki képzés szamara jobban



The 6™ International Scientific Colloquium MATHEMATICS AND CHILDREN 2017

tudnak felkésziteni. Az el6adés sordn a magyar kozépiskolai matematika képzéssel

kapcsolatos informaciokat és az emlitett ajanlasokat is megosztjuk a Hallgatosaggal.

Kulcsszavak: mérnokképzés, matematika épitészeknek, standard térlatas

méro tesztek, kozépiskolai matematikaoktatas
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The study approaches of university students in a calculus class

Bettina Dahl

Aalborg Centre for Problem Based Learning in Engineering, Science and Sustainability under
the auspices of UNESCO, Aalborg University, Denmark

Abstract. 191 US first-year university students got the ASSIST (Approaches
and Study Skills Inventory for Students) questionnaire as part of a mid-term course
evaluation. The students were not in any science, engineering, or mathematics study
programme but took a calculus course to satisfy the university breadth requirement
for mathematics. The strategic approach was the most commonly used. There was a
positive correlation between the deep and the strategic approaches and a negative
correlation between the surface and the strategic approaches. There was no
correlation between the deep and the surface approaches except a negative correlation
between the sub-scales Lack of purpose and Interest in ideas. The surface approach
had a negative effect, while the strategic approach had a positive effect on learning

outcome.

Keywords: learning approaches, study approaches, deep approach, strategic
approach, surface approach, calculus, university students, learning outcome
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Universitetsstuderendes studiestrategier pa et calculushold

Bettina Dahl

Aalborg Centre for Problem Based Learning in Engineering, Science and Sustainability under
the auspices of UNESCO, Aalborg Universitet, Danmark

Abstrakt. 191 forstedrsstuderende fra USA fik ASSIST (Approaches and
Study Skills Inventory for Students) spargeskemaet som del af en midtvejsevaluering
pa et kursus. Ingen af de studerende laeste til ingenier eller var indskrevet pa
naturvidenskab eller matematik, men alle tog calculus for at opfylde universitetets
krav om bredde i uddannelse, herunder matematik. Det var den strategiske
fremgangsméade som blev brugt oftest. Der var en positiv korrelation mellem den
dybdegaende og den strategiske fremgangsmade og en negativ korrelation mellem
den overfladiske og den strategiske fremgangsmade. Der var ingen korrelation
mellem den dybdegiende og den strategiske fremgangsmade p& near pa under-
skalaerne: "Lack of purpose’ og ’Interest in ideas’. Den overfladiske fremgangsmade
havde en negative effekt pa leringsudbyttet, mens den strategiske fremgangsmade

have en positive effekt.

Sogeord: leringsstil, studiefremgangsméde, dyb fremgangsmade, strategisk
fremgangsmade, overfladisk fremgangsméde, calculus, universitetsstuderende,

leeringsudbytte
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Searching for a common ground in mathematics and physics
education: the case of integral

Zeljka Milin Sipus

Faculty of Science, University of Zagreb, Croatia

Abstract. In mathematics and physics students are often asked to extract
information and give interpretation of the slope (gradient) of a line graph and the area
under the graph. However, differences in contexts and context specificities cause
difficulties for students to realize that they are studying the same concept (e.g.
Leinhardt, Zaslavsky & Stein 1990; McDermott, Rosenquist, & van Zee 1987). The
study of Woolnough (2000) reveals the existence of student resistance to apply their
mathematical knowledge to physics. It suggests that high school students operate in
three distinct contexts: the real world, the physics world and the mathematical world,
each with own characteristics and belief systems and without substantial links
between them. In our study conducted at the Faculty of Science, University of
Zagreb, we have analyzed and compared the first-year university students’ strategies
and difficulties on mathematically similar problems concerning line graphs situated
in mathematics, physics and real world contexts (lvanjek, Susac, Planinic,
Andrasevic & Milin Sipus (2016); Planinic, Susac, Ivanjek & Milin Sipus (2013);
Planinic, Milin Sipus, Katic, Susac & Ivanjek (2012)). The analysis was based on the
test with eight sets of parallel items from mathematics, physics and other contexts,
which was administered to 385 first year students (prospective physics or
mathematics teachers, physicists or mathematicians). Three problems in each set
were parallel in the sense that they all required the same mathematical procedure to
be solved (e.g. computation of a graph slope or the area under a graph). In the
presentation we present the summary of the final results of our study with the special
emphasis on the mathematical context, in particular on the total change of a quantity,
i.e. an integral of a function. Besides, we also bring in focus a common approach in

mathematics and physics education — inquiry based teaching and learning and discuss
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the third domain of our study and a modelling activities as an introductory common

ground.

Keywords: interdisciplinary field of mathematics and physics, mathematics
education, physics education, inquiry based teaching and learning, slope, area under
the graph
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Odredeni intergral u nastavi matematike i fizike
Zeljka Milin Sipus

!Prirodoslovno-matematicki fakultet, Sveugiliste u Zagrebu, Hrvatska

Sazetak. U matematici i fizici uenici 1 studenti ¢esto su pozvani trazenu
informaciju dobiti interpretiranjem nagiba grafa linearne funkcije ili povrsine ispod
takvog grafa. Pritom razlike u kontekstu te specifiénosti konteksta studentima Gesto
stvaraju poteSkoce pri shvacanju kako proucavaju isti koncept (e.g. Leinhardt,
Zaslavsky & Stein 1990; McDermott, Rosenquist, & van Zee 1987). Istrazivanje koje
je proveo Woolnough (2000) otkriva postojanje svojevrsnog otpora uéenika i
studenata pri koriStenju matematickog znanja u fizici. Ono sugerira da ucenici
srednjih Skola rade u tri razli¢ita konteksta: u kontekstu situacija iz stvarnog svijeta,
u fizikalnom kontekstu te matematickom kontekstu, pri ¢emu svaki od tih konteksta
ima vlastite karakteristike i sustave vjerovanja, a znacajnije medusobne veze ne
postoje. U nasem istrazivanju provedenom na Prirodoslovno-matemati¢kom
fakultetu Sveucilista u Zagrebu analizirali smo i usporedivali strategije studenata
prve godine studija matematike i fizike, kao i njihove poteskoce pri rjeSavanju
matematicki slicnih zadataka s grafovima linearnih funkcija koji su smjeSteni u
matematicki, fizikalni ili stvarni kontekst (Ivanjek, SuSac, Planini¢, Andrasevi¢ &
Milin Sipu§ (2016); Planini¢, SuSac, Ivanjek & Milin gipuﬁ (2013); Planini¢, Milin
Sipus, Kati¢, Susac & Ivanjek (2012)). IstraZivanje se temeljilo na upitniku od osam
kompleta paralelnih pitanja u matematickom, fizikalnom i stvarnom kontekstu. U
njemu je sudjelovalo 385 studenata prve godine (nastavnic¢kih smjerova matematike
ili fizike, te buduc¢ih matematicara ili fizi¢ara). Tri pitanja u svakom kompletu bila
su paralelna u smislu da su zahtijevala pri rjeSavanju isti matematicki postupak (npr.
izraGunavanje nagiba grafa ili povrSine ispod grafa).

U ovom predavanju prikazujemo sazetak konacnih rezultata naSe studije s
posebnim naglaskom na matematicki kontekst, te posebice rezultate o ukupnoj
promjeni veliCine, tj. odredenom integralu funkcije. Pored toga, razmatramo

zajednicki pristup u nastavi matematike i fizike — istrazivacki usmjereno ucenje i
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poucavanje, te raspravljamo o tre¢em kontekstu nase studije, kontekstu stvarnih

situacija, i aktivnostima modeliranja kao zajedni¢kom polju djelovanja u nastavi.

Kljucne rijeci: interdisciplinarnost, nastava matematike, nastava fizike,

istrazivacki usmjerena nastava, nagib, povrsina ispod grafa

10
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Asymptote as a body of knowledge to be taught
in textbooks for Croatian secondary education

Alleksandra Cizmesija!, Ana Kataleni¢? and Zeljka Milin Sipus!

Faculty of Science, University of Zagreb, Croatia
2Faculty of Education, University of Osijek, Croatia

Abstract. Asymptote and asymptotic behaviour are bodies of knowledge
present in elementary as well as in theoretical and applied mathematics. Some aspects
of these concepts make a common part of upper secondary mathematics curricula
worldwide. The notion of an asymptote appears as a theoretical concept, a part of a
procedure or as a self-sufficient task in different contexts and different educational
cycles of upper secondary mathematics education.

In this paper, we present results of a textbook analysis on asymptote and
asymptotic behaviour in two most common series of gymnasium mathematics
textbooks in Croatia. It is a part of a larger comprehensive study regarding this body
of knowledge in general upper secondary education in Croatia. The research is
conducted within the theoretical framework of the Anthropological theory of the
didactics (ATD), developed by a French mathematician Y. Chevallard. This
framework provides praxeology [T,t,0,0] as a tool for describing mathematical
knowledge and activities, with its practical component — a task T and a technique T,
and discursive or theoretical component — a technology 6 and a theory ©.

The results show that the asymptote is a complex body of knowledge consisted
of several praxeologies for which it is a part of practical or theoretical component.
Hence, we present the related praxeological organization of considered textbooks

along with its direct implications to mathematics teaching and learning.

Keywords: asymptote, asymptotic behaviour, ATD, praxeology, textbook

analysis, general secondary mathematics education

11



The 6™ International Scientific Colloquium MATHEMATICS AND CHILDREN 2017

Asimptota kao objekt znanja za poucavanje
u udzbenicima za srednju $kolu u Hrvatskoj

Aleksandra Cizmesija', Ana Kataleni¢? i Zeljka Milin Sipus®

!Prirodoslovno-matematicki fakultet, Sveugiliste u Zagrebu, Hrvatska
2Fakultet za odgojne i obrazovne znanosti, Sveu¢iliste u Osijeku, Hrvatska

Sazetak. Asimptota i asimptotsko ponasanje objekti su matematickog znanja
prisutni u elementarnoj, teorijskoj i primijenjenoj matematici. Neki aspekti tih
koncepata dijelovi su srednjoskolskog matematickog kurikuluma diljem svijeta.
Pojam asimptote se javlja kao teorijski koncept, dio tehnike ili zaseban zadatak te u
viSe obrazovnih razdoblja i u razli¢itim nastavnim sadrZajima predmeta matematike.

U ovom radu prikazujemo rezultate analize udzbenika s obzirom na asimptotu
i asimptotsko ponasanje u dva naj¢e$¢e koriStena seta udzbenika za gimnazijsko
matemati¢ko obrazovanje. Provedena analiza je dio opseznog istrazivanja vezanog
uz taj objekt znanja u srednjo§kolskom obrazovanju u Republici Hrvatskoj. Teorijski
okvir unutar kojega je istrazivanje provedeno jest antropoloska teorija didaktike
(ATD), koju je razvio francuski matematicar Y. Chevallard. U tom je teorijskom
okviru prakseologija [T,7,0,0] model kojim se opisuju matemati¢ko znanje i
aktivnosti, koji ima prakti¢nu komponentu — zadatak T i tehniku 7, te diskurzivnu ili
teorijsku komponentu — tehnologiju 0 i teoriju @.

Rezultati pokazuju kako je asimptota slozen objekt znanja koji se sastoji od
viSe prakseologija kojima je ona dijelom prakti¢ne ili teorijske komponente. Prikazat
¢emo s time povezanu prakseolosku organizaciju odabranih udZbenika i

odgovarajuce implikacije na uc¢enje i poucavanje matematike.

Kljucne rijeci: asimptota, asimptotsko ponasanje, ATD, prakseologija, analiza

udzbenika, srednjoSkolsko matematicko obrazovanje

12
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Problem solving in elementary mathematics education

Edith Debrenti

Faculty of Economics and Social Sciences, Partium Christian University, Oradea, Romania

Abstract. General problem-solving skills are of central importance in
mathematics achievement. Problem-solving strategies and cognitive operations
should be taught in the classroom consciously. In most cases, the focus is on the
problem-solving process, rather than the result. How do we solve problems? There
are different models for this. Pélya’s model develops reasoning and divides problem
solving into four steps (Pdlya, 2000).

Strategy keys can be an alternative way to develop students’ problem solving
capacity by heuristics (Herold- Blasius, Jazby, 2016).

The present paper presents an experiment involving third and fourth grade (9-
10 years old) students who have been asked to solve certain mathematical problems.
Two experimental groups were involved. The aim was to investigate whether
problem solving is more efficient when using the traditional method (working on
paper with pencil) or when using keys. We hypothesized that using keys might prove

helpful in solving problems.

Keywords: problem-solving skills, unusual problems, heuristics, strategy
keys, mathematical model
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Problémamegoldas az elemi matematikatanitasban

Debrenti Edith

Gazdasag ¢és Tarsadalomtudomanyi Kar, Partiumi Keresztény Egyetem, Romania

Kivonat. A problémamegoldo képesség altalanos fejlesztése fontos célkitlizés
a matematikatanitasban. A probléma-megoldasi stratégidkat, gondolkodasi
miiveleteket tudatosan kell tanitani a tandrakon. A legtébb esetben a probléma-
megoldasi folyamat all a kdézéppontban, nem pedig a kapott eredmény. A feladatok
tanorai feldolgozasanak legfontosabb 1épései Polya modellje szerint javasolt, ez a
modell a feladatok megoldasat négy nagy 1épésre bontja. (Polya, 2000).

A kulcsos problémamegoldasi modell egy lehetdség lehet a tanuldk
feladatmegoldasi képességeinek fejlesztésére. (Herold- Blasius, Jazby, 2016).

Ebben a kétlépéses klasszikus pedagogiai kutatasban azt vizsgaltuk, hogy ha
feladatmegoldasi stratégidkkal ismertetjiik meg a tanuldkat, ha szoveges feladatok
megoldasara kiillonb6z6 modszereket, eljarasokat, modelleket tanitunk meg a
harmadik, illetve negyedik osztalyban (9-10 éves gyerekeknek), akkor javul-e a
tanulok feladatmegoldési és problémamegoldasi képessége? Feltételeztiik, hogy a

kulcsok hasznalata elGsegiti a probléma-megoldasi képességet.

Kulcsszavak: probléma megoldasi képesség, szoveges feladatok, heurisztika,

kulcsos stratégiak, matematikai modell

14



The 6™ International Scientific Colloquium MATHEMATICS AND CHILDREN 2017

The impact of using GeoGebra interactive applets on
conceptual and procedural knowledge

Zeljka Dijani¢! and Goran Trupd&evié?

High School Cazma, Croatia
2Faculty of Teacher Education, University of Zagreb, Petrinja, Croatia

Abstract. This work deals with the impact of using digital textbooks
consisting of GeoGebra interactive applets on students' conceptual and procedural
knowledge in mathematics. The authors propose the model of computer-guided
discovery learning by using dynamic geometry software which includes three basic
elements: learning objects, tasks for students and learning outcomes. The model is
primary based on the theory of constructivism, Polya’s heuristic strategy and
Schoenfeld’s problem-solving model.

The experimental research plan with experimental and control groups was
used and there were 703 students in twelve elementary schools in Croatia
participating in the research. The experimental group of students was taught by the
model of computer-guided discovery learning and the control group of students was
taught by teachers using traditional teaching methods. The covariance analysis
determined the impact of the model of computer-guided discovery learning on
students' conceptual and procedural knowledge and the results have shown
statistically significant differences between the groups in favor of the experimental
group.

The qualitative and quantitative analysis of students’ and teachers'
questionnaires and forum discussions was used to assess their attitudes towards the
proposed learning model. The importance of teachers’ experience in teaching using
this model has also been noted. This learning model indicates the potential of
computers and dynamic geometry software GeoGebra for scaffolding support in

learning mathematics.
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Utjecaj uporabe interaktivnih apleta kreiranih u GeoGebri na
konceptualno i proceduralno znanje ucenika

Zeljka Dijani¢! i Goran Trup&evié?

ISrednja $kola Cazma, Hrvatska
2Uciteljski fakultet, Sveuciliste u Zagrebu, Petrinja, Hrvatska

Sazetak. Ovaj se rad bavi utjecajem uporabe digitalnih udzbenika koji sadrze
interaktivne aplete kreirane u GeoGebri na konceptualno i proceduralno znanje
ucenika. Autori predlazu model racunalno vodenoga ucenja otkrivanjem koristenjem
programa dinami¢ne geometrije koji ukljucuje tri osnovna elementa: objekte ucenja,
aktivnosti za uéenike i ishode u¢enja. Model se temelji na teoriji konstruktivizma,
Polyinoj heuristi¢koj strategiji i Schoenfeldovom modelu rjeSavanja problema.

U istrazivanju je sudjelovalo 703 ucenika iz dvanaest osnovnih $kola u
Hrvatskoj te je koriSten eksperimentalni nacrt s eksperimentalnom i kontrolnom
skupinom. Eksperimentalna skupina ucenika ucila je po modelu racunalno vodenoga
ucenja otkrivanjem, a kontrolna skupina ucenika u tradicionalno organiziranoj
nastavi. Analizom kovarijance utvrden je utjecaj modela ra¢unalno vodenoga ucenja
otkrivanjem na konceptualno i proceduralno znanje ucenika, a rezultati pokazuju
statisticki znacajne razlike izmedu skupina u korist u¢enika eksperimentalne skupine.

Provedena je kvalitativna i kvantitativna analiza upitnika za ucenike i ucitelje
te analiza rasprave ucitelja na forumu kako bi se ustanovili stavovi ucenika i ucitelja
prema predloZzenome modelu ucenja. UoCena je vaznost iskustva ucitelja u primjeni
ovoga modela uéenja. PredloZzeni model ucenja ukazuje na potencijal racunala i
programa dinami¢ne geometrije GeoGebra kao scaffolding podrske u ucenju

matematike.

Kljucne rijeci: digitalni udzbenik, GeoGebra, interaktivni aplet,
konceptualno znanje, model ucenja, proceduralno znanje, program dinamicne

geometrije, ucenje otkrivanjem
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Discovering student profiles with regard to the use of
mathematics tutoring services at university level

Ivana Purdevi¢ Babi¢, Ana Kozi¢ and Tomislav Mili¢

Faculty of Education, University of Osijek, Croatia

Abstract. One could argue that there is a growing trend in Croatian society of
using tutoring services from different subjects at all levels of education. This
research, using classification tree approach, deals with the use of mathematics
tutoring services at university level and focuses on building student profiles related
with its use. Along with questions that provided some general information about
students, scores obtained by the Willingness to Listen Measure (Richmond &
Hickson, 2001) and Teacher Apprehension Test (Richmond, Wrench & Gorham,
2001) as well as statements describing students’ attitudes towards mathematics
tutoring were used for classification trees modelling. Several classification tree

models were built and from the most successful one student profiles were extracted.

Keywords: mathematics tutoring, classification tree, university level,

mathematics performance, students
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Otkrivanje profila studenata s obzirom na koriStenje
instrukcija iz matematike kod sveuciliSnog obrazovanja

Ivana Purdevi¢ Babi¢, Ana Kozi¢ i Tomislav Mili¢

Fakultet za odgojne i obrazovne znanosti, Sveuciliste u Osijeku, Hrvatska

Sazetak. Moglo bi se reéi da je rastuéi trend u hrvatskom drustvu koristenje
instrukcija iz raznih predmeta na svim razinama obrazovanja. Koriste¢i pristup
klasifikacijskih stabala, ovaj rad bavi se upotrebom instrukcija iz matematike na
razini sveuciliSnog obrazovanja i fokusiran je na izgradnju profila studenata koji
koriste takve instrukcije. Zajedno s pitanjima kojima su dobiveni neki op¢i podatci o
studentima, rezultati skala Willingness to Listen (Richmond & Hickson, 2001) i
Teacher Apprehension (Richmond, Wrench & Gorham, 2001) kao i izjave koje
opisuju stav studenata prema instrukcijama iz matematike, koriSteni su kao varijable
za modeliranje klasifikacijskih stabala. Izradeno je nekoliko modela klasifikacijskih

stabala te su iz najuspje$nijeg izvuceni trazeni profili studenata.

Kljucne rijeci: instrukcije iz matematike, klasifikacijsko stablo, sveucili$no

obrazovanje, uspjesnost iz matematike, studenti
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Identifying mathematical anxiety
with MLP and RBF neural networks

Ivana Purdevi¢ Babi¢, Tomislav Mili¢ and Ana Kozié¢

Faculty of Education, University of Osijek, Croatia

Abstract. This research addresses the problem of mathematical anxiety which
is usually associated with inadequate mathematical performance and achievement. It
aims to develop neural network model for classification of students according to the
degree of mathematical anxiety in order to examine and better understand the
relationship and effects of physical activity along with some other factors on
mathematical anxiety. For this purpose, Multilayer Perceptron (MLP) and Radial
Basis Function (RBF) neural networks were used. The results of this research showed
that neural network models were efficient in identifying students’ mathematical
anxiety. With the purpose of exploring the relationships between the mathematical
anxiety and input variables, sensitivity analysis was conducted and reported for the
model with the highest overall classification accuracy.

Keywords: mathematical anxiety, physical activity, neural network, MLP,
RBF
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Identificiranje matematicke anksioznosti
uz pomo¢ MLP i RBF neuronskih mreza

Ivana Purdevi¢ Babi¢, Tomislav Mili¢ i Ana Kozié¢

Fakultet za odgojne i obrazovne znanosti, Sveuéiliste u Osijeku, Hrvatska

Abstract. U ovom istrazivanju razmatra se problem matematicke anksioznosti
koja je obi¢no povezana s nedostatnim postignu¢ima i neodgovaraju¢im uspjehom iz
matematike. Istrazivanje je usmjereno na razvijanje modela neuronske mreze u svrhu
klasifikacije studenata prema stupnju matematicke anksioznosti s namjerom da se
istrazi 1 bolje razumije povezanost i utjecaj tjelesne aktivnosti i nekih drugih
¢imbenika na matematicku anksioznost. U tu svrhu koriStene su mreze viSeslojni
perceptron (engl. multilayer perceptron, MLP) i mreZa s radijalno zasnovanom
funkcijom (engl. radial basis function, RBF). Rezultati ovog istrazivanja pokazali su
da su modeli neuronskih mreza bili uéinkoviti u prepoznavanju matematicke
anksioznosti kod studenata. Za model s kojim se postigla najvisa ukupna to¢nost
klasifikacije provedena je analiza osjetljivosti kako bi se istrazila povezanost izmedu

matematic¢ke anksioznosti i ulaznih varijabli.

Keywords: matemati¢ka anksioznost, tjelesna aktivnost, neuronske mreze,

MLP, RBF
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Functions in the 2015 and 2016 Croatian State Matura in
higher level Mathematics

Matea Gusié

Faculty of Teacher Education, University of Zagreb, Cakovec, Croatia

Abstract. This paper presents an analysis of Croatian State Matura exam tasks
relating to the mathematical domain of functions. The analysis is conducted on the
2015 and the 2016 State Matura, both higher-level mathematics exams.
Requirements of the tasks are explored and classified based on the instrument
designed for this purpose. The instrument is conceptually based on the theory of
“basic ideas” (originally: Grundvorstellungen) and Mathematical Proficiency theory.
The objectives of the research were to explore the possibility of using such an
instrument for task analysis, to determine the characteristics of the tasks in the
Croatian State Matura, and to use student achievement to value their efficiency in the
mathematical domain of functions in terms of specific classification provided by the

instrument.

Keywords: state matura, Grundvorstellungen, mathematical proficiency,

function, task analysis
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Funkcije na viSoj razini hrvatske DrZzavne mature provedene
2015. 1 2016. godine

Matea Gusié

Uciteljski fakultet, SveuciliSte u Zagrebu, Cakovec, Hrvatska

Sazetak. Rad prikazuje analizu zadataka iz podrucja funkcija, na vi$oj razini
hrvatske Drzavne mature, provedene na ljetnom ispitnom roku 2015. i 2016. godine.
Analizi zadataka prethodi uvodenje teoretskog okvira na temelju kojeg su se
klasificirali zahtjevi zadataka iz podru¢ja funkcija. Razvijeni teoretski okvir baziran
je na teoriji ,,osnovnih ideja“ (Grundvorstellungen) i ,,matematickih vjesStina®
(Mathematical Proficiency). Ciljevi rada bili su istraZzivanje moguénosti koristenja
ovako definiranog teorijskog okvira kao kriterija za analizu i odredivanje
karakteristika zadataka iz podru¢ja funkcija na hrvatskoj DrZzavnoj maturi te
mogucénosti evaluacije specifi¢nih sposobnosti iz podru¢ja funkcija na temelju
uspjesnosti rjeSavanja zadataka i njihove klasifikacije prema definiranom teoretskom

okviru.

Kljucne rijeci: drzavna matura, Grundvorstellungen, matematicke vjestine,

funkcije, analiza zadataka
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Standardization of learning outcomes in teaching mathematics

Zoran Horvat

Electro technical School Varazdin, Croatia

Abstract. This work presents critical approach in analysis of recent curriculum
documents and literature relevant for evaluation of learning outcomes. Author
focuses on advantages and disadvantages of standardization using didactical and
pedagogical approach to mathematics education. In recent literature related for
teaching mathematics there is growing focus on social and pedagogical dimensions
of teaching and learning as key assumptions of students' success in mathematics.
Therefore, learning outcomes should evaluate all parts of mathematics curriculum,
but in national curriculum documents only educational outcomes of mathematics
content are being relevant. Author indicates negative implications of neglecting
pedagogical dimensions of teaching and learning mathematics, and emphasizes
contradiction between standardization and pedagogical evaluation of learning
outcomes. Considering the totality of factors influencing mathematics education,
validation of learning outcomes should include pedagogical and psychological
dimensions of teaching process and emotional and affective components of learning
outcomes. In the conclusion, author suggests guidelines toward upgrading learning
outcomes by integrating students’ abilities, needs, work habits, attitudes and beliefs
with clear objectives, goal setting methods and assessments specified in the

curriculum.

Keywords: learning outcomes, social and affective dimensions of teaching and

learning mathematics
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Standardizacija obrazovnih ishoda u nastavi matematike

Zoran Horvat

Elektrostrojarska $kola Varazdin, Hrvatska

Sazetak. Autor u ovom radu kriti¢ki analizira recentne kurikularne dokumente
i literaturu relevantnu za evaluaciju (odgojno)-obrazovnih ishoda. Naglasak je pritom
na prednostima i nedostacima standardizacije sa didakti¢kog i pedagoskog aspekta
matematickog obrazovanja. U recentnoj literaturi ucenja i poucavanja matematike
sve je veéi naglasak na socijalnim i pedagoSkim dimenzijama nastave matematike
kao kljuénim pretpostavkama uspjeha uéenika. U skladu s time obrazovni ishodi
trebaju evaluirati sve komponentne kurikuluma matematike, no u aktualnim
kurikularnim dokumentima relevantni su jedino standardi obrazovnih postignuéa.
Autor istiCe negativne posljedice zapostavljanja odgojnih dimenzija nastave
matematike te istiCe proturje¢ja izmedu standardizacije i pedagoSke evaluacije
uceniC¢kih postignuéa. Uvazavajué¢i sveukupnost c¢imbenika koji utjeCu na
matemati¢ko obrazovanje, konceptualizacija obrazovnih ishoda mora sadrzavati
pedagosko-psiholosku dimenziju nastavnog procesa, te emocionalne i afektivne
komponente ucenickih postignuéa. Zaklju€no, autor predlaze smjernice za
nadogradnju obrazovnih ishoda integracijom stavova, sposobnosti, radnih navika i

uvjerenja uéenika sa ishodima, metodama i evaluacijom zadanim u kurikulumu.

Kljucne rijeci: obrazovni ishodi, socijalne i afektivne dimenzije nastave

matematike
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Teachers’ beliefs on mathematics as a background for their
teaching practice

Ljerka Juki¢ Mati¢! and Dubravka Glasnovié¢ Gracin?

!Department of Mathematics, University of Osijek, Croatia
2Faculty of Teacher Education, University of Zagreb, Croatia

Abstract. This paper discusses the impact that teachers’ beliefs on mathematics
and mathematics education have on their teaching practice. The issues concerning
teaching practice focus in particular on the utilization of mathematics textbooks in
the classroom. It is argued that teachers’ beliefs about teaching and learning
mathematics are significant in the utilization of a particular resource. We conducted
a case study involving lower secondary mathematics teachers (grades five to eight)
where we examined teachers’ classroom practice and beliefs about mathematics,
mathematics education, teaching mathematics and using textbooks as curriculum
resources. The aim was to find out whether the teachers’ attitudes correspond to their
practice in the observed lessons or whether there are inconsistencies. The findings
suggest that teachers’ decisions regarding the use of textbooks in mathematics are
influenced by their perception of the educational value of the textbooks and their

personal beliefs about mathematics and mathematics education.

Keywords: mathematics teacher, beliefs, textbook, teacher-curriculum relationship
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Uditeljeva uvjerenja o matematici
kao pozadina njihove nastavne prakse

Ljerka Juki¢ Mati¢! i Dubravka Glasnovié Gracin®

!0djel za matematiku, Sveuciliste u Osijeku, Hrvatska
2Uciteljski fakultet, Sveuciliste u Zagrebu, Hrvatska

Sazetak. U ovom radu promatra se utjecaj uciteljevih uvjerenja i stavova o
matematici i nastavi matematike na njihovu nastavnu praksu. Pitanje nastavne prakse
posebno se usredotocuje na upotrebu udzbenika u nastavi matematike.

Uciteljevi stavovi i uvjerenja o ucenju i pouc¢avanju matematike vazni su kod
upotrebe odredenog kurikularnog materijala tj. nastavnog sredstva. Proveli smo
studiju slucaja koja ukljucuje uclitelje nastave matematike u osnovnoj Skoli.
Istrazivanje smo proveli pomoc¢u opservacija i intervjua koji su se fokusirali na
uciteljeva uvjerenja o matematici, matematiCkom obrazovanju, poducavanju
matematike i koriStenju udzbenika kao kurikularnog materijala. Cilj je bio utvrditi
odgovaraju li stavovi promatranih ucitelja njihovoj nastavnoj praksi ili postoje
nedosljednosti. Rezultati upucuju na zakljucak da na odluku o tome treba li rabiti
udzbenik u nastavi ili ne, utjee percipirana obrazovna vrijednost udzbenika kao i

osobna uvjerenja ucitelja o matematici i matematickom obrazovanju.

Kljucne rijeci: uditelj matematike, uvjerenja, kurikularna sredstva, odnos

ucitelj-kurikulum
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The presence of mathematical games in primary school

Ruzica Kolar-guperl, Andrea Sadri¢?, Zdenka Kolar-Begovi¢® and Petra Abigi¢!

Faculty of Education, University of Osijek, Croatia
2Primary School Ivan Goran Kovagié¢ Vinkovci, Croatia
2Faculty of Education and Department of Mathematics, University of Osijek, Croatia

Abstract. One of the most important goals of teaching mathematics that needs
to be taken into account is to stimulate interest in and love for mathematics. A number
of studies have confirmed that the introduction of different types of educational
games in mathematics education increases student interest in mathematics and has a
positive impact on student achievement in different fields of mathematics. Through
well-designed games that are implemented correctly in mathematics classes students
acquire knowledge in a new and more interesting way and develop a positive attitude
towards mathematics, which represents the greatest value and one of the basic goals
of teaching mathematics. The aim of this paper is to investigate the frequency of
using mathematical games in mathematics revision classes in the lower grades of
primary school (the first cycle) and to learn about the types of games teachers use

when teaching mathematics, including computer games in mathematics classes.

Keywords: mathematical game, computer game, motivation, mathematics

teaching, mathematics education
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Prisutnost matematickih igara u osnovnoj skoli

Ruzica Kolar-Super!, Andrea Sadri¢?, Zdenka Kolar-Begovi¢® i Petra Abici¢!

Fakultet za odgojne i obrazovne znanosti, Sveuéiliste u Osijeku, Hrvatska

2Osnovna $kola Ivana Gorana Kovacic¢a Vinkovci, Hrvatska

2Fakultet za odgojne i obrazovne znanosti i Odjel za matematiku, Sveuciliste u Osijeku,
Hrvatska

Sazetak. Jedan od najvaznijih ciljeva nastave matematike o kojem je nuzno
voditi raCuna je izazivanje interesa i pobudivanje ljubavi prema matematickim
sadrzajima. Nizom istraZivanja potvrdeno je da uvodenja razli¢tih vrsta didaktickih
igara na nastavi matematike povecava kod u¢enika interes prema matematici te ima
pozitivan utjecaj na postignuéa ucenika iz razli¢itih podru¢ja matematike. Kroz
dobro osmisljene i provedene igru u nastavi matematike ucenici uée na nov i
najvecu vrijednost i jedan od osnovnih ciljeva nastave matematike. Cilj ovog rada je
istraziti ucCestalost primjene matematickih igara pri ponavljanju matematickih
sadrzaja u nizim razredima osnovne $kole (prvom odgojno obrazovnom ciklusu) te
dobiti saznanja o vrstama igara koje ucitelji koriste u nastavi matematike ukljucujuéi

i racunalne igre na satu matematike.

Kljucne rijeci: matematicka igra, raCunalna igra, motivacija, nastava

matematike, matematicko obrazovanje
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Spatial reasoning in mathematics

Nikolina Kovacevié

Faculty of Mining, Geology and Petroleum Engineering, Department of Mathematics,
Informatics and Descriptive Geometry, University of Zagreb, Croatia

Abstract. With the growing interest in spatial reasoning, stimulated by the
development of powerful computer-based geometry and visualization packages, it is
important to be clear about what is meant by spatial reasoning in mathematics.
Starting from the point of various math educators, learning spatial thinking in
mathematics has different aims than learning spatial thinking in other sciences.

Hence, although spatial skills may be intellectually interesting in themselves,
the focus in this paper is placed on its relationship with teaching and learning
geometry at the technical faculties. Furthermore, the course Descriptive geometry
with computer graphics, which has evolved at the Faculty of Mining, Geology and
Petroleum Engineering in Zagreb in conjunction with the recent developments in the
modern geometry education, is described in detail. On the basis of the classical
geometrical representation methods, the course focuses not only on the uprising of
graphic-visual communication and developing learners’ spatial visualization skills,
which play a crucial role in engineering educations, but likewise on the development
of learners’ capacity with deductive reasoning and making use of aids and tools in
mathematics education. Also, the effect of computer technology on geometry
education is discussed according to the results of the SEFI - Mathematics Working
Group (SEFI - stands for “European Society for Engineering Education”). The
examples of student exercises will be given to show a large range of options offered
within the course to make teaching of space mathematics innovating, more

interactive and at the same time applicable to specific students’ interests.

Keywords: spatial reasoning, teaching tools, computer graphics, higher

education, e-learning
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Prostorno rasudivanje u matematici

Nikolina Kovacevié

Rudarsko-geolosko-naftni fakultet, Zavod za matematiku, informatiku i nacrthu geometriju,
SveugiliSte u Zagrebu, Hrvatska

Sazetak. Uz sve veli interes za prostornim rasudivanjem, potaknut razvojem
snaznih vizualizacijskih programa i racunalne geometrije, vazno je razjasniti §to se
podrazumijeva pod prostornim rasudivanjem u matematici. Polaze¢i od gledista
razli¢itih matematickih edukatora, ostvarenje istog obrazovnog cilja razvijanje
prostornog rasudivanja ne ostvaruje se uvijek na isti na¢in u matematici kao i u
drugim znanostima.

Dakle, premda prostorne sposobnosti mogu biti same po sebi intelektualno
zanimljive, u ovom se radu fokus stavlja na njihovu povezanost s poucavanjem i
ucenjem geometrije na tehnickim fakultetima. Nadalje, detaljno ¢e se opisati kolegij
Nacrtna geometrija s racunalnom grafikom koji je nastao na Rudarsko-geolosko-
naftnom fakultetu u Zagrebu slijede¢i suvremene trendove razvoja geometrijskog
obrazovanja. Koriste¢i izmedu ostalog i tradicionalne geometrijske metode
reprezentacije, kolegij se ne usmjerava samo na podizanje razine graficke i vizualne
komunikacije i razvijanje prostornih sposobnosti pojedinca, koje imaju klju¢nu ulogu
u obrazovanju inZenjera, ve¢ i na razvoj sposobnosti deduktivnog rasudivanja te
koriStenje razli¢itih alata i pomagala u matemati¢kom obrazovanju inZenjera. U radu
se raspravlja i o utjecaju raunalne tehnologije na geometrijsko obrazovanje slijedeci
smjernice SEFI - matematicke radne skupine. Dani su i razliiti primjeri studentskih
vjezbi kako bi se prikazale brojne moguc¢nosti koje se nude studentima kroz razvoj
inovativnih i interaktivnih obrazovnih metoda istovremeno primjenjivih u uéenju

matematike prostora i uskladenih sa specifi¢nim studentskim interesima.

Kljucne rijeci: prostorno rasudivanje, nastavna pomagala, racunalna grafika,

visoko obrazovanje, e-u¢enje

32



The 6™ International Scientific Colloquium MATHEMATICS AND CHILDREN 2017

The use of the computer program Graph in teaching
application of differential calculus

Bojan Kovagi¢! and Mirela Kati¢ Zlepalo?

!Department of Electrical Engineering, Zagreb University of Applied Sciences, Croatia
2Department of Civil Engineering, Zagreb University of Applied Sciences, Croatia

Abstract. The paper presents the authors' own teaching experience in the
application of the computer program Graph in teaching unit Problem of determining
the tangent line and the normal line to the graph of real functions of one variable
within the mathematical courses in professional study programs of Zagreb University
of Applied Sciences. The typical problems encountered during teaching the
aforementioned unit and concrete examples how these problems can be successfully
solved methodically are presented.

Keywords: computer program Graph, differential calculus, tangent line,

normal line, graphs of functions of one variable
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Primjena ra¢unalnoga programa Graph u poucavanju
primjene diferencijalnoga racuna

Bojan Kovagi¢! i Mirela Kati¢ Zlepalo?

!Elektrotehnicki odjel, Tehnicko veleudiliste u Zagrebu, Hrvatska
2Graditeljski odjel, Tehni¢ko veleudiliste u Zagrebu, Hrvatska

Sazetak. U radu se izlazu vlastita nastavna iskustva autora u primjeni
raCunalnoga programa Graph u obradi nastavne cjeline Problem odredivanja
tangente i normale na graf realne funkcije jedne realne varijable u sastavu
matematickih predmeta na stru¢nim studijima Tehnickoga veleuciliSta u Zagrebu.
Navode se tipi¢ni problemi uoCeni u obradi navedene nastavne cjeline, te na
konkretnim primjerima objaSnjava kako se ti problemi metodicki mogu uspje$no

rijesiti.

Kljucne rijeci: racunalni program Graph, diferencijalni racun, tangenta,

normala, grafovi funkcija jedne varijable.
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Evaluation of mathematical achievements of students in
primary education

Ljiljanka Kvesi¢! and Anela Colak?

'Faculty of Science and Education, University of Mostar, Bosnia and Herzegovina
2Faculty of Economics, University of Mostar, Bosnia and Herzegovina

Abstract. The main problem in training students for their work in primary
education is to develop criteria by which students will master the sufficient level of
knowledge in mathematics necessary for development of logical thinking and
reasoning required for other sciences and life by itself. Thus it is necessary to develop
in students certain level of knowledge in the field of mathematics in order that future
teachers can be able to transfer that knowledge on students. The question is what is
the level of the knowledge that must be achieved by future teachers? The coincidence
in the assessment of knowledge is avoided and objectives of educational process are
met through summative and formative valuation. In this paper we will try to analyze
the results of summative and formative valuation of the students of primary education
from the course Mathematics 1 and Mathematics 2 at the Faculty of Science and
Education, University of Mostar in order that teaching goals contribute to the quality

of teaching mathematics in primary education.

Keywords: teaching goals, teaching in primary education, mathematics,

formative and summative valuation, level of knowledge according to standards
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Vrednovanje postignuca studenata u nastavi matematike u
primarnom obrazovanju

Ljiljanka Kvesi¢! i Anela Colak?

!Fakultet prirodoslovno-matematickih i odgojnih znanosti, Sveuciliste u Mostaru, Bosna i
Hercegovina
2Ekonomski fakultet, Sveuciliste u Mostaru, Bosna i Hercegovina

Sazetak. Temeljni problem u osposobljavanju studenata za rad u primarnom
obrazovanju je razviti kriterij po kojem ¢e studenti savladati dovoljnu razinu znanja
iz matematike koja je potreba za razvijanje logi¢kog misljenja i zakljucivanja
potrebnog za druge znanosti i sam Zivot. Samim time potrebno je kod studenata
razviti odredenu razinu znanja iz podrucja matematike kako bi buduéi ucitelji mogli
to znanje prenijeti na u¢enike. Postavlja se pitanje koja je to razina znanja koju buducéi
ucitelji moraju posti¢i? Kroz sumativno i formativno vrednovanje izbjegava se
sluéajnost u ocijeni znanja i zadovoljavaju ciljevi odgojno—obrazovnog procesa.
Kroz ovaj rad pokuSati ¢e se analizirati rezultati sumativnog i formativnog
vrednovanja studenata primarnog obrazovanja iz Kkolegija Matematika 1 i
Matematika 2 na Fakultetu prirodoslovno-matematickih i odgojnih znanosti,
SveuciliSta u Mostaru kako bi ishodi poucavanja doprinijeli kvaliteti nastave

matematike u primarnom obrazovanju.

Kljucne rijeci: ishodi ucenja, nastava u primarnom obrazovanju, matematika,

formativno sumativno vrednovanje, razina znanja po standardima

36



The 6™ International Scientific Colloquium MATHEMATICS AND CHILDREN 2017

Holes in alien quilts

A. S. Leeds, Natasa Macura and Zachary Moring
Department of Mathematics, Trinity University, One Trinity Place, San Antonio, USA

Abstract. Mathematical developments in last two decades brought cube
complexes in a spotlight of the research in theoretical mathematics. The concept of
CAT(O)cube complexes emerged as a particularly elegant structure suitable for
modeling a variety of problems. We will start with the definition of cube complex
and then introduce the large link and extra large link conditions, two combinatorial
properties of CAT(0) cube complexes. Using examples of two-dimensional CAT(0)
cube complexes, we will explain how these properties affect the geometry of the
complex, in particular, the divergence and the isoperimetric inequality.

Keywords: CAT(0) spaces, growth, divergence, isoperimetric inequlity
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Applications of free computational software in math courses at
Zagreb University of Applied Sciences

Luka Marohnié¢! and Mandi Orli¢ Bachler?

1Zagreb University of Applied Sciences, Department for Electrical Engineering, Croatia
2zZagreb University of Applied Sciences, Department for Civil Engineering, Croatia

Abstract. In this paper, authors describe their own teaching experience using
Maxima and GNU Octave software packages as computational tools in math courses
at studies for Electrical and Civil Engineering of Zagreb University of Applied
Sciences and discuss possibilities of achieving the same learning outcomes using
software package Giac/Xcas. Finally, a way of modernizing math courses by
introduction and usage of suitable computer software is proposed, emphasizing the

importance of using free software in education.

Keywords: teaching mathematics, free software, computer algebra system,

Maxima, Octave, Giac/Xcas
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Primjena slobodnih softvera u nastavi matematike na
Tehnickom veleudiliStu u Zagrebu

Luka Marohnié¢! i Mandi Orli¢ Bachler?

1Tehnicko veleuciliste u Zagebu, Elektrotehnicki odjel, Hrvatska
2Tehnicko veleudiliste u Zagebu, Graditeljski odjel, Hrvatska

Sazetak. U radu autori opisuju svoja iskustva u primjeni programskih paketa
Maxima i GNU Octave u nastavi matematike na stru¢nim studijima elektrotehnike i
graditeljstva na Tehnickom veleuciliStu u Zagrebu, te ukazuju na mogucnosti
postizanja istih ishoda uenja primjenom softverskog paketa Giac/Xcas. Na kraju
rada, predlazu na¢in modernizacije nastave matematike, uvodenjem i koristenjem
odgovaraju¢eg racunalnog softvera, naglasavaju¢i vaznost koristenja besplatnog

softvera u obrazovanju.

Kljucne rijeci: poducavanje matematike, slobodni softver, racunalni

algebarski sustav, Maxima, Octave, Giac/Xcas
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Physical experiments for blind and visually impared students
in elementary school

Jurij Marussig

Faculty of Education, Koper, Slovenia

Abstract. This article presents the problem of independed prosecution
physical experiments, which are actively involved blind and visually impared
students. An inclusive school must also blind and visually impared students
providing the best possible integration into the learning process, which means as big
as possible independent in their learning as well as in the prosecution of physical
experiments, while the rest of the students can learn a lot from blind and visually
impared classmates. This is the essential moment of inclusion process. Autonomy
and active cooperation is the most important part of personal motivation blind in
visually impared student. In this article are present some physical experiments about
light and its nature. Experiments are performed by blind and visually impared
students from Institution of Blind and Visually Impared yuoth in Ljubljana. The goal
of independed perform physical experiments is more qualitatively preformence blind
and visually impared students about some physical problem. When the students
learned about phisyical experiments they were been active and motivated for work.
That means the experiments with light were interesting and understandable. Blind
and visually impared students were being independed, didactic accessories for them
were being enough understandable for processing their mind activity. We found out
that the blind and visually impared students got a lot of knowledge about experiments
with light, which are adapted for them. With production adjusted physical
experiments for blind and visually impared students we were get closer blind and

visually impared students needs for learning physics.

Keywords: blind and visually impaired students, adapted physical

experiments, a beam of light, inclusion
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Prilagoditve fizikalnih eksperimentov z elektriko za slepe in
slabovidne ucence

Jurij Marussig

Pedagoska fakulteta, Koper, Slovenia

Abstraktna. Uvajanje inkluzije v osnovno Solo, torej sprejemanje otrok s
posebnimi potrebami v redne osnovne $ole, je temelj druzbe prihodnosti, saj imamo
vsi razlicni med seboj enake pravice do izobrazevanja. Tako se proces inkluzije
pocasi vgrajuje v celoten vzgojno-izobrazevalni sistem, v kurikulum, in zato tudi v
vse uéne ure vsakega predmeta. Uvajanje inkluzije je sofasno povezano s
strokovnostjo ucitelja ter njegovim sprejemanjem in dojemanjem razli¢nosti u¢encev
preko njegovih empati¢nih osebnostnih znacilnosti. Potrebno je dobro poznavanje
posebnih potreb ucencev in metod dela z njimi pri vsaki ucni uri skozi ves vzgojno-
izobrazevalni proces. To velja tudi za slepe in slabovidne ucence, ki se v Sloveniji
Steviléno cedalje bolj vkljuCujejo v redne izobrazevalne procese. V raziskavi o
prilagoditvah pouka slepim in slabovidnim ucencem smo se osredotocili na pouk
fizike in fizikalne eksperimente s ciljem, da bodo slepi in slabovidni uenci pri
izvajanju eksperimentov ¢im bolj samostojni in da bomo v razredu vzpostavili ¢im
kakovostnej$o inkluzivno klimo.

Eno od najobsirnejsih poglavij v fiziki v devetem razredu je poglavje o
elektricnem toku, naboju in elektri¢ni napetosti. Poglavje je v ve€ini zasnovano
eksperimentalno, saj ucenci s pomocjo izkustvenega ucenja ter eksperimenti z
elektri¢nim tokom pridobivajo znanje in poglobljene predstave o pojavu elektrike.
Eksperimenti so zasnovani na podlagi majhnih elektriénih tokov in so povezani z
delovanjem porabnikov, kot so Zarnice.

Ker je zaznavanje svetlobe za slepe in slabovidne uence zelo tezavno, so
nujne kakovostne prilagoditve, ki svetlobo Zarnic zamenjajo s tipnim zaznavanjem,
ter prilagoditve pri drugih elektronskih elementih. Rezultati raziskave kazejo
napredek v doseganju visjih Bloomovih taksonomskih stopenj v znanju slepih in

slabovidnih u€encev.

Kljucne besede: inkluzija, otroci s posebnimi potrebami, slepi in slabovidni

otroci, fizikalni eksperimenti v osnovni $oli
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Mathematics Attitudes among Students of Civil Engineering

Josipa Matotek

Faculty of Civil Engineering, University of Osijek, Croatia

Abstract. The aim of this paper is to identify attitudes of undergraduate
students of Civil Engineering towards mathematics by studying the responses of 193
students. This study examines whether there is a connection between attitudes
towards mathematics and performance on exams in mathematics. Furthermore,
differences in attitudes about math regarding gender and prior education (vocational
or grammar school) were also analyzed. The Attitude Toward Mathematics Inventory
(ATMI) questionnaire was used for this research. Data were analyzed with analytics
software package Statistica 13, t-test, Mann-Whitney and Kruskal-Wallis tests were
also used.

The survey results suggest a conclusion that there is no difference in attitudes
towards mathematics regarding gender. Grammar school students scored
significantly higher than vocational students in overall attitudes, but also in all four
sub-scales Enjoyment, Motivation, Value and Self-confidence. Students with the
lowest scores on the exam have more negative attitudes and vice versa. This also

goes for the subscales Enjoyment, VValue and Self-confidence, but not for Motivation.

Keywords: math attitudes, math performance, ATMI questionnaire, statistical
analysis, undergraduate students
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Stavovi prema matematici studenata Gradevinskog fakulteta

Josipa Matotek

Gradevinski fakultet, Sveuciliste u Osijeku, Hrvatska

Sazetak. Cilj ovoga rada je identificirati stavove prema matematici studenata
Gradevinskog fakulteta analiziraju¢i odgovore 193 studenta. U ovom c¢lanku se
ispituje postoji li veza izmedu stavova prema matematici i uspje$nosti u polaganju
ispita iz matematike. Takoder, analizirane su razlike u stavovima prema matematici
s obzirom na spol i prija§nje obrazovanje (stru¢na srednja Skola ili gimnazija). Za
prikupljanje podataka je koriSten upitnik ATMI. Podaci su analizirani uz pomo¢
programskog paketa Statistica 13, u tu svrhu su koriSteni sljedeci testovi: t-test,
Mann-Whitney i Kruskal-Wallis test.

Iz rezultat istrazivanja zaklju¢ujemo da nema razlike u stavovima prema
matematici u odnosu na spol. Studenti koji su zavr$ili neku od gimnazija su postigli
znacajno vise rezultate od studenata koji su zavrsili neku od stru¢nih srednjih skola
u ukupnim stavovima, ali i u sve Cetiri kategorije pitanja: zadovoljstvo, motivacija,
vrijednost i samopouzdanje. Pokazano je da studenti s najniZim ocjenama na ispitu
imaju najlosije (najnegativnije) ukupne stavove prema matematici, ali i obrnuto. Isto
vrijedi i za kategorije pitanja zadovoljstvo, vrijednost i samopouzdanie, ali ne i za

motivaciju.

Kljucne rijeci: stavovi prema matematici, uspjesnost u matematici, upitnik

ATMI, statisti¢ka analiza, preddiplomski studenti
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The football {5, 6, 6} and its geometries: from a sport tool
to fullerens and further

Emil Molnar, Istvan Prok and Jen6 Szirmai

Budapest University of Technology and Economics, Institute of Mathematics, Department of
Geometry, Hungary

Abstract. This presentation starts with the regular polygons, of course, then
with the Platonic and Archimedean solids. The latter ones are whose symmetry
groups are transitive on the vertices, and in addition, whose faces are regular
polygons (see only I. Prok's home page [1] for them). Then there come these
symmetry groups themselves (starting with the cube and octahedron, of course, then
icosahedron and dodecahedron). Then come the space filling properties: Namely the
cube is a space filler for the Euclidean space E3. Then we jump for the other regular
solids that cannot fil E3, but can hyperbolic space H3, a new space. These can be
understood better if we start regular polygons, of course, that cannot fil E2 in general,
but can fil the new plane H?, as hyperbolic or Bolyai-Lobachevsky plane. Now it
raises the problem, whether a football polyhedron - with its congruent copies - fil a
space. It turns out that E® is excluded (it remains an open problem — for you, of
course, in other aspects), but H3 can be filled as a schematic construction show this
(Figure 1), far from elementary. Then we mention some stories on Buckminster
Fuller, an architect, who imagined first time fullerens as such crystal structures. Many

problems remain open, of course, we are just in the middle of living science.

Keywords: Mathematics teacher as popularizer of science, Platonic and
Archimedean solid, tiling, Euclidean and non-Euclidean manifold, crystal structure,
fulleren

[1] Prok, 1. (2014). http: //www.math.bme.hu/~prok/ [Accessed 05/08/2014]
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M = H’/G football manifold
|3 _5

——

2 3

Figure 1. The hyperbolic football manifold for the Archimedean solid {5, 6, 6}.
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Az {5, 6, 6} futball és geometriaja:
a jatékszertol a fullerénekig és tovabb

Emil Molnar, Istvan Prok és Jend Szirmai

Budapesti Miiszaki és Gazdasagtudomanyi Egyetem, Matematika Intézet, Geometria Tanszék,
Hungary

Osszefoglalé. Ez a “tudoméany-népszeriisité” eldadas a szabalyos sokszogekbol
indul ki. Aztan Prok I. honlapjat bemutatva, a Platon-féle szabéalyos és az
Archimédesz-féle félig szabélyos testekkel, ezek szimmetridival folytatja. A gdmbi
geometria siktiikrozései és az ugy-nevezett alaptartomanyok elemzése lesz a f6
eszkoziink. Példaul a kocka kdzéppontjadban m/4 = 45°, /3 = 60° és m/2 = 90°
lapszogli szimmetriasikok taldlkoznak. Ezekre a sikokra tiikrozve, ennek a
karakterisztikus gombharomszognek 48 példanya kovezi ki a gdmbot, amit Ggy is
mondunk: a kocka szimmetriacsoportja 48 elemi és 3 siktiikr6zés generalja. A tobbi
szabalyos ¢és félig szabalyos testet, s6t sikbeli szabalyos mintékat is jellemezhetiink
igy. A karakterisztikus haromszog szogosszegének a m = 180°-t6l valo eltérése
jellemzi a szabalyos testeket, ha az eltérés pozitiv; a kockanal pl. m/3 + /4 + /2 -
T = 1 /12. Az euklideszi mintdknal ez a szogkiilonbség 0. De elképzelhetd negativ
eltérés is, ha a haromszog szogodsszege kisebb 180°-nal. Ez jellemzi a Bolyai-
Lobacsevszkij-féle hiperbolikus sik mintait, kovezéseit. A tér kdvezései esetében is
fontos szerepet jatszanak a tiikrozések, melyeket a linedris algebra eszkozeivel
terjeszthetiink ki L. Schléfli és H.S.M. Coxeter nyoman.

Kideriil, hogy az {5, 6, 6} szimb6lumu futball-labda, melynél minden csticsban
egy szabalyos (gdmbi) 6tszog és két szabalyos (gombi) hatszog talalkozik, poliéder
- azaz siklapt test - formdjaban, egybevagd példanyaival nem tudja kitolteni
euklideszi teriinket, de a Bolyai Lobacsevszkij-féle hiperbolikus teret ki tudja tolteni
(ahogy ezt Molnar E. 1988-ban észrevette és publikalta. S6t a kitoltés fixpont-mentes
egybevagosagokkal torténhet: A futball-labdédk olyanok, mintha egy véges térben
lennénk, ahol minden pontnak hiperbolikus labda kérnyezete van. Ugy tiinik, hogy

az anyag tudomanyokban el6térbe keriilt fullerének, azaz Ceo molekulak ezt a nagyon
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,.strtl hiperbolikus anyagot” kovetik (melynek tovabbi szélsé-érték tulajdonsagai
Szirmai J. és Molnar E. kutatasaiban is el6jonnek).
Tehat Bolyai Janos és N. I. Lobacsevszkij hiperbolikus geometridjanak

kristalytani alkalmazasai is lehetnek az eddigi csillagméretli vonatkozasok mellett.

Kulcsszavak: A matematika tanar, mint a tudomany népszerisitdje; platoni és
archimédeszi test; kdvezés; euklideszi és nem euklideszi sokasag; kristalystruktuira,

fullerén
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Targeting additional effort for students’ success improvement:
The highest effect group selection method

Dusan Mundar! and Damira Ke&ek?

Faculty of Organization and Informatics, University of Zagreb, Varazdin, Croatia
2University North, Varazdin, Croatia

Abstract. Goal of our research is to present a method for selection of a group
of students. The selected group of students is supposed to receive additional teaching
attention in order to improve their performance in the course. Guiding line used, for
the group selection, is: value of an action is proportional to the benefit that produces
to a customer. In our case customers are students. The selection method is based on
multinomial logistic regression, Poisson-type discrete variables modelling the
number of points achieved in a term exam, and transition probability matrix. We use
data of a study progress during monitoring program in an undergraduate
mathematical course. Demographic data and other attributes about previous
performance were not included in the analyses. In the first part of the paper we
present methodology, while in the second part we introduce data used for
demonstration of the proposed method. At the end of the paper, an individual
approach for the final selection is proposed. Criteria for selection is clear: increased
probabilities of obtaining desired final grade for a student. Weighing of criteria is

subjective depending on the goals of the decision makers.

Keywords: learning analytics, predictive analytics, students’ success,

multinomial logistic regression, Poisson distribution
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Usmjeravanje dodatnog angaZzmana za poboljSanje uspjeha
studenata: odabir grupe s najve¢im u¢inkom

Dusan Mundar! i Damira Ke&ek?

Fakultet organizacije i informatike, Sveugiliste u Zagrebu, Varazdin, Hrvatska
2Sveuciliste Sjever, Varazdin, Hrvatska

Sazetak. Cilj naSeg rada je predstaviti jednu metodu za odabir grupe
studenata. Odabranoj grupi studenata trebao bi biti usmjeren dodatni nastavnicki
angazman kako bi studenti te grupe popravili uspjeh na predmetu. Princip
vrednovanja uspjesnosti odabira grupe je: vrijednost poduhvata proporcionalna je
koristi koju poduhvat stvara kod korisnika. U naSem sluc¢aju korisnici su studenti, a
korist je povecana vjerojatnost uspjeha studenata. Metoda odabira bazira se na
multinomijalnoj logistickoj regresiji, modeliranju broja bodova ostvarenih na
kolokviju diskretnim slu¢ajnim varijablama Poissonovog tipa i vjerojatnosnim
matricama prijelaza. U radu su koriSteni podaci s kontinuiranog pracenja napretka
Studenata na matematickom predmetu preddiplomskog studija. Demografski podaci
o studentima, kao ni podaci o uspjehu studenata na prethodnim predmetima, nisu
koriSteni u analizi. U prvom dijelu predstavljena je metodologija, a u drugom dijelu
predstavljaju se podatci koji se koriste za demonstraciju metode. Na kraju rada
predstavljamo moguénost individualnog pristupa kona¢nom odabiru grupe. Kriteriji
za odabir su jednoznacéni: povecane vjerojatnosti ostvarenja zeljene zavr$ne ocjene

studenta. TeZine kriterija su subjektivne i ovise o ciljevima donositelja odluke.

Kljucne rijeci: analitika ucenja, prediktivna analitika, uspjeh studenata,

multinomijalna logisticka regresija, Poissonova distribucija
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Teaching and learning mathematics in inclusive settings:
Analysis of curriculum of compulsory education
in five European countries

Ksenija Romstein® and Ljiljana Pintari¢ Mlinar?

Faculty of Education, University of Osijek, Croatia
2Faculty of Education and Rehabilitation Sciences, University of Zagreb, Croatia

Abstract. Global perspectives on inclusive education advocate one’s effective
social functioning. In that perspective, math education is a priority due to its presence
in everyday life. Independent living presupposes presence of basic math skills. To
identify the presence of math skills that supports independence (i.e. functional
mathematical skills), content analysis of five European countries national
curriculums was conducted: Great Britain, Finland, Germany, France and Croatia.
Results showed that mathematical skills promoted in these national agendas are
inherent part of independent living. According to these agendas, functional math can
be interpreted as math fluency, numeracy skills, and connection between science and
everyday life. Math curriculum is focused on personal experiences and possibilities
to achieve basic knowledge and understandings of mathematics, applicable in
everyday life. To achieve this goal, some curriculum accommodations should be
present, such as applying special teaching strategies, adequate equipment, and

facilitate experiential learning.

Keywords: inclusive math curriculum, inclusive settings, pupils with

disability, functional mathematics
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Ucenje i poucavanje matematike u inkluzivnom okruZenju:
analiza kurikuluma obveznog odgoja i obrazovanja
u pet europskih zemalja

Ksenija Romstein® i Ljiljana Pintari¢ Mlinar?

Fakultet za odgojne i obrazovne znanosti, Sveugéiliste u Osijeku, Hrvatska
2Edukacijsko-rehabilitacijski fakultet, Sveugiliste u Zagrebu, Hrvatska

Sazetak. Globalne perspektive o inkluzivnom obrazovanju stavljaju naglasak
na djetetovo ucinkovito socijalno funkcioniranje. U toj perspektivi, matematika je
prioritet, ponajprije zbog njezine prisutnosti u svakodnevnom Zzivotu. Samostalno
zivljenje zahtjeva posjedovanje temeljnih matematickih vjeStina. Kako bi se
identificirale matematic¢ke vjeStine koje mogu podrzavati pojedinéevu samostalnost
(. funkcionalnih matematickih vjestina), nacinjena je analiza sadrzaja pet europskih
nacionalnih kurikuluma: Velike Britanije, Finske, Njemacke, Francuske i Hrvatske.
Rezultati pokazuju kako su matemati¢ke vjeStine u navedenim dokumentima
sastavnice samostalnog zivljenja. Prema njima, funkcionalna matematika se moze
interpretirati kao matematicka fluentnost, vjeStine mjerenja i brojenja, te povezivanje
znanosti i svakodnevnog zivota. Kurikulumi matematike su usmjereni na osobna
iskustva i osiguravanje mogucénosti za jacanje temeljnog matematickog znanja i
razumijevanja matematike, s primjenom u svakodnevnom zivotu. Kako bi se to
postiglo potrebno je naciniti odredene kurikulumske prilagodbe, kao §to su primjena
specificnih strategija poucavanja, primjerena opremljenost ucionica, te podrZzavanje

iskustvenog ucenja.

Kljucne rijeci: inkluzivni kurikulum matematike, inkluzivno okruzenje,

ucenici s teSkocama u razvoju, funkcionalna matematika

52



The 6™ International Scientific Colloquium MATHEMATICS AND CHILDREN 2017

Enhancing positive attitude towards mathematics through
introducing Escape Room games

Amanda Glava$! and Azra Sta§éik?

!Mechanical EngineeringVSchool Osijek, Croatia
2Primary School August Senoa Osijek, Croatia

Abstract. By researching the attitudes towards mathematics, research agreed
that these are important factors that appear in the analysis of variation in students’
accomplishments in mathematics. Various authors have interpreted the attitudes
towards mathematics as an emotional disposition. Moreover, Ma (1997) has shown
the proportional correlation between positive attitudes and achievements in
mathematics. It is very important for teachers to bare this piece of information in
mind and act accordingly. It is considered that positive relation towards mathematics
is transmitted by choosing appropriate and innovative methods of teaching and the
increase of intrinsic motivation of students. The teachers should be up to date with
the contemporary and realistic world, the development of technology, they should
follow the students' affinities and according to that create the school lessons. In the
past two years, real-life escape room games have achieved a great level of popularity
in Croatia. Escape Room games require from participants (in groups of 2 to 5) team
work, tolerance towards others, acceptance of diversities for solving logical tasks and
problematical situations, while applying wide spectre of knowledge and common
culture all under the time pressure. In this paper we investigate MathEscape as
relevant method to revise or systematize mathematical (Quadratic equation) content
as a method that could affect pupils’ attitudes towards mathematics. MathEscape
combines technology and teachers’ involvement and creativity in crating interesting
and real on mathematical content. The research contributes to better understanding
of using technology and innovative methods to enhance positive attitude towards
mathematics. We also want to encourage teachers to integrate technology and hands
on, interesting activities into their teaching since it would help their pupils increase

intrinsic motivation. We demonstrate practical example of using Escape Room
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games as basis for such type of lessons and activities in order to give teachers some
starting point for some more ideas on how to make mathematical content more

appealing in order to create positive attitudes.

Keywords: attitude, teaching methods, escape room games, math lesson,
applying knowledge
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Poticanje razvoja pozitivnih stavova prema matematici kroz
primjenu Escape Room igara

Amanda Glavag! i Azra Staséik?

IStrojarska i tehnicka §kola Osijek, Hrvatska
2Osnovna kola August Senoa Osijek, Hrvatska

Sazetak. Istrazujuéi stavove prema matematici, istrazivaci su se slozili kako
su stavovi relevantan faktor koji utjee na ostvarenje matematickih postignuca.
Razli¢iti autori, stavove prema matematici smatraju emocionalnom dispozicijom. Ma
(1997) ukazuje na proporcionalnu korelaciju pozitivnih stavova i matematickih
postignuc¢a. Vrlo je vazno da ucitelji te informacije osvijeste i nastavu prilagode tim
saznanjima. Smatra se, kako se pozitivan odnos prema matematici prenosi odabirom
primjerenih i inovativnih metoda poucavanja kao i podupiranjem razvoja intrinziéne
motivacije ucenika. Strogo se savjetuje da ucitelji pri stvaranju plana i programa
svoje nastave budu upoznati i prate razvoj suvremene tehnologije, i svakodnevnice
te imaju na umu afinitete ucenika. U posljednje dvije godine, real-life escape room
igre dosegle su veliku razinu popularnosti u Hrvatskoj. Escape Room igre
podrazumijevaju timski rad dionika (u grupama od 2 do 5), medusobnu toleranciju i
prihvacanje razliitosti kako bi rijeSili logicke zadatke s kojima su suoceni u
razli¢itim problemskim situacijama. Od dionika se takoder trazi primjena Sirokog
spektra znanja opce kulture i sve to pod pritiskom vremenskog roka. U ovom
istrazivanju, ispitali smo MathEscape kao relevantnu metodu vjezbanja i
sistematizacije matemati¢kog (Kvadratne jednadzbe) sadrzaja koja bi mogla utjecati
na razvoj pozitivnih stavova prema matematici. MathEscape kombinira tehnologiju,
uciteljev doprinos i kreativnost pri stvaranju zanimljivog i realisticnog matemati¢kog
sadrzaja. Istrazivanje doprinosi dubljem razumijevanju utjecaja, uporabe tehnologije
i inovativnih metoda, na poticanje pozitivnih stavova prema matematici. Takoder,
cilj nam je potaknuti ucitelje na ukljucivanje tehnologije te zanimljivih fizickih
aktivnosti u poucavanje matematike kako bi pomogli svojim ucenicima razviti

intrinzi¢nu motivaciju za ufenje matematike. Predstavili smo i prakti¢an primjer
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Escape Room igre kao podlogu razvoja takvog tipa nastave i nastavnih aktivnosti.
Ponudeni primjer sam je pocetna tocka uéiteljima za razvoj vlastitih ideja kojima ¢e
matematicki sadrzaj uciniti privla¢nijim kako bi stvorili pozitivne stavove kod svojih

ucenika.

Kljucne rijeci: stavovi, metode poucavanja, escape room igre, nastava

matematike, primjena znanja
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Language of Croatian Mathematical Textbooks

Goran Trupéevi¢! and Anda Valent?

Faculty of Teacher Education, University of Zagreb, Petrinja, Croatia
2Zagreb University of Applied Sciences, Croatia

Abstract. Mathematical textbooks, as part of a potentially implemented
curriculum have been increasingly analysed, mostly from the point of their structural
features, performance expectations and mathematical content. In the previous work,
we have performed such kind of analysis of Croatian mathematical textbooks for the
4th grade of secondary schools. During this process, the question of language used
in the books came out.

In this paper, we use the framework proposed by Lisa O’Keefe and John
O’Donoghue (2014), based on the Halliday’s functional grammar analysis (Halliday
(1985), Halliday and Martin (1993), Morgan (1998)), to perform a preliminary

analysis of two Croatian mathematical textbooks.

Keywords: functional grammar analysis, mathematics language analysis,
Croatian mathematical textbook
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Jezik u hrvatskim matemati¢kim udZbenicima

Goran Trupéevié¢! i Anda Valent?

1Ukiteljski fakultet, Sveuciliste u Zagrebu, Petrinja, Hrvatska
2Tehnicko veleudiliste u Zagrebu, Hrvatska

Sazetak. Matematicki udZzbenici, kao dio potencijalno implementiranog
kurikuluma se analiziraju u sve ve¢oj mjeri, uglavnom obzirom na njihove strukturne
karakteristike, o¢ekivanja izvedbe i matematic¢ke sadrzaje. U prethodnom radu, na taj
smo nacin analizirali hrvatske matematicke udZbenike za 4. razred gimnazije.
Tijekom analize, nametnulo nam se pitanje jezika koriStenog u udzbenicima.

U ovom radu koristimo okvir predlozen od Lise O’Keefe i Johna O’Donoghuea
(2014), koji se bazira na Hallidayevoj funkcionalnoj gramatici (Halliday (1985),
Halliday and Martin (1993), Morgan (1998)), kako bi proveli preliminarnu jezi¢nu

analizu dva hrvatska matemati¢ka udzbenika.

Kljucne rijeci: funkcionalna gramatika, analiza matemati¢kog jezika, hrvatski

matematicki udzbenici
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Application of modern technology in teaching mathematics
at the Faculty of Engineering

Melita Stefan Trubi¢!, Vanja Coti¢! and Sanja Vrani¢?

'Faculty of Engineering, University of Rijeka, Croatia
2Faculty of Teacher Education, University of Rijeka, Croatia

Abstract. Technology is slowly entering the curriculum of mathematics in
Croatian primary and secondary schools, and a little faster at the faculty level. This
entry often depends on the teacher. Mathematical education at universities has
witnessed daily progress, not only because of the introduction of e-learning systems
(Moodle, MudRi) but also because of the availability of different technologies and
computer programs, which are used for improving teaching, such as Mathematica,
Matlab, GeoGebra, and the like. Experiences of teachers show that overcoming
certain teaching units can be successfully and easily improved by implementing
modern technology in their teaching. The result of this is additional student
motivation for adopting mathematical knowledge by connecting various disciplines.
Observing the selected problem through mathematical as well as other sciences’
perspectives, such as physics, chemistry or biology, has an impact on building a more
well-rounded individual who will be able to handle today’s challenges. In this way,
understanding mathematics as a science, which is a purpose to itself, can be
overcome. This in turn contributes to its successful popularization and creates a
positive atmosphere about this science as an important tool, which can help in
resolving many interdisciplinary problems. The aim of this paper is to present the
way in which mathematics can be improved in higher education with the help of
selected examples.

Keywords: teaching experience, popularization of science, applied

mathematics, Mathematica, GeoGebra
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Primjena suvremene tehnologije u nastavi matematike na
Tehni¢kom fakultetu

Melita Stefan Trubié?, Vanja Coti¢! and Sanja Vrani¢?

1Tehnicki fakultet, Sveuciliste u Rijeci, Hrvatska
2Uciteljski fakultet, Sveuéiliste u Rijeci, Hrvatska

Sazetak. Tehnologija polako ulazi u programe matematike u hrvatskim
osnovnim i srednjim skolama, i nesto brze na fakultete. Kljuénu ulogu u tome ima
profesor. Matemati¢ko obrazovanje na sveuciliStima svjedo¢i svakodnevnom
napretku, ne samo zbog uvodenja sustava za e-uc¢enje (Moodle, Mudri), ve¢ i zbog
dostupnosti razli¢itih tehnologija i informatic¢kih programa koji se mogu koristiti za
unapredenje nastave kao Sto su Mathematica, Matlab, Geogebra, i sli¢no. Iskustava
nastavnika pokazuju da se usvajanje nekih nastavnih cjelina moze uspje$no i
jednostavno unaprijediti uvodenjem suvremene tehnologije u nastavu. Rezultat toga
je dodatna motivacija ucenika za usvajanje matematic¢kih znanja kroz povezivanje
razli¢itih disciplina. Promatranje odabranog problema kroz o¢i matematike, ali
istovremeno i drugih znanosti, kao Sto su fizika, kemija ili biologija, utjeCe na
izgradnju svestranije osobe koja ¢e se znati nositi s izazovima danaSnjice. Na taj se
nacin moze premostiti miSljenje o matematici kao znanosti koja je sama sebi svrhom,
doprinijeti njezinoj uspje$noj popularizaciji i stvoriti pozitivno ozra¢je 0 toj nauci
kao vaznom alatu koji moze pomo¢i u rjeSavanju mnogih interdisciplinarnih
problema. Cilj ovog rada je na odabranim primjerima pokazati kako se nastava

matematike moze unaprijediti u visokom $kolstvu.

Kljucne rijeci: iskustvo poucavanja, popularizacija znanosti, primijenjena

matematika, Mathematica, GeoGebra
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An analysis of ten-year old pupils' solutions to a geometrical
task with regard to assessment of mathematical giftedness
using Math-gift

Marta Vinkovi¢!, Ana Kataleni¢! and Zdenka Kolar-Begovié¢?

Faculty of Education, University of Osijek, Croatia
2Faculty of Education and Department of Mathematics, University of Osijek, Croatia

Abstract. Recognizing and supporting gifted pupils is a responsibility of the
educational system as it is stated in Croatian national curriculum. In 2003. Margita
Pavlekovi¢ started an extracurricular activity named The Little School of
Mathematics for ten-year old pupils with special interest in mathematics at Faculty
of Education in Osijek. Students, in their final year of teacher studies, work with
these pupils as a part of the elective course Mathematics and gifted pupils.

Pavlekovié, Zeki¢-Susac and Purdevi¢ created a neural-network based expert
system for recognizing mathematical gift in ten-year old pupils named Math-gift. The
expert system places a pupil in either of four categories: (1) potentially gifted child
in mathematics, (2) child with mathematical competencies above the average, (3)
child with average mathematical competencies or (4) child with mathematical
competencies below the average.

In this poster we will present pupils’ solution of one geometrical task with
regard to the evaluated mathematical giftedness. The results showed a mismatch
between the assessment made by students and expert system and indicated that pupils
ranked to higher categories tended to solve the task better than the pupils ranked to
lower categories. The reasons of the mismatch and means to improve students’
assessment and the ways geometrical tasks indicate mathematical giftedness should

be further investigated.

Keywords: gifted pupils, mathematical giftedness, extracurricular activity,

teacher studies, Math-gift
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Analiza rjeSenja jednog geometrijskog zadatka u kontekstu
procjene matematicke darovitosti desetogodiSnjih ucenika
pomoé¢u Mat-dara

Marta Vinkovi¢!, Ana Kataleni¢' i Zdenka Kolar-Begovi¢?

!Fakultet za odgojne i obrazovne znanosti, Sveuéiliste u Osijeku, Hrvatska
2Fakultet za odgojne i obrazovne znanosti i Odjel za matematiku, Sveudiliste u Osijeku,
Hrvatska

Sazetak. Prepoznavanje i podrSka darovitim ucenicima je odgovornost
obrazovnog sustava kako stoji u Nacionalnom okvirnom kurikulumu. Margita
Pavlekovi¢ je 2003. godine utemeljila Malu matematicku $kolu kao izvanskolsku
aktivnost za desetogodi$nje ucenike s posebnim interesom za matematiku pri
Fakultetu za odgojne i obrazovne znanosti u Osijeku. Studenti zavrSne godine
uciteljskog studija rade s u¢enicima u sklopu nastave izbornog kolegija Matematika
i nadareni ucenici.

Pavlekovié, Zeki¢-Susac i Purdevic¢ su izradili ekspertni sustav Mat-dar za
prepoznavanje matematicke darovitosti kod desetogodi$njih ucenika. Ekspertni
sustav svrstava ucenika u jednu od Cetiri kategorije: (1) potencijalno daroviti ucenik,
(2) ucenik iznadprosje¢nih matematickih sposobnosti, (3) ucenik prosjecnih
matematic¢kih sposobnosti ili (4) ucenik s nedovoljno razvijenim sposobnostima za
matematiku.

Prikazat ¢emo uceni¢ka rjeSenja jednog geometrijskog zadatka u kontekstu
procjene matematiCke darovitosti ucenika. Rezultati su pokazali odstupanja u
procjeni studenata i ekspertnog sustava te kako su ucenici svrstani u vise kategorije
uglavnom bolje rijesili zadatak nego ucenici svrstani u nize kategorije. Potrebno je
detaljnije istraziti razloge odstupanja i nacine kako poboljSati procjene studenata te
kako rjeSavanje geometrijskih zadataka moze ukazati na matemati¢ku darovitost

ucenika.

Kljucne rijeci: daroviti ufenici, matemati¢ka darovitost, izvanSkolska

aktivnost, obrazovanje uditelja, Mat-dar
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