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UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Didaktika matematike 1
Course title: Didactics of mathematics 1
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
Izobrazevalna matematika, 2. / 1. /
stopnja
Educational mathematics, 2nd cycle / 1t /
Vrsta predmeta / Course type | Obvezni/compulsory
Univerzitetna koda predmeta / University course code: |
Predavanja Seminar Vaje Klinicne vaje  Druge oblike  Samost. delo ECTS
Lectures Seminar Tutorial work Studija Individ. work
30 | / | 1ssv | / | 1s50p 120 || s
Nosilec predmeta / Lecturer: ‘ doc. dr. Sanela Hudovernik
Jeziki / Predavanja / Lectures: | slovenski/Slovenian
Languages: Vaje / Tutorial: | slovenski/Slovenian
Pogoiji za vkljucitev v delo oz. za opravljanje Studijskih  Prerequisits:
obveznosti:
/ /
Vsebina: Content (Syllabus outline):
e Teorije ucenja in poucevanja matematike e Theories of teaching and learning

Reprezentacije matemati¢nih pojmov
Problemsko ucenje, reSevanje problemov in
raziskovanje pri pouku matematike,
Novejse metode poucevanja matematike z
uporabo ucnih tehnologij (IKT),
Individualizacija, diferenciacija, nivojski
pouk,

Pregled osnovnosolske matematike od 6. do
9. razreda,

Pregled ucnih nacrtov matematike od 1. do
9. razreda,

Ucna gradiva pri matematiki (uc¢beniki,
priro¢niki, didakti¢ni materiali, knjige,
Internet, e-u€na gradiva,...)

Didakti¢ni elementi izvajanja pouka
matematike (oblike in metode dela, u¢na
priprava...) in didakti¢éno nalrtovanje
vzgojno-izobraZevalnega procesa
(dolgoro¢no in kratkoroc¢no),
Medpredmetno povezovanje matematike

mathematics

Representations of mathematical concepts
Problem-based learning, problem solving and
research in mathematics lessons,

Newer methods of teaching mathematics
using learning technologies (ICT),
Individualization, differentiation,
teaching,

Review of primary school mathematics from
6th to 9th grade,

Review of mathematics curricula from 6th to

level

9th grade,
Teaching  materials  in mathematics
(textbooks, manuals, didactic materials,

books, Internet, e-learning materials,...)
Didactic elements of the implementation of
mathematics lessons (forms and methods of
work, teaching preparation...) and didactic
planning of the educational process (long-
term and short-term),






Ucne tezave pri matematiki, e Interdisciplinary integration of mathematics

Nadarjeni pri matematiki, e Learning difficulties in mathematics,
Aktualni izzivi in dileme na podrocju pouka e Talented in mathematics,
osnovnosolske matematike e Current challenges and dilemmas in the field

of teaching elementary mathematics

Temeljni literatura in viri / Readings:

Temeljna literatura / Basic Readings:

Sultan, A., & Artzt, A. F. (2017). The Mathematics That Every Secondary School Math Teacher Needs
to Know (2nd edition). Routledge, New York, https://nsc.gov.zm/lib/LibBks/sultan_978-1-138-
22860-3_2018.pdf

Niss, M., & Bloom, W. (2020). The Learning and Teaching of Mathematical Modelling. Routledge,
London.

Hudovernik, S., Zakelj, A. in Coti¢, M. (2021). Didakti¢ni model izgradnje kombinatori¢nih pojmov :
prehod z razredne na predmetno stopnjo. V S. Rutar idr. (ur.),. Prehodi v razli¢nih socialnih in
izobraZevalnih okoljih = Transitions in different social and educational environments (str. 241-266).
Zalozba Univerze na Primorskem..

Mesinovi¢, S., Coti¢, M. in Zakelj, A. (2017). Uéenje in poucevanje geometrije v osnovni $oli. Zalozba
Univerze na Primorskem.

Lester, F. Jr. (Ed.). (2007). Second handbook of research on mathematics teaching and learning : a
project of the national council of teachers of mathematics. Information Age Publishing.

Nickson, M. (2004). Teaching and Learning Mathematics 2" Edition. Continuum.

Ucbeniska gradiva in priroc¢niki za pouk matematike.

U&ni nacrt za matematiko.

Van de Walle, J. A,, Karp, K. S.,Bay-Williams, J. M. (2013). Elementary and middle school
mathematics. Teaching Developmentally. Pearson.

Dodatna literatura / Additional Readings:

Coti¢, M. (1999). Matematicni problemi v osnovni soli. Zavod republike Slovenije za Solstvo.

Coti¢, M. (1999). Obdelava podatkov v osnovni soli. Zavod republike Slovenije za Solstvo.

Harris, K. R. in Graham, S. (2006). Teaching Mathematics to Middle School Students with Learning
Difficulties. The Guilford Press.

Orton, A. (1992). Learning Mathematics: Issues, theory and classroom practice. Cassell Education.
Klan&ar, A., Coti¢, M. in Zakelj, A. (2019). Uéenje in poucevanje geometrije z uporabo informacijsko-
komunikacijske tehnologije v osnovni soli. Digitalna izd. Zalozba Univerze na Primorskem.

Cilji in kompetence: Objectives and competences:
Cilji: Objectives:
Studenti: Students:

e Se seznani z didakti¢nimi pristopi v e Get acquainted with didactic approaches in
poucevanju matematike, teaching mathematics,

e Spozna razlicne oblike dela pri pouku e learns about different forms of work in
matematike, mathematics lessons,

e Pozna matematic¢ne vsebine in cilje pouka e Knows the mathematical contents and goals
matematike od 1. do 9. razreda osnovne of mathematics lessons from 6th to 9th
sole, grade of primary school,

e Sjpridobi potrebna znanja za oblikovanje e Acquires the necessary knowledge for the
matemati¢nih pojmov od 6. do 9. razreda formation of mathematical concepts from
osnovne $ole, 6th to 9th grade of primary school,






Si pridobi potrebna znanja za delo z uéenci
z u€nimi teZzavami in matemati¢no
nadarjenimi ucenci,

Se seznani z novejSimi metodami
poucevanja matematike z uporabo ucnih
tehnologij (IKT),

Nacrtuje razvoj matemati¢énega znanja pri
pouku in evalvira lasno poucevanje
matematike,

Se seznanja s Studijsko literaturo in se
usposablja za samostojno uporabo le-te.

Splosne kompetence:

Studenti:

Vzpostavlja primerno delovno okolje s tem,
da uporablja Sirok repertoar metod in
strategij dela, ki spodbujajo miselno
aktivnost,

Je sposoben/-na premisljeno analizirati
dobre in Sibke plati svojega pedagoskega
dela in nacrtovati svoj profesionalni razvoj,
Izkoristi priloznost za stalno strokovno
izpopolnjevanje in za inoviranje svojega
dela.

Predmetno specificne kompetence:

Studenti:

Pomaga ucencu pri oblikovanju
matemati¢nih pojmov in konceptov,
pomaga ucencu pri oblikovanju in gradnji
logi¢no-matemati¢nega misljenja,

Uvaja ucenca v poznavanje in uporabo
preprostega matemati¢nega jezika,
Spodbuja uéenca k pogovoru in presoji idej z
vrstniki,

Razvija strategije pri reSevanju preprostih
matemati¢nih problemov ter s pomocjo
kognitivnhega konflikta motivira ucenca k
uvidu problemske situacije in reSevanju
pripadajoéega problema,
Vkljucuje digitalne
poucevanju matematike,
Preverja in uporablja pridobljeno znanje v
praksi.

tehnologije pri

Acquires the necessary knowledge to work
with students with learning difficulties and
mathematically gifted students,

Get acquainted with newer methods of
teaching mathematics using learning
technologies (ICT),

Plans the development of mathematical
knowledge in the classroom and evaluates
the own teaching of mathematics,

Gets acquainted with the study literature
and is trained to use it independently.

General competences:

Students:

Establishes an appropriate work
environment by using a wide repertoire of
methods and work strategies that encourage
mental activity,

Is able to thoughtfully analyze the strengths
and weaknesses of his pedagogical work and
plan his professional development,

Take the opportunity for continuous
professional development and innovation of
your work.

Subject-specific competences:

Students:

Helps the student to form mathematical
concepts and concepts,

helps the student to design and build logical-
mathematical thinking,

Introduces the student to the knowledge
and use of simple mathematical language,
Encourages the student to discuss and
evaluate ideas with peers,

Develops strategies for solving simple
mathematical problems and with the help of
cognitive conflict motivates the student to
understand the problem situation and solve
the associated problem,

Integrates digital technologies in the
teaching of mathematics,

Checks and applies the acquired knowledge
in practice.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

Student/-ka:

Pozna osnovne zakonitosti in specificnosti
procesa poucevanja matematike,

Knowledge and understanding:

Students:

Knows the basic laws and specifics of the
process of teaching mathematics,






Pozna osnovhe metode, oblike, nacela in

postopke sodobnega poucevanja
matematike,

Pozna proces oblikovanja in definicije
matemati¢nih pojmov, nacine in oblike

matemati¢enga sklepanja,
Se zna natancno izrazati in uporabljati
matematicni jezik.

Uporaba:
Student/-ka:

Izbere ustrezne metode in oblike
poucevanja glede na razvojno stopnjo
ucencev in glede na matematic¢no vsebino,
Je sposoben/-na logi¢no-matemati¢no
razmisljati ter ustrezno in spretno uporabiti
procese oblikovanja matematicnih pojmov
in oblike matematic¢nega sklepanja pri
pouku,

V poucevanje matematike vkljucuje
digitalno tehnologijo,

Povezuje matematicne vsebine z drugimi
podrodji.

Refleksija:
Student/-ka:

Je pozoren/-na na svoj nacin poucevanja ter
ga dograjuje in kvalitetno izboljSuje na
osnovi izkusenj ter novih spoznanj in
dognanj,

Je zmozen/-na ovrednotiti svoje poulevanje
matematike glede na  uresniCevanje
zastavljenih ciljev in dosezke otrok,
Strokovno ravnanje utemeljuje na osnovi
sodobnih teoreti¢nih izhodis¢ in prakti¢nega
dela z otroki.

Knows the basic methods, forms, principles
and procedures of modern mathematics
teaching,

Knows the process of formation and
definition of mathematical concepts,
methods and forms of mathematical
reasoning,

Can express and use mathematical language
accurately.

Use:
Students:

e Selects appropriate teaching methods and
forms according to the level of development
of students and according to the
mathematical content,

e |s able to think logically and mathematically
and to use the processes of forming
mathematical concepts and forms of
mathematical reasoning in class
appropriately and skilfully,

e includes digital technology in teaching
mathematics,

e Connects mathematical content with other
areas.

Reflection:
Students:

He / she pays attention to his / her way of
teaching and upgrades and improves it on
the basis of experience and new knowledge
and findings,

Is able to evaluate his / her teaching of
mathematics in relation to the achievement
of set goals and children's achievements,
He justifies his professional conduct on the
basis of modern theoretical starting points
and practical work with children.

Metode poucevanja in ucenja:

Learning and teaching methods:

Interaktivna predavanja

Integrirana praksa v OS (hospitacije in
nastop v razredu)

Metoda razgovora in pogovora
Metoda reSevanja problemov
IzkuSenjsko ucenje

Metoda demonstracije

Delo z viri in digitalno tehnologijo

Interactive Lectures

Integrated practice in primary school
(hospitality and classroom performance)
Method of conversation

Problem solving method

Experiential learning

Demonstration method

- Work with resources and digital technology






Nacini ocenjevanja: Delez (v %) / Assessment:

Weight (in %)

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):
e Seminarska naloga (predstavljena v e Seminar paper (presentation at
okviru seminarskih vaj) seminar tutorials)
e Domace naloge e Homeworks
e  Pisniizpit ((lahko se nadomesti z e Written examination ((may be
dvema kolokvijema) replaced by two colloquiums)
Vsaka izmed nastetih obveznosti mora biti 20% Each of the following obligations must be
opravljena s pozitivno oceno. 10 % completed with a positive mark.
70 %
Pogoj za pristop k izpitu: Pozitivno opravljen Prerequisite: Positive classroom performance
nastop v razredu in oddano Porocilo s and submission of a Report with critical
kriticno refleksijo dejavnosti pri integrirani reflection on the integrated practice activity
praksi (v skladu z dogovori). (as agreed).

Reference nosilca / Lecturer's references:

1.

Hudovernik, S. (2023). Vizualizacija geometrijskih konceptov nekoc in danes: stalis¢a uciteljev glede
rabe dinamiéne geometrije pri pouku matematike. V A. Isteni¢, M. Gacnik, B. Horvat, M. Kukanja
Gabrijelci¢, V. Riccarda Kiswarday, M. Lebeni¢nik, M. Mezgec, M. Volk (ur.). Vzgoja in izobrazevanje
med preteklostjo in prihodnostjo (str. 447-470) Zalozba Univerze na Primorskem.

Hudovernik, S. (2019). Ucenje z odkrivanjem pri pouku geometrije v osnovni Soli. Pedagoska obzorja
: Casopis za didaktiko in metodiko., 34(3/4), 19-33.

Hudovernik, S., Zakelj, A. in Coti¢, M. (2021). Didakti¢ni model izgradnje kombinatori¢nih pojmov :
prehod z razredne na predmetno stopnjo. V S. Rutar idr. (ur.), Prehodi v razlicnih socialnih in
izobrazevalnih okoljih = Transitions in different social and educational environments (str. 241-266).
ZaloZba Univerze na Primorskem..

Verdeyv, V., Hudovernik, S. in Bratoz, S. (2023). Teaching mathematics through English using the CLIL
approach. VV A. Zakelj idr. (ur.), Selected topics in the didactics of mathematics (str. 193-208). Zalozba
Univerze na Primorskem,.

Zakelj, A., Coti¢, M., Felda, D. in Hudovernik, S. (2019). The importance of reading literacy in learning
mathematics. V J. Lepi¢nik-Vodopivec, L. Jan&ec in T. Stemberger (ur.). Implicit pedagogy for
optimized learning in contemporary education (str. 205-223). Information Science Reference, an
imprint of IGI Global.







UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Didaktika
Course title: Didactics
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
Izobrazevalna matematika, 2. / 1 /
stopnja '
Educational mathematics, 2" cycle / 1t /
Vrsta predmeta / Course type | Obvezni / Compulsory
Univerzitetna koda predmeta / University course code: |
Predavanja Seminar Vaje Klinicne vaje  Druge oblike Samost. delo ECTS
Lectures Seminar Tutorial work Studija Individ. work
15| / | 15sv | / | / R

Nosilec predmeta / Lecturer:

‘doc. dr. Barbara Horvat

Jeziki / Predavanja / Lectures:

Slovenski / Slovenian

Languages: Vaje / Tutorial:

Slovenski / Slovenian

Pogoiji za vkljucitev v delo oz. za opravljanje Studijskih
obveznosti:

Prerequisits:

/

/

Vsebina:

Content (Syllabus outline):

UVOD V DIDAKTIKO:

e opredelitev didaktike in njena umescéenost v
znanost,

e predmet didaktike (splo$na in specialna
didaktika).

DIDAKTIKA V KONTEKSTU CASA IN NEKATERI
TEMELINI POJMI:

e pogojenost pojmovanja vzgoje in
izobraZevanja s ¢asom oz. pedagoskimi
paradigmami (epistemologijo) ter od tega
odvisno pojmovanje:

- spoznavnega in pedagos$kega procesa,

- pouka, poucevanja in ucenja, organizacije
Solskega dne,

- znanja, spretnosti in kompetenc.

TEMELINI DEJAVNIKI POUKA:
e ucitelj, ucenec, uéna snov in prostor —
opredelitve,
e pojmovanje ucnih ciljey,

AN INTRODUCTION TO DIDACTICS:
e the definition of didactics and its place in
science,

e the subject of didactics (general and special
didactics).

DIDACTICS IN THE CONTEXT OF TIME AND SOME
BASIC CONCEPTS:

e the determinism of the conception of
education by time and pedagogical
paradigms (epistemology) respectively, and
dependent on this determinism the concept
of:

- cognitive and pedagogical process,

- lessons, teaching, learning and the
organization of the school day,

- knowledge, skills and competencies.

THE BASIC FACTORS OF TEACHING:

e teacher, learner, learning content and space
— conceptions,






e komunikacija pri pouku in interakcija,

e opredelitev (inkluzivnega) u¢nega prostora,

e aktualizacija teh vsebin z vidika uveljavljenih
pedagoskih paradigem.

NACRTOVANJE, ARTIKULACUA IN EVALVACIA
POUKA:

e nacrtovanje in razli¢ne strategije pouka,

e uclna priprava: globalna, letna, na ravni Sole,
uciteljeva letna in etapna ter priprava na
didakti¢no enoto (ucni sklop),

e etape pouka oz. u¢nega procesa,

e ucne oblike in metode ter ucna sredstva,

e didakti¢na nacela,

e aktualizacija teh vsebin z vidika uveljavljenih
pedagoskih paradigem.

1ZZIVI ZA V/ PRIHODNJE:
e izzivi digitalizacije v kontekstu uénega in
SirSe pedagoskega procesa.

e understanding of learning objectives,

e communication in class and interaction,

e defining of an (inclusive) learning space,

e updating of these topics in the light of
established pedagogical paradigms.

PLANNING, FORMULATING AND EVALUATING OF
LESSONS:

e lesson planning and different teaching
strategies,

e lesson preparation: global, annual, at school
level, teacher's annual and lesson
preparation in stages, and preparation for
the didactic unit,

e stages of the teaching/learning process,

e social forms and methods of teaching and
teaching resources,

e didactic principles,

e updating of these topics in the light of
established pedagogical paradigms.

CHALLENGES FOR THE FUTURE:
e the challenges of digitization in the context
of learning and, in a broader sense,
educational process.

Temeljni literatura in viri / Readings:

Temeljna literatura /Basic Readings:

- Blazi¢, M., Ivanus Grmek, M., Kramar, M. in Strmcnik, F. (2003). Didaktika. VisokosSolsko sredisce,

Institut za raziskovalno in razvojno delo.

- Marenti¢ Pozarnik, B. in Plut Pregelj, L. (2009). Moc uc¢nega pogovora : poti do znanja z razumevanjem.

DZS.

- Medves, Z. (2020). Voditi, pustiti rasti ali vzburiti samoorganizacijo. V R. Krofli¢, T. Vidmar in K. Skubic
Ermenc, K. (ur.), Ziva pedagoska misel Zdenka Medvesa (str. 11-58). Znanstvena zalozba Filozofske
fakultete Univerze v Ljubljani. https://ebooks.uni-lj.si/zalozbaul//catalog/view/242/346/5716-1

- Strmcnik, F. (2001). Didaktika. Osrednje teoreticne teme. Znanstveni institut Filozofske fakultete.

- Sterman Ivan&i¢, K. in Mlekuz, A. (ur.). (2023). PISA 2022 : program mednarodne primerjave dosezkov
ucencev in ucenk : nacionalno porocilo s primeri nalog iz matematike. Pedagoski institut.
https://www.pei.si/raziskovalna-dejavnost/mednarodne-raziskave/pisa/pisa-2021-pisa-2022/

Dodatna literatura / Additional Readings:

- Valencic Zuljan, M., Kalin, J. (2020). Ucne metode in razvoj uciteljeve metodicne kompetence. 1. izd.

Ljubljana: Pedagoska fakulteta.

- Buchner, T. (2021). On 'integration rooms', tough territories, and 'places to be': the ability-space-
regimes of three educational settings at Austrian secondary schools. International Journal of Inclusive
Education. https://doi.org/10.1080/13603116.2021.1950975

- Cenci¢, M. (2011). Nekatere teme o kakovosti in evalvaciji na pedagoskem podrocju. Univerza na
Primorskem, Znanstveno-raziskovalno sredisce, Univerzitetna zalozba Annales.

- Cenci¢, M. (2015). Izbrani pristopi k spodbujanju refleksije uciteljev. Univerza na Primorskem,
Znanstveno-raziskovalno sredisée, Univerzitetna zalozba Annales.




https://ebooks.uni-lj.si/zalozbaul/catalog/view/242/346/5716-1

https://www.pei.si/raziskovalna-dejavnost/mednarodne-raziskave/pisa/pisa-2021-pisa-2022/

https://doi.org/10.1080/13603116.2021.1950975



Jank, W., in Meyer, H. (2006). Didakticni modeli. Zavod Republike Slovenije za Solstvo.

Medves, Z. (2010). Od znanja h kompetencam. Journal of innovative business and management, 2(2).
https://www.dlib.si/stream/URN:NBN:SI:doc-DGWNIHOM/371c16e5-3829-4558-860f-
18897c917af2/PDF

Medves, Z. (2017). Inkluzija je tema oble pedagogike: Pedagoski diskurz Vinka Skalarja = Inclusion as
part of general pedagogy: the pedagogical discourse of Vinko Skalar. Socialna pedagogika, 21(1-2), 3—
24,

Medves, Z. (2018). Solsko svetovanje v spreminjanju pedagoskih paradigem. Solsko svetovalno delo,
22(2), 4-19 (do poglavja Solsko svetovalno delo v komunikativni paradigmi reformske pedagogike).
National Education Systems. (b. d.). The Eurydice Network national units.
https://eurydice.eacea.ec.europa.eu/national-education-systems

Sterman Ivan&i¢, K. (ur.). (2019). PISA 2018 : program mednarodne primerjave doseZkov ucencev in
ucenk : nacionalno porocilo s primeri nalog iz branja. Pedagoski institut. https://www.pei.si/wp-
content/uploads/2019/12/PISA2018 NacionalnoPorocilo.pdf

Ule, A. (2004). Dosegljivost resnice. Znanstveni institut Filozofske fakultete.

Temeljna in dodatna literatura se sproti posodablja oz. dopolnjuje.
The primary and supplementary literature is kept up to date.

Cilji in kompetence: Objectives and competences:
Cilji Objectives
Student/-ka: Student:
e spoznava didaktiko kot eno od temeljnih e learns about didactics as one of the
pedagoskih disciplin za razumevanje pouka fundamental pedagogical disciplines for
in delovanje v vzgoji in izobrazevanju, Soli in understanding and acting in the education
drugih vzgojno-izobrazZevalnih institucijah, system, schools and other educational
e spoznava pogojenost pojmovanja vzgoje in institutions,
izobraZevanja, ucnega in, SirSe pedagoskega e recognizes the determination of the
procesa s casom oz. pedagoskimi conception of education and learning and, in
paradigmami (epistemologijo), a broader sense, of the pedagogical process
e spoznava temeljne dejavnike pouka (kot so by time or pedagogical paradigms
ucitelj, u€enec, ucna snov, prostor) in (epistemology),
njihovo medsebojno povezanost predvsem e learns about the basic factors of teaching
z vidika aktualnih pedagoskih paradigem, (e.g. teacher, learner, learning material,
e spoznava strategije u¢nega nacrtovanja, space) and their mutual relationship,
artikulacijo in evalvacijo pouka ter uciteljevo particularly with regard to current
ucno pripravo (globalno, etapno idr.) na pedagogical paradigms,
pouk oz. u¢no uro (vkljucujo¢ didakticna e learns strategies for lesson planning,
nacela), articulation and evaluation of lessons, and
e spoznava nekatere osrednje izzive, pred lesson preparation (global, phased, etc.) for
katere je postavljeno poucevanje in ucenje the lesson (including didactical principles),
v prihodnje — vloga rezultatov mednarodnih e recognizes some of the central challenges
pedagoskih raziskav za pojmovanje dela v facing teaching and learning in the future-
Soli in same Sole, ter izzivi razvoja the role of international educational
digitalizacije za institucionalno obliko vzgoje research findings for conceptions of school
in izobrazevanja mladih oz. za ucenje in work and schooling itself, and the challenges
poucevanje, of the development of digitization for the
® se Usposobi za povezovanje in uporabljanje institutional form of education of young
teoreti¢nih znanj iz Didaktike v konkretnih people and for learning and teaching
primerih ter za kriticno vrednotenje teh in respectively,
razli¢nih oblik oz. praks poucevanja. e istrained to integrate and apply the




https://www.dlib.si/stream/URN:NBN:SI:doc-DGWNIH0M/371c16e5-3829-4558-860f-18897c917af2/PDF

https://www.dlib.si/stream/URN:NBN:SI:doc-DGWNIH0M/371c16e5-3829-4558-860f-18897c917af2/PDF

https://eurydice.eacea.ec.europa.eu/national-education-systems

https://www.pei.si/wp-content/uploads/2019/12/PISA2018_NacionalnoPorocilo.pdf

https://www.pei.si/wp-content/uploads/2019/12/PISA2018_NacionalnoPorocilo.pdf



Splodne kompetence
Student/-ka:
e povezuje pridobljena znanja predmeta, jih
uporablja in kriticno preverja na konkretnih
primerihin skozi druga usvojena znanja.

Predmetnospecificne kompetence:
Student/-ka:

e na osnovi usvojenih temeljnih didakti¢nih
pojmov in vsebin razume in pri delu
uposSteva strategije ucnega nacrtovanja
(pouka) in se zna pripraviti na pouk,

theoretical knowledge of didactics in
concrete examples and to critically evaluate
these and other forms and practices of
teaching.

General competences
Student:

e integrates, applies and critically examines
the knowledge acquired in the subject, using
concrete examplesand through other
acquired knowledge.

Subject-specific competences
Student:

e based on the basic didactic concepts and
content, understands and applies the
strategies of lesson planning (teaching) and
knows how to prepare for lessons.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
Student/-ka pozna in razume:

e temeljne vsebine didaktike kot ene od
krovnih pedagoskih disciplin z vidika ¢asa
oz. temeljnih pedagoskih paradigem
(epistemologije),

e kljucne dejavnike pouka in njihovo
medsebojno povezanost predvsem z vidika
aktualnih pedagoskih teoretskih (oz.
paradigmatskih) izhodisc,

e strategije u¢nega nacrtovanja in njihovo
odvisnost od ¢asa ter artikulacijo pouka,

e yciteljevo ucno pripravo in pomen
evalviranja u¢nega procesa oz. pouka za
uciteljevo delo,

e izzive, pred katere je postavljeno
poucevanje in ucenje v Soli — vlogo
rezultatov mednarodnih pedagoskih
raziskav za pojmovanje dela v Soli in same
Sole, ter izzive razvoja digitalizacije za
razumevanje institucionalne oblike vzgoje in
izobrazevanja mladih v prihodnje.

Uporaba:
Student/-ka:

e pridobljeno znanje uporabi pri razlicnih
oblikah dela studijskega procesa,in kasneje
v poklicu oz. Zivljenju.

Knowledge and understanding
The student knows and understands:

e the fundamental content of didactics as one
of the overall pedagogical disciplines from
the perspective of time or the underlying
pedagogical paradigms (epistemology),

e the key factors of teaching and their mutual
relationship, especially in the light of current
pedagogical theoretical (or paradigmatic)
basis,

e strategies of teaching planning and their
dependence on time and the articulation of
lessons,

e the teacher's lesson preparation and the
importance of evaluating the learning
process/ lessons for the teacher's work,

e the challenges of teaching and learning in
school- the role of international educational
research findings for understanding school
work and school itself, and the challenges of
digital developments for understanding the
future institutional form of education for
young people.

Use

Student:
e applies the knowledge acquired in various
forms of study and later in his/her job and
life.






Refleksija: Reflection

Student/-ka: Student:
e vzpostavlja kriti¢en odnos do Studijskega e establishes a critical attitude towards the
gradiva (literature, analiziranih primerov study material (literature, analysed cases,
idr.) in oblikuje sposobnost etc.) and develops the ability to present a
argumentiranega predstavljanja dolocene professional issue in a reasoned way,

strokovne problematike,

Metode poucevanja in ucenja: Learning and teaching methods:

e interaktivno predavanje, e interactive lecture,

e pogovor, diskusija, debata, e conversation, discussion, debate,

e demonstriranje, e demonstration,

e delo z besedili, e working with texts,

e metoda Studija primerov, e case study method,

e obrnjeno ucenje in poucevanje, e flipped learning and teaching,

e igravlog, e role-playing,

e prakti¢cno delo, e practical work,

e izkustveno ucenje. e experiential learning.

e Vkljucena je tudi uporaba digitalne e The use of digital technology (e. g. e-
tehnologije (npr. e-ucilnica, classroom, videoconferencing) is also
videokonference). included.

Delez (v %) /
Nacini ocenjevanja: Weight (in %)  Assessment:
Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):
Pisni izpit e Written exam
Krajsi pisni izdelki s predstavitvijo 70 % e Short written assignments with a
30 % presentation

Vsaka izmed nastetih obveznostih mora biti

opravljena s pozitivno oceno Each of the following obligations must be

completed with a positive mark

Reference nosilca / Lecturer's references:

1.

Horvat, B. (2022). U¢ni prostor Volksschule Graz Mariagriin z vidika pedagogike. Sport, 70(3/4), 255~
267.

Cenci¢, M. in Horvat, B. (2021). Prehod iz vrtca v Solo na primeru izvedbe vzgojno-izobrazevalnih
dejavnosti zunaj prostora ustanove. Revija za elementarno izobrazevanje, 14(1), 47-71.

Horvat, B. in Cenci¢, M. (2021). Zunaniji u¢ni prostor kot dejavnik prehoda med vrtcem in Solo z
vidika razrednih uciteljev ter vzgojiteljev. V S. Rutar, D. Felda, M. Rodela, N. Krmac, M. Marovic, K.
Drlji¢, A. Jezovnik, P. Dolenc in T. Vr8nik PerSe (ur.), Prehodi v razli¢nih socialnih in izobraZevalnih
okoljih = Transitions in different social and educational environments (str. 77—100). Zalozba Univerze
na Primorskem.

Horvat, B. (2019). U¢ni prostor z vidika pedagoskih paradigem = Learning space according to
pedagogical paradigms. V M. Zbasnik-Senegacnik (ur.), Pogledi na prostor javnih vrtcev in osnovnih
sol (str. 70—78). Fakulteta za arhitekturo.






Horvat, B. (2018). Activity, active learning and the role of epistemology. V E. Kopas-Vukasinovic in J.
Lepi¢nik-Vodopivec (ur.), Innovative teaching models in the system of university education :
opportunities, challenges and dilemmas (str. 39-48). University of Kragujevac, Faculty of Education;
University of Primorska, Faculty of Education.







UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Elementarna algebra in analiza v izobraZevanju
Course title: Elementary algebra and analysis in education
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
Izobrazevalna matematika, 2. stopnja / 1. /
Educational mathematics, 2nd cycle / 1st /

Vrsta predmeta / Course type

Univerzitetna koda predmeta / University course code:

Predavanja Seminar Vaje Klini¢ne vaje

Lectures Seminar Tutorial

work

‘Obvezni/ Compulsory

Druge oblike  Samost. delo
Studija Individ. work

10 | / | 30sv |

/

s ] s J[ 4

Nosilec predmeta / Lecturer:

|prof. dr. Darjo Felda

Jeziki / Predavanja / Lectures: | Slovenski / Slovenian
Languages: Vaje / Tutorial: | Slovenski / Slovenian

Pogoji za vkljucitev v delo oz. za opravljanje Studijskih

Prerequisits:

obveznosti:
/ /
Vsebina: Content (Syllabus outline):

Nekatere temeljne pojme iz analize in algebre, ki jih
Studenti obvladajo, kot so:

polje racionalnih, realnih in kompleksnih Stevil,
polinomi,

funkcije / preslikave,

zaporedja, stekalisce, limita, konvergenca,
Stevilske vrste, konvergencni kriteriji,

zveznost funkcije, monotone funkcije, limita
funkcije,

eksponentna in logaritemska funkcija,
trigonometri¢ne in ciklometri¢ne funkcije,
odvod, ekstremi, konveksnost in konkavnost,
analiza funkcije, uporaba odvoda v geometriji,
Riemannov integral, primitivna funkcija ali
nedoloCeni integral, uporaba integrala
(ploscina, dolZina loka, prostornina vrtenine,
...), uvedba nove spremenljivke, integracija per
partes, posploSeni integral,

Studenti primerjajo z analognimi vsebinami, ki so
v predmetniku osnovne in srednje 3ole, ter
poiscejo nacine, kako le-te priblizati ucencem
oziroma dijakom.

Some fundamental concepts from analysis and
algebra that students master, such as:

field of rational, real and complex numbers,
polynomials,

functions / maps,

seqguences, cluster point, limit, convergence,
series of numbers, convergence tests,
continuous functions, monotone functions,
limit of a function,

exponent and logarithmic function, trigono-
metric and inverse trigonometric functions,
derivative, extrema, convexity and concavity,
analysis of a function, applications of
derivative in geometry,

Riemann's integral, primitive function or
indefinite integral, applications of integral
(calculations of areas, lengths of curves,
volumes of solids of revolution,...), change of
variables, integration by parts, improper
integral,






students compare with analogue contents that are in
the curriculum of primary and secondary school, and
find ways to bring them closer to pupils.

Temeljni literatura in viri / Readings:

Temeljna literatura / Basic Readings:

e Matematicni ucbeniki za osnovne in srednje sole.

e Razni e-viri (e-ucbeniki oziroma e-gradiva za osnovne in srednje Sole).

e Gilbert, S. (2016). Calculus. Wellesley-Cambridge Press.
https://ocw.mit.edu/ans7870/resources/Strang/Edited/Calculus/Calculus.pdf

e Bapi¢, A. (2020). Analiza Il — Infinitezimalni racun: zbirka reSenih nalog. FAMNIT, UP.
https://www.famnit.upr.si/sl/resources/files/knjiznica/studijsko-gradivo/bapic2020analizaii-

zbirkaresenihnalog.pdf

Dodatna literatura / Additional readings:

e Razni e-viri.

Vidav, |. (1973). Visja matematika I, Ljubljana: DZS.
Prijatelj, N. (1980). Uvod v matematicno analizo, Ljubljana: DMFA Slovenije.
Krizani¢, F. (1990). Temelji realne matematicne analize, Ljubljana: DZS.

Cilji in kompetence:

Objectives and competences:

Studenti:

e se podrobno seznanijo z matemati¢nimi
vsebinami, potrebnimi za kvaliteten prenos
znanja na ucence in dijake,

e strukturirajo svoje znanje v smislu
dostopnosti za ucence in dijake.

Splosne kompetence:
Studenti:

e vzpostavljajo primerno delovno okolje s
tem, da uporabljajo Sirok repertoar metod in
strategij dela, ki spodbujajo miselno
aktivnost,

e premiSljeno analizirajo dobre in Sibke plati
svojega strokovnega dela in nacrtujejo svoj
profesionalni razvoj,

e se stalno strokovno
inovirajo svoje delo,

e 50 pozorni na natancnost in zaupajo v lastne
sposobnosti.

izpopolnjujejo in

Predmetno specificne kompetence:
Studenti:

e suvereno obvladajo matematicne vsebine
in jih prilagodijo, da postanejo dostopne
uc¢encem in dijakom,

e poznajo in uporabljajo matematicni jezik in
terminologijo,

Objectives:
Students:

e achieve the mathematics knowledge that is
necessary for a quality teaching in primary
and high school.

e present their knowledge in the way that can
be understood by pupils and high school
students.

General competences:
Students:

e establish appropriate working environment
by making use of a wide repertory of methods
and strategies which stimulate mental
activity,

e thoughtfully analyse the good and weak sides
of thier profesional work, and plan their
professional progress,

e are constantly improving their professional
development and innovate their work,

e pay attention to accuracy and are confident
in their abilities.

Subject-specific competences:

Students:

e are fully acquainted with mathematics
knowledge, so can build appropriate
instructional approaches,

e know and use mathematical language and
terms,




https://ocw.mit.edu/ans7870/resources/Strang/Edited/Calculus/Calculus.pdf

https://www.famnit.upr.si/sl/resources/files/knjiznica/studijsko-gradivo/bapic2020analizaii-zbirkaresenihnalog.pdf

https://www.famnit.upr.si/sl/resources/files/knjiznica/studijsko-gradivo/bapic2020analizaii-zbirkaresenihnalog.pdf



e imajo razvite strategije reSevanja
matematié¢nih problemov in vescéine
uporabe matematike.

e have developed strategies in solving
mathematical problems and skills of applying
their mathematical knowledge.

Predvideni studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
Studenti:

e poznajo in razumejo pojme s podrocja
elementarne aritmetike in analize ter jih
ustrezno prilagodijo za poucevanje in
ucenje v osnovni oziroma srednji Soli,

e seznajo natancno izrazati in uporabljati
matematiéni jezik.

Uporaba:
Studenti:

e s pridobljenimi teoreti¢nimi osnovami
razvijajo matematicne pojme, misljenje in
jezik,

e |ogicno-matematic¢no razmisljajo in spretno
resujejo probleme, zapisane v
matematicnem jeziku,

e povezujejo matemati¢ne vsebine z drugimi

podrodji.
Refleksija:
Studenti:
e SO sposobni  opazovanja, ocenjevanja,

abstrakcije in generalizacije,
e imajo pridobljen ¢ut za urejenost, vztrajnost
in sistemati¢nost pri delu.

Knowledge and understanding:
Students:

e are familiar with notions of elementary
arithmetics and analysis and adapt them
accordingly for teaching and learning in
primary or secondary school,

e are able to express and use accurately the
mathematical language.

Use:
Students:

e develop mathematical concepts, thinking and
language with the acquired theoretical
background,

e think logically and mathematically, and solve
problems formulated in mathematical terms,

e connects mathematical contents with other
fields.

Reflection:

Students:
e are capable to observe, assess, abstract and
generalize,
e have acquired a sense of order, perseverance
and systematic approach to work.

Metode poucevanja in ucenja:

Learning and teaching methods:

e predavanja

o vaje

e  sodelovalno ucenje
e  problemsko ucenje

e lectures

e  tutorial

e  collaborative learning

e  problem based learning

Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:
Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

e krajsi pisni izdelki, 20% e short written works.

e ustniizpit, 20% e oral exam.

e pisniizpit ((lahko se nadomesti z 60 % e written exam (may be replaced by two

dvema kolokvijema))

Vsaka izmed nastetih obveznosti mora biti
opravljena s pozitivno oceno.

colloquiums)).

Each of the following obligations must be
completed with a positive mark.






Reference nosilca / Lecturer's references:

1.

MRSNIK, Sandra, COTIC, Mara, FELDA, Darjo, DOZ, Daniel. Teachers’ attitudes towards mathematics
problem-solving. International Journal of Instruction. April 2023, vol. 16, no. 2, str. 823-836, tabele.
ISSN 1308-1470. https://www.e-iji.net/dosyalar/iji 2023 2 43.pdf

COTIC, Mara, FELDA, Darjo, DOZ, Daniel. The didactics of early mathematics learning. V:
MARINKOVIC, SneZana (ur.). Savremeno predikolsko vaspitanje i obrazovanje - tendencije, izazovi i
mogucnosti. Medunarodna naucna konferencija ,,Savremeno predskolsko vaspitanje i obrazovanje —
tendencije, izazovi i mogucnosti. UZice: Univerzitet u Kragujevcu, Pedagoski fakultet, 2023. Str. 329-
342.I1SBN 978-86-6191-076-0. https://doi.ub.kg.ac.rs/doi/zbornici/10-46793-spvo23-329¢/, DOI:
10.46793/SPV023.329C.

COTIC, Mara, FELDA, Darjo, ZAKELJ, Amalija. Taxonomy of learning objectives at elementary level. V:
MARINKOVIC, Snezana (ur.). Nauka i nastava u vaspitno-obrazovnom kontekstu. UZice: Pedagoski
fakultet, 2020. Str. 335-346. ISBN 978-86-6191-062-3.
https://pfunaucniskup.files.wordpress.com/2020/10/zbornik-skup.pdf.

BONE, Jerneja, COTIC, Mara, FELDA, Darjo. Utemeljevanje pri pouku matematike. Pedagogka obzorja
: Casopis za didaktiko in metodiko, ISSN 0353-1392, 2021, letn. 36, st. 1, str. 33-52

FELDA, Darjo, COTIC, Mara, CERNILEC, Boris, ZAKEL, Amalija, VALENCIC ZULIAN, Milena.
Effectiveness of the learning environment : findings of monitoring mathematics lessons, (Studien
zur Schulpadagogik, Bd. 90). Hamburg: Verlag Dr. Kovac, cop. 2020.

ZAKELJ, Amalija, FELDA, Darjo. Theoretical design of process-didactic model of teaching and learning
mathematics. V: MARINKOVIC, SneZana (ur.). Nauka, nastava, uéenje : problemi i perspektive. UZice:
Pedagoski fakultet. 2019, str. 477-488.

ZAKELJ, Amalija, FELDA, Darjo. Theoretical design of process-didactic model of teaching and learning
mathematics. V: MARINKOVIC, SneZana (ur.). Nauka, nastava, ucenje : problemi i perspektive. UZice:
Pedagoski fakultet, 2019. Str. 477-488. ISBN 978-86-6191-059-3.




https://www.e-iji.net/dosyalar/iji_2023_2_43.pdf




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: IzobraZevalna tehnologija pri pouku matematike
Course title: Educational Technology in Teaching Mathematics
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
Izobrazevalna matematika, 2. / 1. /
stopnja '
Educational mathematics, 2™ cycle / 1% /
Vrsta predmeta / Course type | Obvezni/Compulsory
Univerzitetna koda predmeta / University course code: |/
Predavanja Seminar Vaje Kliniéne vaje  Druge oblike  Samost. delo ECTS
Lectures Seminar Tutorial work Studija Individ. work
15 | 10 | 155v | / | / | s || 4
Nosilec predmeta / Lecturer: \doc. dr. Nino Basi¢
Jeziki / Predavanja / Lectures: | slovenski/Slovenian
Languages: Vaje / Tutorial: | slovenski/Slovenian

Pogoiji za vkljucitev v delo oz. za opravljanje Studijskih
obveznosti:

Prerequisits:

/

/

Vsebina:

Content (Syllabus outline):

e Digitalne kompetence uciteljev (izobraZevalcev):

e Pojmi in teorije izobraZevalne tehnologije.

e Taksonomije izobrazevalne tehnologije.

e Didakti¢na nacela, pristopi, oblike in metode pri
delu z izobrazZevalno tehnologijo.

e Uporaba izobrazZevalne tehnologije pri
poucevanju in u¢enju matematike.

e Nacdrtovanje in izvedba vzgojno-izobraZevalnega
procesa ob podpori izobraZevalne tehnologije
(spodbujanje aktivnih oblik uc¢enja z
raziskovanjem in resevanjem problemov).

e Uporaba izobraZevalne tehnologije pri razlicnih
matemati¢nih vsebinah in v posameznih etapah
pouka (preverjanje predznanja, usvajanje novih
matematicnih pojmov, izvajanje matematicnih
postopkov, raziskovanje (preiskovanje) in
reSevanje matematicnih in avtenti¢nih
problemov.

Digital competences of teachers (educators).
Concepts and theories in the field of educational
technology.

Taxonomies of educational technology.

Didactic principles, approaches, forms and
methods in the work with educational
technology.

Use of educational technology in teaching and
learning mathematics.

A.Planning and implementation of teaching and
learning process with the support of educational
technology (to foster active learning through
researching and problem solving)

The use of educational technology in various
mathematical contents and individual phases of
teaching.

Design and production of learning materials for
teaching  mathematics  with  educational
technology (also interdisciplinary).






Nacrtovanje in priprava u¢nega gradiva za
poucevanje matematike z izobrazevalno
tehnologijo (tudi medpredmetno).

Uporaba izobraZevalne tehnologije in digitalnih
okolij za spremljanje napredka in vrednotenje
znanja (sumativno in formativno).

Uporaba kvalitativnih in kvantitativnih pristopov
raziskovanja poucevanja in ucenja z
izobrazevalno tehnologijo.

Znotraj predmeta se bo spoznalo tudi z
nekaterimi konkretnimi tehnologijami, ki bodo
dopolnili tehnologije, ki jih Studenti spoznajo v
okviru Matemati¢no-racunalniskih orodij (in so

The use of educational technology and digital
learning environment to monitor progress and
evaluate knowledge (summative and formative
assessment).

The use of qualitative and quantitative
approaches to research of teaching and learning
with educational technology.

Within the course, they will also consider some
concrete technologies that will supplement the
technologies that students consider within the
course Mathematical computing tools (and are
particularly related to symbolic and numeric
computation). Here, they will mainly consider

technologies that are related to discrete
mathematics and Algebra, such as e.g. GAP,
GeoGebra, SageMath, etc.

namenjeni bolj simboli¢nim in numeric¢nim
izracunom). Tukaj bodo znanja dopolnili iz
vsebin, ki pretezno naslavljajo diskretno
matematiko in Algebro, kot so npr. GAP,
GeoGebra, SageMath ipd.

Temeljni literatura in viri / Readings:

Temeljna literature / Basic Readings:

Klan&ar, A., Coti¢, M. in Zakelj, A. (2018). Uéenje in poucevanje geometrije z uporabo informacijsko-
komunikacijske tehnologije v osnovni soli. Koper: Zalozba Univerze na Primorskem.

Klan&ar, A., Isteni¢, A., Coti¢, M. in Zakelj A. (2021). Problem-based geometry in seventh grade: examining
the effect of path-based vs. conventional instruction on learning outcomes. International journal:
emerging technologies in learning. 16(12), 16-35.

Bregar L., Zagmajster M. in Radovan, M. (2020). E-izobraZevanje za digitalno druzbo. Ljubljana: Andragoski
center Slovenije.

Sirnik, M. in Bone, J. (2021). Smernice za uporabo digitalne tehnologije pri predmetu matematika.
Ljubljana: Zavod Republike Slovenije za Solstvo.

Kevin I. Piterman and Leandro Vendramin, Computer algebra with GAP
https://publications.mfo.de/bitstream/handle/mfo/4023/0WP-2023-03.pdf?sequence=1&isAllowed=y
P. Zimmermann, A. Casamayou, N. Cohen, G. Connan, T. Dumont, L. Fousse, F. Maltey, M. Meulien, M.
Mezzarobba, C. Pernet, N. M. Thiéry, E. Bray, J. Cremona, M. Forets, A. Ghitza, H. Thomas (2023),
Computational Mathematics with SageMath, SIAM- Society for Industrial and Applied Mathematics; First
Edition https://epubs.siam.org/doi/pdf/10.1137/1.9781611975468.fm

GeoGebra Manual The official manual of GeoGebra. https://wiki.geogebra.org/GeoGebra-en-Manual.pdf

Dodatna literature / Additional Readings::

Ferk Savec, V. in Rugelj, J. (2019). lzzivi in priloZnosti uporabe informacijsko komunikacijske
tehnologije v pedagoskem procesu na podrocju naravoslovja, tehnologije in matematike.
Ljubljana: Univerza v Ljubljani.

Alexander Hulpke (2011), Abstract Algebra in GAP, Colorado State University.

Redecker, C. (2018). Evropski okvir digitalnih kompetenc izobraZevalcev: DigCompEdu. Ljubljana: Zavod
Republike Slovenije za Solstvo.

Clark-Wilson, A., Robutti, O. in Sinclair, N. (ur.) (2014). The mathematics teacher in the digital era: An
international perspective on technology-focused professional development. Dordrecht, The Netherlands:
Springer.

Istenic Starci¢, A. (2020). IzobraZevalna tehnologija in izgradnja avtenticnega ucnega okolja: Znanstvena
monografija. Ljubljana: FGG in Koper: UP.




https://epubs.siam.org/doi/pdf/10.1137/1.9781611975468.fm

https://wiki.geogebra.org/GeoGebra-en-Manual.pdf



e Volk, M., Coti¢, M., Zajc, M. in Isteni¢, A. (2017). Tablet-based cross-curricular maths vs. traditional maths
classroom practice for higher-order learning outcomes. Computers & Education: an international journal,
114, 1-23.

e |steni¢, A., Coti¢, M., Solomonides, I. in Volk, M. (2016). Engaging preservice primary and preprimary
school teachers in digital storytelling for the teaching and learning of mathematics. British journal of
educational technology, 47(1), 29-50.

Cilji in kompetence:

Objectives and competences:

Cilji:

Student:

razvije kompetence za avtonomno uporabo
izobraZzevalne tehnologije pri ucenju in
poucevanju (matematike) ter pri lastnem
strokovnem razvoju,

razvije kompetence za nacrtovanje in
izvedbo vzgojno-izobraZevalnega procesa
ob podporiizobraZevalne tehnologije,
razvije kompetence za opolnomocenje
ucencev za ustrezno rabo digitalnih
tehnologij s poudarkom na uporabi
digitalnih tehnologij pri u¢enju matematike,
razvije kompetence za spodbujanje in
podporo pri razvoju digitalnih kompetenc
ucencev,

razvije kompetence za uporabo digitalnih
tehnologij in izobrazevalne tehnologije za
spodbujanje sodelovalnega ucenija,
negovanja radovednosti otrok,
ustvarjalnega reSevanja problemov in
spodbujanja raziskovanja pri u¢enju
matematike,

razvije kompetence za spodbujanje digitalne
pismenosti, sodelovanja in komunikacije
ucencev pri u€enju matematike v digitalnem
okolju,

spozna, kako izbirati in prilagajati ucne
metode, digitalne vire in izobraZevalno
tehnologijo za poucevanje matematike,
spozna in uporablja orodja za interaktivne
dejavnosti v razredu in v razsirjenem ucnem
okolju (povezovanje sSolskega in domacega
dela),

spozna in uporablja orodja, ki omogocajo
ucno analitiko ter nacrtovanje in spremljanje
napredka ucenja.

spozna osnovne principe za delo s CAS
programi, kot so GAP, SageMath, Magma in
podobni.

Objectives:
Students:

develop competencies for the autonomous
use of educational technology in learning and
teaching (mathematics) and in their own
professional development,

develop competencies for planning and
implementation of the educational process
with the support of educational technology,
develop competencies for empowering
students for the appropriate use of digital
technologies with an emphasis on the use of
digital technologies in learning mathematics,
develop competencies to encourage and
support the development of students' digital
competencies,

develop competencies for the use of digital
and educational technologies to promote
collaborative learning, foster children's
curiosity, creative problem solving and
encourage research in mathematics learning,
develop competencies to promote digital
literacy, participation and communication of
students in learning mathematics in the
digital environment,

know how to choose and adapt teaching
methods, digital resources and educational
technology for teaching mathematics,

know and use tools for interactive activities in
the classroom and in the extended learning
environment (linking school and homework),
know and use tools that enable learning
analytics, planning and monitoring learning
progress.

Students learn the basic tools to work with
some Computer Algebra System programs,
such as GAP, SageMath, Magma and others.
High-school geometry with a computer
software (Geogebra) conics, tangent of a
curve, linear functions, intersections,
dynamical visualizations with sliders,






SrednjeSolska geometrija z racunalnikom
(npr. Geogebra) stozZnice, tangentnost,
linearne funkcije, presecisca, dinamicni
prikazi z drsniki, meritve dolzin, obsegov in
ploscin

Splosne kompetence:

Student:

je zmozen rabe digitalnih tehnologij za
komuniciranje, sodelovanje in profesionalni
razvoj,

pozna, razume, vrednoti, razvija in smiselno
uporablja digitalne vire za poucevanje in
opolnomocenje u¢encev za ustrezno rabo
digitalnih tehnologij,

je zmoZen spodbujati in usmerjati u¢ence
pri kriti€nem presojanju rabe digitalnih
tehnologij ter pri reSevanju odprtih
problemov z uporabo digitalnih tehnologij,
je zmoZen nalrtovati in izvajati vzgojno-
izobrazevalni procesi ob podpori
izobrazevalne tehnologije,

zna z uporabo razlicnih u¢nih metod in
strategij vzpostaviti varno in spodbudno
ucno okolje,

je zmoZen razvijati sposobnosti ucencev za
vsezivljenjsko ucenje z razvijanjem strategij
samostojnega ucenja.

Predmetno specificne kompetence:

Student:

je zmoZen nadrtovati in izvajati vzgojno-

izobraZzevalni proces poucevanja
matematike ob podpori izobraZevalne
tehnologije (vkljuéujoc potrebe
posameznikov v raznolikih  skupinah
ucencev),

je zmozen uporabe izobraZevalne

tehnologije za spodbujanje ustvarjalnega
reSevanja problemov, negovanje
radovednosti  otrok in  spodbujanje
raziskovanja pri u¢enju matematike,

je zmozZen oceniti potrebe ucenca oz.
skupine ob upoStevanju fiziénih, socialnih,
kulturnih in  tehnoloskih dejavnikov za
uporabo izobraZevalne tehnologije pri
pouku matematike,

je zmozen nacrtovati, pripraviti in uporabiti
(digitalno) didakti¢no gradivo za poucevanje
matematike,

je zmozen uporabe izobraZevalne
tehnologije in digitalnih okolij za spremljanje

measurement of length, circumference and
area.

General competences:

Students:

are able to use digital technologies for
communication, collaboration and
professional development,

know, understand, value, develop and
meaningfully use digital resources for
teaching and empowering students for the
appropriate use of digital technologies,

are able to encourage and guide students in
critical assessment of the use of digital
technologies and in solving open problems
using digital technologies,

are able to plan and implement educational
processes with the support of educational
technology,

are able to establish a safe and stimulating
learning environment using various learning
methods and strategies,

are able to develop students' abilities for
lifelong learning by developing independent
learning strategies.

Subject-specific competences:

Students:

are able to plan and implement the
educational process of teaching
mathematics with the support of
educational technology (including the needs
of individuals in diverse groups of students),
are able to use educational technology to
encourage creative problem solving, nurture
children's curiosity and encourage research
in learning mathematics,

are able to assess the needs of the student
or. groups taking into account the physical,
social, cultural and technological factors for
the use of educational technology in
mathematics lessons,

are able to plan, prepare and use (digital)
didactic material for teaching mathematics,
are able to use educational technology and
digital environments to monitor progress
and evaluate students' knowledge
(summative and formative assessment),

are able to plan and direct their own
professional development with the support






napredka in vrednotenje znanja (sumativno
in formativno) ucencey,

je zmoZen nacrtovati in usmerjati lasten
strokovni razvoj ob podpori izobraZevalne
tehnologije in se vsezivljenjsko izobraZevati.
razume delovanje programov kot so npr.
GAP, SageMath, Magma ...

zna uporabljati racunalniske programe za
geometrijo, s katerimi dinami¢no predstavi
srednjeSolske geometrijske objekte. Prav
tako zna te programe izrabiti za izdelavo
ucnega gradiva.

of educational technology and to receive
lifelong education.

understand different software technologies
such as GAP, SageMath, Magma ...

are able to apply computer software for
geometry to visualize high-school
geometrical objects in a dynamical way. They
are able to use such a software to produce
study material related to geometry.

Predvideni studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

Student:

pozna osnovne pojme, teorije in
taksonomije na podrocju izobrazevalne
tehnologije,

pozna izobrazevalno tehnologijo za

poucevanje in ucenje matematike

pri delu z izobraZzevalno tehnologijo
uposSteva socialne, eti¢ne, zdravstvene in
zakonske vidike uporabe izobraZevalne
tehnologije za vse ucence (raznolike skupine
ucencev)

pozna primerne pristope in strategije
uporabe didakti¢nih nacel, oblik in metod pri
delu z izobraZevalno tehnologijo,

pozna standarde in strategije za vrednotenje
znanja matematike z uporabo izobraZevalne
tehnologije,

pozna metode raziskovanja pedagoskega
dela z izobrazZevalno tehnologijo.

pozna delovanje nekaterih racunalniskih
programov.

Uporaba:
Student/-ka:

uporabi izobraZzevalno tehnologijo za
poucevanje in ucenje matematike

nacrtno vkljucuje izobraZzevalno tehnologijo
v vsakodnevno delo z ucenci pri pouku
matematike,

nacrtuje, pripravlja in uporablja didakti¢na
gradiva za poucevanje in ucenje
matematike,

nacrtuje, oblikuje in uporablja spletna u¢na
okolja pri poucevanju in ucenju
matematike,

uporablja izobraZevalno tehnologijo za

Knowledge and understanding:

Students:

Use:

know the basic concepts, theories and
taxonomies in the field of educational
technology,

know educational technology for teaching
and learning mathematics,

when working with educational technology,
take into account the social, ethical, health
and legal aspects of the use of educational
technology for all students (diverse groups of
students),

know suitable approaches and strategies, the
use of didactic principles, forms and methods
of working with educational technology,
knows the standards and strategies for the
evaluation of mathematical knowledge using
educational technology,

know the methods of researching
pedagogical work  with educational
technology.

know the operation of selected computer
programs.

Students:

use educational technology for teaching and
learning mathematics

systematically  incorporate  educational
technology into daily work with students in
math lessons,

plan, prepare and use didactic materials for
teaching and learning mathematics,
plan, design and wuse virtual
environments for teaching and
mathematics,

learning
learning






Refleksija:
Student/-ka:

spremljanje napredka in vrednotenje znanja
uporablja izobraZevalno tehnologijo pri
lastnem strokovnem razvoju in
vsezivljenjskem izobrazevanju.

na osnovi razumevanja teoretskih pogledov
kriticno ovrednoti skladnost med
teoreti¢nimi naceli in izhodisci ter izpeljavo
teh konceptov v praksi — Studij primerov
sodobne izobraZevalne tehnologije in
oblikovanje modela uporabe izobrazevalne
tehnologije za izbran primer poucevanja in
ucenja matematike.

use educational technology to monitor
progress of students and evaluate their
mathematical knowledge,

e use educational technology in its own
professional development and lifelong
learning.

Reflection:
Students:

based on the understanding of theoretical
views critically evaluate the coherence
between theoretical principles and starting
points as well as the implementation of these
concepts in practice - case studies of modern
educational technology and modeling the use
of educational technology in selected
example of teaching and learning
mathematics.

Metode poucevanja in ucenja:

Learning and teaching methods:

predavanja

laboratorijske vaje

projektno delo

Studij literature in virov

razgovor in diskusija

demonstracija

reSevanje problemskih nalog z uporabo
izobraZevalne tehnologije

preiskovanje v matematiki z uporabo
izobraZzevalne tehnologije

ustvarjanje avtenti¢nih ucnih situacij (mikro
pouk)

projektno delo in domace naloge

lectures

tutorials

project work

study of literature and sources

conversation and discussion,

demonstration,

problem solving with educational technology
inquiry-based mathematics learning with use
of educational technology

creating authentic learning situations (micro
lessons)

project work and homeworks

Nacini ocenjevanja:

Delez (v %) /

Weight (in %)

Assessment:

Vsaka izmed nastetih obveznosti mora biti
opravljena s pozitivno oceno (vsaj 50 %)

40 %
60 %

projektna naloga
pisni izpit

e project work
e written exam

Each of the mentioned commitments must
be assessed with a passing grade (at least 50
%).

Reference nosilca / Lecturer's references:

1. BASIC, Nino, FOWLER, Patrick W., PISANSKI, Toma?, SCIRIHA, Irene. On singular signed graphs with
nullspace spanned by a full vector : signed nut graphs. Discussiones mathematicae. Graph theory. 2022,
vol. 42, no. 4, str. 1351-1382.

2. BASIC, Nino, FOWLER, Patrick W. On the nullity of altans and iterated altans. Match : communications in
mathematical and in computer chemistry. 2022, vol. 88, iss. 3, str. 705-745.

3. FOWLER, Patrick W., PISANSKI, Toma?, BASIC, Nino. Charting the space of chemical nut graphs. Match :
communications in mathematical and in computer chemistry. 2021, vol. 86, no. 3, str. 519-538.






GEVAY, Gabor, BASIC, Nino, KOVIC, Jurij, PISANSKI, TomaZ. Point-ellipse configurations and related
topics. Beitrage zur Algebra und Geometrie. 2022, vol. 637, iss. 1, str. 459-475, ilustr. ISSN 0138-4821
BASIC, Nino, FOWLER, Patrick W. A curious family of convex benzenoids and their altans. Discrete
mathematics letters. 2022, vol. 9, 111-117, ilustr. ISSN 2664-2557.







UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Pedagoska praksa 1
Course title: Teaching Practice 1
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academicyear Semester
|zobraZzevalna matematika, 2. / 1. /
stopnja
Educational mathematics, 2" cycle / 1t /
Vrsta predmeta / Course type ‘ Obvezni/compulsory
Univerzitetna koda predmeta / University course code: ‘
Predavanja Seminar Vaje Klinicne vaje  Druge oblike  Samost. delo ECTS
Lectures Seminar Tutorial work Studija Individ. work
I/ |/ 30Lv |/ |/ 150 | |6
Nosilec predmeta / Lecturer: ‘ doc. dr. Daniel Doz
Jeziki / Predavanja / Lectures:
Languages: Vaje / Tutorial: Slovenski / Slovenian

Pogoiji za vkljucitev v delo oz. za opravljanje
Studijskih obveznosti:

Prerequisits:

/

Vsebina:

Content (Syllabus outline):

Priprava na pouk

e Uc¢ni nacrt za matematiko za osnovno Solo.

e Cilji pedagoske prakse v osnovni soli.

o Solska zakonodaja, pedago$ko delo v razredu.
e Nacrtovanje u¢no-vzgojnega procesa, pomen

ucne priprave.

Opazovanje prakse

e Tehnike opazovanja in belezenja na praksi pri

pouku matematike na predmetni stopnji
osnovne Sole.

e Pomen dnevniskih zapisov in belezk.

e Kolegialno opazovanje in sodelovanje.

e Dnevnik prakse.

Preparing for lessons

e The maths curriculum for primary school.

e Objectives of teaching practice in primary
school.

e School legislation, pedagogical work in the
classroom.

e Planning the teaching and learning process, the
importance of teaching preparation.

Observation of practice
e Techniques of observation and note-taking in
practice in mathematics teaching at the subject
level of primary school.
e The importance of diaries and notebooks.
Collegial observation and collaboration.






Sodelovanje

Kolegialno sodelovanje.

Sodelovalno delo z mentorjem, ucitelji, kolegi
ipd.

Pomen portfolia.

Nastopi

Nacrtovanje strategij za ucinkovito
poucevanje matematike na predmetni stopnji
osnovne $ole (u¢ne priprave).

Nastopi pred ucenci, mentorjem, kolegi.
Analiza nastopov in pedagoske prakse.
Samorefleksija.

Pomen analize in refleksije.

Strategije ucinkovitega poucevanja.

Practice diary.

Cooperation

Collegial cooperation.

Working collaboratively with a mentor,
teachers, colleagues, etc.

The importance of portfolios.

Appearances

Planning strategies for effective mathematics
teaching at the primary school level (teaching
preparation).

Performances in front of pupils, tutor,
colleagues.

Analysis of performances and teaching
practice. Self-reflection.

The importance of analysis and reflection.
Strategies for effective teaching.

Temeljni literatura in viri / Readings:

Temeljna literature / Basic Readings::

Matematic¢ni u¢beniki in zbirke nalog za osnovno $olo.

Priro¢niki za pouk matematike (v osnovni in srednji $oli).

Posodobitve pouka v osnovnosolski praksi, Matematika. 2. izd. Ljubljana: Zavod RS za Solstvo. 2013.

https://www.zrss.si/digitalna-bralnica/posodobitve-pouka-v-os-praksi/

Uéni naért za matematiko za OS.

Van de Walle, J. A,, Karp, K. S.,Bay-Williams, J. M. (2013). Elementary and middle school

mathematics.

Ivanus$ Grmek, M. in Javornik Kreci¢, M. (2011). Osnove didaktike. Maribor: Univerza v Mariboru,

Pedagoska fakulteta.

Zakelj, A. (2003). Kako poucevati matematiko: teoreticna zasnova modela in njegova didakticna

izpeljava, (K novi kulturi pouka). 1. natis. Ljubljana: Zavod Republike Slovenije za Solstvo, 2003. 129

str., graf. prikazi, tabele. ISBN 961-234-465-5.

Dodatna literature / Additional Readings:

Valenci¢ Zuljan, M. in Kalin, J. (2020). U¢ne metode in razvoj uciteljeve metodicne kompetence.

Ljubljana: Univerza v Ljubljani, Pedagoska fakulteta.

Revija Matematika v soli, Zavod RS za Solstvo, Ljubljana.
Revija Mathematics Teaching in the Middle School, National Council of Teachers of Mathematics,

ZDA.

Revija Mathematics Teacer, National Council of Teachers of Mathematics, ZDA.




https://www.zrss.si/digitalna-bralnica/posodobitve-pouka-v-os-praksi/



Cilji in kompetence:

Objectives and competences:

Cilji:

Student/-ka:

Tekom prakse spoznava zakonitosti vzgojno-
izobraZzevalnega dela v osnovni $oli.
Praktic¢no se usposablja za samostojno delo
v razredu (za poucevanje matematike).
Spremlja potek u¢nega procesa.

Nacrtuje, izvaja in analizira poucevanje
matematike.

Uporablja in preverja teoreti¢na spoznanja v
neposredni pedagoski praksi.

Pridobiva pedagoske izkusnje.

Se preizkusi v vodenju pouka in sodeluje,
asistira ucitelju mentorju ter sodeluje pri
razli¢nih oblikah dela z uéenci.

Obvladuje izobraZevalne tehnologije.
Reflektira opazovano vzgojno-izobrazevalno
delo in lastno delo ter kriti¢no zapisuje
opaZanja.

Splosne kompetence:

Student/-ka:

Pri naértovanju in izvajanju pouka uposteva
razvojne znacilnosti u¢encev ter zakonitosti
in dejavnike uspes$nega ucenja.

Razvija zmoznosti uporabe razli¢nih strategij
v neposrednem delu pri predmetu
matematika v vseh razredih predmetne
stopnje osnovne sole.

Predmetno specificne kompetence:

Student/-ka:

Obvlada temeljna nacela in postopke za
nacrtovanje, izvajanje in vrednotenje u¢nega
procesa ob sodelovanja ucitelja mentorija.
Ucinkovito in kriticno uporablja didakti¢na
gradiva, IT sredstva za uéence in strokovno
literaturo ter IT sredstva za ucitelja.
Uporablja raznovrstne uéne metode in
strategije, ki spodbujajo miselno delovanje
ucencev.

Objectives:
Student:

In the course of the internship, the student
learns about the regularities of educational
work in primary school.

The student learns how to work
independently in the classroom (for teaching
mathematics).

The student is able to practice teaching
mathematics in a practical way.

Plans, implements and analyses mathematics
teaching.

Apply and verify theoretical knowledge in
direct teaching practice.

Gain teaching experience.

Experiences and participates in classroom
management, assists the mentor teacher and
participates in various forms of work with
pupils.

Masters educational technologies.

Reflects on observed educational work and
own work and critically records observations.

General competences:

Student:

Takes into account the developmental
characteristics of learners and the laws and
factors of successful learning when planning
and delivering lessons.

The student/learner develops the ability to
use a variety of strategies in direct work in
the subject of mathematics in all grades of
the primary school subject level.

Subject-specific competences:

Student:

Masters the basic principles and procedures
for planning, implementing and evaluating
the learning process with the collaboration of
the mentor teacher.

Effectively and critically uses didactic
materials, IT resources for students and
professional literature and IT resources for
the teacher.

Uses a variety of teaching methods and
strategies to stimulate pupils' thinking.






Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
Student/-ka:

e  Pozna zakonitosti delovanja vzgojno-
izobrazZevalnih institucij (nacrtovanje,
izvajanje in vrednotenje pouka).

e  Pozna osnovne tehnike opazovanja ucnega
procesa pri matematiki na predmetni stopnji
oshoven Sole.

e Razvija spretnosti neposrednega dela.

e  Poznain upoSteva klju¢ne dejavnike, ki so
potrebni za uspesno poucevanje
matematike na predmetni stopnji OS.

Uporaba:
Student/-ka:

e |Izbira in vrednoti pristope glede na teme in
sklope v u¢nem nacrtu.

. Oblikuje metodi¢ne sekvence za
matemati¢ne pojme, ki se razvijejo v osnovni
Soli.

e Uporablja razlicne pristope, strategije,
koncepte, modele, metode in oblike vzgojno
— izobrazevalnega procesa pri izvajanju
pouka.

e Poznain je sposoben/-na vpeljati inovativne
uéne metode in strategije za popestritev
pouka in spodbujanje miselne aktivnosti
ucencev.

e  7na nacrtovati, izpeljati in ovrednotiti svoje
delo.

e Zna oblikovati pripravo in jo smiselno
prilagajati sposobnostim in zmoZnostim
ucencev.

Refleksija:
Student/-ka:

e Analizira in vrednoti izvajanja u¢ne ure.

e 7mozen/-na je ovrednotiti svoje delo glede
na zastavljene in dosezene cilje.

e Strokovno delo reflektira na osnovi zbranih
informacij.

Knowledge and understanding:
Student:

e |s familiar with the principles of educational
institutions (planning, implementation and
evaluation of teaching).

e |s familiar with the basic techniques of
observing the learning process in
mathematics at the subject level of primary
school.

e Develops direct work skills.

e Knows and takes into account the key factors
necessary for the successful teaching of
mathematics at the subject level of primary
school.

Application:
Student:

e Selects and evaluates approaches according
to the topics and strands in the curriculum.

e Designs methodological sequences for
mathematical concepts developed in primary
school.

e Uses different approaches, strategies,
concepts, models, methods and forms of the
educational process in the delivery of
lessons.

e Knows and is able to introduce innovative
teaching methods and strategies to enrich
lessons and stimulate pupils' thinking
activity.

e s ableto plan, implement and evaluate
his/her work.

e Knows how to design preparation and adapt
it in a meaningful way to the abilities and
aptitudes of the pupils.

Reflection:
Student:
e Analyses and evaluates the implementation
of the lesson.
e The student is able to evaluate his/her work
in relation to the objectives set and
achieved.






Reflects on the professional work on the
basis of the information gathered.

Metode poucevanja in uéenja:

Learning and teaching methods:

e hospitacije, nastopi, prakti¢no delo v 3ol °

e individualno in sodelovalno ucenje,
e izkustveno ucenje,

e obrnjeno ucenje in poucevanije,

e vodenje portfolia.

observations, performances, practical work
in school

lesson observations,

individual and collaborative learning,
experiential learning,

reverse learning and teaching,

managing a pedagogical practice portfolio.

Nacini ocenjevanja:

Delez (v %) /
Weight (in %)

Assessment:

Nacin (pisni izpit, ustno izprasevanje,
naloge, projekt)

Ocena je opisna: opravil/a, ni opravi/a
prakse.

Pri oceni se upostevajo:

e opravljene in predstavljene
obveznosti, skladno z dogovori;

e oddana dokumentacij (porocilo o
opravljenih praksi);

e  krajsi pisnih izdelkih (sprotni
nacrti, priprave, refleksije ipd.), ki
so zbrani in urejeni v portfoliu
prakse

100 %

Type (examination, oral, coursework,
project)

The grade is descriptive: pedagogical
practice passed/ failed.

The assessment is based on:

e commitments performed and
presented, in accordance with the
agreements;

e submitted documentation (report on
completed internships);

e shorter written products (real-time
plans, preparations, reflections, etc.)
that are collected and arranged in the
portfolio of the practice.

Reference nosilca / Lecturer's references:

1. DOZ, Daniel, COTIC, Mara, FELDA, Darjo. Vloga nacionalnih preverjanj znanja matematike. Sodobna
pedagogika. jun. 2021, letn. 72 = 138, st. 2, str. 110-122. ISSN 0038-0474. https://www.sodobna-
pedagogika.net/clanki/02-2021 vloga-nacionalnih-preverjanj-znanja-matematike/

2. DOZ, Daniel, COTIC, Mara, COTIC, Nastja. Development of mathematical concepts through a problem-
based approach in grade 3 primary school pupils. International journal of instruction. July 2024, vol. 17,
no. 3, str. 1-18, graf. prikazi, tabele. ISSN 1308-1470. https://www.e-iji.net/dosyalar/iji_2024 3 1.pdf

3. DOZ, Daniel, FELDA, Darjo, COTIC, Mara. U&enje in poucevanje evklidske geometrije : neko¢, danes in

jutri. V: ISTENIC, Andreja (ur.), et al. Vzgoja in izobraZevanje med preteklostjo in prihodnostjo =

Upbringing and education between the past and the future. Koper: Zalozba Univerze na Primorskem,
2023. Str. 391-409, ilustr. Knjiznica Ludus, https://www.hippocampus.si/ISBN/978-961-293-255-8.pdf




https://www.sodobna-pedagogika.net/clanki/02-2021_vloga-nacionalnih-preverjanj-znanja-matematike/

https://www.sodobna-pedagogika.net/clanki/02-2021_vloga-nacionalnih-preverjanj-znanja-matematike/

https://www.hippocampus.si/ISBN/978-961-293-255-8.pdf



BONE, Jerneja, DOZ, Daniel. Uporaba geometrijskega orodja v u¢benikih neko¢ in danes. V: ISTENIC,
Andreja (ur.), et al. Vzgoja in izobraZevanje med preteklostjo in prihodnostjo = Upbringing and education
between the past and the future. Koper: Zalozba Univerze na Primorskem, 2023. Str. 427-445, ilustr.
Knjiznica Ludus, 45. ISBN 978-961-293-255-8, ISBN 978-961-293-256-5. ISSN 2630-

3809. https://www.hippocampus.si/ISBN/978-961-293-255-8.pdf, DOI: 10.26493/978-961-293-255-
8.427-445.




https://www.hippocampus.si/ISBN/978-961-293-255-8.pdf

https://dx.doi.org/10.26493/978-961-293-255-8.427-445

https://dx.doi.org/10.26493/978-961-293-255-8.427-445




UCENI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Preverjanje in ocenjevanje znanja matematike
Course title: Knowledge assessment in mathematics
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
Izobrazevalna matematika, 2. / 1. /
stopnja
Educational mathematics, 2nd cycle / 1% /
Vrsta predmeta / Course type |Obvezni/Compu|sory
Univerzitetna koda predmeta / University course code: |
Druge oblike
Predavanja Seminar Vaje Klinicne vaje Studija Samost. delo ECTS
Lectures Seminar Tutorial Work Otherstud.  Individ. work
commitments
30 | 15 155V | / | / | 120 || s

Nosilec predmeta / Lecturer:

Jeziki /
Languages:

prof. dr. Amalija Zakelj

Predavanja / Lectures:

slovenski/ Slovenian

Vaje / Tutorial:

slovenski/ Slovenian

Pogoji za vkljucitev v delo oz. za opravljanje Studijskih

Prerequisites:

obveznosti:
/ /
Vsebina: Content (Syllabus outline):

Nacela preverjanja in ocenjevanja znanja.
Vrste preverjanja znanja (diagnosti¢no,
formativno, sumativno ...).

Oblike in nacini preverjanja in ocenjevanja
znanja pri matematiki (ustno, pisno,
prakti¢ni in drugi izdelki, projektno delo in
druge dejavnosti ...).

Taksonomije (Bloom, Gagne).
Konceptualno, proceduralno in problemsko
znanje pri matematiki.

Opisni kriteriji preverjanja in ocenjevanja
znanja pri matematiki.

Znacilnosti matemati¢nega jezika.
Besedilne naloge.

Sestava pisnega preizkusa za matematiko in
mrezni diagram.

Eksterna preverjanja znanja (NPZ, matura,
PISA TMSS): nacionalni in mednarodi

Principles of assessment and evaluation.
Types of assessment (diagnostic, formative,
summative...).

Forms and methods of assessment and
evaluation in mathematics (oral, written,
practical and other products, project work
and other activities, etc.).

Taxonomies (Bloom, Gagne).

Conceptual, procedural and problem-based
knowledge in mathematics.

Descriptive criteria for the assessment and
evaluation of knowledge in mathematics.
Characteristics of mathematical language.
Word problems.

Construction of a written test in
mathematics and the network diagram.
External examinations (NPZ, Baccalaureate,
PISA TMSS): national and international






instrumentariji merjenja znanja, instruments for measuring knowledge,
interpretacija rezultatov. interpretation of results.

Matemati¢na pismenost in raziskava PISA. e Mathematical literacy and the PISA survey.
Teoreticne podlage za merjenje e Theoretical foundations for the
matemati¢nega znanja v raziskavi PISA in measurement of mathematical knowledge in
TIMSS. PISA and TIMSS.

Matemati¢na pismenost in u¢ni nacrt za e Mathematical literacy and the mathematics
matematiko. curriculum.

Uporaba izobrazvalne tehnologije pri e Using Educational Technology in

preverjnju znanja pri matematiki. mathematics assessment.

Temeljna literatura in viri / Readings:

Temeljna literatura / Basic Readings:

Zakelj A., Klanéar A. (2021). Development of conceptual, procedural and problem solving knowledge
in mathematics with examples of ICT supported learning/activities. V: Mcdermott, Cynthia J. (ur.),
KoZzuh A. (ed.) Educational challenges. Los Angeles: Department of education, Antioch University:
Faculty of education, University of Primorska: A. F. M. Krakow University , 2021, str. 27-52.

Coti¢, M., Felda, D., Zakelj, A. (2020). Taxonomy of learning objectives at elementary level. V:
Marinkovi¢, S. (ur.). Nauka i nastava u vaspitno-obrazovnom kontekstu. Uzice: Pedagoski fakultet.
2020, str. 335-346. https://pfunaucniskup.files.wordpress.com/2020/10/zbornik-skup.pdf

Coti¢, M. (2010). Vrednotenje matemati¢nega znanja in objektivnost uciteljeve ocene. Pedagoska
obzorja, 2010, letn. 25, §t. 1, str. 39-54.

OECD PISA 2018 (2019), 2022(2023). Program mednarodne primerjave dosezkov ucencev in ucenk:
nacionalno porocilo s primeri nalog iz branja / [uredila Klaudija Sterman Ivan&i¢]. - 1. izd., 1. natis. -
Ljubljana : Pedagoski institut, 2019

https://www.pei.si/wp-content/uploads/2019/12/PISA2018 NacionalnoPorocilo.pdf

OECD PISA 2022 (2023). Nacionalno porocilo s primeri nalog iz matematike. / [uredila Klaudija
Sterman Ivanci¢ in Ana Mleku?, Ljubljana: Pedagoski institut.
https://www.pei.si/raziskovalna-dejavnost/mednarodne-raziskave/pisa/pisa-2021-pisa-2022/

Zakelj, A.(2013). Problemske naloge. V: SUBAN, Mojca, KMETIC, Silva. Posodobitve pouka v
osnovnosolski praksi, Matematika. 1. izd. Ljubljana: Zavod RS za Solstvo. 2013, str. 87-113.
Matematic¢ni ucbeniki in zbirke nalog za srednjo in osnovno solo.

i-ucbeniki za matematiko za osnovno $olo.

Dodatna literature / Additional Readings:

Zakelj, A. (2012). Od preverjanja do ocenjevanja znanja. V: Zakelj, Amalija (ur.), Borstner, Marjeta
(ur.). Razvijanje in vrednotenje znanja. 1. izd. Ljubljana: Zavod Republike Slovenije za $olstvo. 2012,
str. 31-40.

Coti¢, M., Zakelj, A. (2004).Gagnejeva taksonomija pri preverjanju in ocenjevanju matemati¢nega
znanja. Sodob. pedagog., 2004, letn. 55, §t. 1, str. 182-192.

Zakelj, A. (2016):Jezikovna dimenzija matematike in pouk matematike. V: Devjak, Tatjana (ur.),
SAKSIDA, Igor (ur.). Bralna pismenost kot izziv in odgovornost. 1. izd. Ljubljana: Pedagoska fakulteta.
2016, str. 163-176

Zakelj, A. (2003). Kako poucevati matematiko: teoreticna zasnova modela in njegova didakti¢na
izpeljava, (K novi kulturi pouka). 1. natis. Ljubljana: Zavod Republike Slovenije za Solstvo, 2003. 129
str., graf. prikazi, tabele. ISBN 961-234-465-5.

Zakelj, A.(2011). Raznovrstnost pristopov k u¢enju in pou¢evanju matematike. V: KMETIC, Silva (ur.),
SIRNIK, Mateja (ur.), ZAKEL, Amalija. Posodobitve pouka v gimnazijski praksi, Matematika. 1. izd.
Ljubljana: Zavod RS za Solstvo, 2010, str. 15-77. Atherton, J.S. (2011), Teaching and Learning




https://pfunaucniskup.files.wordpress.com/2020/10/zbornik-skup.pdf

https://www.pei.si/wp-content/uploads/2019/12/PISA2018_NacionalnoPorocilo.pdf

https://www.pei.si/raziskovalna-dejavnost/mednarodne-raziskave/pisa/pisa-2021-pisa-2022/



Assessment (On line: UK), http://www.learningandteaching.info/teaching/assessment.html,
vpogled 10. junij 2011.

ZAKELJ, A., IVANUS-GRMEK, M. (2010). Povezanost rezultatov pri nacionalnem preverjanju znanja s
socialno-kulturnim okoljem ucencev, poukom in domacimi nalogami. 1. izd. Ljubljana: Zavod
Republike Slovenije za Solstvo, 2010. 111 str., graf. prikazi. ISBN 978-961-234-918-9

COTIC, M., FELDA, Da.(2005). Rezultati raziskave TIMSS 2003 za ni%je razrede osnovne $ole. Mat.
sol., 2005, letn. 12, St. 1-2, str. 44-49, ilustr.

DrZavni izpitni center. Letna porocila o izvedbi NPZ (za posamezna leta, od 2010 dalje ) Ljubljana:
DrZavni izpitni center

Nitko, A.J. (1996). Educational Assessment of Students. Englewood Cliffs: Prentice-Hall.
Razdevsek-Pucko, C. (2002). Nacionalni preizkusi znanja in sodobna pojmovanja preverjanja in
ocenjevanja znanja. Vzgoja in izobraZevanje. 33(2), str. 2-10.

Revija Matematika v soli.

Revija razredni pouk

Aktualna literatura

Cilji in kompetence: Objectives and competences:
Cilji: Aims
Studenti: Students:

e poznajo in razumejo pomen vrednotenja e know and understand the importance of
matemati¢nega znanja ucencev oz. dijakov; assessing students' mathematical

e poznajo in razlikujejo med diagnosti¢nim, knowledge;
formativnim in sumativnim preverjanjem e know and distinguish between diagnostic,
Znanja; formative and summative assessment;

e poznajo in razumejo pomen opisnih e know and understand the importance of
kriterijev pri preverjanju in ocenjevanju descriptive criteria in the assessment and
znanja; evaluation of knowledge;

e logi¢no-matematic¢no razmisljajo ter e think logically and mathematically and apply
ustrezno uporabijo procese za vrednotenje processes appropriately to evaluate pupils'
dosezkov ucencev oz. dijakov; achievements;

® Uusvojijo proces sestave pisnega preizkusa e learn the process of constructing a written
znanja pri matematiki. examination in mathematics;

e spoznajo nacionalne in mednarodne teste e learn about national and international tests
za merjenja matemati¢nega znanja ter measuring mathematical knowledge and
kriticno interpretirajo podatke in rezultate; critically interpret data and results;

e spoznajo teoreticne podlage za merjenje e learn about the theoretical basis for
matemati¢ne pismenosti. measuring numeracy.

General competences:
Splosne kompetence: Students:
Studenti: e Students learn different forms and methods

e usvojijo razliéne oblike in nacine preverjanja of assessment and evaluation;
ter ocenjevanja znanja; e acquire the competences to use different

e pridobijo kompetence za uporabo razli¢nih methods and strategies of work that
metod in strategij dela, ki spodbujajo stimulate thinking activity;
miselno aktivnost; e acquire competences in the use of digital

e pridobijo kompetence za uporabo digitalne technology in mathematical assessment,
tehnologije pri vrednotenju matematicnega research and problem solving;
znanja, raziskovanju in reSevanju
problemov;




http://www.learningandteaching.info/teaching/assessment.html



e izkoristijo priloZnosti za stalno strokovno
izpopolnjevanje in za inoviranje svojega
dela;

e pridobijo kompetence za urejenost,
vztrajnost in sistemati¢nost pri delu;

e pridobijo kompetence za ucinkovito
komuniciranje z u¢enci in drugimi
udeleZenci izobraZevanja;

e pridobijo kompetence za vzpostavitev
pozitivnega skupinskega ozracja in dobrih
odnosov z otroki in med njimi samimi;

e samostojno uporabljajo Studijsko literaturo
in druge vire.

Predmetno specificne kompetence:
Studenti:

e pridobijo kompetence za spodbujanje
ucencev oz. dijakov k aktivnemu
sodelovanju (didakticna igra, logicno
miselne dejavnosti, vprasanja, pisni
preizkusi, raziskovanje odprtih problemov,
prakti¢ne dejavnosti, seminarske naloge,
izdelovanje matemati¢nih modelov,
portfolio ...);

e poznajo, ustrezno izberejo ter uporabljajo
taksonomije pri sestavi preizkusov znanj iz
matematike;

e poznajo znacilnosti in viogo
matemati¢nega jezika pri ucenju in
poucevanju matematike (matemati¢na
terminologija, simbolni jezik matematike,
kompleksnost matemati¢nega jezika idr.)
ter ustrezno oblikujejo (besedilne) naloge
za preverjanje in ocenjevanje znanja;

e uporabljajo digitalno tehnologijo pri
preverjanju znanja matematike;

e 50 zmozZni kriti¢ne rabe teoreti¢nih
spoznanj pri sestavi razlicnih oblik
preverjanja in ocenjevanja znanja;

e pridobijo kompetence za spodbujanje
ucencev k samorefleksiji dosezenega
znanja.

e take advantage of opportunities for
continuous professional development and to
innovate in their work;

e acquire competences for orderliness,
perseverance and systematicity in their
work;

e acquire the competence to communicate
effectively with students and other learners;

e acquire the competence to establish a
positive team atmosphere and good
relations with and among children;

e use study literature and other resources
independently.

Subject-specific competences:

Students:

e acquire the competences to stimulate
students' active participation (didactic
games, logical thinking activities, questions,
written tests, exploration of open problems,
practical activities, seminar assignments,
mathematical modelling, portfolios...); know,
select and use taxonomies appropriately in
the construction of mathematics tests;

e know the characteristics and role of
mathematical language in the learning and
teaching of mathematics (mathematical
terminology, symbolic language of
mathematics, complexity of mathematical
language, etc.) and appropriately design
(text-based) tasks for the assessment and
evaluation of knowledge;

e use digital technology in the assessment of
mathematics;

e are able to use theoretical knowledge
critically in the design of different forms of
assessment and evaluation;

e acquire the competences to encourage
students to self-reflect on their learning.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
Studenti:
e poznajo nacela, osnovne metode, oblike in
postopke preverjanja in ocenjevanja znanja;
e poznajo in razumejo namen in viogo
taksonomij pri vrednotenju in interpretaciji
ucnih dosezkov ucencev oz. dijakov;

Knowledge and comprehension:

Students:
e know the principles, basic methods, formats
and procedures of assessment and
evaluation;






e  pojasnijo proces sestave pisnega preizkusa
znanja pri matematiki;

e omogocajo ucencu/uéenki kriti¢ni premislek
in vpogled v osvojeno znanje.

Uporaba:
Studenti:

e pridobljeno didakti¢no znanje uporabijo pri
studiju in kasneje v poklicu.

Refleksija:
Studenti:

e znajo kriticno ovrednotiti svoje delo in
razvijati kompetence reflektivnega praktika;

e kritiéno presojajo lastno strokovno
usposobljenost za preverjanje in
ocenjevanje znanja pri matematiki;

e 5o zmozni kriticne presoje strokovne
vsebine osnovnosolskih in gimnazijskih
ucbenikov za matematiko z vidika
ustreznosti nalog.

e know and understand the purpose and role
of taxonomies in the assessment and
interpretation of student achievement;

e explain the process of constructing a written
examination in mathematics;

e enable the pupil to reflect critically and gain
insight into the knowledge acquired.

Application:
Students:

e Apply the didactic knowledge acquired in
their studies and later in their profession.

Reflection:
Students:

e are able to critically evaluate their work and
develop the competences of a reflective
practitioner;

e critically assess their own professional
competence in the assessment and
evaluation of mathematics;

e are able to critically assess the professional
content of primary and secondary school
mathematics textbooks in terms of the
appropriateness of the tasks.

Metode poucevanja in ucenja:

Learning and teaching methods:

e interaktivna predavanja,

e pogovor,

e reSevanje problemskih nalog z uporabo
izobraZzevalne tehnologije

e ustvarjanje avtenti¢nih ucnih situacij
(mikro pouk)

e racunalnisko podprto ucenje (delavnice,
preizkusi znanja itn.),

e individualno delo (naloge),

e interactive lectures,

e debate,
e problem solving with educational
technology

e creating authentic learning situations
(micro lessons),

e computer supported learning (workshops,
knowledge tests, etc.),

e individual work (tasks),

® vaje. e exercises.
Delez (v %) /
Nadini ocenjevanja: Share (in %) Assessment:
Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):
e domace naloge, 10 % e homeworks,
e seminarska naloga (predstavljena v 20% e seminar paper (presentation at

okviru seminarskih vaj),
e pisniizpit. (lahko se nadomesti z
dvema kolokvijema))

Vsaka izmed nastetih obveznosti mora biti
opravljena s pozitivno oceno.

70 % .

seminar tutorials),
written exam (may be replaced by
two colloquiums).

Each of the following obligations must be
completed with a positive mark.






Reference nosilca / Lecturer's references:

1.

Zakelj A., Klan&ar A. (2021). Development of conceptual, procedural and problem solving knowledge in
mathematics with examples of ICT supported learning/activities. V: Mcdermott, Cynthia J. (ur.), KoZuh A.
(ed.) Educational challenges. Los Angeles: Department of education, Antioch University: Faculty of
education, University of Primorska: A. F. M. Krakow University , 2021, str. 27-52.

Klanéar, A., Isteni¢, A., Coti¢, M., Zakelj, A.(2021): Problem-based geometry in seventh grade :
examining the effect of path-based vs. conventional instruction on learning outcomes. International
journal: emerging technologies in learning, ISSN 1863-0383, 2021, vol. 16, no. 12, str. 16-35, graf.
prikazi. https://online-journals.org/index.php/i-jet/article/view/21349/9377,

doi: 10.3991/ijet.v16i12.21349.

Zakelj, A., Klan&ar, A. (2021). Povezovanje matematike z okoljem skozi ustvarjalno re$evanje avtenti¢nih
problemov. V: RUTAR, Sonja (ur.), et al. Prehodi v razli¢nih socialnih in izobraZevalnih okoljih =
Transitions in different social and educational environments, (Knjiznica Ludus, ISSN 2536-1937, 30).
Koper: Zalozba Univerze na Primorskem. 2021, str. 223-240,

Coti¢, M., Felda, D., Zakelj, A. (2020). Taxonomy of learning objectives at elementary level. V:
Marinkovi¢, S. (ur.). Nauka i nastava u vaspitno-obrazovnom kontekstu. Uzice: Pedagoski fakultet. 2020,
str. 335-346. https://pfunaucniskup.files.wordpress.com/2020/10/zbornik-skup.pdf.

Zakelj, Amalija, COTIC, Mara, FELDA, Darjo, MESINOVIC, Sanela. (2018). The importance of reading
literacy in learning mathematics. V: LEPICNIK-VODOPIVEC, Jurka (ur.), JANCEC, Lucija (ur.),
STEMBERGER, Tina (ur.). Implicit pedagogy for optimized learning in contemporary education, (Advances
in Educational Technologies and Instructional Design (AETID) Book Series). Hershey, PA: Information
Science Reference, (an imprint of IGl Global), 2018, str. 205-223, ilustr. https://www.igi-
global.com/book/implicit-pedagogy-optimized-learning-contemporary/192052,




https://online-journals.org/index.php/i-jet/article/view/21349/9377

https://doi.org/10.3991/ijet.v16i12.21349

https://pfunaucniskup.files.wordpress.com/2020/10/zbornik-skup.pdf

https://www.igi-global.com/book/implicit-pedagogy-optimized-learning-contemporary/192052

https://www.igi-global.com/book/implicit-pedagogy-optimized-learning-contemporary/192052




UCENI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Prilagojeno izvajanje vzgojno-izobraZevalnega procesa v inkluzivni Soli
Course title: Tailor-made implementation of the educational process in an inclusive school
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
|zobraZzevalna matematika, 2. / 1 /
stopnja '
Educational Mathematics, 2" Cycle / 1nd /
Vrsta predmeta / Course type |Obvezni/ Compulsory
Univerzitetna koda predmeta / University course code: |
Druge oblike
Predavanja Seminar Vaje Klinicne vaje Studija Samost. delo ECTS
Lectures Seminar Tutorial Work Otherstud.  Individ. work
commitments
| 15 | / | 1ssv | / | / | 60 | 3

Nosilec predmeta / Lecturer:

Jeziki /

Languages:

Pogoiji za vkljucitev v delo oz. za opravljanje Studijskih

‘Izr. prof. dr. Vanja Kiswarday

Predavanja / Lectures:

slovenski/ Slovenian

Vaje / Tutorial:

slovenski/ Slovenian

Prerequisites:

obveznosti:
/ /
Vsebina: Content (Syllabus outline):

Opredelitev inkluzivnega koncepta in zakonskih
podlag za vzgojo in izobraZevanje otrok s posebnimi
potrebami v Sloveniji.

Individualizacija in diferenciacija vzgoje in
izobraZevanja ter dobra poucevalna praksa
kot temelj ucinkovite u¢ne pomoci otrokom
z raznolikimi potrebami.

Skrb za oblikovanje pozitivne samopodobe
in spodbujanje Custvene in socialne
vkljucenosti, ter rezilientnosti in
samozagovornistva v procesu inkluzije.
Temeljne znacilnosti skupin otrok s
posebnimi potrebami ter njihovi znacilni
primanjkljaji, ovire in mo¢na podrocja.
Diskalkulija in disleksija ter nekateri primeri
prilagoditev pri pouku matematike. Dvojno
izjemni.

Individualizirani program in dodatna
strokovna pomoc.

Definition of the inclusive concept and legal
foundations for the upbringing and education of
children with special needs in Slovenia.

Individualization and differentiation of
upbringing and education and a good
teaching practices as the basis for effective
educational support for children with diverse
needs.

Fostering positive self-esteem and
promoting social inclusion, resilience, and
self-advocacy in inclusive education.

Basic characteristics of groups of children
with special needs.

Dyscalculia and dyslexia and some examples
of accommodations and adaptations in
mathematics teaching. Twice exceptional
children.

Individualized educational plan and
Additional professional assistance and
collaboration.






Temeljna literatura in viri / Readings:

Temeljna literatura / Basic Readings:

Aktualna zakonodaja in pravilniki o usmerjanju otrok s posebnimi potrebami.

Grah, J. (2017). Vklju¢ujoca Sola — prirocnik za ucitelje in druge strokovne delavce. Zavod RS za Solstvo.
Kiswarday, V. (2020). Individualizacija vzgoje in izobrazevanja v inkluziji. Interno e-Studijsko gradivo, UP PEF.
Kosak Babuder, M. in Velikonja, M. (2011). Ucenci z u¢nimi teZzavami. Pomoc in podpora. Ljubljana: PEF.
Kosnik, P., Plavcak, D., Vovk-Ornik, N., Pulec Lah, S., in Mohar, M. (2023). Smernice za pripravo in
spremljanje individualiziranega programa za otroke s posebnimi potrebami v programu devetletne
osnovne Sole s prilagojenim izvajanjem in dodatno strokovno pomocjo. Zavod RS za Solstvo.

Zakelj, A in Valenci¢ Zuljan, M. (2015). Ugenci z u¢nimi tezavami pri matematiki — Prepoznavanje u¢nih
tezav in model pomogi. ZRSS.

Dodatna literature / Additional Readings:

Cerne, T., Hodej, L., Jahi¢, B., Sustar, A. (2023). Vodenje skupin za ucenje ucenja : strokovni napotki za
ucitelje individualne, skupinske in dodatne strokovne pomoci ter svetovalne delavce. Ljubljana: Svetovalni
center za otroke, mladostnike in starse.

Holcar Brunauer, A., Cvetka Bizjak, Coti¢ Pajntar, J., Novak L., Borstner, M., Kerin, M., Komljanc, N., Zore,
N., Kregar, S., Zajc, S., Margan, U., ErZen, V., Rutar llc, Z. (2017). Formativno spremljanje za podporo ucenju
— priro¢nik za ucitelje in strokovne delavce. ZRSS.

Kiswarday, V. (2017). Dvojna izjemnost : ustvarjanje spodbudnega u¢nega okolja za ucence, ki so dvojno
iziemni. Revija Vzgoja, letnik 19. Stevilka 76 (2017) str. 5-8.

Kmetic, S. (2008). Vloga racunalniske tehnologije pri pouku matematike. Vzgoja in izobraZevanje, 39 (5), 52-
58

Kosnik, P., Plav¢ak, D., Vovk — Ornik, N., Pulec Lah, S. in Mohar, M. (2023). Individualizirani program —
Priroc¢nik za kakovostno pripravo in evalvacijo individualiziranega programa za otroke s posebnimi
potrebami. ZRSS.

Opara, BoZidar (2009): Otroci s posebnimi potrebami v vrtcih in Solah. Vioga in naloga vrtcev in sol pri vzgoji
in izobraZevanju otrok s posebnimi potrebami. Uresni¢evanje vzgojno-izobraZevalnih programov s
prilagojenim izvajanjem in z dodatno strokovno pomocjo. Prirocnik. Ljubljana: Centerkontura.

Vipavec, J, Kavkler, M. (2015). TeZave pri u¢enju matematike—strategije za izboljSanje razumevanja in
ucnih dosezkov ucencev, drustvo Bravo

Zakelj, A. (2013). U¢ne teZave pri matematiki in slovenscini— izziv za ucitelje in ucence: Zbornik prispevkov
znanstvene konference. ZRSS.

Beline, C.,, Blank, J. (2012). The Paradox of Twice-Exceptionality: Packet of Information for Professionals —
2nd Edition (PIP-2). Colledge of Education, the University of lowa.

Chinn, S. (2015). The Routledge international handbook of dyscalculia and mathematical learning
difficulties. Routledge, Taylor & Francis Group.

Rojko, C. (2008). Razvoj uporabe IKT pri pouku matematike, Vzgoja in izobraZevanje, letnik 39, st. 5, str. 59—
66

Vipavec, J, Kavkler, M. (2015). TeZave pri uenju matematike—strategije za izboljSanje razumevanja in
ucnih dosezkov ucencev, drustvo Bravo.

Cilji in kompetence: Objectives and competences:
Cilji: Objectives:
e Spoznati in razumeti bistvo inkluzivne e Tounderstand the essence of the inclusive
paradigme in inkluzivnega koncepta vzgoje paradigm and the inclusive concept of
in izobrazevanja otrok s posebnimi upbringing and education of children with
potrebami. special needs.
e Spoznati razvojne znacilnosti glede na
skupine otrok s posebnimi potrebami po






ZUOPP;
spoznati vpliv posebnih potreb na uéenje
matematike;

Splosne kompetence:

Vzpostavljanje optimalnega ucnega okolja z
uporabo ponazoril in podpornih didakti¢nih
materialov ter razli¢nih u¢nih metod in
strategij, ki ustrezno vzpodbujajo miselno
aktivnost ucencev.

Aktivno sodelovanje v multidisciplinarnem
inkluzivnem timu.

Spodbujanje socialne inkluzije ter krepitev
rezilientnosti in samozagovornistva pri
otrocih.

Skrb za lasten profesionalni razvoj in
proaktivna naravnanost v procesu inkluzije.

Predmetno-specificne kompetence:

Poznavanje osnovnih vrst prilagoditev in
pomoci, ki jo potrebujejo otroci s
posebnimi potrebami v procesu vzgoje in
izobraZzevanja.

Poznavanje temeljnih strategij in metod
dela z u€enci, ki imajo teZave pri ucenju
matematike.

Aktivno vkljucevanje otroka in starSe v
uresnicevanje individualiziranega
programa.

To understand developmental
characteristics different groups of children
with special needs.

To understand the impact of special needs
on learning mathematics.

General competencies:

Creating an optimal learning environment
using supportive didactic materials, as well
as various teaching methods and strategies
that stimulate students' cognitive activity.
Active participation in a multidisciplinary
inclusive team.

Promoting social inclusion and enhancing
resilience and self-advocacy in children.
Taking care of personal professional
development and having a proactive
approach in the inclusion process.

Subject-specific competencies:

Knowledge of basic types of adaptations and
assistance needed by children with special
needs in the process of upbringing and
education.

Understanding basic strategies and methods
for working with students with learning
disabilities in mathematics.

Actively involving the child and parents in
implementing the individualized program.

Predvideni studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

Spoznati posebnosti v razvoju posameznega
otroka s posebnimi potrebami (ovire,
primanjkljaje in mocna podrodja;

poznati razli¢ne oblike sodelovalnega
poucevanja in uéenja;

znati sodelovati v vseh fazah
individualiziranega programa;

Uporaba:

prepoznati tezave in potrebe otroka, ki
potrebuje prilagoditve in strokovno pomoc
pri pouku matematike;

prilagajati metode, oblike in nacine vzgojno
izobraZevalnega dela otrokom s posebnimi
potrebami ter pripraviti individualiziran
didakti¢ni material zanj;

prepoznati in uporabiti otrokova mocna
podrocja in jih spodbujati in nadgrajevati;

Knowledge and comprehension:

Recognizing the developmental peculiarities
of children with special needs (problem:s,
disabilities and strong areas).

Understanding various forms of collaborative
teaching and learning.

Participating in all phases of an

individualized educational plan.

Identifying difficulties and needs of a child
requiring adaptations and professional
assistance in learning mathematics.
Adapting learning methods, and approaches
for children with special needs and preparing
individualized didactic materials for them.
Recognizing and utilizing a child's strong
areas, encouraging and enhancing them.






e Ustvarjati inkluzivno klimo v razredu in
spostljivo spodbujati in komunicirati z vsemi
otroki v procesu ucenja.

Refleksija:
o Reflektirati lastno poucevalno prakso in jo

prilagajati glede na raznolike u¢ne
znacilnosti in potrebe ucencev.

e Promovirati inkluzivne vrednote v oddelku
in na Soli.

e (Creating an inclusive atmosphere in the
classroom and respectfully encouraging and
communicating with all children in the
learning process.

Reflection:

e Reflect on one's own teaching practices and
adapt them according to the diverse learning
characteristics and needs of the students.

e Promoting inclusive values within the
classroom and school environment.

Metode poucevanja in ucenja:

Learning and teaching methods:

e Predavanja
e diskusije
e Studije primerov

e |ectures
e Discussions
e (ase studies

Nacini ocenjevanja:

Delez (v %) /

Assessment:

Share (in %)

Nacin (pisni izpit, ustno izprasevanje,
naloge, projekt):

e Seminarska naloga in prakticni
izdelek
e Pisniizpit

Vsaka izmed nastetih obveznosti mora biti
opravljena s pozitivho oceno.

40 % .

60 %

Type (examination, oral, coursework,
project):

seminar and practical work
e written exam

Each of the following obligations must be
completed with a positive mark

Reference nosilca / Lecturer's references:

1. Kiswarday, V. R. (2023). Analiza tem zaklju¢nih del Studijskega programa Inkluzivna pedagogika do danes:
za nacrtovanje prihodnosti. V A. Isteni¢, M. Gacnik, B. Horvat, M. Kukanja Gabrijelci¢, V. R. Kiswarday, M.
Lebenicnik, M. Mezgec in M. Volk, (ur.), Vzgoja in izobraZevanje med preteklostjo in prihodnostjo. (str.
123-146) Koper: Zalozba Univerze na Primorskem.

2. Kiswarday, V. in Cesnik, K. (2020). Povezovanje $tudentov za sodelovalno naértovanje inkluzivnega pouka.
V: M. Volk. (ur.), et. al. Medpredmetno povezovanje: pot do uresnicevanja vzgojno-izobraZevalnih ciljev.

ZaloZba UP. (str. 231-247).

3. Drlji¢, K., Stemberger, T. in Kiswarday, V. (2019). Pomen rezilientnosti bodocih pedagoskih delavcev.
Journal of Contemporary Educational Studies/Sodobna Pedagogika, 70(4).

Kiswarday, V. R., in M. Rejc. 2019. »Pripomocki za vzgojitelje za detekcijo otrok z avtizmom v prvem
starostnem obdobju (1-3).« V Vzgoja in izobraZzevanje predsolskih otrok prvega starostnega obdobija,
uredile S. Cotar Konrad, B. Borota, S. Rutar, K. Drlji¢ in G. Jelovéan, 189-210. Koper: Zalozba Univerze na
Primorskem.

Stemberger, T. in Kiswarday, V. R. (2018). Attitude towards inclusive education: the perspective of
Slovenian preschool and primary school teachers. European journal of special needs education, 33(1),
47-58.







UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet:

Course title:

Psihologija razvoja in ucenja

Psychology of development and learning

Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
Izobrazevalna matematika, 2. / 1. /
stopnja
Educational mathematics, 2" cycle / 1% /
Vrsta predmeta / Course type |Obvezni / Compulsory
Univerzitetna koda predmeta / University course code: |
Predavanja Seminar Vaje Klinicne vaje  Druge oblike Samost. delo ECTS
Lectures Seminar Tutorial work Studija Individ. work
15 | | 1ssv | / | / | 60 IE

Nosilec predmeta / Lecturer:

Jeziki /

Languages:

Pogoiji za vkljucitev v delo oz. za opravljanje Studijskih

‘ prof. dr. Petra Dolenc

Predavanja / Lectures:

Slovenski / Slovenian

Vaje / Tutorial:

Slovenski / Slovenian

obveznosti:

Prerequisits:

Vsebina:

Content (Syllabus outline):

Podrocja razvoja in razvojna obdobja;
zakonitosti razvoja in interakcijski vplivi
razli¢nih dejavnikov razvoja; znacilnosti
psihicnega razvoja v mladotnistvu
(spoznavni, Custveno-osebnostni, socialni
razvoj).

Ucenje, pojmovanja ucenja, vrste in
dejavniki ucenja. Socialno kognitivni
(konstruktivisticni) pogled na ucenje,
informacijsko procesni modeli spomina,
metakognicija, reSevanje problemov, u¢ne
strategije in spretnosti, transfer, razvijanje
ustvarjalnega misljenja.

Motivacija: razli¢ni teoreti¢ni pristopi k
razumevanju motivacije; vrste motivacije s
poudarkom na znacilnostih notranje
motivacije; spodbujanje interesoy,
radovednosti pri ucenju, aspiracije in njihov
vpliv na motivacijo in uéenje.

Areas of development and developmental
stages; developmental principles and
interactive effects of different
developmental factors; characteristics of
psychological development in adolescence
(cognitive, emotional, personal, social
development).

Learning, conceptions of learning, forms and
determinants of learning. Social cognitive
(constructivist) view of learning, information-
process models of memory, metacognition,
problem solving, learning strategies and
skills, transfer, creative thinking
development.

Motivation: different theoretical
approaches; types of motivation, focusing on
the characteristics of intrinsic motivation,
stimulating interests, curiosity in learning,
aspirations and their impact on motivation
and learning.






Custva in u€enje: stah in anksioznost v uéni
situaciji (matematicna anksioznost),
spoprijemanje s strahom in anksioznostjo.
Problemi mladostnistva, oblikovanje
identitete in samopodoba; stres in
obvladovanje stresa pri mladostnikih.
Socialnopsiholoski vidiki ucenja: pomen
odnosa med uciteljem in ucenci, razredno
vzdusje in vloga ucitelja pri ustvarjanju
pozitivnega ucnega okolja; vodenje razreda;
pomen ucinkovite komunikacije v razredu:
uciteljeve komunikacijske spretnosti in
nacini reSevanja konfliktov; posredovanje
ustreznih povratnih informacij.

Individualne razlike med ucenci in njihov
vpliv na razvoj in uspesnost v Soli. Uenci s
posebnimi potrebami.

Emotions and learning: fear and anxiety in a
learning situation (math anxiety), coping
with fear and anxiety.

Adolescence issues: identity formation and
self-esteem; stress and stress management
in adolescents.

Psychosocial aspects of learning: the
importance of the teacher-student
relationship, classroom climate and the
teacher's role in creating a positive learning
environment; classroom management; the
importance of effective communication in
the classroom: the teacher's communication
and conflict resolution skills, provision of
appropriate feedback.

Individual differences between learners and
their impact on development and academic
achievement. Pupils with special needs.

Temeljni literatura in viri / Readings:

Temeljna literatura / Basic Readings:

Marjanovi¢ Umek, L. in Zupanci¢, M. (ur.) (2020). Razvojna psihologija. Ljubljana: ZIFF. 1., 2., 3.
Zvezek (posamezna poglavja, psihi¢ni razvoj v mladostnistvu).Kosir, K. (2017). Pedagoska psihologija
za ucitele: izbrane teme. Maribor: Univerzitetna zalozba Univerze v Mariboru.

https://press.um.si/index.php/ump/catalog/book/209

Dodatna literature / Additional Readings::

Woolfolk Hoy, A. (2021). Educational psychology. Harlow: Pearson. (posamezna poglavja).
Marenti¢ Pozarnik, B. (2019). Psihologija u¢enja in pouka. Ljubljana: DZS. (posamezna poglavja)

Cilji in kompetence:

Objectives and competences:

Cilji:

Studenti:

poznajo in upostevajo razvojne znacilnosti
in posebnosti pri delu z uéenci in dijaki;
poznajo proces ucenja in razlicne dejavnike,
ki vplivajo na ucenje ter jih upostevajo pri
poucevanju in oblikovanju spodbudnega
ucnega okolja.

Splosne kompetence:

Studenti:

oblikujejo spretnosti za ustvarjanje varnega
ucnega okolja, v katerem se ucenci pocutijo
sprejete, spostujejo razlicnost in spodbujajo
medkulturni dialog;

razvijajo zmoznosti ucinkovite komunikacije
z ucenci/dijaki, s starsi in drugimi
strokovnimi delavci v Soli;

razvijajo zmoznost za sodelovalno in timsko
delo;

Objectives:
Students:

are sensitive and aware of the
developmental characteristics and
specificities when working with students;
understand the learning process and the

different factors that affect learning, and

consider them when teaching and creating a

supportive learning environment.

General competences:

Students:

develop skills to provide a secure learning
environment in which students feel
accepted, respect diversity and promote
intercultural dialogue;

develop effective communication skills with
pupils/students, parents and other
professionals in the school,




https://press.um.si/index.php/ump/catalog/book/209



e razvijajo sposobnost refleksije o lastnem
delu in pripravljenost na stalno
profesionalno izpopolnjevanje.

Predmetno specificne kompetence:
Studenti:

e poznajo in razumejo psiholoske zakonitosti
razvoja, potrebe posameznika ter
medosebne razlike ter jih upostevajo v
pedagoski praksi;

e znajo organizirati ustrezno uc¢no okolje in
spodbujati u¢inkovito ucenje ter ustvarjalno
in kriticno misljenje pri u¢encih/dijakih;

e znajo uporabiti ucinkovite nacine za
spodbujanje motivacije in razvijanje
strategij samostojnega ucenja pri
ucencih/dijakih;

e razumejo socialne odnose v razredu in
dejavnike socialne kompetentnosti.

e develop the ability for cooperative learning
and teamwork;

e develop the ability of self- reflection and
readiness for professional development.

Subject-specific competences:

Students:

e know and understand the psychological
principles of development, individual needs
and interpersonal differences, and consider
them in their teaching practice;

e are able to provide an appropriate learning
environment and promote effective learning
as well as critical and creative thinking in
students;

e use effective strategies to increase
motivation and develop autonomous
learning in pupils;

e understand social interactions in the
classroom and the determinants of social
competence.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
Student/-ka:

e pozna razvojno psiholoske znacdilnosti in
posebnosti u¢encev/dijakov ter jih uposteva
pri pedagoskem delu;

e pozna razlitna pojmovanja in vrste ucenja
ter zna dejavnike uspesnega ucenja
smiselno upostevati pri nacrtovanju
poucevanja;

e razumel individualne razlike med
uéenci/dijaki, jih uposteva pri spodbujanju
ucne uspesnosti;

e pozna razlicne metode in strategije za
spodbujanje miselne aktivnosti
ucencev/dijakov.

Uporaba:
Student/-ka:

e uporabi ustrezne oblike poucevanja, jih
prilagoditi u¢nim vsebinam ter
individualnim potrebam in znacilnostim
ucencev/dijakov;

e smiselno uporabi razlicne nacine
motiviranja za spodbujanje interesa pri
ucenju;

e spodbuja uporabo ucinkovitih strategij
ucenja;

Knowledge and understanding:

Students:

e know the developmental characteristics and
specificities of pupils and consider them in
their teaching practice;

e are aware of different conceptions and types
of learning and take the factors of effective
learning;

e understand individual differences between
pupils and promote their learning success;

e know different methods and strategies to
foster creative thinking of pupils.

Use:
Students:

e use appropriate forms of teaching, adapting
them to the |learning content and to
individual pupils' needs and characteristics;

e use avariety of motivational strategies to
increase learning interest among pupils;

e encourage the use of effective learning
strategies;

e use effective communication with all
stakeholders in the education process;

e apply the knowledge acquired in an
intercultural context.

Reflection:






vsemi delezniki v pedagoskem procesu;

ustrezno uporabiti v medkulturnem
prostoru.

Refleksija:
Student/-ka:

[ ]
psiholoskih pristopov pri poucevanju in
reSevanju problemov v razredu;

izkusenj;
[ ]

poklicnem in osebnostnem razvoju.

uporabi ucinkovite nacine komuniciranja z

pridobljena znanja v okviru predmeta zna

kriticno ovrednoti izbiro razliénih pedagosko

razume pomen refleksije lastnih delovnih

se zaveda pomena vsezZivljenjskega ucenja v

Students:

critically evaluate the choice of different
psychological approaches in teaching and
problem-solving in the classroom;

understand the importance of work
experience reflection;
understand the importance of lifelong

learning for professional and personal

development.

Metode poucevanja in ucenja:

Learning and teaching methods:

e predavanja

diskusija

igra vlog

problemsko ucenje
metoda dela s tekstom

lectures

discussion

role playing
problem-based learning
working with text

Nacini ocenjevanja:

Delez (v %) /
Weight (in %)

Assessment:

Nacin (pisni izpit, ustno izprasevanje, naloge,

projekt):

e Predstavitev/oddaja seminarske naloge
(predstavljena v okviru seminarskih vaj)
e Pisniizpit

Vsaka izmed nastetih obveznosti mora biti

opravljena s pozitivno oceno.

40 %

60 %

Type (examination, oral,

project):

coursework,

e Seminar work with presentation
at seminar tutorials
e Written exam

Vsaka izmed nastetih obveznosti mora biti
opravljena s pozitivno oceno.

Reference nosilca / Lecturer's references:

1.

Dolenc, P. (2023). The role of mindfulness and resilience in predicting job burnout among Slovenian

primary school teachers. V A. Isteni¢idr. (ur.), Vzgoja in izobraZevanje med preteklostjo in prihodnostjo
(str. 13—30). Koper: Zalozba Univerze na Primorskem.

Bardorfer, A. in Dolenc, P. (2022). Teacher-student rapport as predictor of learning motivation within

higher education: the self-determination theory perspective. Journal of Psychological and Educational

Dolenc, P. (2022). Evaluating achievement motivation in physical education context: the use of the

goal orientations in exercise measure. Journal of Psychological and Educational Research, 30(1), 85—

2.

Research, 30(2), 115— 33.
3.

98.
4.

Cerneli¢ Bizjak, M. in Dolenc, P. (2022). Relationship between nursing student's attitude toward

nursing profession and online learning satisfaction during Covid-19 lockdown. PloS one, 17(11), 1— 14.







UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Didaktika matematike 2
Course title: Didactics of mahtematics 2
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
IzobraZzevalna matematika, 2. / 5 /
stopnja ’
Educational Mathematics, 2" Cycle / 2nd /

Vrsta predmeta / Course type

Univerzitetna koda predmeta / University course code:

Predavanja Seminar Vaje Klinicne vaje

| Obvezni/compulsory

Druge oblike  Samost. delo

Lectures Seminar Tutorial work Studija Individ. work ECTS
30 | / | 15sv | / | 150p 120 || 6
Nosilec predmeta / Lecturer: ‘ Prof. dr. Amalija Zakel]
Jeziki / Predavanja / Lectures: | Slovenski / Slovenian
Languages: Vaje / Tutorial: | Slovenski / Slovenian

Pogoiji za vkljucitev v delo oz. za opravljanje Studijskih
obveznosti:

Prerequisits:

Opravljenizpit iz Didaktike matematike 1, opravljena
Pedagoska praksa 1

Passed exam of Didactics of mathematics 1,
Completed Teaching Practice 1

Vsebina:

Content (Syllabus outline):

e Vedenjski, kognitivni, interakcijski pristopi
pri poucevanju matematike.

e Raznovrstnost pristopov k ucenju in
poucevanju matematike (procesno-
didakti¢ni pristop, transmisijski pristop).

e Didakti¢ne strategije (pri pouku
matematike): ravnanjsko in delovno
usmerjen pouk, raziskovalni pouk,
poucevanje z razlago, izkustveni pouk, pouk
s pomocjo racunalnika idr.).

e Ucne metode (pri pouku matematike).

e Ucne oblike pri pouku matematike.

e |zbrane osnovnoSolske in srednjedolske
vsebine.

e Problemska znanja in reSevanje problemov.

e |nterdisciplinarno povezovanje - integracija
matematike z drugimi podrodiji.

e Uc¢ni nacrti za matematiko za gimnazijo.

e Katalogi znanj za matematiko v poklicno-
tehniskem izobraZevanju.

Behavioural, cognitive, interaction
approaches to teaching mathematics.
Diversity of approaches to learning and
teaching  mathematics  (process-didactic
approach, transmission approach).

Didactic strategies (in mathematics teaching):
action-oriented and work-oriented teaching,
exploratory teaching, teaching by
explanation, experiential teaching, computer-
assisted teaching, etc.).

Teaching  methods  (in mathematics
education).

Learning formats in mathematics education.
Selected primary and secondary school
subjects.

Problem skills and problem solving.
Interdisciplinary integration - integration of
mathematics with other fields.

Curricula for mathematics for upper
secondary school.






Nacrtovanje ucnega procesa (kratkorocno, e (atalogues of mathematics skills for
dolgorocno). vocational-technical education.
Uporaba IKT tehnologije pri pouku e Planning of the learning process (short-term,
matematike. long-term).
e Use of ICT technology in mathematics
teaching

Temeljni literatura in viri / Readings:

Temeljna literatura / Basic Readings:

Sultan, A., & Artzt, A. F. (2018). The Mathematics That Every Secondary School Math Teacher Needs
to Know (2nd edition). Routledge, New York, https://nsc.gov.zm/lib/LibBks/sultan 978-1-138-
22860-3 2018.pdf

Niss, M., & Bloom, W. (2020). The Learning and Teaching of Mathematical Modelling. Routledge,
London.

Matematicni ucbeniki in zbirke nalog za srednjo in osnovno $olo.

i-ucbeniki za matematiko za osnovno Solo in gimnazijo.

Priro¢niki za pouk matematike (v osnovni in srednji $oli).

Ucni nacrt za matematiko za gimnazijo.

Van de Walle, J. A,, Karp, K. S.,Bay-Williams, J. M. (2013). Elementary and middle school
mathematics. Teaching Developmentally. Boston [etc.] : Pearson.

Posodobitve pouka v gimnazijski praksi, Matematika. 2. izd. Ljubljana: Zavod RS za Solstvo. 2010.
https://www.zrss.si/digitalna-bralnica/posodobitve-pouka-v-gim-praksi/

Manfreda Kolar, V., in Hodnik, T. (2021). Mathematical literacy from the perspective of solving
contextual problems. European Journal of Educational Research, 10(1), 467—483.

Nickson, M. (2004). Teaching and Learning Mathematics 2" Edition. London: Continuum.

Ivanus Grmek, M. in Javornik Kreci¢, M. (2011). Osnove didaktike. Maribor: Univerza v Mariboru,
Pedagoska fakulteta.

B. Marentic¢ Pozarnik. (2008). Psihologija u¢enja in pouka, DZS.

Zakelj, A. (2003). Kako poucevati matematiko: teoretina zasnova modela in njegova didakti¢na
izpeljava, (K novi kulturi pouka). 1. natis. Ljubljana: Zavod Republike Slovenije za Solstvo, 129 str.,
graf. prikazi, tabele.

Dodatna literature / Additional Readings:

A.S. Posamentier [et al.], Teaching Secondary Mathematics: Techniques and Enrichment Units. 8th
Edition, Pearson Prentice Hall, 2009.

Posodobitve pouka v gimnazijski praksi. Matematika.1. izd. Ljubljana: Zavod RS za Solstvo. 2010.
Posodobitve pouka v osnovnosolski praksi, Matematika. 2. izd. Ljubljana: Zavod RS za Solstvo. 2013.
Revija Matematika v soli, Zavod RS za Solstvo, Ljubljana.

Revija Mathematics Teaching in the Middle School, National Council of Teachers of Mathematics, ZDA.
Revija Mathematics Teacer, National Council of Teachers of Mathematics, ZDA.

DOZ, Daniel, COTIC, Mara. Teaching and learning statistics in primary and secondary schools. V:
MCDERMOTT, Cynthia J. (ur.), KOZUH, Anna (ur.). Educational challenges. Los Angeles: Department
of education, Antioch University. 2021, str. 73-100, ilustr.

Valenci¢ Zuljan, M. in Kalin, J. (2020). U¢ne metode in razvoj uciteljeve metodicne kompetence.
Ljubljana: Univerza v Ljubljani, Pedagoska fakulteta.

KLANCAR, A., COTIC, M., ZAKELJ, A. (2019). U&enje in poucevanje geometrije z uporabo
informacijsko-komunikacijske tehnologije v osnovni soli. Digitalna izd. Koper: Zalozba Univerze na
Primorskem.

Zakelj A., Klan&ar A. (2021). Development of conceptual, procedural and problem solving knowledge
in mathematics with examples of ICT supported learning/activities. V: Mcdermott, Cynthia J. (ur.),
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KoZzuh A. (ed.) Educational challenges. Los Angeles: Department of education, Antioch University:
Faculty of education, University of Primorska: A. F. M. Krakow University , 2021, str. 27-52.
Zakelj, A., Klan¢ar, A. (2021). Povezovanje matematike z okoljem skozi ustvarjalno re$evanje
avtenti¢nih problemov. V: RUTAR, Sonja (ur.), et al. Prehodi v razlicnih socialnih in izobrazZevalnih

okoljih = Transitions in different social and educational environments, (Knjiznica Ludus, ISSN 2536-
1937, 30). Koper: Zalozba Univerze na Primorskem. 2021, str. 223-240,

ZAKELJ, A. (2016):Jezikovna dimenzija matematike in pouk matematike. V: DEVJAK, Tatjana (ur.),
SAKSIDA, Igor (ur.). Bralna pismenost kot izziv in odgovornost. 1. izd. Ljubljana: Pedagoska fakulteta.

2016, str. 163-17.

Cilji in kompetence:

Objectives and competences:

Cilji:

Studenti:

poznajo matemati¢ne vsebine in cilje pouka
matematike v gimnaziji in v poklicno-
tehniskem izobraZevanju;

spoznajo, usvojijo in uporabljajo temeljna
spoznanja didaktike matematike, ki jih
potrebuje za uspesno poucevanje
matematike v gimnaziji in poklicno-
tehniskem izobraZevanju;

spoznajo pristope k ucenju in poucevanju
matematike, uéne strategije, metode
ucenja in poucevanja (matematike);
razvijajo kompetence interdisciplinarnega
povezovanja - integracija matematike z
drugimi predmetnimi podrocji;

poznajo u¢ni nacrti za matematiko za
gimnazijo in se seznani s katalogi znanj za
matematiko za poklicno-tehnisko
izobraZevanije;

se seznanijo z nacrtovanjem ucnega
procesa in nacrtovanje uporabi v praksi
(kratkoroc¢no, dolgoroc¢no);

spoznajo in uporabljajo IT tehnologijo pri
pouku matematike;

se seznanjajo s Studijsko literaturo in se
usposabljajo za samostojno uporabo le-te;
evalvirajo lasno poucevanje matematike.

Splosne kompetence:

Studenti:

v ucéni proces smiselno vkljuéujejo razlicne
pristope ucenja in poucevanja matematike;
pridobijo kompetence za vrednotenje
prakti¢énega delo u¢encev oz. dijakov ter
kompetence pri iskanju sodobnih
raziskovalno - didakti¢nih pristopov;

Objectives:
Students:

know the mathematical content and
objectives of mathematics education in upper
secondary and vocational-technical
education;

know, acquire and apply the basic knowledge
of the didactics of mathematics necessary for
the successful teaching of mathematics in
upper secondary and vocational-technical
education;

learn about approaches to learning and
teaching mathematics, teaching strategies,
methods of learning and teaching
(mathematics);

develop competences in interdisciplinary
integration integration of mathematics with
other subject areas;

be familiar with the mathematics curricula for
upper secondary school and with the
catalogues of mathematics skills for
vocational-technical education;

become familiar with planning the learning
process and apply planning in practice (short-
term, long-term);

learn about and use
mathematics teaching;

IT technology in

familiarise  themselves with the study
literature and train themselves to use it
independently;

evaluate mathematics teaching.

General competences:

Students:

integrate different approaches to learning
and teaching mathematics in a meaningful
way;






vzpostavljajo primerno delovno okolje z
uporabo razlicnih metod in strategij dela, ki
spodbujajo miselne aktivnosti;

uporabljajo IT tehnologijo pri raziskovanju
in reSevanju problemov;

izkoristijo priloZznosti za stalno strokovno
izpopolnjevanje in za inoviranje svojega
dela;

spodbuja ucence oz. dijake k aktivhemu
sodelovanju;

spodbujajo ucence oz. dijake k
samorefleksiji;

ucinkovito komunicirajo z ucenci oz. dijaki
in drugimi udeleZenci izobraZzevanja;
spostujejo osebnostno integriteto ucencev
oz. dijakov in razlicnost med njimi;
pridobijo  kompetence za urejenost,
vztrajnost in sistematic¢nost pri delu.
samostojno uporablja Studijsko literaturo in
druge vire.

Predmetnospecificne kompetence:

Studenti:

poznajo, ustrezno izberejo ter uporabljajo
razlicne pristope ucenja in poucevanja
matematike;

uporabljajo informacijsko tehnologijo:
uporaba programskih orodij in aplikacij pri
pouku matematike;

z izbiro primernih pristopov ucenja in
poucevanja spodbujajo in omogocijo
ucencem oblikovanje matematicnih
konceptov;

z izbiro primernih pristopov ucenja in
poucevanja spodbujajo logi¢no-
matemati¢no misljenje, ustvarjalno in
kriticno misljenje;

izkazujejo suveren in kriticen odnos do
Solske matematike;

preverjajo in uporablja pridobljeno znanje v
praksi.

acquire competences in the evaluation of
students' practical work and in the search for
modern research and didactic approaches;
create an appropriate working environment
using a variety of working methods and
strategies that stimulate thinking activities;
use IT technology in research and problem
solving;

take advantage of opportunities for
continuous professional development and to
innovate in their work;

Encourage students to participate actively;
encourage pupils to self-reflect;
communicate effectively with students and
other learners;

Respect the personal integrity of pupils and
the diversity of pupils;

acquire  competences for orderliness,
perseverance and systematicity in their work.
use study literature and other resources
independently.

Subject-specific competences:

Students:

know, select and use different approaches to
learning and teaching mathematics;

use information technology: use of software
tools and applications in mathematics
teaching;

encourage and enable pupils to form
mathematical concepts by choosing
appropriate approaches to learning and
teaching;

promote logical-mathematical thinking,
creative and critical thinking by choosing
appropriate teaching and learning
approaches;

demonstrate a sovereign and critical attitude
towards school mathematics;

verify and apply acquired knowledge in
practice.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

Studenti:

poznajo osnovne zakonitosti in specificnosti
procesa poucevanja matematike;

poznajo in razumejo didakti¢ne strategije
pri pouku matematike, u¢ne metode, oblike
in nacela poucevanja matematike;

Knowledge and understanding:

Students:

know the basic laws and specificities of the
process of teaching mathematics;

know and understand didactic strategies in
mathematics teaching, teaching methods,
forms and principles of mathematics
teaching;






pojasnijo temeljne pojme didaktike
matematike kot znanstvene discipline;
se zna natancno izrazajo in uporabljajo
matematic¢ni jezik.

Uporaba:
Studenti:

povezujejo in pri pouku uporabljajo
temeljna in sodobna nacela didaktike
matematike;

oblikujejo, nacrtujejo in organizirajo razlicne
raziskovalne strategije pouka;

omogocajo ucencem oz. dijakom kriti¢ni
premislek in vpogled v usvojeno znanje;
uporabljajo informacijsko komunikacijsko
tehnologijo na osmisljan nacin, vkljucno s
socialnimi omreZji;

pridobljeno didakti¢no znanje uporabijo pri
Studiju in kasneje v poklicu.

Refleksija:
Studenti:

reflektirajo in samoevalvirajo ucinkovitost
lastnega poucevanja matematike;
kriticno ovrednotijo svoje delo in razvijajo
kompetence reflektivnega praktika;
kriticno presojajo lastno strokovno
usposobljenost za uspesno poucevanje
matematike v gimnaziji.

Use:

explain the basic concepts of didactics of
mathematics as a scientific discipline;

be able to express themselves accurately and
use mathematical language.

Students:

integrate and apply fundamental and
contemporary principles of mathematics
didactics in their teaching;

design, plan and organise a variety of
research-based teaching strategies;

enable pupils to reflect critically and gain
insight into the knowledge they have
acquired;

use information communication technology
in a meaningful way, including social
networks;

apply the didactic knowledge acquired in
their studies and later in their profession.

Reflection:

Students:

reflect on and self-evaluate the effectiveness
of their own mathematics teaching;

critically evaluate their own work and develop
the competences of a reflective practitioner;
critically assess their own professional
competence for successful teaching of
mathematics in secondary schools.

Metode poucevanja in uéenja:

Learning and teaching methods:

interaktivna predavanja,

Integrirana praksa v SS (hospitacije in
nastop v razredu)

pogovor,

racunalnisko podprto ucenje (delavnice,
preizkusi znanja itn.),

skupinsko delo, delo v parih, individualno

interactive lectures,

debate,

integrated practice in secondary school
(hospitality and classroom performance)
computer supported learning (workshops,
knowledge tests, etc.);

work in groups, in pairs, individual work

delo (naloge), (tasks);
® vaje. e exercises.
Delez (v %) /
Nacini ocenjevanja: Weight (in %) Assessment:

Nacin (pisni izpit, ustno izprasevanje,
naloge, projekt):

Seminarska naloga (predstavljena v 20%
okviru seminarskih vaj)
Domace naloge 10 %

Type (examination, oral, coursework,
project)

e Seminar paper (presentation at
seminar tutorials)
e Homeworks






e  Pisniizpit (lahko se nadomesti z dvema 70 % e Written examination ((may be
kolokvijema) replaced by two colloquiums)

Vsaka izmed nastetih obveznosti mora biti Each of the following obligations must be

opravljena s pozitivho oceno. completed with a positive mark.

Pogoj za pristop k izpitu: Pozitivnho opravljen Prerequisite: Positive classroom performance

nastop v razredu in oddano Porocilo s and submission of a Report with critical

kriticno refleksijo dejavnosti pri integrirani reflection on the integrated practice activity

praksi (v skladu z dogovori). (as agreed).

Reference nosilca / Lecturer's references:

1.

Zakelj, A., Klan&ar, A. (2022).The role of visual representations in geometry learning. European journal of
educational research. 2022, vol. 11, iss. 3, str. 1393-1412, graf. prikazi. ISSN 2165-8714. https://pdf.eu-
jer.com/EU-JER 11 3 1393.pdf, DOI: 10.12973/eu-jer.11.3.1393.

Zakelj, A., Klan&ar, A. (2021). Povezovanje matematike z okoljem skozi ustvarjalno redevanje avtenti¢nih
problemov. V: RUTAR, Sonja (ur.), et al. Prehodi v razli¢nih socialnih in izobraZevalnih okoljih =
Transitions in different social and educational environments, (Knjiznica Ludus, ISSN 2536-1937, 30).
Koper: ZaloZzba Univerze na Primorskem. 2021, str. 223-240,

Zakelj A., Klan&ar A. (2021). Development of conceptual, procedural and problem solving knowledge in
mathematics with examples of ICT supported learning/activities. V: Mcdermott, Cynthia J. (ur.), KoZuh A.
(ed.) Educational challenges. Los Angeles: Department of education, Antioch University: Faculty of
education, University of Primorska: A. F. M. Krakow University , 2021, str. 27-52.

Klan&ar, A., Zakelj, A.(2023). Graphical representations in solving geometric problems. V: Zakelj, A. (ur.),
et al. Selected topics in the didactics of mathematics. Koper: Zalozba Univerze na Primorskem, 2023. Str.
27-52.

Klan&ar, A., Isteni¢, A., Coti¢, M., Zakelj, A. (2021): Problem-based geometry in seventh grade :
examining the effect of path-based vs. conventional instruction on learning outcomes. International
journal: emerging technologies in learning, ISSN 1863-0383, 2021, vol. 16, no. 12, str. 16-35, graf.
prikazi. https://online-journals.org/index.php/i-

jet/article/view/21349/9377,doi: 10.3991/ijet.v16i12.21349.

Klan&ar, A., Coti¢, M., Zakelj, A. (2019). U&enje in poucevanje geometrije z uporabo informacijsko-
komunikacijske tehnologije v osnovni soli. Digitalna izd. Koper: ZaloZzba Univerze na Primorskem.

Cenci¢, M., Zakelj A., (2022). U¢ni predmeti, u¢ne metode in u¢ne strategije ter mnenja uciteljev o
vklju¢evanju vsebin kompetence podjetnosti. Ljubljana: Zavod RS za $olstvo

Coti¢, M., Doz, D., Valenti¢ Zuljan, M., Zakelj, A., Felda, D. (2023). Teachers’ appraisal of various aspects
of the efficiency of homogeneous and heterogeneous learning groups. International electronic journal of
mathematics education, vol. 18, iss. 1, str. 1-14,
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UCENI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Interdisciplinarno povezovanje matematike z drugimi podrod;ji

Course title: Interdisciplinary integration of mathematics with other fields
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
Izobrazevalna matematika, 2. / 5 /

stopnja '
Educational Mathematics, 2" Cycle / ond /
Vrsta predmeta / Course type Obvezni/Compulsory

Univerzitetna koda predmeta / University course code:

Druge oblike
Predavanja Seminar Vaje Klini¢ne vaje Studija Samost. delo ECTS
Lectures Seminar Tutorial Work Other stud. Individ. work
commitments
15 15 / / / 60 3

Nosilec predmeta / Lecturer: prof. dr. Amalija Zakelj, doc. dr. Barbara Boldin

Jeziki / Predavanja / Lectures: | slovenski/ Slovenian

Languages: . ] ] _

Vaje / Tutorial: | slovenski/ Slovenian

Pogoji za vkljuditev v delo oz. za opravljanje = Prerequisites:
Studijskih obveznosti:

Vsebina: Content (Syllabus outline):






Opredelitve interdisciplinarnosti.
Interdisciplinarno povezovanje -
integracija matematike z drugimi podrogji
(npr. z biologijo, kemijo, fiziko,
druzboslovnimi in drugimi vedami).
Matematicni in avtenti¢ni problem.
Raziskovanje in resevanje kompleksnih
interdisciplinarnih problemov.
Matemati¢no modeliranje. Prikaz razlicnih
pristopov matemati¢nega modeliranja
(empiricni, teoretski in simulacijski pristop
modeliranja) in uporabe razlicnih
matematicnih orodij: (1) funkcije (npr.
eksponentna funkcija kot modeli rasti
populacije itd.), (2) verjetnostni rac¢un
(matematika v ozadju genetike in evolucije
itd.), (3) diferencialni in integralski racun
(npr. modeliranje rasti populacije,
kemijskih reakcij, matematika osnovnih
fizikalnih zakonov itd.), (4) statistika (npr.
prikazovanje podatkov in interpretacija,
regresija; z uporabami v biologiji,
psihologiji itd.)

Razvoj in spremljanje procesa modeliranja.

Digitalna tehnologija pri raziskovanju in
reSevanju interdisciplinarnih problemov.

Definitions of interdisciplinarity.
Interdisciplinary integration - the integration
of mathematics with other fields (e.g.
biology, chemistry, physics, social sciences
and other disciplines)

Mathematical and authentic problem.
Researching and solving complex
interdisciplinary problems.

Mathematical modelling. Demonstration of
different mathematical modelling
approaches (empirical, theoretical and
simulation modelling approaches) and
different mathematical tools: (1) functions
(e.g. exponential function as a model for
population growth), (2) probability theory
(e.g. mathematics underlying genetics and
evolution), (3) differential and integral
calculus (e.g. modelling population growth,
chemical reactions, basic laws of physics),
(4) statistics (e.g. presenting and
interpreting data, regression analysis; with
applications in biology, social sciences etc.)
Development and monitoring of the
modelling process.

Digital technology in research and
interdisciplinary problem solving.

Temeljni literatura in viri / Readings:

Temeljna literatura / Basic Readings:

Lerman, S. (Ur.) Encyclopedia of Mathematics Education. Springer, 2020

Zakelj, A., Klan&ar, A. (2021).Povezovanje matematike z okoljem skozi ustvarjalno redevanje
avtenti¢nih problemov. V: RUTAR, Sonja (ur.), et al. Prehodi v razlicnih socialnih in izobraZevalnih
okoljih = Transitions in different social and educational environments, (Knjiznica Ludus, ISSN 2536-
1937, 30). Koper: ZaloZba Univerze na Primorskem. 2021, str. 223-240,

Klan&ar, A., Coti¢, M., Zakelj, A. (2018). U&enje in poucevanje geometrije z uporabo informacijsko-
komunikacijske tehnologije v osnovni soli. Digitalna izd. Koper: Zalozba Univerze na Primorskem.
Coti¢, M. in Felda, D. (2011): Solving realistic problems in the initial instruction of mathematics.
Kadum, Vladimir (ur.): Suvremene strategije ucenja i poucavanja. Medunarodni znanstveni skup.
Dvanaesti dani Mate Demarina, Medulin, 14. i 15. travnja 2011. Pula: Sveuciliste Jurja Dobrile u Puli,

Odjel za odgojne i obrazovne znanosti. 61-74.

Coti¢, M. in Felda, D. (2011): Between axioms and reality. Pavlekovi¢, Margita (ur.): The third
international scientific colloquium mathematics and children, Osijek, March 18, 2011. (The Math
Teacher). Monography. [Tre¢i medunarodni znanstveni skup Matematika i dijete, Osijek, oZujka
2011. (U¢itelf matematike). Monografija.]. Zagreb: Element. 103-112.

Shahin, M. (2014). Explorations of mathematical models in biology with MATLAB. Hoboken : John

Wiley & Sons.

Shonkwiler, R.W. (2009). Mathematical biology. Springer New York.






Dodatna literature / Additional Readings:

e De Lange, J. (2003). Matematics for Literacy. V Madison, B. L.; Steen, L. A.(ur): Quantitative Literacy:
Why Numeracy Matters for Schools and Colleges, National Council on Education and the Disciplines,
PrincetonOECD PISA 2018 (2019).Program mednarodne primerjave dosezkov ucencev in ucenk:
nacionalno porocilo s primeri nalog iz branja / [uredila Klaudija Sterman Ivanci¢]. - 1. izd., 1. natis. -
Ljubljana : Pedagoski institut, 2019

e https://www.pei.si/wp-content/uploads/2019/12/PISA2018 NacionalnoPorocilo.pdf

e Kuscer, |., Kodre, A. (2016). Matematika v fiziki in tehniki. Ljubljana : DMFA — zaloZnistvo

e Starc, S.(2011). Razmisljati o pismenosti v zacetku 21. stoletja. V: COTIC, Mara (ur.), MEDVED-
UDOVIC, Vida (ur.), STARC, Sonja (ur.). Razvijanje razli¢nih pismenosti, (Knjiznica Annales Ludus).
Koper: Univerza na Primorskem, Znanstveno-raziskovalno sredis¢e, Univerzitetna zalozba Annales.
2011, str. 9-10, 495.

e Straus, M. (ur.). (2008). Program mednarodne primerjave dosezkov u¢encev PISA: zbornik prispevkov
o metodoloskih vidikih raziskave PISA. Ljubljana: Pedagoski institut.

e Raziskave OECD: PISA (Programme for International Student Assessment), TIMSS (Trends in
Interna&onal Mathema&cs and Science Study)

o Studije Eurydice: http://www.eurydice.si/

Cilji in kompetence:
Objectives and competences:

Ciilji: Objectives:
Studenti: Students:

e razvijajo sposobnosti za raziskovanje in e develop the ability to investigate and solve
reSevanje kompleksnih interdisciplinarnih complex interdisciplinary problems
problemov (povezovanje matematike z (integrating mathematics with other subject
drugimi predmetnimi podrodji); areas);

e spoznajo znacilnosti matemati¢nega e learn about the characteristics of
modeliranja; mathematical modelling;

® spoznajo, usvojijo in na primerih izvajajo e learn about, master and apply by example
proces modeliranja (empiri¢ni, teoretski in the modelling process (empirical,
simulacijski pristop modeliranja); theoretical and simulation approaches to

e spoznajo uporabo razlicnih matematicnih modelling);
orodij: (1) funkcije (npr. eksponentna e model with different functions (e.g. linear,
funkcija kot modeli rasti populacije itd.), guadratic, logarithmic, exponential, etc.).
(2) verjetnostni racun), (3) diferencialni in
integralski racun (4) statistiko (npr. General competences:
prikazovanje podatkov in interpretacija, Students:
regresija; z uporabami v biologiji, e acquire competences aimed at developing
psihologiji itd.) the ability to use research resources;

e create an appropriate working environment
Splosne kompetence: by using a variety of methods and work
Studenti: strategies that stimulate thinking activities;

e pridobijo kompetence usmerjene v razvoj e take advantage of opportunities for
sposobnosti uporabe raziskovalnih virov; continuous professional development and

e vzpostavljajo primerno delovno okolje z to innovate in their work;
uporabo razlicnih metod in strategij dela, e use ICT technology in research and problem
ki spodbujajo miselne aktivnosti; solving; have an acquired sense of

orderliness, perseverance and systematicity
in their work.
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e izkoristijo priloZnosti za stalno strokovno
izpopolnjevanje in za inoviranje svojega
dela;

e uporabljajo IKT tehnologijo pri raziskovanju
in resevanju problemov;

e imajo pridobljen ¢ut za urejenost,
vztrajnost in sistemati¢nost pri delu.

Predmetnospecifitne kompetence:
Studenti:

e kriticno ovrednotijo resitve matematicnih
in realisti¢nih, interdisciplinarnih
problemov;

e izvajajo proces modeliranja;

e kriticno obravnavajo odnos med
modelirnim pojavom in modelom;

e uporabljajo teoreti¢ne podlage za merjenje
matemati¢ne pismenosti;

e razvijajo logiéno-matemati¢no misljenje in

Subject-specific competences:
Students:
e critically evaluate solutions to mathematical
and realistic, interdisciplinary problems;
e apply the modelling process;
e critically discuss the relationship between
the modelling phenomenon and the model;
e apply theoretical foundations to measure
mathematical literacy;
e develop logical-mathematical thinking and
the ability to observe, evaluate, abstract
and generalise.

sposobnost  opazovanja, ocenjevanja,
abstrakcije in generalizacije.
Predvideni studijski rezultati: Intended learning outcomes:
Znanje in razumevanje: Knowledge and comprehension:
Studenti: Students:
e identificirajo in resujejo interdisciplinarne e identify and solve interdisciplinary
probleme; problems;

e presojjao izbrane rezultate, ki jih ponujajo
mednarodne raziskave in so namenjeni
izboljSanju uc¢nih praks;

e analizirajo znanstvene vire (periodike in
monografije);

e argumentirajo in vrednotiti metode
pedagoskega raziskovanja s kriti¢éno
refleksijo.

Uporaba:
Studenti:

e pripredmetu pridobljeno znanje uporabijo
pri Studiju in pri poucevanju;

e 50 usposobljeni za samostojno raziskovanje
matemati¢nih in realisti¢nih
interdisciplinarnih problemov v Solski
praksi;

e 50 sposobni logi¢no-matemati¢no
razmisljati.

e assess selected results offered by
international research to improve teaching
practices;

e analyse scientific sources (periodicals and
monographs);

e argue and evaluate methods of pedagogical
research through critical reflection.

Application:
Students:

e apply the knowledge acquired in the course
to their studies and teaching;

e are able to independently investigate
mathematical and realistic interdisciplinary
problems in school practice;

e are able to think
mathematically..

logically  and






Refleksija:

Studenti:

znajo kriticno ovrednotiti svoje delo in
razvijat kompetence reflektivnega praktika;
kriticno presojajo lastno strokovno
usposobljenost za poucevanje
matemati¢ne pismenosti;

so zmozZni kriticne presoje strokovnih
vsebin osnovnosolskih ucbenikov za
matematiko.

Reflection:

Students:

are able to critically evaluate their own work
and develop the competences of a reflective
practitioner;

critically assess their own professional
competence to teach mathematical literacy;
are able to critically evaluate the
professional content of primary school
mathematics textbooks.

Metode poucevanja in ucenja:

Learning and teaching methods:

interaktivna predavanja,

pogovor,

reSevanje problemskih nalog z uporabo
izobraZzevalne tehnologije,
preiskovanje v matematiki z uporabo
izobraZzevalne tehnologije,

ustvarjanje avtenticnih u¢nih situacij
(mikro pouk),

racunalnisko podprto ucenje,
individualno delo, vaje (naloge).

interactive lectures,

debate,

problem solving with educational
technology

research using educational technology
inquiry-based mathematics learning with
use of educational technology

creating authentic learning situations (micro
lessons)

computer supported learning;

work in groups, in pairs, individual work
(tasks).

Nacini ocenjevanja:

Delez (v %) /

Share (in %)

Assessment:

Nacin (pisni izpit, ustno izprasevanje,
naloge, projekt):

Vsaka izmed nastetih obveznosti mora biti
opravljena s pozitivho oceno.

e Domace naloge 10%
e Seminar 20%
e Pisniizpit 70 %

Type (examination, oral, coursework,
project):

e Homework
e Seminar
e \Written exam

Each of the following obligations must be
completed with a positive mark

Reference nosilca / Lecturer's references:

1. Zakelj, A, Klan&ar, A.(2021). Povezovanje matematike z okoljem skozi ustvarjalno redevanje avtenti¢nih
problemov. V: RUTAR, Sonja (ur.), et al. Prehodi v razli¢nih socialnih in izobraZevalnih okoljih =
Transitions in different social and educational environments, (Knjiznica Ludus, ISSN 2536-1937, 30).
Koper: ZaloZba Univerze na Primorskem. 2021, str. 223-240, graf. prikazi.

2. Zakelj A., Klan&ar A. (2021). Development of conceptual, procedural and problem solving knowledge in
mathematics with examples of ICT supported learning/activities. V: Mcdermott, Cynthia J. (ur.), Kozuh
A. (ed.) Educational challenges. Los Angeles: Department of education, Antioch University: Faculty of
education, University of Primorska: A. F. M. Krakow University , 2021, str. 27-52.






10.

Zakelj, A. (2018).Process approach to learning and teaching mathematics. The new educational review,
ISSN 1732-6729, 2018, vol. 54, no. 4, str. 206-215,

tabele. http://www.educationalrev.us.edu.pl/dok/volumes/tner 4 2018.pdf,

doi: 10.15804/tner.2018.54.4.17.

Zakelj, A. Coti¢, M., Felda, D.(2018). Razvoj matemati¢nega misljenja pri redevanju
problemov. Pedagoska obzorja : casopis za didaktiko in metodiko, ISSN 0353-1392, 2018, letn. 33, [St.] 1,
str. 3-17.

Zakelj, A. (2011). Razvijanje matemati¢ne pismenosti skozi re$evanje problemov. V: COTIC, Mara (ur.),
MEDVED-UDOVIC, Vida (ur.), STARC, Sonja (ur.). Razvijanje razli¢nih pismenosti, (Knjiznica Annales
Ludus). Koper: Univerza na Primorskem, Znanstveno-raziskovalno sredisce, Univerzitetna zalozba
Annales. 2011, str. 218-233.

Zakelj, A.(2010). Raznovrstnost pristopov k u¢enju in poucevanju matematike. V: KMETIC, Silva (ur.),
SIRNIK, Mateja (ur.), ZAKEL, Amalija. Matematika, Posodobitve pouka v gimnazijski praksi, (Posodobitve
pouka v gimnazijski praksi). 1. izd. Ljubljana: Zavod RS za Solstvo. 2010, str. 15-77

Boldin, B. (2006). Introducing a population into a steady community: the critical case, the center
manifold, and the direction of bifurcation. SIAM journal on applied mathematics. 2006, vol. 66, no. 4,
str. 1424-1453.

Boldin, B., Diekmann, O. (2008). Superinfections can induce evolutionarily stable coexistence of
pathogens. Journal of mathematical biology. 2008, vol. 56, no. 5, str. 635-672.

Boldin, B., Kisdi. E. (2012). On the evolutionary dynamics of pathogens with direct and environmental
transmission. Evolution : International journal of organic evolution. 2012, vol. 66, iss. 8, str. 2514-2527
Metz, J.A.J., Boldin, B. (2023). Immunity-driven evolution of virulence and diversity in respiratory
diseases. Evolution : international journal of organic evolution. 2023, 77(11), str. 2392-2498




http://www.educationalrev.us.edu.pl/dok/volumes/tner_4_2018.pdf

https://doi.org/10.15804/tner.2018.54.4.17



		 Opredelitve interdisciplinarnosti.

		 Interdisciplinarno povezovanje  - integracija matematike z drugimi področji (npr. z biologijo, kemijo, fiziko, družboslovnimi in drugimi vedami).

		 Matematični in avtentični problem.

		 Raziskovanje in reševanje kompleksnih interdisciplinarnih problemov.

		 Matematično modeliranje. Prikaz različnih pristopov matematičnega modeliranja (empirični, teoretski in simulacijski pristop modeliranja) in uporabe različnih matematičnih orodij: (1) funkcije (npr. eksponentna funkcija kot modeli rasti populacije itd.), (2) verjetnostni račun (matematika v ozadju genetike in evolucije itd.), (3) diferencialni in integralski račun (npr. modeliranje rasti populacije, kemijskih reakcij, matematika osnovnih fizikalnih zakonov itd.), (4) statistika (npr. prikazovanje podatkov in interpretacija, regresija;  z uporabami v biologiji, psihologiji itd.)

		 Razvoj in spremljanje procesa modeliranja.

		 spoznajo uporabo različnih matematičnih orodij: (1) funkcije (npr. eksponentna funkcija kot modeli rasti populacije itd.), (2) verjetnostni račun), (3) diferencialni in integralski račun (4) statistiko (npr. prikazovanje podatkov in interpretacija, regresija;  z uporabami v biologiji, psihologiji itd.)




‘ UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Magistrsko delo
Course title: Master's Thesis
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
lzobrazevalna matematika, 2. / ) /
stopnja '
Educational Mathematics, 2" Cycle / 2nd /
Vrsta predmeta / Course type |Obvezni/compu|sory
Univerzitetna koda predmeta / University course code: |/
Klini¢ne vaje Druge oblike
Predavanja Seminar Vaje Clinical J Studija Samost. delo ECTS
Lectures Seminar Tutorial . Other forms  Individ. work
seminars
of study
| / | / | / | / | 45Mm 345 || 13

Nosilec predmeta / Lecturer:

| Izbrani mentor / selected mentor

Jeziki / Predavanja / Lectures: |/

Languages: Vaje / Tutorial:

slovenski/ Slovenian

Pogoji za vkljucitev v delo oz. za opravljanje
Studijskih obveznosti:

Conditions for inclusion in work or performance of
study obligations:

|/

I/

Vsebina:

Content (Syllabus outline):

Magistrsko delo je avtorsko delo, s katerim
Student/-ka dokaZe poglobljeno poznavanje neke
izbrane teme s podrocja vpisanega Studijskega
programa.

Magistrsko delo lahko temelji tudi na izdelavi
didakti¢nega gradiva ali drugega izdelka,
povezanega s podroc¢jem oziroma vsebinami
Studijskega programa.

Izbira in prijava teme morata biti v skladu z
veljavnimi internimi akti UP in UP PEF.

Master’s thesis is authorial work with which the
students proves in-depth knowledge of a selected
topic within the field of her/his study programme.

Master's thesis can also be based upon the
production of didactic material or another product
related to the field or contents of the study
programme.

The selection and the registration of the theme must
comply with the internal regulation of the UP PEF in
force.

Temeljni literatura in viri / Readings:

Izbrana literatura s podrocja teme magistrskega dela.

Selected literature from the area of the topic selected for master’s thesis.






Cilji in kompetence:

Objectives and competences:

Magistrsko delo je avtorsko delo, s katerim
Student/-ka izkazuje usposobljenost za iskanje novih
virov znanja na dolo¢enem strokovnem oziroma
znanstvenem podrocju, za uporabo
znanstvenoraziskovalnih metod v SirSem spektru
problemov in v novih ali spremenjenih okoliscinah,
sposobnost za prevzemanje odgovornosti za
vodenje zahtevnejsih delovnih sistemov ter za
razvijanje kriticne refleksije ter socialnih in
komunikacijskih zmoZnosti za vodenje skupinskega
dela.

Master’s thesis is authorial work with which the
student demonstrate his/her capacity to find new
sources of knowledge in a professional, or scientific
field; to apply scientific research methods in a wider
spectre of problems and in new or modified
circumstances; the capacity to assume the
responsibility of leading demanding working systems
and for the development of critical reflection and of
communication competences for leading group
work.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

Magistrsko delo je avtorsko delo, s katerim
Student/-ka izkazuje poglobljeno znanje na
strokovnem podrocju in poznavanje osnovnih
konceptov podrocja ter usposobljenost analize in
konstruktivnega reSevanja problemov ter kriti¢ne
presoje podatkov in informacij. Z magistrskim
delom izkazuje razumevanje preucevanega primera
oziroma podrodja.

Knowledge and understanding:

Master’s thesis is authorial work with which the
students demonstrates in-depth knowledge in a
professional field and the knowledge of basic
concepts of the field, as well as the competence to
analyse and constructively solve problems and
critically consider data and information. With
master’s thesis she/he demonstrates the
understanding of the explored case or field.

Metode poucevanja in uéenja:

Learning and teaching methods:

e Konzultacije z mentorjem magistrskega
dela,

e  Studij literature,

e samostojno delo.

e Consultation with the mentor of master’s
thesis;

e Studying literature;

e |ndependent work.

Delez (v %) /

Nadini ocenjevanja: Weight (in %)  Assessment:
Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

Priprava magistrskega dela in uspesen
zagovor magistrskega dela. Pogoj za
zagovor je oddaja magistrskega dela v
skladu z veljavnimi internimi akti UP PEF in
UP.

Magistrsko delo se oceni skladno z
veljavnimi internimi akti UP PEF in UP.

100 %

Preparation and successful defence of
master’s thesis. The requirement for the
defence is submission of the thesis
complying with the internal regulation of UP
PEF and UP in force.

Master’s thesis gets assessed according to
the internal regulation of UP PEF and UP in
force.

Reference nosilca / Lecturer's references:

Odvisno od izbranega mentorija.
Depends on the selected mentor.












UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Pedagoska praksa 2
Course title: Teaching Practice 2
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
IzobraZzevalna matematika, 2. / 5 /
stopnja ’
Educational Mathematics, 2" Cycle / 2nd /
Vrsta predmeta / Course type |Obvezni / Compulsory
Univerzitetna koda predmeta / University course code: |
Predavanja Seminar Vaje Klinicne vaje  Druge oblike  Samost. delo ECTS
Lectures Seminar Tutorial work Studija Individ. work
/ | / | 40| / | / | 200 || s

Nosilec predmeta / Lecturer:

‘ doc. dr. Daniel Doz

Jeziki / Predavanja / Lectures:

Languages: Vaje / Tutorial:

Slovenski / Slovenian

Pogoiji za vkljucitev v delo oz. za opravljanje Studijskih
obveznosti:

Prerequisits:

Opravljen izpit iz Didaktike matematike 1, Opravljena
Pedagoska praksa 1

Passed exam of Didactics of mathematics 1,

Completed Teaching Practice 1

Vsebina:

Content (Syllabus outline):

Priprava na pouk

e UcCni nacrti za matematiko za srednje Sole (s
poudarkom na u¢nem nacrtu za gimnazijo).

o  (Cilji pedagoske prakse v srednji Soli.

e  Pedagoska praksa (praviloma na gimnaziji):
priprava, nastopi, hospitacije, analize,
pedagoska dokumentacija, temeljni $olski
pravilniki, pedagosko delo v razredu in druge
uciteljeve zadolZitve.

e Nadrtovanje u¢no-vzgojnega procesa,
pomen ucne priprave.

Opazovanje prakse
e  Tehnike opazovanja in belezenja na praksi
pri pouku matematike v srednji Soli.
e  Pomen dnevniskih zapisov in belezk.
e  Kolegialno opazovanje in sodelovanje.
e  Dnevnik prakse.

Sodelovanje
e  Kolegialno sodelovanje.

Preparing for lessons

e  Secondary school mathematics curricula (with
a focus on the lower secondary curriculum).

e  Objectives of teaching practice in secondary
school.

e Teaching practice (usually in a secondary
school): preparation, performances,
hospitalizations, analyses, teaching
documentation, basic school regulations,
classroom work and other teaching duties.

e Planning the teaching and learning process,
the importance of teaching preparation.

Observation of practice
e Techniques for observing and recording
practice in secondary school mathematics
lessons.
e The importance of diaries and notebooks.
e  Collegial observation and collaboration.
e  Practice diary.






Sodelovalno delo z mentorjem, ucitelji, kolegi| | Collaboration

ipd. e  Collegial collaboration.

Pomen portfolia. e Collaborative work with mentor, teachers,
colleagues, etc.

Nastopi e The importance of portfolios.

Nacrtovanje  strategij za ucinkovito| | Nastopi

poucevanje matematike v srednji Soli (u¢ne e Nacdrtovanje strategij za ucinkovito

priprave). poucevanje matematike v srednji Soli (uc¢ne

Nastopi pred ucenci, mentorjem, kolegi. priprave).

Samorefleksija. e Nastopi pred ucenci, mentorjem, kolegi.

Analiza nastopov in pedagoske prakse. e  Samorefleksija.

Pomen analize in refleksije. e Analiza nastopov in pedagoske prakse.

Strategije ucinkovitega poucevanja. e  Pomen analize in refleksije.

e  Strategije ucinkovitega poucevanja.

Temeljni literatura in viri / Readings:

Temeljna literatura / Basic Readings:

Marenti¢ Pozarnik, B. (2008) Psihologija u¢enja in pouka, DZS.

Matematicni ucbeniki in zbirke nalog za srednje Sole.

Priro¢niki za pouk matematike v srednji Soli.

Ilvanus Grmek, M. in Javornik Kreci¢, M. (2011). Osnove didaktike. Maribor: Univerza v Mariboru,
Pedagoska fakulteta.

Posodobitve pouka v gimnazijski praksi, Matematika. 2. izd. Ljubljana: Zavod RS za Solstvo. 2010.
https://www.zrss.si/digitalna-bralnica/posodobitve-pouka-v-gim-praksi/

Zakelj, A. (2003). Kako poucevati matematiko: teoreti¢na zasnova modela in njegova didakti¢na
izpeljava, (K novi kulturi pouka). 1. natis. Ljubljana: Zavod Republike Slovenije za Solstvo, 2003. 129
str., graf. prikazi, tabele. ISBN 961-234-465-5.

Dodatna literature / Additional Readings::

Valenci¢ Zuljan, M. in Kalin, J. (2020). U¢ne metode in razvoj uciteljeve metodi¢ne kompetence.
Ljubljana: Univerza v Ljubljani, Pedagoska fakulteta.

Posodobitve pouka v gimnazijski praksi. Matematika.1. izd. Ljubljana: Zavod RS za Solstvo. 2010.

A. S. Posamentier [et al.], Teaching Secondary Mathematics: Techniques and Enrichment Units.8th
Edition, Pearson Prentice Hall, 2009Revija Matematika v Soli, Zavod RS za Solstvo, Ljubljana.

Revija Mathematics Teaching in the Middle School, National Council of Teachers of Mathematics, ZDA.
Revija Mathematics Teacer, National Council of Teachers of Mathematics, ZDA.

Cilji in kompetence: Objectives and competences:
Cilji: Objectives:
Student/-ka: Student:
e Tekom prakse spoznava zakonitosti e learns about the legality of educational work
vzgojno-izobraZevalnega dela v srednji Soli. in secondary school;
e Prakti¢no se usposablja za samostojno delo e learns how to work in the classroom (for
v razredu (za poucevanje matematike v teaching mathematics in secondary school);
srednji Soli). e monitors the learning process.
e Spremlja potek u¢nega procesa. e participatesin lessons, assists the teacher and
e Vodi pouka in sodeluje, asistira ucitelju participates in various forms of work with
mentorju ter sodeluje pri razli¢nih oblikah students;
dela z u€enci.




https://www.zrss.si/digitalna-bralnica/posodobitve-pouka-v-gim-praksi/



e Reflektira opazovano vzgojno-izobrazevalno
delo in lastno delo ter kriti¢no zapisuje
opazanja.

Splosne kompetence:
Student/-ka:

e  Prinacrtovanju in izvajanju pouka uposteva
razvojne znacilnosti u¢encev ter zakonitosti
in dejavnike uspesnega ucenja.

e Razvija zmoznosti uporabe razli¢nih
strategij v neposrednem delu pri predmetu
matematika v vseh srednji Soli.

Predmetno specificne kompetence:
Student/-ka:

e Obvlada temeljna nacela in postopke za
nacrtovanje, izvajanje in vrednotenje
ucnega procesa ob sodelovanja uditelja
mentorja.

e Ucinkovito in kriticno uporablja didakti¢na
gradiva, DT sredstva za uc¢ence in strokovno
literaturo ter DT sredstva za ucitelja.

e Uporablja raznovrstne u¢ne metode in
strategije, ki spodbujajo miselno delovanje
ucencev.

e Reflects on observed educational work and
own work and critically records observations.

General competences:
Student:

e Takes into account the developmental
characteristics of learners and the laws and
factors of successful learning when planning
and delivering lessons.

e The student/learner develops the ability to
use a variety of strategies in direct work in the
subject of mathematics in all secondary
school.

Subject-specific competences:
Student:

e Masters the basic principles and procedures
for planning, implementing and evaluating
the learning process with the collaboration of
the mentor teacher.

e Effectively and critically uses didactic
materials, DT resources for students and
professional literature and DT resources for
the teacher.

e Uses a variety of teaching methods and
strategies to stimulate pupils' thinking.

Predvideni studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
Student/-ka:

e |zbira in vrednoti pristope glede na teme in
sklope v u¢nem nacrtu.

e Uporablja razlitcne pristope, strategije,
koncepte, modele, metode in oblike vzgojno
— izobraZevalnega procesa pri izvajanju
pouka.

e Analizira in vrednoti izvajanja u¢ne ure.

e Pozna zakonitosti delovanja vzgojno-
izobrazevalnih institucij (nacrtovanje,
izvajanje in vrednotenje pouka).

e Pozna osnovne tehnike opazovanja ucnega
procesa pri matematiki na predmetni stopnji
oshoven $ole.

e Razvija spretnosti neposrednega dela.

e Pozna in uposteva klju¢ne dejavnike, ki so

potrebni za uspesno poucevanje
matematike v srednji Soli.

Uporaba:

Student/-ka:

Knowledge and understanding:
Student:

e Select and evaluate approaches according to
the topics and strands in the curriculum.

e Uses different approaches, strategies,
concepts, models, methods and forms of
educational process in the delivery of
instruction.

e Analyses and evaluates lesson delivery.

e Knows the rules of educational institutions
(planning, implementation and evaluation of
lessons).

e Knows the basic techniques of observing the
learning process in mathematics at the
subject level of primary school.

e Develops direct work skills.

e Knows and takes into account the key factors

necessary for successful ~mathematics
teaching in secondary school.

Application:

Student:






e Poznain je sposoben/-na vpeljati inovativne
uéne metode in strategije za popestritev
pouka in spodbujanje miselne aktivnosti
ucencev.

e Sposoben/-na je ucinkovito analizirati in
ovrednotiti svoje poucevanje.

e 7/na nacrtovati, izpeljati in ovrednotiti svoje
delo.

e Student samostojno oblikuje u¢no pripravo
in jo smiselno prilagaja sposobnostim in
zmoznostim ucencev.

Refleksija:
Student/-ka:
e 7Zmozen/-na je ovrednotiti svoje delo glede
na zastavljene in dosezene cilje.
e Strokovno delo reflektira na osnovi zbranih
informacij.

e Student is able to implement innovative
teaching methods and strategies to enrich
the classroom and stimulate students'
thinking activities.

e The student is able to analyse and evaluate
his/her teaching effectively.

e Be able to plan, implement and evaluate
his/her own work.

e The student is able to design teaching
preparation independently and to adapt it in
a meaningful way to the abilities and
aptitudes of the pupils

Reflection:

Student:
e |s able to evaluate his/her work in relation to
the objectives set and achieved.
e Reflects on professional work on the basis of
the information gathered.

Metode poucevanja in ucenja:

Learning and teaching methods:

e hospitacije, nastopi in prakti¢no delo v Soli
e individualno in sodelovalno uc¢enje

e izkustveno ucenje

e obrnjeno ucenje in poucevanje

e vodenje portfolia.

e lesson observations, performances, and
practical work in school

e individual and collaborative learning

e experiential learning

e reverse learning and teaching

e managing a pedagogical practice portfolio.

Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:
Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

Ocena je opisna: opravil/-a, ni opravi/-a
prakse.

Pri oceni se upostevajo:

e opravljene in predsavljene
obveznostih, skladno z dogovori;

e oddana dokumentacij (porocilo o
opravljenih praksi);krajsi pisnih
izdelkih (sprotni nacrti, priprave,
refleksije ipd.), ki so zbrani in
urejeni v portfoliu prakse.

100%

The grade is descriptive: pedagogical
practice passed/ failed

The assessment is based on:

e commitments performed and
presented, in accordance with the
agreements;

e submitted documentation (report on
completed internships);

e shorter written products (real-time
plans, preparations, reflections, etc.)
that are collected and arranged in
the portfolio of the practice.






Reference nosilca / Lecturer's references:

1.

DOZ, Daniel, SLISKO, Josip. The cognitive reflection test and students’ achievements in mathematics and
physics. European journal of science and mathematics education. 2024, vol. 12, no. 1, str. 85-96, tabele,
graf. prikazi. ISSN 2301-251X. https://www.scimath.net/download/the-cognitive-reflection-test-and-
students-achievements-in-mathematics-and-physics-13832.pdf,

DOZ, Daniel, FELDA, Darjo, COTIC, Mara. A composed mathematics grade of academic knowledge,
project work, and homework : a fuzzy logic approach. Facta Universitatis. Series, Teaching, Learning and
Teacher Education. 2023, vol. 7, no. 1, str. 95-102, graf. prikazi. ISSN 2560-

4619. http://casopisi.junis.ni.ac.rs/index.php/FUTeachlLearnTeachEd/article/view/11140/4904,

DOI: 10.22190/FUTLTE220926010D.

DOZ, Daniel, FELDA, Darjo, COTIC, Mara. High school students’ attitudes towards geometry : an
exploratory factor analysis. Cypriot journal of educational sciences. June 2022, vol. 17, no. 6, str. 2090-
2104, tabele. ISSN 1305-905X. https://un-pub.eu/ojs/index.php/cjes/issue/view/444,

DOI: 10.18844/cjes.v17i6.7504.

DOZ, Daniel, FELDA, Darjo, COTIC, Mara. U&enje in pougevanje evklidske geometrije : neko¢, danes in
jutri. V: ISTENIC, Andreja (ur.), et al. Vzgoja in izobraZevanje med preteklostjo in prihodnostjo =
Upbringing and education between the past and the future. Koper: Zalozba Univerze na Primorskem,
2023. Str. 391-409, ilustr. Knjiznica Ludus.

BONE, Jerneja, DOZ, Daniel. Uporaba geometrijskega orodja v u¢benikih neko¢ in danes. V: ISTENIC,
Andreja (ur.), et al. Vzgoja in izobraZevanje med preteklostjo in prihodnostjo = Upbringing and education
between the past and the future. Koper: Zalozba Univerze na Primorskem, 2023. Str. 427-445, ilustr.
Knjiznica Ludus,




https://www.scimath.net/download/the-cognitive-reflection-test-and-students-achievements-in-mathematics-and-physics-13832.pdf

https://www.scimath.net/download/the-cognitive-reflection-test-and-students-achievements-in-mathematics-and-physics-13832.pdf

http://casopisi.junis.ni.ac.rs/index.php/FUTeachLearnTeachEd/article/view/11140/4904

https://dx.doi.org/10.22190/FUTLTE220926010D

https://un-pub.eu/ojs/index.php/cjes/issue/view/444

https://dx.doi.org/10.18844/cjes.v17i6.7504




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Izbrana poglavja iz evklidske in projektivne geometrije
Course title: Selected topics in Euclidean and projective geometry
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
Izobrazevalna matematika, 2. / 5 /
stopnja '
Educational Mathematics, 2" Cycle / 2nd /
Vrsta predmeta / Course type | Obvezni/Compulsory
Univerzitetna koda predmeta / University course code: |
Predavanja Seminar Vaje Klinicne vaje  Druge oblike  Samost. delo ECTS
Lectures Seminar Tutorial work Studija Individ. work
30 | / | 30sv | / | / | 120 || 6
Nosilec predmeta / Lecturer: ‘ prof. dr. Istvan Kovacs, doc. dr. Sanela Hudovernik
Jeziki / Predavanja / Lectures: | slovenski/ Slovenian
Languages: Vaje / Tutorial: | slovenski/ Slovenian

Pogoiji za vkljucitev v delo oz. za opravljanje Studijskih  Prerequisits:

obveznosti:
/
Vsebina: Content (Syllabus outline):

e /godovina geometrije . History of geometry

e Aksiomi evklidske geometrije . Axioms of Euclidean geometry

e  Trikotniki, Stirikotniki in veckotniki . Triangles, quadrilaterals and polygons

e Skladnost likov . Coherence of characters

e Konstrukcije o Constructions

e |zometrije o Isometry

e Podobnost . Similarity

e PlosCina . Area

e Aksiomi projektivne ravnine in princip . Axioms of the projective plane and the
dualnosti. principle of duality.

e Modeli, ki uporabljajo vektorske prostore, . Models using vector spaces, homogenous
homogene koordinate, navzkrizno razmerije, coordinates, cross-ratio, harmonic
harmonicne Cetverice. guadruples.

e Desarguesov in Pappusov izrek. . The theorem of Desargues and Pappus.

e Perspektive, projektivnosti in kolineacije. . Perspectivities, projectivities and

e Temeljniizrek projektivne geometrije. collineations.

e StoZernice in izreki Brianchona in Pascala. . The fundamental theorem of projective

geometry.
. Conics and the theorems of Brianchon and
Pascal.






Temeljni literatura in viri / Readings:

Temeljna literatura / Basic Readings:

e Pagon, D. (1995). Osnove evklidske geometrije. DZS.

e Vidav, |. (1981). Afina in projektivna geometrija. DMFA.

e Mitrovié¢, M. (2009). Projektivna geometrija. DMFA.

e H.S.M. Coxeter (1993), The real projective plane, Springer New York.

e G.Kiss and T. Szonyi (2020), Finite geometries, Boca Raton : CRC Press : Taylor & Francis.

Dodatna literature / Additional Readings:

e R.S.Millman and G. D. Parker (1991), Geometry - A Metric Appraoch with Models, Springer-Verlag.
e Mitrovi¢, M. (2013). Skozi evklidsko ravnino. Samozalozba.

e  Kosir, T. in Magajna, B. (1997). Transformacije v geometriji. DMFA.

e (Casse, R. (2006). Projective geometry: an introduction. Oxford University Press.

o Meyer, W. (1999). Geometry and its applications. Academic Press.

e Musser, G. L.in Trimpe, L. E. (1994). College geometry: a problem-solving approach with

applications.Prentice-Hall.

e Aref, M. N. in Wernick, W. (2010). Problems and solutions in Euclidean geometry. Dover

Publications.

e Prvanovi¢, M. (1986). Projektivna geometrija. Naucna knjiga.

Cilji in kompetence:

Objectives and competences:

Studenti:

e zna uporabljati matemati¢no logiko v
vsebinah geometrije,

e pozna oksiomatsko zasnovo evklidske in
osnove projektivne geometrije ter z njimi
povezane pojme,

e zuporabo racunalniskih programov za
dinamié¢no geometrijo ilustrira, uporablja in
analizira obravnavane rezultate.

Splodne kompetence:
Studenti:
e vzpostavlja primerno delovno okolje s tem,
da uporablja Sirok repertoar metod in

strategij dela, ki spodbujajo miselno
aktivnost,
e je sposoben/-na premislieno analizirati

dobre in Sibke plati svojega pedagoskega
dela in nacrtovati svoj profesionalni razvoj,

e izkoristi priloZznosti za stalno strokovno
izpopolnjevanje in za inoviranje svojega
dela.

Predmetnospecificne kompetence:
Studenti:
e suvereno obvlada temelje evklidske in
projektivne geometrije, da lahko gradi
ustrezne didakti¢ne pristope,

Objectives:
Students:

e knows how to use mathematical logic in the
contents of geometry,

e knows the axiomatic design of Euclidean and
the basics of projective geometry and related
concepts,

e |llustrates, uses and analyzes the considered
results using computer programs for dynamic
geometry.

General competences:
Students:

e establishes an appropriate work environment
by using a wide repertoire of methods and
work strategies that encourage mental
activity,

e is able to thoughtfully analyze the strengths
and weaknesses of his pedagogical work and
plan his professional development,

e take advantage of opportunities for
continuous professional development and
innovation of their work.

Subject-specific competences:
Students:
e masters the foundations of Euclidean and
projective geometry in order to be able to
build appropriate didactic approaches,






e poznain uporablja matematic¢ni jezik in
terminologijo,

e ima razvite strategije reSevanja
matemati¢nih problemov in vescine
uporabe matematike,

e vkljucCuje digitalne tehnologije pri reSevanju
geometrijskih problemoyv,

e je pozoren/-na na natanc¢nost in zaupa v
lastne sposobnosti.

e knows and uses mathematical language and
terminology,

e has developed strategies for solving
mathematical problems and skills in the use
of mathematics,

e integration of digital technologies in
geometry problem solving,

e s attentive to accuracy and trusts in his / her
own abilities.

Predvideni studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
Student/-ka:

e pozna in poglobljeno razume vsebine iz
evklidske in projektivne geometrije,

e izvaja dokaze geometrijskih trditev,

e izvaja geometrijske konstrukcije (z uporabo
klasi¢nih orodij in z uporabo racunalniskih
geometrijskih orodij),

e suvereno uporablja enega od racunalniskih
programov za dinami¢no geometrijo,

e se zna natanéno izrazati in uporabljati
matematicni jezik.

Uporaba:
Student/-ka:

e ima pridobljene ustrezne teoreti¢ne osnove
za razvijanje zacetnih matemati¢nih pojmoy,
misljenja in jezika,

e je sposoben/-na logi¢no-matematicno
razmisljati in spretno reSevati probleme, ki
so zapisani v matematicnem jeziku,

e je sposoben /-na uporabljati digitalno
tehnologijo pri reSevanju matematicnih

problemoy,
e povezuje matematicne vsebine z drugimi
podrodji.
Refleksija:
Student/-ka:
e dodatno  razvije  logi¢no-matematic¢no

misljenje  in  sposobnost  opazovanja,
ocenjevanja, abstrakcije in generalizacije,

e ima pridobljen ¢ut za urejenost, vztrajnost in
sistemati¢nost pri delu.

Knowledge and understanding:

Students:

e knows and understands in depth the contents
of Euclidean and projective geometry,

e provides evidence of geometric claims,

e performs geometric constructions (using
classical tools and using computer geometric
tools),

e sovereign use of one of the computer
programs for dynamic geometry,

e is able to accurately express and use
mathematical language.

Use:
Students:

e has acquired appropriate theoretical
foundations for the development of initial
mathematical  concepts, thinking and
language,

e is able to think logically and mathematically
and skillfully solve problems written in
mathematical language,

e is able to use digital technology to solve
mathematical problems,

e connects mathematical content with other
fields.

Reflection:
Students:

e further develops logical-mathematical
thinking and the ability to observe, evaluate,
abstract and generalize,

e has acquired a sense of order, perseverance
and systematic work.






Metode poucevanja in uéenja: Learning and teaching methods:

e interaktivna predavanja e interactive lectures,
e pogovor e debate
e reSevanje problemskih nalog z uporabo e problem solving with educational technology
izobrazevalne tehnologije e creating authentic learning situations (micro
e ustvarjanje avtenti¢nih ucnih situacij (mikro lessons)
pouk) e demonstration method
e metoda demonstracije e work with resources
o delo zviri
Delez (v %) /
Nacini ocenjevanja: Weight (in %) Assessment:
Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):
e Seminarska naloga (predstavitev na e Seminar paper (presentation at
seminarskih vajah) 20% seminar tutorials)
e Pisni izpit 80 % e Written exam

Reference nosilca / Lecturer's references:

1.

Hudovernik, S. (2023). Vizualizacija geometrijskih konceptov nekoc in danes: stali$¢a uciteljev glede
rabe dinamicne geometrije pri pouku matematike. V A. Isteni¢, M. Gacnik, B. Horvat, M. Kukanja
Gabrijel¢i¢, V. Riccarda Kiswarday, M. Lebenicnik, M. Mezgec, M. Volk (ur.). Vzgoja in izobraZevanje
med preteklostjo in prihodnostjo (str. 447-470) Zalozba Univerze na Primorskem.

Hudovernik, S. (2019). Uc¢enje z odkrivanjem pri pouku geometrije v osnovni 3oli. Pedagoska obzorja
: Casopis za didaktiko in metodiko., 34(3/4), 19-33.

Hudovernik, S., Coti¢, M. in Zakelj, A. (2019). U&enje in poucevanje geometrije v osnovni Soli. Digitalna
izd. Zalozba Univerze na Primorskem.,.

Hudovernik, S. (2018). Oblikovanje prostorskih predstav pri ucencih v 3. vzgojno-izobrazevalnem
obdobju. V M. Sardog, I. Zagar, in A. Mlekuz (ur.), Raziskovanje v vzgoji in izobraZevanju (str. 143-157),
Pedagoski institut..

KOVACS, Istvan, KWON, Young Soo. Regular Cayley maps for dihedral groups. Journal of combinatorial
theory. Series B. May 2021, vol. 148, str. 84-124. ISSN 0095-8956

BERMAN, Leah, KOVACS, Istvan, WILLIAMS, Gordon lan. On the flag graphs of regular abstract
polytopes : Hamiltonicity and Cayley index. Discrete mathematics. [Print ed.]. 2020, vol. 343, iss. 1,
str. 1-16.

KOIKE QUINTANAR, Sergio Hiroki, KOVACS, Istvan, MARUSIC, Dragan, MUZYCHUK, Mikhail. Cyclic
groups are Cl-groups for balanced configurations. Designs, codes and cryptography.

BLOKHUIS, Aart, KOVACS, Istvan, NAGY, G. P., SZONYI, Tamas. Inherited conics in Hall planes. Discrete
mathematics. [Print ed.]. 2019, vol. 342, iss. 1, str. 1098-1107.

KOVACS, Istvan. Isomorphisms of cubic Cayley graphs on dihedral groups and sparse circulant
matrices. Acta mathematica Sinica. English series. 2023, vol. 39, iss. 4, str. 618-632. ISSN 1439-8516.







UCENI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Dejavniki pri razumevanju matematike

Course title: Factors underlying mathematical understanding
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
lzobrazevalna mgtematika, 2. / 1.2, /

stopnja
Educational Mathematics, 2" y 15t ond /
Cycle v
Vrsta predmeta / Course type | Izbirni / elective
Univerzitetna koda predmeta / University course code: |
Predavanja Seminar Vaje Klinicne vaje  Druge oblike  Samost. delo ECTS
Lectures Seminar Tutorial work Studija Individ. work
15 | / | 1ssv | / | / | e0 || 3

Nosilec predmeta / Lecturer:

|prof. dr. Mara Cotic

Jeziki / Predavanja / Lectures:

slovenski/Slovenian

Languages: Vaje / Tutorial:

slovenski/Slovenian

Pogoji za vklju¢itev v delo oz. za opravljanje

Studijskih obveznosti:

Prerequisits:

/

Vsebina:

Content (Syllabus outline):

e ReSevanje matemati¢nih problemov:
zahtevnost in jezikovna zahtevnost
problema;

kognitivni in metakognitivni faktorji:
specificne racunske spretnosti, delovni
spomin in njegovi glavni modeli, izvrsilne
funkcije, hitrost predelave, inteligenca,
metakognicija, merjenje faktorjev in
intervencija;

emotivni faktorji: matematicna
anksioznost, merjenje matematicne
anksioznosti, merjenje in intervencija;
motivacijski faktorji: opredelitev
motivacije v matematiki, kognitivni vidiki
motivacije: cilji, nacrti, samoregulacija,
osebna prepri¢anja, samoucinkovitost,
naucena nemoc;

drugi faktorji: vioga starsev, uciteljev,
vrstnikov in okolja.

e Solving mathematical problems: the complexity
and linguistic complexity of the problem
problem-solving;

cognitive and metacognitive factors: specific
computation abilities, the working memory and
its principal models, executive functions,
elaboration speed, intelligence, factors’
measuring and intervention;

Emotional factors: math anxiety, measuring
math anxiety, assessment and intervention of
math anxiety;

Motivational factors: definition of motivation in
mathematics, cognitive aspects of motivation:
goals, plans, self-regulation, personal beliefs,
self-efficacy;

Other factors: parents, teachers, mates, and
environment.






Temeljni literatura in viri / Readings:

Temeljna literatura/Basic readings:

Passolunghi, M. C., De Vita, C., & Pellizzoni, S. (2020). Math anxiety and math achievement: The
effects of emotional and math strategy training. Developmental science, 23(6), e12964.
https://doi.org/10.1111/desc.12964

Cao, Y. (2024): Students’ Collaborative Problem Solving in Mathematics Classrooms, Springer
Singapore,. https://link.springer.com/book/10.1007/978-3-319-42414-9

Cai,J., Mok, I,A.,, C., Reddy, V. in Stacey, K. (2024): J. Cai J., (2016): idr., International Comparative
Studies in Mathematics — Lessons for Improving Students’ Learning, Springer Cham,.

Fritz,A., Hase, V., G. in Rdsdnen, P., (2019): International Handbook of Mathematical Learning
Difficulties, Springer, . https://link.springer.com/book/10.1007/978-3-319-97148-3

Hannula, M., S. (2019). Affect and Mathematics Education, Springer Cham,

Hannula, M. S. (2016). Attitudes, Beliefs, Motivation and Identity in Mathematics Education,
Springer Cham,.

Dodatna literatura/Additional readings:

Strokovne revije s podrocja: Matematika v Soli, Educational Studies in Mathematics, For the
Learning of Mathematics, Pedago$ka obzorja, Didakta, Sodobna pedagogika, Solsko polje, Educa...
Passolunghi, M. C., & Pazzaglia, F. (2005). A comparison of updating processes in children good or
poor in arithmetic word problem-solving. Learning and individual differences, 15(4), 257-269.
Daroczy, G., Wolska, M., Meurers, W. D., & Nuerk, H. C. (2015). Word problems: a review of
linguistic and numerical factors contributing to their difficulty. Frontiers in psychology, 6, 348.
Donolato, E., Toffalini, E., Giofre, D., Caviola, S., & Mammarella, |. C. (2020). Going beyond
mathematics anxiety in primary and middle school students: The role of ego-resiliency in
mathematics. Mind, Brain, and Education, 14(3), 255-266.

Cornoldi, C., Carretti, B., Drusi, S., & Tencati, C. (2015). Improving problem solving in primary school
students: The effect of a training programme focusing on metacognition and working memory.
British Journal of Educational Psychology, 85(3), 424-439.
https://bpspsychub.onlinelibrary.wiley.com/doi/10.1111/bjep.12083

Wang, Z., Lukowski, S. L., Hart, S. A, Lyons, . M., Thompson, L. A, Kovas, Y., ... & Petrill, S. A. (2015).
Is math anxiety always bad for math learning? The role of math motivation. Psychological science,
26(12), 1863-1876. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4679544/pdf/nihms713376.pdf
Shaffer, D. R. in Kipp, K. (2013). Developmental psychology: Childhood and Adolescence. Canada;
Chengage learning.

Ashcraft, M. H., & Ridley, K. S. (2005). Math anxiety and its cognitive consequences. Handbook of
mathematical cognition, 315-327.

Passolunghi, M. C., & Siegel, L. S. (2001). Short-term memory, working memory, and inhibitory
control in children with difficulties in arithmetic problem solving. Journal of experimental child
psychology, 80(1), 44-57.

Miao, Z. in Reynolds, D. (2018). The Effectiveness of Mathematics Teaching in Primary Schools,
Routlege,.

Cilji in kompetence: Objectives and competences:
Cilji: Objectives:
Studenti: Students:

e pridobijo znanja o vplivu razliénih e acquire an understanding of the factors
faktorjev na razumevanje in ucenje involved in the learning and understanding of
matematike; mathematics;

e 0svojijo temeljna znanja o vplivu e acquire the knowledge of cognitive, emotive,
kognitivnih, emotivnih, motivacijskih in motivational and other factors in understanding
drugih faktorjev na razumevanje




https://doi.org/10.1111/desc.12964

https://link.springer.com/book/10.1007/978-3-319-42414-9#author-0-0

https://link.springer.com/book/10.1007/978-3-319-97148-3#author-1-2

https://link.springer.com/book/10.1007/978-3-319-97148-3



matematike, ter pridobijo spretnosti za
njihovo uporabo v pedagoski praksi.

Splodne kompetence:
Studenti:

e vzpostavljajo primerno delovno okolje s
tem, da uporabljajo Sirok repertoar metod
in strategij dela, ki spodbujajo miselno
aktivnost;

e 50 sposobni premisljeno analizirati dobre
in Sibke plati svojega pedagoskega dela in
nacrtovati svoj profesionalni razvoj;

e izkoristijo priloZnosti za stalno strokovno
izpopolnjevanje in za inoviranje svojega
dela.

Predmetnospecificne kompetence:
Studenti:

e celoviteje pristopajo k razvoju strategij
reSevanja matematicnih problemov;

e 50 pozorni na natancnost in zaupajo v
lastne sposobnosti;

e so sposobni ustreznega spodbujanja
razlicnih podrocij razvoja z zagotavljanjem
ustreznega fiziénega in socialnega okolja;

e obvladajo temeljna nacela in postopke
nacrtovanja, izvajanja in vrednotenja
ucnega procesa;

e izkazujejo pozitivni odnos do ucencev
in spostujejo njihove socialne, kulturne,
jezikovne in religiozne identitete;

e upostevajo razvojne znacilnosti ter
individualne razlike uc¢encev pri
spodbujanju uspesnega ucenja.

mathematics, and skills to use this knowledge in
educational context.

General competences:

Students:

create an appropriate working environment by
applying a broad repertoire of methods and
strategies of work that stimulate mental
activity;

are capable to thoughtfully analyze the
strengths and weaknesses of their educational
work and to plan their professional
development;

take advantage of opportunities for continuing
professional development and innovation of
their work.

Subject-specific competences:

Students:

possess developed strategies for solving
mathematical problems and skills of
application of mathematics;

are attentive to accuracy and confident in their
own abilities;

are able to effectively promote different
development areas by providing suitable
physical and social environment.

Control the fundamental principles and
processes of planning, implementation and
evaluation of the learning process;
demonstrate a positive attitude to

learners and respect for their social,

cultural, linguistic and religious identity;
consider the developmental characteristics and
individual differences of pupils for the
promotion of successful learning.

Predvideni studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
Student/-ka:

e pozna glavne znacilnosti razli¢nih teorij v
zvezi z razumevanjem in uéenjem
matematike in razume njihovo uporabno
vrednost za pedagosko prakso;

e sezaveda pomena in medsebojnega
interakcijskega delovanja razli¢nih
dejavnikov pri u¢enju in razumevanju
matematike;

e razume pomen in vrste evalvacij vpliva
razli¢nih faktorjev na razumevanje
matematike;

Knowledge and understanding:

Students:

know the principal characteristics of major
theories about math understanding and
understand their applied value for the

educational practice;

are aware of the role and mutual effects of
different factors on the learning and
understanding of mathematics;

understand the role and the forms of evaluation
of different factors on the understanding of
mathematics;






e 7znaizoblikovati pravilno in ucinkovito
intervencijo.

Uporaba:
Student/-ka:

e  se prirazlagi in prenosu matematic¢nih
znanj opira na glavne teorije o ucenju in
razumevanju matemati¢nih problemov;

e sev pogovoru o matematiki nasploh
zaveda nekaterih faktorjev, ki vplivajo na
ucencevo razumevanje matematicnih
pojmov in sposobnosti reSevanja
problemov;

e pridobljeno znanje uporabi pri studiju in
kasneje v poklicu.

Refleksija:

Student/-ka:
e dodatno razvije logicno-matematic¢no
misljenje in sposobnost opazovanja,

ocenjevanja, abstrakcije in generalizacije;
e razume, zakaj imajo lahko nekateri ucenci
tezave  pri razumevanju  dolocenih
matematié¢nih pojmov oz. s procedurami;
e ima pridobljen ¢ut za urejenost, vztrajnost
in sistemati¢nost pri delu;
e 7zna kriticno ovrednotiti svoje delo in
razvija
kompetence reflektivne praktike.

know how to create a correct and efficient
intervention.

Use:
Students:

e rely on major theories about mathematics
understanding in their mathematical
argumentations and explanations;

e while exposing mathematical themes, they
recognize some of the factors that may
influence  students’ understanding  of
mathematical ideas and abilities of solving
mathematical problems;

e apply the acquired knowledge in their
study and later in performing their job.

Reflection:
Students:

additionally  develop logical-mathematical
thinking and the ability of observing, assessing,
abstraction, and generalization;

understand why some students have difficulties
in understanding some mathematical concepts
and/or procedures;

possess acquired sense for orderliness,
persistence, and for systematic work;

can critically evaluate their work and the
work of colleagues and develop the
competences of a reflective practitioner.

Metode poucevanja in ucenja:

Learning and teaching methods:

e predavanja,

e interaktivno delo,

e diskusije,

e delo v skupinah,

e prakti¢ne delavnice,
e izkustvene vaje,

e  Studij literature.

lectures,

interactive work,
discussions,

teamwork,

lab practice,
experimental exercises,
study of literature.

Delez (v %) /

Nacini ocenjevanja:

Weight (in %)

Assessment:

Nacin (pisni izpit, ustno izprasevanje,
naloge, projekt):
e seminarska naloga (predstavljena
v okviru seminarskih vaj)
e pisniizpit.

50 %
50 %

Type (examination, oral, coursework, project):
e seminar work (presentation at seminar
tutorial),
e written exam.

Reference nosilca / Lecturer's references:

1. BONE, Jerneja, COTIC, Mara, FELDA, Darjo. Utemeljevanje pri pouku matematike. Pedagoska obzorja:
casopis za didaktiko in metodiko, ISSN 0353-1392, 2021, letn. 36, §t. 1, str. 33-52.






10.

DOZ, Eleonora, COTIC, Mara, PASSOLUNGHI, Maria Chiara. The development of strategies for solving
arithmetic word problems : using keywords or diagrams?. V: ISTENIC, Andreja (ur.), et al. Vzgoja in
izobrazevanje med preteklostjo in prihodnostjo = Upbringing and education between the past and
the future. Koper: ZaloZba Univerze na Primorskem, 2023. Str. 411-426, graf. prikazi. KnjiZznica Ludus,
45, ISBN 978-961-293-255-8, ISBN 978-961-293-256-5. ISSN 2630-38009.
https://www.hippocampus.si/ISBN/978-961-293-255-8/411-426.pdf, DOIl: 10.26493/978-961-293-
255-8.411-426. [COBISS.SI-ID 164797955]

CERNILEC, Boris, COTIC, Mara, FELDA, Darjo, DOZ, Daniel. Differences in students mathematics
knowledge in homogeneous and heterogeneous groups. European journal of science and
mathematics education. 2023, vol. 11, no. 1, str. 15-32, tabele, graf. prikazi. ISSN 2301-251X.
https://www.scimath.net/download/differences-in-students-mathematics-knowledge-in-
homogeneous-and-heterogeneous-groups-12431.pdf, DOI: 10.30935/scimath/12431. [COBISS.SI-ID
120980995]

COTIC, Mara, DOZ, Daniel, VALENCIC ZULIAN, Milena, ZAKELJ, Amalija, FELDA, Darjo. Teachers’
appraisal of various aspects of the efficiency of homogeneous and heterogeneous learning groups.
International electronic journal of mathematics education. 2023, vol. 18, iss. 1, str. 1-14, tabele. ISSN
1306-3030. https://www.iejme.com/download/teachers-appraisal-of-various-aspects-of-the-
efficiency-of-homogeneous-and-heterogeneous-learning-12810.pdf, DOI: 10.29333/iejme/12810.
[COBISS.SI-ID 136779779]

DOZ, Daniel, FELDA, Darjo, COTIC, Mara. Demographic factors affecting fuzzy grading : a hierarchical
linear regression analysis. Mathematics. 2023, vol. 11, iss. 6, str. 1-19, graf. prikazi. ISSN 2227-7390.
https://www.mdpi.com/2227-7390/11/6/1488,  DOIl:  10.3390/math11061488.  [COBISS.SI-ID
145702403]

DOZ, Daniel, COTIC, Mara, FELDA, Darjo. Random forest regression in predicting students’
achievements and fuzzy grades. Mathematics. 2023, vol. 11, iss. 19, str. 1-19, graf. prikazi. ISSN 2227-
7390. https://www.mdpi.com/2227-7390/11/19/4129, DOI: 10.3390/math11194129. [COBISS.SI-ID
166512899]

DOZ, Daniel, FELDA, Darjo, COTIC, Mara. High school students’ attitudes towards geometry : an
exploratory factor analysis. Cypriot journal of educational sciences. June 2022, vol. 17, no. 6, str. 2090-
2104, tabele. ISSN 1305-905X. https://un-pub.eu/ojs/index.php/cjes/issue/view/444, DOI:
10.18844/cjes.v17i6.7504. [COBISS.SI-ID 115483139]

COTIC, Nastja, COTIC, Mara, FELDA, Darjo, KRMAC, Nina. The effect of cross-curricular integration on
pupils” knowledge gained through experiential learning. Cypriot journal of educational sciences. Dec.
2021, vol. 16, no. 6, str. 3133-3146, graf. prikazi, tabele. ISSN 1305-905X. https://un-
pub.eu/ojs/index.php/cjes/issue/view/422, DOI: 10.18844/cjes.v16i6.6512. [COBISS.SI-ID 91962883]
FELDA, Darjo, COTIC, Mara. Mathematical reprezentations and inconsistencies in comunication. V:
ZAKELJ, Amalija (ur.), et al. Selected topics in the didactics of mathematics. Koper: Zalozba Univerze
na Primorskem, 2023. Str. 91-106, graf. prikazi. Knjiznica Ludus, 42. ISBN 978-961-293-186-5. ISSN
2536-1937. [COBISS.SI-ID 137809155]

KOZEL, Lea, COTIC, Mara, ZAKELJ, Amalija. Kognitivno-konstruktivistiéni model pouka matematike v 1.
triletju. Pedagoska obzorja : ¢asopis za didaktiko in metodiko, ISSN 0353-1392, 2020, letn. 35, [5t.] 2,
str. 3-22.







UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Interdisciplinarno raziskovanje v pedagoski praksi
Course title: Interdisciplinary research in pedagogical practice
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
IzobraZzevalna mgtemanka, 2. / 1.2, /
stopnja
Educational Mathematics, 2" Cycle / 1st, 29, /
Vrsta predmeta / Course type | Izbirni/elective
Univerzitetna koda predmeta / University course code: |
Predavanja Seminar Vaje Klinicne vaje  Druge oblike  Samost. delo ECTS
Lectures Seminar Tutorial work Studija Individ. work
15 | 15 | / | / | / | 60 E
Nosilec predmeta / Lecturer: ‘ prof. dr. Samo Fosnaric¢
Jeziki / Predavanja / Lectures: | slovenski/ Slovenian
Languages: Vaje / Tutorial: | slovenski/ Slovenian
Pogoiji za vkljucitev v delo oz. za opravljanje Studijskih  Prerequisits:
obveznosti:
Vsebina: Content (Syllabus outline):
e Interdisciplinarno pedagosko raziskovanje v e |Interdisciplinary pedagogical research in

pedagoski praksi.

Studij primerov na podro¢ju
eksperimentalnega in teoreti¢nega dela in
prenos stopnji primernih eksperimentov in
primerov v Solsko prakso.

Pregled in analiza klju¢nih rezultatov EU in
drugih projektov na podrocju pedagoskega
raziskovanja.

Relacije med pedagosko prakso in varnim
delom v sirsem edukacijskem prostoru.
Periodika, v kateri se preteZno objavljajo
dela na podrocju pedagoskega raziskovanja.
Elektronske knjizni¢ne baze in strokovna
literatura na podrocju pedagoskih raziskav.
Problemi globalnega pomena in
interdisciplinarnega pristopa s podrocja
naravoslovja, tehnike, matematike in drugih
podrodij.

pedagogical practice.

Case studies in the field of experimental and
theoretical work with applications of pupil-
level appropriate experiments in school
practice.

Overview and analyses of some key results
of the EU and other projects in the field of
pedagogical research.

¢ Relations between pedagogical practice
and safe work in the educational space.

A periodical with contents in the field of
pedagogical research.

E-library databases and professional
literature in the field of pedagogical
research.

Recent problems of global dimensions, which
require interdisciplinary approaches for their
solving in the field of science, technology,
mathematics and other areas.






Temeljni literatura in viri / Readings:

Temeljna literatura / Basic Readings:

Kozuh, B. (2010). Statisticne metode v pedagoskem raziskovanju. Znanstvena zalozba Filozofske
fakultete Univerze v Ljubljani.

Z., Blenkus, M., Pr8a, M., & Sitar, J. (2023): Strategija in akcijski nacrt za ozelenitev javne
izobraZzevalne in raziskovalne infrastrukture v Sloveniji do leta 2030; dostopno na:
https://www.gov.si/assets/ministrstva/MVZI/Znanost/Nacionalne-strategije-in-
dokumenti/Strategija-in-akcijski-nacrt-za-ozelenitev-javne-izobrazevalne-in-raziskovalne-
infrastrukture-v-Sloveniji-do-leta-2030.pdf

Cohen, L., Manion, L. & Morrison, K. (2017). Research Methods in Education (8. izdaja).
Routledge, New York.

Dodatna literature / Additional Readings:

Lerman, S. (ur.) (2020). Encyclopedia of Mathematics Education (2. izdaja). Springer,
Bikner-Ahsbahs, A. & Prediger, S. (ur.) (2014). Networking of Theories as a Research Practice in
Mathematics Education. Springer, kot izhodis¢nima tockama za nadaljnjo literaturo in raziskave.
Bole, V., Jere, 7., & Rebec, P. (2016). U&inkovitost sistema izobraZevanja v Sloveniji. Sindikat
vzgoje, izobraZzevanja, znanosti in kulture Slovenije (SVIZ).Lueder, R. and Berg Rice, J.V., (2007).
Ergonomics for Children: Designing Products and Places for Toddlers to Teens. Taylor & Francis;
1 edition. London.

Revije in druga domaca in tuja periodika: npr. Revija za elementarno izobrazevanje, pedagoska
obzorja, Sodobna pedagogika, Journal of Teacher Education, American Journal of Education,
Journal of Science Teacher Education, Journal of Science Education and Technology,
International Journal of Technology and Design Education, Journal for Reserach in Mathematics
Education, Educational Studies in mathematics, Teaching Children Mathematics...

Husi¢, M. (2010). Ergonomija in varstvo pri delu: gradivo za 2. letnik. Zavod
http://www.impletum.zavod-irc.si/docs/Skriti_dokumenti/Ergonomija_in_varstvo_pri_delu-
Husic.pdf

IRC.

Cilji in kompetence:

Objectives and competences:

Cilji: Objectives:
Studenti: Students:
e znajo v pedagoski praksi poiskati elemente e able to find elements of interdisciplinary
medpredmetnega povezovanja, connections in pedagogical practice,
e pojasnijo preproste raziskovalne rezultate e explain simple research results in a broader
na SirSem edukacijskem podrodju, field of education,
e znajo opredeliti elemente varstva pri delu e able to define the elements of safety at work
pri povezovanju z drugimi podrodji, in connection with other areas,
e uporabijo pridobljena znanja ob analizi, e use the acquired knowledge when analyzing,

klasifikaciji in primerjavi studijskih virov in
drugih elementov iz pridobljenih baz
podatkov v novih pedagoskih situacijah.

Splosne kompetence:

classifying and comparing study sources and
other elements from the acquired databases
in new pedagogical situations.

General competences:

Studenti: Students:
e razvijajo sposobnosti uporabe raziskovalnih e develop the ability to use research resources,
virov, e develop the skills of an interdisciplinary

razvijajo sposobnosti interdisciplinarnega
praktika,

razvijajo kompetence usmerjene v razvoj
sposobnosti  reSevanja  problemov  z

practitioner,

develop competencies aimed at developing
the ability to problem - solving skills with the
aim of developing ICT and numeracy.




https://www.gov.si/assets/ministrstva/MVZI/Znanost/Nacionalne-strategije-in-dokumenti/Strategija-in-akcijski-nacrt-za-ozelenitev-javne-izobrazevalne-in-raziskovalne-infrastrukture-v-Sloveniji-do-leta-2030.pdf

https://www.gov.si/assets/ministrstva/MVZI/Znanost/Nacionalne-strategije-in-dokumenti/Strategija-in-akcijski-nacrt-za-ozelenitev-javne-izobrazevalne-in-raziskovalne-infrastrukture-v-Sloveniji-do-leta-2030.pdf

https://www.gov.si/assets/ministrstva/MVZI/Znanost/Nacionalne-strategije-in-dokumenti/Strategija-in-akcijski-nacrt-za-ozelenitev-javne-izobrazevalne-in-raziskovalne-infrastrukture-v-Sloveniji-do-leta-2030.pdf



namenom racunske

pismenosti.

razvijanja IKT in

Predmetnospecifitne kompetence:
Studenti:

e razvijajo sposobnosti analize  kljuénih
rezultatov EU in drugih projektov na
podrocju interdisciplinarnega pedagoskega
raziskovanja,

e oblikujejo elemente
raziskovanje, ki je
nastavljeno,

e oblikujejo elemente za
interdisciplinarno  naravnano
delo,

e 7znajo povezati pedagosko prakso in varno
delo v SirSem edukacijskem prostoru,

e uporabijo aktualne raziskovalne izsledke pri
pripravi  interdisciplinarno  nastavljenih
modelov poucevanja.

priprav na
interdisciplinarno

varno
pedagosko

Subject-specific competences:
Students:

e develop the ability to analyze key EU results
and other projects in the field of
interdisciplinary pedagogical research,

e design elements of preparation for research
that is interdisciplinary,

e design elements for safe interdisciplinary
pedagogical work,

e know how to connect pedagogical practice
and safe work in a wider educational space,

e use current research findings in the
preparation of interdisciplinary teaching
models.

Predvideni studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
Student/-ka:

e razvija kriticen odnos do vrednotenja
znanstvenih  virov  drugih  strokovnih
podrocij,

e zna in razume rezultate, ki jih ponujajo
mednarodne raziskave in so namenjeni
izboljSanju u¢nih praks,

e zna uposStevati varnostna tveganja pri
vkljucevanju razliénih elementov v kontekst
pedagoske prakse.

Uporaba:
Student/-ka:

e 7znaidentificirati in resiti probleme povezane
z uporabo raziskovalnih prijemov v kontekstu
tvorbe vprasanj, nalog in dejavnosti ter jih
smiselno uporabiti tudi na drugih podrogjih,

e znav pripravo navzgojno-izobraZzevalno delo
vkljuciti dognanja, ki so interdisciplinarna.

Refleksija:

e Student/-ka:

e zmoZen/-na pokazati sposobnost kriticnega
vrednotenja metod pasivnega pedagoskega
raziskovanja.

e sposoben/-naidentificiratiin resiti probleme
povezane z uporabo raziskovalnih prijemov

Knowledge and understanding:
Students:

e develops a critical attitude towards the
evaluation of scientific resources in other
professional fields,

e knows and understands the results offered by
international research and are intended to
improve learning practices,

e are able to take into account safety risks
when integrating various elements into the
context of pedagogical practice.

Use:
Students:

e able toidentify and solve problems related to
the use of research approaches in the context
of the formation of issues, tasks and activities,
and to apply them meaningfully in other areas
as well

e are able to incorporate findings that are
interdisciplinary in preparation for
educational work.

Reflection:

Students:
e are able to demonstrate the ability to
critically evaluate passive pedagogical

research methods.






ter jih smiselno uporabiti tudi na drugih e Are able to identify and solve problems
podrogjih. related to the use of research approaches and
apply them meaningfully in other areas as
well.
Metode poucevanja in uéenja: Learning and teaching methods:
e predavanja in seminarji. e lectures and seminars.
e skupinsko in individualno ucenje. e group and individual learning.
e e-ucenje. e e-learning.
Nacini ocenjevanja: Delez (v %) / Assessment:
Weight (in %)
Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):
e Seminarska naloga 30% e Seminar paper
e Domace nalog 10% e Homeworks
e Pisniizpit 60 % e Written exam
Vsaka izmed naStetih obveznosti mora biti Each of the following obligations must be
opravljena s pozitivho oceno. completed with a positive mark

Reference nosilca / Lecturer's references:

1. FOSNARIC, Samo, RIZMAN HERGA, Nata$a, KANDRIC, Irena. Objective and subjective perception
of the school environment soundscape. V: CELEC, Robert (ur.). Studies of environmental issues
through the prism of integration into the wider environment. Hamburg: Verlag Dr. Kovac, 2022.
Str. 35-50

2. FOSNARIC, Samo, DELCNJAK SMRECNIK, Irena. Experimental work in teaching elementary science
and problems with its implementation in school environments. V: CELEC, Robert (ur.).
Sustainability as a way of life - from education to economy. Hamburg: Dr. Kovac, 2022. Str. 41-56,
ilustr. Schriftenreihe Erziehung - Unterricht - Bilding, Bd. 201. ISBN 978-3-339-12438-8. ISSN
0945-487X. [COBISS.SI-ID 93161219]

3. DOLENC, Kosta, FOSNARIC, Samo. Supporting the development of technical creativity among
elementary education students during the COVID-19 pandemic. V: LIPOVEC, Alenka (ur.), USENIK,
Janja (ur.). Perspectives on teacher education and development. 1st ed. Maribor: University of
Maribor, University Press, 2023. Str. 487-509, ilustr., tabele. ISBN 978-961-286-718-8.
https://press.um.si/index.php/ump/catalog/book/770, DOI: 10.18690/um.pef.1.2023.26. ]

4. DOLENC, Kosta, FOSNARIC, Samo. Safety and health issues at technique and technology course in
Slovenian elementary schools. V: CELEC, Robert (ur.). Some current elements of health awareness
through the prism of food, exercise and education, (Schriftenreihe Erziehung - Unterricht -
Bildung, ISSN 0945-487X, Bd 195). Hamburg: Dr. Kovac. 2020, str. 7-16

5. DOLENC, Kosta, FOSNARIC, Samo, PLOJ VIRTIC, Mateja, SORGO, Andre]. Developing technical
creativity with project/problem-based learning during the pandemic COVID-19. V: PBE 2021 :
international conference Project-based and other activating strategies and issues of science
education XIX. : 4th-5th November 2021, Prague : book of abstracts. Prague: Charles University,
Faculty of Education. 2021, str. 9.







UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet:
Course title:

Ucne teZave pri matematiki

Learning difficulties in mathematics

Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
IzobraZzevalna mgtemanka, 2. / 1.2, /
stopnja
Educational Mathematics, 2" Cycle / 1st, 29, /
Vrsta predmeta / Course type | Izbirni/elective
Univerzitetna koda predmeta / University course code: |
Predavanja Seminar Vaje Klinicne vaje  Druge oblike  Samost. delo ECTS
Lectures Seminar Tutorial work Studija Individ. work
30 | / | 30sv | / | / | 120 || 6

Nosilec predmeta / Lecturer:

Jeziki /
Languages:

Pogoji za vkljuéitev v delo oz. za opravljanje

| Prof. dr. Amalija Zakelj

Predavanja / Lectures:

Slovenski / Slovenian

Vaje / Tutorial:

Slovenski / Slovenian

Studijskih obveznosti:

Prerequisits:

/

Vsebina:

Content (Syllabus outline):

Ucenci z u¢nimi tezavami pri matematiki.
Ucne teZave pri matematiki.

Klasifikacija u¢nih tezav (splosne ucne
tezave, specificne ucne tezave).
Specifiéne aritmeticne tezave, diskalkulija.
Vzroki uéne (ne)uspesnosti uéencev z
ucnimi tezavami pri matematiki.
Prepoznavanje ucnih tezav pri matematiki
in model pomodi.

Ucna pomoc: petstopenjski model pomodi.

Metode dela pri matematiki z ucenci z
ucnimi tezavami pri matematiki.
Poucevanje ucencev z uénimi tezavami pri
matematiki (uporaba direktnega pristopa,
prilagoditev ucnega okolja, motivacija
ucencev z u¢nimi tezavami pri matematiki,
tehnike poucevanja ucencev z u¢nimi
tezavami pri matematiki).

Prilagajanje didakti¢nih pripomockov za
ucence z uénimi tezavami pri matematiki.

Pupils  with difficulties in
mathematics.

Learning difficulties in mathematics.
Classification of learning difficulties (general
learning  difficulties,  specific  learning
difficulties).

Specific arithmetic difficulties, dyscalculia.
Causes of learning (dis)achievement of pupils
with learning difficulties in mathematics.
Identification of learning difficulties in
mathematics and model of support.

Learning support: the five-step model of
support.

Methods of working in mathematics with
pupils  with  learning  difficulties in
mathematics.

Teaching pupils with learning difficulties in
mathematics (use of the direct approach,
adaptation of the learning environment,
motivation of pupils with learning difficulties
in mathematics, teaching techniques for

learning






Nacrtovanje didakti¢ne enote s perspektive pupils  with  learning  difficulties in

pomoci ucencem z ucnimi tezavami pri mathematics).

matematiki. e Adapting didactic tools for students with
Uporaba IKT tehnologije kot pomoc¢ learning difficulties in mathematics.
ucencem z ucnimi tezavam pri matematiki e Designing a didactic unit from the perspective
(npr. dinami¢na shematizacija pojmov). of helping students with learning difficulties
Spremljanje u¢encevega napredka. in mathematics.

e Use of ICT technology to support pupils with
learning difficulties in mathematics (e.g.
dynamic schematisation of concepts).
Monitoring pupils' progress.

Temeljni literatura in viri / Readings:

Temeljna literatura / Basic Readings:

Zakelj, A., Coti¢, M. (2018). Learning disorders in mathematics. V: Mcdermott, Cynthia J. (ur.), Valenta,
Josef (ur.). Didactic challenges. Los Angeles: Department of education, Antioch University: Faculty of
education, University of Primorska: A. F. M. Krakow University, str. 23-36.

Zakelj, A. (2014). U¢itelji o vzrokih uénih teZav uéencev pri matematiki. Pedagoska obzorja : éasopis
za didaktiko in metodiko, ISSN 0353-1392, letn. 29, [St.] 1, str. 46-59, tabele.

Zakelj, A. (2014). Procesi u¢enja z vidika u¢nih tezav u¢encev pri matematiki = Processes of learning
with regard to students' learning difficulties in mathematics. Revija za elementarno izobraZevanje,
ISSN 1855-4431. [Tiskana izd.], jun.letn. 7, $t. 2, str. 5

Magajna, L., Kavkler, M., Ca¢inovi¢ Vogrinci¢, G., Pe¢jak, S., Bregar Golobi¢, K. (2008). Koncept dela:
ucne tezave v osnovni Soli. Ljubljana: Ministrstvo za Solstvo in Sport, Urad za razvoj Solstva, str. 76
Znanstveni ¢lanki in strokovne revije s podroc¢ja matematike in inkluzije.

Dodatna literatura/Additional readings:

Kavkler, M. (2020). Poucevanje in obravnava ucencev s specificnimi u¢nimi tezavami pri matematiki
- izziv za prakso. V: KAVKLER, Marija (ur.), KOSAK BABUDER, Milena (ur.). Kompleksnost tezav pri
ucenju matematike - kakovostno poucevanje in intenzivna obravnava. 1. natis. Ljubljana: Bravo -
drustvo za pomoc otrokom in mladostnikom s specifi¢cnimi u¢nimi tezavami, 2020. Str. 57-87.
Kavkler, M. (ur.), Kosak Babuder, M (ur.). (2020). Kompleksnost teZav pri u¢enju matematike -
kakovostno poucevanje in intenzivna obravnava. 1. natis. Ljubljana: Bravo - drustvo za pomoc
otrokom in mladostnikom s specifi¢nimi u¢nimi tezavami, 2020. 304 str.

Zakelj, A., Valenci¢ Zuljan, M. (2015). U&enci z u¢nimi teZavami pri matematiki : prepoznavanje ucnih
teZav in model pomoci. 1. izd. Ljubljana: Zavod Republike Slovenije za Solstvo, 2015. 199 str., graf.
prikazi, tabele.

Vipavc, J., Kavkler, M. (2015). Konceptualne osnove obravnave ulencev z ucnimi teZavami pri
matematiki. V: Kavkler, Marija (ur.), KoSak Babuder, Milena (ur.). TeZave pri ucenju matematike :
strategije za izboljSanje razumevanja in uc¢nih dosezkov ucencev. Ljubljana: Bravo, drustvo za pomoc
otrokom in mladostnikom s specifi¢nimi u¢nimi tezavami. str. 9-23

Kavkler, M., Kosak Babuder, M..(2015). Pomoc in podpora ucencem pri resevanju matematicnih
besedilnih nalog. V: Kavkler, Marija (ur.), KOSAK Babuder, Milena (ur.). TeZave pri u¢enju matematike
: strategije za izboljSanje razumevanja in ucnih dosezkov ucencev. Ljubljana: Bravo, drustvo za pomoc
otrokom in mladostnikom s specificnimi u¢nimi tezavami. str. 176-206.

Naravoslovne poljudne, strokovne in znanstvene revije.

Osnovnosolski in srednjesolski u¢beniki, prirocniki za ucitelje za spoznavanje okolja in naravoslovje.






Cilji in kompetence:

Objectives and competences:

Cilji:

Studenti:

pridobijo znanje, kako prepoznati znake in
vzroke uc¢ne (ne)uspesnosti uéencev z
ucnimi tezavami pri matematiki;

pridobijo znanje, kako priblizati
matematic¢ne vsebine u¢encem z u¢nimi
tezavami pri matematiki;

spoznajo, usvoji in uporabi temeljna
spoznanja o pomoci ucencem z ucnimi
tezavami pri matematiki na konativnem in
kognitivnem podrocju;

pridobijo znanje o specifi¢nih aritmeti¢nih
tezavah ter diskalkuliji;

spoznajo pomen uporabe in uporabo
didakti¢nih pripomockov za ucence z
ucnimi tezavami pri matematiki;

pridobi znanje za nacrtovanje didakti¢ne
enote s perspektive pomoci ucencem z
ucnimi tezavami pri matematiki;

pridobijo znanje za spremljanje u¢encevega
napredka;

pridobijo znanje o smiselni uporabi IKT
tehnologije pri  ucéenju in poucevanju
ucencev z ucnimi tezavam pri matematiki.

SploSne kompetence:

Studenti:

prepoznajo, se zavedajo in upostevajo
skupne znacilnosti in medsebojne razlike
pri ucencih;

smiselno izbirajo in uporabljajo strategije,
pristope in metode dela glede na razlicne
potrebe ucencey;

obvladajo temeljna nacela in postopke
nacrtovanja, izvajanja in vrednotenja
vzgojno-izobraZevalnega procesa;
razvijejo zmoznosti vzpostavljanja
pozitivnega odnosa do ucencev, ob
razumevanju in spostovanju njihovega
socialnega, kulturnega in jezikovnega
porekla, ter drugih osebnih okoliscin;
prepoznavajo ucence s posebnimi
potrebami, prilagajajo delo njihovim
potrebam in sodelovanje z drugimi
strokovnimi delavci.

Objectives:
Students:

learn how to identify the signs and causes of
(under)performance in mathematics for
pupils with learning difficulties;

acquire knowledge on how to make
mathematics content accessible to pupils
with learning difficulties in mathematics;
learn, acquire and apply basic knowledge on
how to support students with learning
difficulties in mathematics in the conative and
cognitive domains;

acquire knowledge of specific arithmetic
difficulties and dyscalculia;

learn the importance of using and applying
didactic aids for pupils with learning
difficulties in mathematics;

acquire the knowledge to plan a didactic unit
from the perspective of helping pupils with
learning difficulties in mathematics;

acquire the knowledge to monitor pupils'
progress;

acquire knowledge on the meaningful use of
ICT technology in the learning and teaching of
pupils  with  learning  difficulties in
mathematics.

General competences:

Students:

recognise, be aware of and take into account
the common characteristics and differences
between students;

select and use strategies, approaches and
methods of work in a meaningful way
according to the different needs of the
learners;

master the basic principles and procedures
for planning, implementing and evaluating
the educational process;

develop the ability to establish positive
attitudes towards pupils, understanding and
respecting their social, cultural and linguistic
backgrounds and other personal
circumstances;

identify pupils with special needs, adapting
their work to their needs and cooperating
with other professionals.






Predmetnospecificne kompetence:

Studenti:

spoznajo znacilnosti razvoja in potenciala
ucencev z uénimi tezavami pri matematiki;
razvijejo sposobnost odkrivanja in
prepoznavanja posebnih potreb (pri
matematiki) vsakega posameznika z
uporabo ustreznih postopkov, metod in
tehnik;

razvijejo sposobnosti poenostavljanja,
raz€lenjevanja zapletenih matematicnih
vprasanj ter oblikovanje le-teh v u¢encem
razumljiva vpra$anja, na katere lahko
ucenci sami najdejo odgovore;

imajo zmozZnosti prilagajanja pristopov
ucenja in poucevanja matematike uc¢encem
z uénimi teZzavami pri matematiki;

pridobijo sposobnosti nacrtovanja dela in
izdelava individualiziranih programov za
ucence z uénimi tezavami pri matematiki.
pridobijo znanje o smiselni uporabi IKT
tehnologije pri ucéenju in poucevanju
matematike.

Subject-specific competences:

Students:

learn about the developmental
characteristics and potential of pupils with
learning difficulties in mathematics;

develop the ability to detect and identify the
special needs (in mathematics) of each
individual, using appropriate procedures,
methods and techniques;

develop the ability to simplify and break
down complex mathematical questions and
to formulate them into questions that pupils
can understand and to which they can find
the answers;

have the ability to adapt approaches to
learning and teaching mathematics for pupils
with learning difficulties in mathematics;
acquire the skills to plan work and design
individualised programmes for pupils with
learning difficulties in mathematics.

acquire knowledge of the meaningful use of
ICT technology in the learning and teaching
of mathematics.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

Studenti:

poznajo in razumejo razli¢ne nivoje in
pristope k ucenju in poucevanju
matematike, uposteva njihove posebne
potrebe ter starostno skupino ucenceyv;
zavedajo se pomena ucenja matematike za
ucence z uénimi tezavami pri matematiki;
poznajo in razumejo posebnosti v razvoju
ucencev z uénimi tezavami pri matematiki
ter obvladajo strategije, metode in oblike,
ki se uporabljajo pri njihovi vzgoji in
izobraZzevanju.

Uporaba:
Studenti:

pri predmetu pridobljeno znanje uporabijo
pri Studiju in pri poucevanju;

razvijejo sposobnost nacrtovanja,
prilagajanja in izvedbe programa ucenja
matematike v odvisnosti od potreb
ucencev;

razvijejo sposobnosti nacrtovati
prilagoditve za ucence z u¢nimi tezavami
pri matematiki;

Knowledge and understanding:

Students:

Use:

know and understand the different levels
and approaches to learning and teaching
mathematics, taking into account their
specific needs and age group;

are aware of the importance of learning
mathematics for pupils with learning
difficulties in mathematics;

know and understand the specific
developmental needs of pupils with learning
difficulties in mathematics and the
strategies, methods and formats used in
their education.

Students:

apply the knowledge gained in the course to
their studies and teaching;

develop the ability to plan, adapt and
implement a mathematics curriculum
according to the needs of the students;
develop the ability to plan adaptations for
pupils with learning difficulties in
mathematics;






e razvijejo sposobnosti kriticnega presojanja .

teorij in teoreti¢no znanje povezujejo s

prakso;
e razvijejo sposobnosti za izdelavo

individualiziranega programa in izvedbo

potrebnih prilagoditev in pomoci

e razvijejo sposobnosti soot uporabe IKT °

tehnologije pri u€enju in poucevanju
matematike.

Refleksija:
Studenti:

e znajo kriticno ovrednotiti svoje delo in

razvijajo kompetence reflektivnega
praktika;
e kritiéno presojajo lastno strokovno

usposobljenost za poucevanje ucencev z

ucnimi tezavami pri matematiki;

e analizirajo in vrednotijo lastno delo ter dela

in dosezke ucencev;

e strokovno ravnanje utemeljujejo na osnovi

sodobnih teoreti¢nih izhodis¢ in
prakti¢nega dela z otroki.

develop the ability to critically evaluate
theories and relate theoretical knowledge to
practice;

develop the ability to design an
individualised programme and implement
the necessary adaptations and support
develop the ability to co-use ICT technology
in the learning and teaching of mathematics.

Reflection:
Students:

be able to critically evaluate their work and
develop the competences of a reflective
practitioner;

critically assess their own professional
competence to teach pupils with learning
difficulties in mathematics;

analyse and evaluate their own work and the
work and achievements of their pupils;

base professional practice on contemporary
theoretical perspectives and practical work
with children.

Metode poucevanja in uéenja:

Learning and teaching methods:

e interaktivna predavanja,
e pogovor;

e racunalnisko podprto ucenje (delavnice, .

preizkusi znanja itn.);

interactive lectures,

debate;

computer supported learning (workshops,
knowledge tests, etc.);

e skupinsko delo, delo v parih, individualno e work in groups, in pairs, individual work
delo (naloge); (tasks);
® vaje. e exercises.
Delez (v %) / Assessment:

Nacini ocenjevanja:

Weight (in %)

Nacin (pisni izpit, ustno izprasevanje,
naloge, projekt):
e domace naloge,
e seminarska naloga (predstavljena
v okviru seminarskih vaj),
e pisni izpit (lahko se nadomesti z
dvema kolokvijema))

Vsaka izmed nastetih obveznosti mora biti
opravljena s pozitivno oceno.

20 %20 %
60 %.

Type (examination, oral, coursework,
project):

e Homeworks,

e Seminar paper (presentation at
seminar tutorialas),

e written exam. (may be replaced by
two colloquiums).

Each of the following obligations must be
completed with a positive mark

Reference nosilca / Lecturer's references:

1. Zakelj, A, Felda, D., Coti¢, M. (2021). Assistance to pupils with learning difficulties in mathematics. V:
MARINKOVIC, SneZana (ur.). Nauka, nastava, ucenje u izmenjenom drustvenom kontekstu. Uzice:

Pedagoski fakultet. 2021, str. 519-530,






Vizintin, C., Zakelj, A., Coti&, M.(2019). Razvojna diskalkulija = Developmental dyscalculia. V:
OMELCENKO, Svitlana (ur.). Doslid?ennja nav&annja. Slovjansk: Donbaskij derzavnij pedagoginij
univerzitet: Gorlivskij institut inozemniz mov str. 65-81.

Zakelj, A., Coti¢, M.(2018). Learning disorders in mathematics. V: Mcdermott, Cynthia J. (ur.), Valenta,
Josef (ur.). Didactic challenges. Los Angeles: Department of education, Antioch University: Faculty of
education, University of Primorska: A. F. M. Krakow University, str. 23-36.

Zakelj, A., Valenci¢ Zuljan, M (2015). Uéenci z u¢nimi teZavami pri matematiki : prepoznavanje ucnih
teZav in model pomoci. 1. izd. Ljubljana: Zavod Republike Slovenije za Solstvo, 199 str., graf. prikazi,
tabele.

Zakelj, A. (2015).Teachers' views on types of support provided for pupils with learning disabilities =
Stajalista nastavnika o oblicima pomodi za ucenike s poteskoc¢ama u ucenju. Hrvatski casopis za odgoj i
obrazovanje : [CJE], ISSN 1848-5189. [Tiskana izd.], 2015, vol. 17, sp. ed. no. 4, str. 69-102.







UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Zgodovina matematike kot motivacijski faktor
Course title: History of Mathematics as a motivational factor
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
IzobraZzevalna mgtematika, 2. / 1,2, /
stopnja
Educational Mathematics, 2" Cycle / 1st, 29, /

Vrsta predmeta / Course type

Univerzitetna koda predmeta / University course code: |

| Izbirni/elective

Predavanja Seminar Vaje Klinicne vaje  Druge oblike  Samost. delo ECTS
Lectures Seminar Tutorial work Studija Individ. work
15 | / | 15sv | / | / R
Nosilec predmeta / Lecturer: ‘ prof. dr. Mara Coti¢
Jeziki / Predavanja / Lectures: | slovenski/Slovenian
Languages: Vaje / Tutorial: | slovenski/Slovenian
Pogoiji za vkljucitev v delo oz. za opravljanje Studijskih  Prerequisits:
obveznosti:
/ /
Vsebina: Content (Syllabus outline):
Zgodovina matematike: History of Mathematics:

e matematika predgrskega obdobja (rovasi, e mathematics of the pre-Greek period (tally
egipcanska matematika, babilonska sticks, Egyptian mathematics, Babylonian
matematika); mathematics);

e starogrSka matematika (Pitagora, Evklid, e Greek mathematics (Pythagoras, Euclid,
Arhimed); Archimedes);

e kitajska, arabska in indijska matematika; e Chinese, Arabic and Indian mathematics;

e srednjeveska in renesancna matematika, e Mathematics in the Middle Ages and
razvoj algebre in kompleksnih Stevil; Renaissance, the development of Algebra and

e zgodovina infinitezimalnega, complex numbers;
diferencialnega in integralskega racuna e the history of Calculus (Newton, Leibniz);
(Newton, Leibniz); e the history of Probability.

e zgodovina verjetnostnega racuna.

Mathematics Education:
Didaktika matematike: e history of Mathematics as a motivation

e zgodovina matematike kot motivacijski factor;
faktor; e laboratories on the theme of history of

e |aboratorijsko delo na temo zgodovine mathematics.
matematike.






Temeljni literatura in viri / Readings:

Temeljna literatura/Basic readings:

G. James, A Short History of Greek Mathematics, eBook, 2010.

W. W. R. Ball, A Short Account of the History of Mathematics, eBook, 2012.

H. Jahnke. Hisotry of mathematics and education: ideas and experiences. Vandenhoeck & Ruprech,
1996.

D. Doz (2021). Using the History of Mathematics as a motivational factor in teaching Math. HayuHu
cKyn Hayka, HacTaBa, yuetbe Y U3MEHEHOM APYLUTBEHOM KOHTEKCTY Meaarowkmn GakynteTy YkuLy
22. oktobap 2021, str. 471-482.

Y. D. Arthur idr. (2022). Modeling Student's Interest in Mathematics: Role of History of
Mathematics, Peer-Assisted Learning, and Student's Perception. EURASIA Journal of Mathematics,
Science and Technology Education, 18(10).

H. N. Jahnke idr. (2022). Three past mathematicians’ views on history in mathematics teaching and
learning: Poincaré, Klein, and Freudenthal. ZDM—-Mathematics Education, 54(7), 1421-1433.

Dodatna literatura/Additional readings:

D. Jacuette, Philosophy of Mathematics — An Anthology, Blackwell, Oxford, 2002.

C. B. Boyer, A history of mathematics, John Wiley & Sons, 2011.

C. Tzanakis idr., Integrating history of mathematics in the classroom: an analytic survey. V: History in
mathematics education (str. 201-240). Springer, Dordrecht, 2002.

M. N. Fried (2001). Can mathematics education and history of mathematics coexist?. Science &
Education, 10(4), 391-408.

Cilji in kompetence: Objectives and competences:
Cilji: Objectives:
Studenti: Students:

e spoznajo zgodovinski razvoj matematicnih e are familiar with the historical development
teorij in osnovnih vej matemati¢ne of mathematical theories and main
znanosti; mathematical fields;

e spoznajo zgodovinski pomen nekaterih e know the  historic value of some
matematikov; mathematicians;

e spoznajo pomen uporabe zgodovine e are familiar with the effects of using the
matematike pri pouku matematike. history of mathematics in Math classrooms.

Splosne kompetence: General competences:
Studenti: Students:

e vzpostavljajo primerno delovno okolje s e create an appropriate working environment
tem, da uporabljajo Sirok repertoar metod in by applying a broad repertoire of methods
strategij dela, ki spodbujajo miselno and strategies of work that stimulate mental
aktivnost; activity;

e 50 sposobni premisljeno analizirati dobre in e are capable to thoughtfully analyze the
Sibke plati svojega pedagoskega dela in strengths and  weaknesses of their
nacrtovati svoj profesionalni razvoj; educational work and to plan their

e izkoristijo priloZnosti za stalno strokovno professional development;
izpopolnjevanje in za inoviranje svojega e take advantage of opportunities for
dela. continuing professional development and

innovation of their work.






Predmetnospecificne kompetence:

Studenti:

poznajo povezanost matematicnih disciplin
in s tem kvalitetneje obvladajo njihove
temelje;

celoviteje pristopajo k razvoju strategij
reSevanja matematicnih problemov;

S0 pozorni na natancnost in zaupajo v lastne
sposobnosti;

suvereno obvladajo zgodovino razvoja
matematike, da lahko gradijo ustrezne
didakti¢ne pristope;

poznajo in uporabljajo matematicni jezik in
terminologijo;

znajo sestaviti u¢no uro, v kateri predstavijo
zgodovinski razvoj predelane vsebine;
razumejo zgodovinske tezave pri razvoju
doloc¢enih matemati¢nih pojmov in teorij ter
znajo le-te smotrno uporabljati pri svojem
delu.

Subject-specific competences:

Students:

know the connections within different
mathematical fields and understand their
foundations;

possess developed strategies for solving
mathematical problems and skills of
application of mathematics;

are attentive to accuracy and confident in
their own abilities;

competently master the history of
mathematics to be able to build the
appropriate didactic approaches;

know and use mathematical language and
terminology;

know how to incorporate the history of
mathematics in their lessons;

understand the historical problems in the
development of some mathematical ideas
and theories, and they know how to use
them efficiently in their work.

Predvideni studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

Student/-ka:

pozna vsebine iz zgodovine matematike, ki
so primerne za ucence in dijake;

se zna natancéno izrazati in uporabljati
matematicni jezik;

pozna osnovni potek razvoja matematike
skozi zgodovino;

pozna nekaj vprasanj in dilem iz zgodovine
matematike;

zna smotrno vkljucevati elemente iz
zgodovine matematike, da motivira svoje
ucence in dijake;

zna motivirati dijake z zanimivimi in/ali
kocljivimi vprasanji iz zgodovine
matematike;

razume in zna uporabljati zgodovinske
metode za reSevanje matematicnih
problemov.

Uporaba:
Student/-ka:

se pri matematicni razlagi in prenosu
matematicnih znanj opira na dejstva iz
zgodovine matematike;

se v pogovoru o matematiki nasploh zaveda
nekaterih dejstev iz zgodovine filozofije
matematike;

Knowledge and understanding:

Students:

know the contents in history of mathematics
suitable for their students;

can express themselves accurately and know
how to use mathematical language;

know the development of mathematics
through its history;

know some questions and dilemmas in the
history of mathematics;

know how to include elements from the
history of mathematics to motivate their
students;

know how to motivate students with
interesting questions from the history of
mathematics;

understand and know how to use historical
methods to solve mathematical problem:s.

Use:
Students:
e rely on elements of the history of
mathematics in  their  mathematical

argumentations and explanations;

while exposing mathematical themes, they
recognize elements from the history and
philosophy of mathematics;






e povezuje matematicne vsebine z drugimi e relate mathematical content with other

podrodji. areas.
Refleksija: Reflection:
Student/-ka: Students:

e dodatno  razvije  logi¢no-matemati¢no e additionally develop logical-mathematical
misljenje  in  sposobnost  opazovanja, thinking and the ability of observing,
ocenjevanja, abstrakcije in generalizacije; assessing, abstraction, and generalisation;

e ima pridobljen ¢ut za urejenost, vztrajnost in e possess acquired sense for orderliness,
sistematic¢nost pri delu; persistence, and for systematic work;

* se zaveda zgodovinsko-filozofske e recognize the philosophical-historical
komponente matematike oziroma njenega components of mathematics and the
nastajanja in razvoja. historical foundations of mathematics itself.

Metode poucevanja in ucenja: Learning and teaching methods:

e predavanja, e |ectures,

e seminarske vaje, ® seminar exercises,

e |aboratorijske vaje, e laboratory practice,

e delo z besedili, e work with texts,

e Studij literature in e study of literature and

® virov. e sources.

Delez (v %) /
Nacini ocenjevanja: Weight (in %) Assessment:
Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

e Seminarska naloga (predstavitev na e Seminar work (presentatin at
seminarskih vajah) 50 % seminar tutorials)

e  Pisniizpit 50 % e Written exam.

Reference nosilca / Lecturer's references:

1.

DOZ, Daniel, FELDA, Darjo, COTIC, Mara. U¢enje in pougevanje evklidske geometrije : neko¢, danes in
jutri. V: ISTENIC, Andreja (ur.), et al. Vzgoja in izobrazevanje med preteklostjo in prihodnostjo =
Upbringing and education between the past and the future. Koper: Zalozba Univerze na Primorskem,
2023. Str. 391-409, ilustr. Knjiznica Ludus, 45. ISBN 978-961-293-255-8, ISBN 978-961-293-256-5.
ISSN 2630-3809. https://www.hippocampus.si/ISBN/978-961-293-255-8.pdf, DOIl: 10.26493/978-
961-293-255-8.391-409. [COBISS.SI-ID 164780803]

ZAKELJ, Amalija, COTIC, Mara, KADUEVIC, Dorde, LIPOVEC, Alenka. Learning and teaching
mathematics. V: ZAKELJ, Amalija (ur.), et al. Selected topics in the didactics of mathematics. Koper:
Zalozba Univerze na Primorskem, 2023. Str. 7-13. KnjiZnica Ludus, 42. ISBN 978-961-293-186-5. ISSN
2536-1937. [COBISS.SI-ID 137803267]

KLANCAR, Andreja, ISTENIC, Andreja, COTIC, Mara, ZAKELJ, Amalija. Problem-based geometry in
seventh grade : examining the effect of path-based vs. conventional instruction on learning outcomes.
International journal: emerging technologies in learning. 2021, vol. 16, no. 12, str. 16-35, graf. prikazi.
ISSN  1863-0383.  https://online-journals.org/index.php/i-jet/article/view/21349/9377,  DOI:
10.3991/ijet.v16i12.21349. [COBISS.SI-ID 67638019]







UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Znanstvena in strokovna literatura s podroc¢ja matemati¢nega izobrazevanja
Course title: Scientific and professional literature in the field of mathematics education
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
|zobraZzevalna mgtematika, 2. / 1.2, /
stopnja
Educational Mathematics, 2" Cycle / 15t 2nd, /
Vrsta predmeta / Course type ‘ izbirni/elective
Univerzitetna koda predmeta / University course code: ‘
. . . Lab. vaje .
Predavanja Seminar Sem. vaje Laborato Teren.vaje  Samost. delo ECTS
Lectures Seminar Tutorial work Y Field work Individ. work
T / | 15sv | / | / IR
Nosilec predmeta / Lecturer: | Prof. dr. Darjo Felda
Jeziki / Predavanja / Lectures:|slovenski / Slovenian
Languages: Vaje / Tutorial: | slovenski / Slovenian
Pogoiji za vkljucitev v delo oz. za opravljanje Prerequisits:
Studijskih obveznosti:
/ /
Vsebina: Content (Syllabus outline):
e matematicni jezik in Solski matemati¢ni jezik; e mathematical language and school mathematical
e strokovna matematicna besedila; language;
e matemati¢ni Elanki in prispevki za ucence in| | ® professional mathematical text;
dijake; e mathematical articles and contributions for
e matematicni ¢lanki in prispevki za ucitelje. pupils and students;
e mathematical articles and contributions for
teachers.

Temeljni literatura in viri / Readings:

Temeljna literatura / Basic Readings:

e Strokovna matematicna literatura (visokoSolski, srednjesolski in osnovnosolski matematicni ucbeniki
in druga ucbeniska gradiva).

e Znanstveni in strokovni ¢lanki s podrocja didaktike matematike.

e Revija Matematika v Soli.

e Revija Obzornik za matematiko in fiziko.

Dodatna literature / Additional Readings:

e Revija Presek, list za mlade matematike, fizike, astronome in racunalnicarje.
e Razli¢ne tuje revije s podrocja ucenja in poucevanja matematike.






FELDA, Darjo, BON KLANIJSCEK, Mirjam. Teaching statistics in the background of teaching
mathematics. The new educational review, ISSN 1732-6729, 2017, vol. 48, no. 2, str. 65-75. doi:
10.15804/tner.2017.48.2.05.
https://czasopisma.marszalek.com.pl/images/pliki/tner/201702/tner20170205.pdf

FELDA, Darjo. Matematika in matematicni jezik. V: STARC, Sonja (ur.). Akademski jeziki v casu
globalizacije = Academic languages in the era of globalisation, (Knjiznica Annales Ludus). Koper:
Univerza na Primorskem, Znanstveno-raziskovalno sredisce, Univerzitetna zalozba Annales. 2012, str.

92-99, 298-299.

e FELDA, Darjo, COTIC, Mara. Zakaj poucevati matematiko = Why teach mathematics. Revija za
elementarno izobrazevanje, ISSN 1855-4431. [Tiskana izd.], sep. 2012, letn. 5, §t. 2/3, str. 107-120.
http://www.dlib.si/stream/URN:NBN:Sl:doc-NN7PISQN/c4166f76-ef62-4751-8d61-

dc344b803ed1/PDF

Cilji in kompetence:

Objectives and competences:

Studenti:
e razlikujejo med matemati¢nim jezikom in
Solskim matematicnim jezikom,
e znajo napisati strokovni ¢lanek za ucence in
dijake oziroma za ucitelje,
e znajo oblikovati ¢lanek za natis oziroma
objavo na spletni strani.

Splodne kompetence:
Studenti:

e vzpostavljajo primerno delovno okolje s
tem, da uporabljajo Sirok repertoar metod
in strategij dela, ki spodbujajo miselno
aktivnost,

e 5o sposobni premisljeno analizirati dobre in
Sibke plati svojega strokovnega dela in
nacrtovati svoj profesionalni razvoj,

e izkoristijo priloZnosti za stalno strokovno
izpopolnjevanje in za inoviranje svojega
dela.

Predmetn ospecificne kompetence:
Studenti:

e imajo razvit cut za matematicni jezik, ki ga
prevajajo v Solski matematicni jezik,

e izbirajo ustrezen nacin pisanja strokovnih
matematicnih besedil glede na ciljno
publiko,

e 50 pozorni na natancnost in zaupajo v
lastne sposobnosti.

Objectives:

Students:
e distinguish between mathematical language
and school mathematical language,
e know how to write a professional article for
students and teachers,
e know how to create an article for print or
publishing on a Web page.

General competences:

Students:

e establish appropriate working environment
by the use of a wide repertoire of methods
and strategies which promote thinking
activity,

e are able to thoughtfully analyze good and
weak sides of their professional work and to
plan their professional development,

e take advantages of the opportunities for in-
service training and innovating their work.

Subject-specific competences:

Students:

e have a developed sense of the mathematical
language that translate into school
mathematical language,

e select the proper way of writing professional
mathematical texts according to the target
audience,

e are paying attention to the accuracy and are
confident in their own abilities.




https://czasopisma.marszalek.com.pl/images/pliki/tner/201702/tner20170205.pdf



Predvideni studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
Studenti:
e razumejo matematiéni jezik in se zavedajo
nujnosti uporabe Solskega matematic¢nega

jezika,

e poznajo osnovne oblike pisanja in
oblikovanja strokovnega matemati¢nega
besedila,

e znajo pisno komunicirati z ucenci in dijaki
oziroma ucitelji.

Uporaba:
Studenti:

e 50 sposobni uporabljati Solski matematicni
jezik, ki je v sozvolju z matemati¢nim

jezikom,
e piSejo  krajsa in  daljSa  strokovna
matematic¢na besedila, namenjena

ucencem, dijakom in uciteljem.

Refleksija:
Studenti:

e 50 sposobni svoja opazovanja in spoznanja
zapisati v obliki krajsih ali daljsih strokovnih
besedil;

e imajo pridobljen ¢ut za urejenost, vztrajnost
in sistemati¢nost pri delu.

Knowledge and understanding:
Students:

e understand mathematical language and are
aware of the necessity of the use of the
school mathematical language,

e are familiar with the basic forms of writing
and formatting professional mathematical
text,

e arefamiliar with written communication with
students or teachers.

Application:
Students:

e are able to use the school math language that
is in tune with mathematical language,

e write shorter and longer professional
mathematical texts, intended for pupils,
students and teachers.

Reflection:

e Students:

e are able to record their observations and
realizations in the form of shorter or longer
professional texts,

e develope a sense of making arrangements,
persistence and consistence in work.

Metode poucevanja in ucenja:

Learning and teaching methods:

e interaktivna predavanja,

e raziskovalno in problemsko oziroma
projektno delo,

e obrnjena ucilnica.

e interactive lectures,
e research and problem or project work,
e flipped classroom.

Delez (v %) /

Nacini ocenjevanja: Weight (in %) Assessment:
Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

o Kratki pisni izdelki 40 % e Short written articles

e Seminarska naloga (predstavljena v 40 % e Seminar work (preparation at
okviru seminarskih vaj) seminar tutorials)
e Predstavitev seminarske naloge 20% e Presentation of seminar work

Vsaka izmed nastetih obveznosti mora biti
opravljena s pozitivho oceno.

Each of the following obligations must be
completed with a positive mark.






Reference nosilca / Lecturer's references:

1.

FELDA, Darjo, COTIC, Mara. Mathematical reprezentations and inconsistencies in comunication. V:
ZAKELJ, Amalija (ur.), et al. Selected topics in the didactics of mathematics. Koper: Zalozba Univerze
na Primorskem, 2023. Str. 91-106, graf. prikazi. Knjiznica Ludus, 42. ISBN 978-961-293-186-5. ISSN
2536-1937. [COBISS.SI-ID 137809155]

ZAKELJ, Amalija, COTIC, Mara, FELDA, Darjo, HUDOVERNIK, Sanela. The importance of reading literacy
in learning mathematics. V: LEPICNIK-VODOPIVEC, Jurka (ur.), JANCEC, Lucija (ur.), STEMBERGER, Tina
(ur.). Implicit pedagogy for optimized learning in contemporary education. Hershey (PA): Information
Science Reference, an imprint of IGI Global, 2019. Str. 205-223, tabele. Advances in educational
technologies and instructional design book series. ISBN 978-1-5225-5799-9, ISBN 1-5225-5799-7.
ISSN 2326-8905. https://www.igi-global.com/book/implicit-pedagogy-optimized-learning-
contemporary/192052, DOI: 10.4018/978-1-5225-5799-9.ch011. [COBISS.SI-ID 1540668612]

FELDA, Darjo. Mathematical knowledge as a passing information or as a useful tool, (Studien zur
Schulpadagogik, Bd. 88). Hamburg: Verlag Dr. Kovac, cop. 2019.

ZAKELJ, Amalija, FELDA, Darjo. Theoretical design of process-didactic model of teaching and learning
mathematics. V: MARINKOVIC, SneZana (ur.). Nauka, nastava, uenje : problemi i perspektive. UZice:
Pedagoski fakultet. 2019, str. 477-488.







UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Poglobljene teme iz teorije Stevil
Course title: In-depth Topics in Number Theory
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
IzobraZevalna matematika, 2. stopnja / 1. /
Educational Mathematics, 2nd Cycle / 15t /

Vrsta predmeta / Course type

|Obvezni/compu|sory

Univerzitetna koda predmeta / University course code: |/
Predavanja Seminar Vaje Klinicne vaje  Druge oblike  Samost. delo ECTS
Lectures Seminar Tutorial work Studija Individ. work
| s / | 1ssv | / | / | 10 || 6
Nosilec predmeta / Lecturer: | Prof. dr. Stefko Miklavi¢
Jeziki / Predavanja / Lectures: | Slovenski / Slovenian
Languages: Vaje / Tutorial: | Slovenski / Slovenian

Pogoji za vkljuditev v delo oz. za opravljanje
$tudijskih obveznosti:

Prerequisits:

Osnovno znanje teorije Stevil in abstraktne algebre.

Basic knowledge of number theory and abstrac

algebra.

Vsebina:

Content (Syllabus outline):

Predavajo se najpomembnejSe  raziskovalno
aktualne teme iz podrocja teorije Stevil, ki med
drugimi lahko vkljuujejo naslednja vsebinska
podpodrodja:

- Diofanske enacbe,

- Geometrija Stevil,

- Aditivna teorija Stevil,

- Algebraicna teorija Stevil.

The most current research topics in the field of
number theory are taught, which, among others may
include the following sections:

- Diophantine equations,

- Algebraic geometry,

- Additive number theory,

- Algebraic number theory.

Temeljni literatura in viri / Readings:

Osnovna literatura / Basic reading:

e D. M. Burton, Elementary Number Theory , McGraw-Hill, 2011.
e | Grasselli, Diofantske enacbe, DMFA, Ljubljana, 1984.
e . Grasselli, Osnove teorije stevil, Mladinska knjiga, Ljubljana, 1966.

Dodatna literatura / Additionaly reading:

e A. Baker, A Concise Introduction to the Theory of Numbers, Cambridge University Press, Poglavja 1,3,4,






1997

e D. Welsh, Codes and Cryptography, Oxford University Press 1988, Poglavje 11.

Cilji in kompetence:

Objectives and competences:

Cilji:
e Student se poglobljeno spozna z lastnostmi
teorije Stevil ter se seznani
povezavo z ostalimi podrocji matematike.

z njihovo

Splosne kompetence:

e Student se u¢i matemati¢nega razmisljanja
in spoznava strogi matematicni jezik. Na tak
nacin doseZe suveren in kriticen odnos do
razlicnih nacinov obravnavanja posameznih
matematicnih vsebin.

Predmetno specificne kompetence:

e Student poglobljeno osvoji teorije §tevil.

e Student razume uporabo teorije Stevil v
nekaterih drugih matemati¢nih disciplinah,
na primer v kriptografiji..

Objectives:

e Students get in-depth knowledge of the
properties of number theory, and learn
about their connection to other areas of
mathematics.

General competences:
e Students learn mathematical thinking and
learn about rigorous mathematical language.
In this way they achieve a sovereign and
critical attitude towards different ways of
addressing specific mathematical content.

Subject-specific competences:
e Students acquire an in-depth knowledge of
the number theory.

e Students understand the use of number
theory in
disciplines, such as cryptography.

some other mathematical

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

e Student/ka poglobljeno pozna pojme in
izreke iz teorije Stevil (deljivost Stevil,
prastevila, kongruence, verizni ulomki,
Fermatov in Eulerjev izrek).

Uporaba:

e Student je sposoben/-na  ucinkovito

uporabljati pridobljeno znanje.

Refleksija:
e Student je zmoZen/-na ovrednotiti svoje
poznavanje obravnavane snovi glede na
uresnicevanje zastavljenih ciljev.

Knowledge and understanding:

e Students get in-depth knowledge of the
concepts and theorems in number theory
(divisibility, prime numbers, congruences,
continued fractions, Fermat and Euler
theorems).

Application:
e Students are able to effectively use acquired
knowledge.

Reflection:
e Students are able to evaluate their
knowledge of the material according to the
agreed objectives.

Metode poucevanja in ucenja:

Learning and teaching methods:

e Predavanja
e seminar
e individualne naloge

e |ectures
e semina
e individual homeworks






e problemsko ucenje in
e projektno delo

problem-based learning and
study projects

Nacini ocenjevanja:

Delez (v %) /
Weight (in %)

Assessment:

Nacin (pisni izpit, ustno izprasevanije,
naloge, projekt):

Type (written exam, oral exam, coursework,
project):

e  Pisniizpit (lahko se nadomesti z
najvec tremi kolokviji)

70 %

e Written exam (may be replaced by a
maximum of three colloquiums)

e Ustniizpit

30 %

e QOral exam

Reference nosilca / Lecturer's references:

1. HUJDUROVIC, Ademir, KUTNAR, Klavdija, KUZMA, Bojan, MARUSIC, Dragan, MIKLAVIC, Stefko, OREL,
Marko, et al. On intersection density of transitive groups of degree a product of two odd
primes. Finite fields and their applications. febr. 2022, vol. 78, str. 1-10. ISSN 1071-
5797. https://www.sciencedirect.com/science/article/abs/pii/S1071579721001696

2. MIKLAVIC, Stefko, SPARL, Primoz. On distance magic circulants of valency 6. Discrete applied
mathematics. [Print ed.]. 2023, vol. 329, str. 35-48. ISSN 0166-
218X. https://www.sciencedirect.com/science/article/abs/pii/S0166218X22004875

3. FERNANDEZ, Blas, MALEKI, Roghayeh, MIKLAVIC, Stefko, RAZAFIMAHATRATRA, Andriaherimanana
Sarobidy. On closed distance magic circulants of valency up to 5. Discrete mathematics. [Print ed.].

2023, iss. 12, art. 113581, str. 1-12, ilustr. ISSN 0012-

365X. https://www.sciencedirect.com/science/article/pii/S0012365X23002674 ?via%3Dihub

4. MIKLAVIC, Stefko, PARDEY, Johannes, RAUTENBACH, Dieter, WERNER, Florian. Maximizing the
Mostar index for bipartite graphs and split graphs. Discrete optimization. 2023, iss. 1, art. 100768,

str. 1-7. ISSN 1572-

5286. https://www.sciencedirect.com/science/article/pii/S1572528623000105?via%3Dihub

5. MIKLAVIC, Stefko, SPARL, Primoz. Classification of tetravalent distance magic circulant
graphs. Discrete mathematics. [Print ed.]. 2021, vol. 344, iss. 11, str. 1-8. ISSN 0012-
365X. https://www.sciencedirect.com/science/article/abs/pii/S0012365X21002703?via%3Dihub#!




https://www.sciencedirect.com/science/article/abs/pii/S1071579721001696

https://www.sciencedirect.com/science/article/abs/pii/S0166218X22004875

https://www.sciencedirect.com/science/article/pii/S0012365X23002674?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S1572528623000105?via%3Dihub

https://www.sciencedirect.com/science/article/abs/pii/S0012365X21002703?via%3Dihub#!




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Matemati¢no-racunalniska orodja
Course title: Mathematical computing tools
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
IzobraZevalna matematika, 2. stopnja / 1. /
Educational mathematics, 2nd Cycle / 1= /
Vrsta predmeta / Course type ‘ Obvezni/compulsory
Univerzitetna koda predmeta / University course code: \/
Predavanja Seminar Vaje Klinicne vaje  Druge oblike  Samost. delo ECTS
Lectures Seminar Tutorial work Studija Individ. work
| / | / | eosv | / | / | 120 || s
Nosilec predmeta / Lecturer: ‘ Prof. dr. Vito Vitrih
Jeziki / Predavanja / Lectures: |/
Languages: Vaje / Tutorial: | Slovenski / Slovenian

Pogoji za vkljuditev v delo oz. za opravljanje
Studijskih obveznosti:

Prerequisits:

Osnovno znanje analize, linearne algebre in dela z
racunalnikom.

Basic bacground in analysis, linear algebra and work
with computer.

Vsebina:

Content (Syllabus outline):

Pokrite bodo vsebine, ki spadajo med spodaj
nastete:

1. Wolfram Mathematica
- osnove programa, elementarni izracuni, grafi
funkcij,
- reSevanje standardnih problemov iz analize,
linearne algebre, diferencialnih enacb itd.
- risanje (ekplicitne, implicitne, parametri¢ne
prezentacije objektov),
- ustvarjanje interaktivnih in dinamicnih risb.
- graficna predstavitev reSitev NDE in PDE.
- izbrana poglavja.

2. MATLAB oziroma Octave
- osnove programa
- vgrajene funkcije
- delo z matrikami

- uvaZanje in izvazanje podatkov med

The following topics will be included:

1. Wolfram Mathematica

- elementary calculations, graphs,

- solving standard problems from analysis, linear
algebra, differential equations, etc.

- drawing (explicit, implicit, parametric presentation
of objects),

- creating interactive and dynamic drawings.

- graphical presentation of NDE and PDE solutions.
- selected topics.

2. MATLAB or Octave

- elementary calculations

- built-in functions

- working with matrices

- import and export between MATLAB/Octave and
other formats

- visualization (drawing different objects)






MATLABom/Octavom in ostalimi formati - programming (writing m functions)
- vizualizacija (risanje razlicnih objektov) - Error handling
- programiranje (pisanje funkcij) - Toolboxes in MATLAB
- obravnava napak - solving real problems with MATLAB or Octave
- Orodja v MATLABuU
- reSevanje realnih problemov z MATLABom ali 3. Blender
Octavom - basics of the program
- getting to know the user interface
3. Blender - 3D modeling
- oshove programa - basics of animation
- spoznavanje uporabniskega vmesnika - video conversion
- 3D modeliranje
- osnove animacije
- pretvorbe v video

Temeljni literatura in viri / Readings:

Osnovna Literatura/Basic Readings:
e P.Wellin ‘Programming with Mathematica: An Introduction’, Cambridge University Press
e R. Hazrat, ‘Mathematica: a problem centered approach’, Springer
e G.R. Lindfield, Numerical Methods: Using MATLAB, e-book, Academic Press, 2012
e R.V. Dukkipati, MATLAB: An Introduction with Applications, e-book, New Age International, 2008

Dodatna literature/Additional Readings:
e P. Wellin, Essentials of Programming in Mathematica, 2016, Cambridge University Press
e S. Wagon ‘Mathematica in Action: Problem Solving Through Visualization and Computation’,
Springer
e M. Muresan, Introduction to Mathematica with Applications, 2017, Springer.
T. A. Davis, Matlab Primer, 8" edition, 2011, University of Florida, Chapman & Hall/CRC
D. J. Higham, N. J. Higham, Matlab Guide, 3rd edition, 2017.
S. Wolfram, Mathematica book, 5th edition, Wolfram Media, 2003.
M. L. Abell, J. P. Braselton, Mathematica by Example, 3rd edition, Elsevier, 2004.
e R.J.Gaylord, S. N. Kamin, P. R. Wellin, Programming with Mathematica, 2nd edition, Springer-Verlag
New York, 1996.
e C. Moler, Numerical computing with MATLAB, revised reprint, Prentice Hall India Learning Private

Limited, 2012.
Cilji in kompetence: Objectives and competences:
Cilji: Objectives:

e Student/-ka spozna osnovne principe za e Students learn the basic tools to work with
delo s CAS programi, kot so Mathematica, some Computer Algebra System programs,
Matlab, Octave, Scilab, Maple, Maxima in such as Mathematica, Matlab, Octave,
podobni. Scilab, Maple, Maxima and similar.

Splosne kompetence: General competences:

e Student/-ka osvoji splosne koncepte iz e Student becomes familiar with general
podrocja racunalnistva, nadgradi concepts in computer science, gains an
razumevanje konceptov programiranja in se understanding of the general concepts of
uci uporabljati racunalnik pri resevanju programming and learns how to use a






matematicnih problemov.

Predmetnospecifi¢éne kompetence:
e Student/-ka razume delovanja programov
kot so npr. Mathematica, Matlab, Maple,
Maxima, Octave, Scilab ...

computer to solve mathematical problems.

Subject-specific competences:
e Student understand the operation of
software such as Mathematica, Matlab,
Maple, Maxima, Octave, Scilab ...

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
e Student/-ka pozna delovanje nekaterih
racunalniskih programov.

Uporaba:
e Student/-ka je sposoben/-na ucinkovito
uporabljati pridobljeno znanje.

Refleksija:
e Student/-ka je zmoZen/-na ovrednotiti svoje
poznavanje obravnavane snovi glede na
uresnicevanje zastavljenih ciljev.

Knowledge and understanding:
e Student knows the operation of selected
computer programs.

Application:
e Studentis able to effectively use acquired
knowledge.

Reflection:
e Studentis able to evaluate their knowledge
of the material according to the agreed
objectives.

Metode poucevanja in ucenja:

Learning and teaching methods:

e seminarske vaje
e individualne domace naloge
e projektno delo

e Tutorials
e ndividual homeworks
e projects

DeleZ (v %) /

Nacini ocenjevanja:

Weight (in %)

Assessment:

Nacin (pisni izpit, ustno izprasevanje,
naloge, projekt, predstavitev na seminarju)

Type (examination, oral exam, coursework,
project, presentation at the seminar):

Pisni izpit (lahko se nadomesti z najvec

Written exam (may be replaced by a

dvemi kolokviji) 50 % maximum of two colloquiums)
Ustni izpit 20 % Oral exam

Projektna naloga 20% Project work

Domace naloge 10 % Homeworks

Reference nosilca / Lecturer's references:

1. FAROUKI, Rida A. M. T., KNEZ, Marjetka, VITRIH, Vito, ZAGAR, Emil. On the construction of
polynomial minimal surfaces with Pythagorean normals. Applied mathematics and computation.
[Print ed.]. Dec. 2022, vol. 435, str. 1-12. ISSN 0096-3003.

2. KAPL, Mario, VITRIH, Vito. C1 isogeometric spline space for trilinearly parameterized multi-patch
volumes. Computers & mathematics with applications. [Print ed.]. 2022, vol. 117, str. 53-68, ilustr.

ISSN 0898-1221.

3. KAPL, Mario, VITRIH, Vito. SC*sS-smooth isogeometric spline spaces over planar bilinear multi-patch
parameterizations. Advances in computational mathematics. 2021, vol. 47, str. 1-34. ISSN 1019-

7168.

4. FAROUKI, Rida A. M. T., KNEZ, Marjetka, VITRIH, Vito, ZAGAR, Emil. Spatial C2 closed loops of






prescribed arc length defined by Pythagorean-hodograph curves. Applied mathematics and
computation. [Print ed.]. Feb. 2021, vol. 391, art. 125653 (15 str.). ISSN 0096-3003.

FAROUKI, Rida A. M. T., KNEZ, Marjetka, VITRIH, Vito, ZAGAR, Emil. Planar projections of spatial
Pythagorean-hodograph curves. Computer Aided Geometric Design. Nov. 2021, vol. 91, art. 102049
(15 str.), ilustr. ISSN 0167-8396.







UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet Osnove pedagogike
Course title Basics of Pedagogy
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
IzobraZzevalna matematika, 2. stopnja / 1. 1
Educational mathematics, 2™ cycle / 1st 1
Vrsta predmeta / Course type |Obvezni / Compulsory
Univerzitetna koda predmeta / University course code \/
Druge oblike Samostoino
Predavanja / Seminar / Vaje / Klini¢ne vaje / Studija / J
: . delo/ ECTS
Lectures Seminar Tutorial Work Other types of .
Individual work
hours
15 | / B / | 60 | 3

Nosilec predmeta / Lecturer ||zr. prof. dr. Dejan Hozjan / Assoc. Prof. Dejan Hozjan, PhD

leziki / Predavanja /Lectures:

Slovenski/ Slovenian

Languages: Vaje / Tutorial:

Slovenski/ Slovenian

Pogoji za vkljuditev v delo oz. za opravljanje
Studijskih obveznosti

Prerequisites

Vsebina: Content (Syllabus outline):

e Pedagogika kot znanost. Razvoj pedagogike kot|e  Pedagogy as a science. The development of pedagogy
znanosti. as a science.

e Pedagoska metodologija. e  Educational methodology.

e Predmet pedagogike. Pedagoske discipline:|® The subject of pedagogy. Educational disciplines:

Opredelitev osnovnih pojmov: vzgoja, prevzgoja,
izobrazevanje, edukacija, socializacija.

e Vzgojni stili - pogojenost vzgojnega stila z
razumevanjem otrokove narave, otrokovega
razvoja, ciljev vzgoje, avtoritete, tehnik
discipliniranja in kaznovanja.

e Sistem vzgoje in izobraZevanja in vzgojno-
izobrazevalne institucije. Organizacija,

naértovanje in vodenje vzgojno-izobraZevalne

institucije. Svetovalno, posvetovalno delo z
razlicnimi  partnerji in z razlicnimi ciljnimi
skupinami (otroci/ucenci, starsi,
vzgojitelji/uditelji, svetom sole, lokalno
skupnostjo).

Ucitelj/vzgojitelj kot strokovnjak, usluzbenec,

instruction, socialisation.

development, the goals of education,
disciplinal techniques and punishing.
Education system and educational
Organising, planning, and
partners and with different target
local community).

Teacher as professional, public servant,

Defining the basic concepts: education, re-education,

Educational styles — the dependence of educational
styles on understanding the child’s nature, child’s
authority,

institutions.
leading an educational
institution. Advisory, counselling work with different
groups
(children/students, parents, teachers, school board,

person.
Teacher as expert in a subject area and as educator.
Teacher as learner in the process of lifelong learning.






osebnost. Ucitelj/vzgojitelj kot strokovnjak za
predmetno  podro¢je in kot  vzgojitelj.
Ucitelj/vzgojitelj kot ucenec v  procesu|e
vseZivljenjskega izobrazevanja. MozZnosti in meje
uciteljeve/vzgojiteljeve strokovne avtonomije.

e Uradni in prikriti kurikulum.

The potential and boundaries of teacher’s professional
autonomy.
Official and hidden curriculum.

Temeljni literatura in viri / Readings:

Temeljna literatura / Basic Readings:

e Krek, J. (2011. Bela knjiga o vzgoji in izobrazevanju v Republiki Sloveniji. 2011. Ljubljana: Zavod
Republike Slovenije za Solstvo.

e Pecek, M. in Lesar, |. (2023). Moc vzgoje: sodobna vprasanja teorije vzgoje. Ljubljana: Tehniska zaloZba.

Dodatna literatura / Additional Readigns:
e Kroflic, R. (2002). Izbrani pedagoski spisi: vstop v kurikularne teorije. Ljubljana: Zavod Republike
Slovenije za $olstvo.

Cilji in kompetence: Objectives and competences:

Cilji predmeta so: The objectives of the course are:

e usposobiti Studente za prepoznavanje e train students to recognize educational
vzgojnih situacij v vzgojno-izobraZzevalnih situations in educational institutions, their
institucijah, njihovo kritiéno analizo, ter critical analysis, and search,
iskanje, e understanding the teacher's involvement

e razumevanje vpetost ucitelja med between the expectations of the state,
pricakovanja drZave, starSev in njihovih parents and their children, the profession
otrok, stroke in njegovih lastnih vizij o and his own visions of teaching work,
pedagoskem delu, e forming one's own professional image and

e oblikovanje lastne profesionalne podobe in one's own educational style.
lastnega vzgojnega stila.

The subject competencies are:
Kompetence predmeta so: e acquired knowledge about educational and
e pridobljeno  znanje o  vzgojnih  in educational concepts, their philosophical and

izobrazevalnih konceptih, njihovih filozofskih historical foundations and social
in zgodovinskih temeljih ter druzbeni conditioning,
pogojenosti, e knowledge, understanding and consideration
e poznavanje, razumevanje in upoStevanje of the institutional frameworks  of
institucionalnih okvirov delovanja vzgojno- educational institutions,
izobrazevalnih institucij. e autonomy, (self-)criticism, (self-) reflexivity
e avtonomnost, (samo)kriti¢nost, when performing pedagogical work.
(samo)refleksivnost pri opravljanju
pedagoskega dela.
Predvideni Studijski rezultati: Intended learning outcomes:
e Pozna in razume osnovne pojme, razlicne|® Knows and understands the basic concepts,

vzgojno-izobraZevalne koncepte. different educational concepts.

Knows

e Pozna in

institucij z vidika vzgoje in izobraZevanja ter poti
doseganja ciljev.

razume cilje vzgojno-izobrazevalnih|®

and understands the objectives of
educational institutions in terms of education
and the ways to achieve the goals.






e Razume osnovne zakonitosti vzgojnega procesa,
vzgojo in izobraZevanje z vidika posameznika,
druZbe in njunega odnosa.

e Razvija spretnosti samorefleksije in avtonomnosti
pri  sprejemanju  strokovnih  odlocitev ter
argumentiranja svojih strokovnih odlocitev.

e Prepozna in uporablja teoreticne koncepte v
praksi, jih zna razloziti, kriticno ovrednotiti in
primerjati.

Understands the basic principles of educational
process from the perspective of the individual,
society, and their relationship.

Develops the skills of self-reflection and
autonomy in making professional decisions and
of argumentation of her/his professional
decisions.

Recognizes and use the theoretical concepts in
practice, is able to explain, critically evaluate,

and compare them.

Metode poucevanja in uenja:

Learning and teaching methods:

Oblike dela: Forms of work:
e frontalna, delo v malih skupinah, e lectures from the front, work in small
individualno delo. groups, individual work.
Metode dela: Methods of work:
e Interaktivne metode dela, ki temeljijo na e interactive methods of work based on the
principih aktivnega ucenja in poucevanja za principles of active learning and teaching for
kriticno misljenje. critical thinking.

Nacini ocenjevanja:

Delez (v %) /

Weight (in %) Assessment:

Nacin

naloge, projekt):
1. Pisni izpit
2. Krajsi pisni izdelki.

Vsaka izmed nastetih obveznosti mora biti
opravljena s pozitivno oceno.

Type (examination, oral, coursework,

project):

(pisni izpit, ustno izprasevanje,

70 %
30 %

1. Written exam
2. A shorter written product.

Each of the following obligations must be
completed with a positive mark.

Reference nosilca / Lecturer's references:

1.

BONE, Jerneja, CENCIC, Majda, FERME, Jasmina, GABER, Slavko, GOLOB, Nika, HARAMIJA, Dragica,
HOZJAN, Dejan, JAMSEK, Janez, KOS, Ziva, KRAINC IVIC, Mira, KREGAR, Sa%a, LIPOVEC, Alenka,
MAJER KOVACIC, Janja, MRSNIK, Sandra, NOVAK ZABUKOVEC, Vlasta, PAVLIN, Jerneja, PEVEC
SEMEC, Katica, PULKO, Simona, ROSC-LESKOVEC, Darinka, SABO, Mateja, SVETLIK, Karmen,
STEFANC, Damijan, TASNER, Veronika, VILAR, Polona, ZEMUAK JONTES, Melita, ZEMUIC, Katja in
ZAKEU, Amalija (2023). Pogled na 3olo 21. stoletja v duhu kompetenc in pismenosti. Ljubljana:
Zavod RS za Solstvo.

KRMAC, Nina, HOZJAN, Dejan in KUKANJA-GABRIJELCIC, Mojca (2021). MoZnosti aktivnega staranja
strokovnih delavcev v vzgoji in izobraZevanju s postopnim uvajanjem mladih v poklice. Koper:
Zalozba Univerze na Primorskem.

HOZJAN, Dejan (2019). A theoretical conceptualization of the hidden curriculum in the second half
of the twentieth century. V: LEPICNIK-VODOPIVEC, Jurka (ur.), JANCEC, Lucija (ur.), STEMBERGER,
Tina (ur.). Implicit pedagogy for optimized learning in contemporary education. Hershey (PA):
Information Science Reference, an imprint of IGI Global, str. 23-40.

HOZJAN, Dejan (2020). Dejavniki odlocanja za uciteljski poklic. Vzgoja : revija za ucitelje, vzgojitelje in
starse, 22(85), 9-11.

KLANSCEK, Miha in HOZJAN, Dejan (2020) Koraki do uspesne vzgoje. Vzgoja
vzgojitelje in starse, 22(87), 29-30.

. revija za ucitelje,












| UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Pedagosko raziskovanje

Course title: Educational Research
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
lzobrazevalna matematika, 2. / 1. /

stopnja
Educational mathematics, 2nd cycle / 1st /
Vrsta predmeta / Course type |Obvezni / compulsory

Univerzitetna koda predmeta / University course code: ‘

Predavanja Seminar Vaje Klinicne vaje  Druge oblike  Samost. delo ECTS
Lectures Seminar Tutorial Work Studija Individ. work
T / IR / | / | 80 || 4
Nosilec predmeta / Lecturer: Iprof. dr. Tina Stemberger
Jeziki / Predavanja / Lectures: | slovenski/ Slovenian
Languages: Vaje / Tutorial: | slovenski/ Slovenian
Pogoji za vkljucitev v delo oz. za opravljanje Prerequisits:
$tudijskih obveznosti:
/ | I/
Vsebina: Content (Syllabus outline):

e eti¢nost v raziskovanju, e research etics,

e raziskovalni pristopi e research approach,

e  kvalitativno raziskovanje, e (Qualitative research,

e kvantitativno raziskovanje, e (uantitative research,

e kombinacija paradigem (kombinirane in e combination of paradigms (mixed-methods
integrirane raziskave) research)

e opredelitev raziskovalnega problema in e definign problem of research, deriving
izpeljava ciljev ter hipotez oz. raziskovalnih research aims, hypotesis or research
vprasanj, questions,

e raziskovalne metode, e research methods,

e raziskovalni proces, e research process,

e tehnike zbiranja podatkov, e data collection techniques,

e klasi¢no in spletno zbiranje podatkov, e traditional and online data collection,

e obdelava podatkov, e data processing,

e empiri¢na raziskovalna naloga s podrodja e empirical research thesis in the field of
poucevanja matematike mathematics education

e struktura pisnega porocila o raziskavi e structure of the written survey report.

Posebnosti kvalitativhega raziskovanja v
raziskovanju vzgoje in izobraZevanja:






e Vrst kvalitativnih raziskav (npr. akcijsko
raziskovanje, etnografska raziskava, studija
primera, raziskava nacrtovanih novosti,
Zivljenjska zgodovina)

e Vstop v polje,

e Vklju€eni v raziskavo,

e Kvalitativna analiza,

e Analiza podatkov z atlas.ti

e Oblikovanje teorije.

Pecularities of qualitative research in education:

e Different qualitative research design
(e.g.action research, etnographic research,
case study, design-based research, life
history)

e Entering the field,

e Participants,

e (Qualitative analysis,

e Data analysis with atlas.ti

e Theory building.

Temeljni literatura in viri / Readings:

Temeljna literatura / Basic Readings:

e Cenci¢, M.1 (2009). Kako poteka pedagosko raziskovanje. Primer kvantitativne empiricne

neeksperimentalne raziskave. Ljubljana.

e Stemberger, T. (2020). Uvod v pedago$ko raziskovanje. Zalozba Univerze na Primorskem.
e Vogrinc, J. (2008). Kvalitativno raziskovanje na pedagoskem podrocju. Ljubljana: Pedagoska
fakulteta. Dostopno na: http://www.biblos.si/lib/book/9789612531270.

Krmac, N. in Cenci¢ M. (2022). Kvalitativno pedagosko raziskovanje : od ideje do podatkov. Koper:

Zalozba Univerze na Primorskem.

e Krmac, N, in Cenci¢, M. (2023). Kvalitativno pedagosko raziskovanje : od obdelave podatkov do
predstavitve ugotovitev. Zalozba Univerze na Primorskem.
e Cohen, |, Manion, L., Morrison, K. (2017). Research Methods in Education. Routledge.

Cilji in kompetence:

Objectives and competences:

Cilji:
Student zna:

e korektno rabiti znanstveni aparat;

e izbrati in uporabiti ustrezno raziskovalno
metodo, tehnike zbiranja in obdelave
podatkov glede na problem raziskovanja;

e samostojno izvesti enostavnejSo empiri¢no
neeksperimentalno raziskavo;

e sodelovati v raziskovalnem timu in uposteva
eti¢nost v raziskovanju.

Splosne kompetence:

e Usposobljenost za vrednotenje ucinkovitega
poucevanja in u€nega procesa.

e Usposobljenost za analizo dobrih in Sibkih
plati svojega dela.

e Usposobljenost za tvorno sodelovanje v
raziskovalnih projektih, namenjenih
izboljsanju prakse.

Predmetno specifiétne kompetence:
e Usposobljenost za empiri¢no raziskovanje.
e  Fleksibilna uporaba znanja v praksi, ki se

Objectives:
Students will be able to :

e use the scientific apparatus correctly;

e select and apply the appropriate research
method, data collection and data processing
techniques for the research problem;

e carry out independently a simple empirical
non-experimental research;

e work as part of a research team and observe
ethics in research.

General competences:

e The ability to evaluate effective teaching and
learning processes.

e Ability to analyse the strengths and
weaknesses of own work.

e Ability to participate constructively in
research projects aimed at improving
practice.

Subject-specific competences:
e The ability to conduct empirical research.
e Flexible application of knowledge in practice,




http://www.biblos.si/lib/book/9789612531270



pokaze pri izdelavi raziskovalnega porocila.
e Informacijska pismenost in uporaba
informacijsko-komunikacijske tehnologije
pri obdelavi podatkov.
e |Interdisciplinarno povezovanje vsebin, ki se
kaZe pri raziskovanju problema, ki je lahko
iz razli¢nih disciplin.

as demonstrated in the production of a
research report.

e Information literacy and use of ICT in data
processing.

e Interdisciplinary integration of content,
which is demonstrated when researching a
problem that may be from different
disciplines.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
Student/-ka:

e pozna razli¢ne vrste kvantitativnih in
kvalitativnih raziskav;

e pozna tehnike zbiranja podatkov in metode
njihove obdelave;

® razume povezanost in odvisnost med
podatki in njihovo obdelavo;

e zna uporabiti racunalniski program Atlas.ti

Uporaba:

e Pridobljeno znanje student/-ka uporabi pri
raziskovanju konkretnega problema iz
prakse, od nacrtovanja raziskave, zbiranja
podatkov, ustrezne obdelave podatkov ter
napiSe porocilo o raziskavi.

e ZraCunalniskim programom atlas.ti za
izpeljati analizo podatkov.

Refleksija:
e Sposoben/-na je kriticno ovrednotiti
rezultate in proces svoje raziskave, pa tudi
druge objavljene raziskave.

Knowledge and understanding:
The studen:

e s familiar with different types of
guantitative and qualitative research;

e s familiar with data collection methods of
data processing;

e understands the relationship and
dependence between data and data
processing;

e knows how to use sortware for qualitativ
data.

e The student applies the acquired knowledge
to research a specific problem in practice,
from research design, data collection,
appropriate data processing and writing a
research report.

e Using Atlas.ti, the studen is able to carry out
appropriate data analysis.

Reflection:
e Be able to critically evaluate the results and
process of own research as well as other
published research.

Metode poucevanja in ucenja:

Learning and teaching methods:

e |nteraktivna predavanja,
e vaje v manjsih skupinah in
e samostojno raziskovalno delo studenta .

e [nteractive lectures
e Practice in small groups
e Individual research work

DeleZ (v %) /

Nacini ocenjevanja: Weight (in %)  Assessment:
Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

e Pisniizpit e Written exam
e Pisna raziskovalna naloga (obseg 75 % e Seminar work
1500 do 2000 besede) 25%






Reference nosilca / Lecturer's references:

1.

STEMBERGER, Tina. Se ena knjiga o statistiki : univariatne in bivariatne statisti¢ne metode v
edukaciji, (Knjiznica Ludus, 31). Koper: ZaloZba Univerze na Primorskem, 2021. 107 str., graf. prikazi,
tabele. ISBN 978-961-293-101-8. [COBISS.SI-ID 77681411].

STEMBERGER, Tina. Uvod v pedagosko raziskovanje, (Knjiznica Ludus, 27). Koper: Zalozba Univerze
na Primorskem, 2020. 129 str., tabele, graf. prikazi. ISBN 978-961-293-033-2. [COBISS.SI-

ID 45332995].

STEMBERGER, Tina. Statisti¢na znacilnost in/ali velikost u¢inka?. Revija za elementarno
izobraZevanje. [Tiskana izd.]. dec. 2021, letn. 14, st. 4, str. 485-499, tabele. ISSN 1855-

4431. http://rei.pef.um.si/images/lzdaje revije/2021/04/REl voll14 issue 4.pdf, http://www.dlib.si/
details/URN:NBN:SI:doc-PALL4GRL, DOI: 10.18690/rei14.4.485-500.2021. [COBISS.SI-ID 90112259].
STEMBERGER, Tina. Educational research within the curricula of initial teacher education : the case
of Slovenia. CEPS journal : Center for Educational Policy Studies Journal, ISSN 1855-9719, 2020, vol.
10, no. 3, str. 31-51, graf. prikazi, tabele. https://www.cepsj.si/index.php/cepsj/issue/view/40/10-3,
doi: 10.26529/cepsj.871. [COBISS.SI-ID 30400771].

STEMBERGER, Tina. Fokusne skupine v pedago$kem raziskovanju. Sodobna pedagogika. okt. 2021,
letn. 72 =138, §t. 3, str. 10-24. ISSN 0038-0474. https://www.sodobna-pedagogika.net/clanki/03-
2021 fokusne-skupine-v-pedagoskem-raziskovanju/. [COBISS.SI-ID 83202051],




https://plus.si.cobiss.net/opac7/bib/77681411?lang=sl

https://plus.si.cobiss.net/opac7/bib/45332995?lang=sl

http://rei.pef.um.si/images/Izdaje_revije/2021/04/REI_vol14_issue_4.pdf

http://www.dlib.si/details/URN:NBN:SI:doc-PALL4GRL

http://www.dlib.si/details/URN:NBN:SI:doc-PALL4GRL

https://dx.doi.org/10.18690/rei14.4.485-500.2021

https://plus.cobiss.net/cobiss/si/sl/bib/90112259

https://www.cepsj.si/index.php/cepsj/issue/view/40/10-3

https://doi.org/10.26529/cepsj.871

https://plus.si.cobiss.net/opac7/bib/30400771?lang=sl

https://www.sodobna-pedagogika.net/clanki/03-2021_fokusne-skupine-v-pedagoskem-raziskovanju/

https://www.sodobna-pedagogika.net/clanki/03-2021_fokusne-skupine-v-pedagoskem-raziskovanju/

https://plus.cobiss.net/cobiss/si/sl/bib/83202051




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Priprave na matematicna tekmovanja
Course title: Preparations for mathematical competitions
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
lzobrazevalna matematika, 2. stopnja / 2. /
Educational Mathematics, 2nd Cycle / 2nd /

Vrsta predmeta / Course type

|Obvezni/compu|sory

Univerzitetna koda predmeta / University course code: |/
Predavanja Seminar Vaje Klinicne vaje  Druge oblike  Samost. delo ECTS
Lectures Seminar Tutorial work Studija Individ. work
IEE / | 30sv | / | / | 120 || 6
Nosilec predmeta / Lecturer: \doc. dr. Slobodan Filipovski, prof. dr. Marko Orel
Jeziki / Predavanja / Lectures: | Slovenski / Slovenian
Languages: Vaje / Tutorial: | Slovenski / Slovenian

Pogoiji za vkljucitev v delo oz. za opravljanje
Studijskih obveznosti:

Prerequisits:

|

Vsebina:

Content (Syllabus outline):

Glavni poudarek pri predmetu bodo
predvsem naslednje teme:

The main focus during this course will be given on
the following topics:

e Algebra (algebraicniizrazi, polinomi, e Algebra (algebraic expressions, polynomials,

osnovne matemati¢ne neenakosti),

basic inequalities),

e Evklidska geometrija (podobnosti, znani e Euclid Geometry (similarities, famous theorems

izreki v geometriji, geometrijske ide
in geometrijske neenakosti)

e - Kombinatorika (indukcijski dokaz v
kombinatoriki, Dirichletovo nacelo,
binomska formula..)

ntitete in geometry, geometric identities and geometric
inequalities)

e Combinatorics (Induction proof in combinatorics,
the pigeonhole principle, binomial formula, ..)

Temeljni literatura in viri / Readings:

Temeljna literatura / Basic reading:

e Batagelj, T. Pisanski, B. Lavri¢, M. Zeljko, Re$ene naloge iz matematike z drzavnih in izbirnih tekmovanj

(4-5 del), DMFA.
e Djuki¢, Dusan; Jankovi¢, Vladimir; Ma

ti¢, Ilvan; Petrovi¢, Nikola The IMO compendium. A collection of

problems suggested for the International Mathematical Olympiads: 1959-2009. Second edition.
Problem Books in Mathematics. Springer, New York, 2011
e https://www.dmfa.si/Tekmovanja/MaSSA/ArhivNalog.aspx - Arhiv tekmovalnih nalog DMFA

Dodatna literatura / Additional reading:




https://www.dmfa.si/Tekmovanja/MaSSA/ArhivNalog.aspx



e K. VY.Li, Math Problem Book I, Hong Kong Mathematical Society, 2001
e R.B. Manfrino, J. A. G. Ortega, R. V. Delgado, Inequalities, A Mathematical Olympiad Approach, 2009.

e https://www.imomath.com/
e https://artofproblemsolving.com/

Cilji in kompetence:

Objectives and competences:

Cilji:
e Student/-ka se spozna s tehnikami za
reSevanje nalog iz matemati¢nih tekmovan].

Splos$ne kompetence:

e Student/-ka se ugi teorijo in njeno uporabo
pri konkretnih nalogah na visji zahtevnostni
ravni.

e Student se u¢i matemati¢nih tehnik za
reSevanje tezjih nalog iz algebre, geometrije
in kombinatorike. Glavni poudarek bo na
dokazovanju problemov, tako bo
obravnavan razvoj matemati¢nega
razmisljanja in ustvarjalnosti Studentov.

Predmetno-specificne kompetence:
Student/-ka:
e  zna reSevati tekmovalne naloge;
e je pripravljen/a pripraviti nadarjene
srednjeSolce za tekmovanja, od regionalnih
do mednarodnih olimpijad.

Objectives:
e Students get techniques and skills for solving
problems from mathematical competitions.

General competences:

e Student learn theory and learn how to apply
it in concrete problems on an advanced level.

e Student learn mathematical techniques for
solving harder problems from Algebra,
Geometry and Combinatorics. The main
focus will be given on proof-questions , thus,
the development of the mathematical
thinking and the creativity of the students
will be treated.

Subject-specific competences:
e Student train how to solve competition
problems.
e The students is ready to prepare gifted high-
school students for competitions, from
regional to international olympiads.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

e Student/ka poglobljeno pozna izreke iz
Algebre (Bezutov izrek, Lagrangeov izrek,
Korenski izrek, neenakosti med sredinami,
Cauchy-Schwarzova neenakost,...) iz
Geometrije (Podobnost, Stopnja tocke
glede na krog, Ceva in Menelajov izrek,
inverzija...) iz Kombinatorike (Dirichletovo
nacelo, indukcijski dokazi v kombinatorki,
itd)

Uporaba:
e Student/-ka je sposoben/-na ucinkovito
uporabljati pridobljeno znanje pri
konkretnih tekmovalnih nalogah.

Refleksija:
e Student/-ka je zmoZen/-na je ovrednotiti
svoje poznavanje obravnavane snovi glede

Knowledge and understanding:

e Student gets in-depth knowledge from
Algebra (Bezout's Theorem, Lagrange
theorem, Root Theorem, Inequalities
between means, Cauchy-Schwarz inequality,
etc...), from Geometry (Similarity, Power of a
point theorem, Ceva and Menelaus
theorems, Inversion etc.) and from
Combinatorics (the pigeonhole principle, the
principle of inclusion and exclusion, induction
proofs in combinatorics etc...)

Application:
e Studentis able to effectively use acquired

knowledge on concrete competition
problems.

Reflection:
e Student is able to evaluate their knowledge




https://www.imomath.com/

https://artofproblemsolving.com/



na uresnicevanje zastavljenih ciljev. of the material according to the agreed
objectives.

Metode poucevanja in uéenja: Learning and teaching methods:

e Predavanja e lectures

e seminar e seminar

e individualne naloge in e individual homeworks and

e projektno delo e study projects
Nacini ocenjevanja: DeleZ (v %) / Assessment:

Weight (in %)

Nacin (pisni izpit, ustno izpraSevanje, Type (written exam, oral exam, coursework,
naloge, projekt) project).
Pisni izpit (lahko se nadomesti z najvec Written exam (may be replaced by a
tremi kolokviji) 70 % maximum of three colloquiums)
Ustni izpit 30 % Oral exam

Reference nosilca / Lecturer's references:

1.

10.

FILIPOVSKI, Slobodan. An alternate proof of the monotonicity of the number of positive entries in
nonnegative matrix powers. The art of discrete and applied mathematics. 2021, vol. 4, no. 1, str. 1-8.
FILIPOVSKI, Slobodan. A lower bound for the discriminant of polynomials related to Chebyshev
polynomials. Discrete mathematics. 2021, vol. 344, iss. 3, str. 1-6.

ZAVRTANIK DRGLIN, Ajda, FILIPOVSKI, Slobodan, JAJCAY, Robert, RAIMAN, Tom. Extremal edge-girth-
regular graphs. Graphs and combinatorics. 2021, vol. 37, iss. 6, str. 2139-2154.

FILIPOVSKI, Slobodan, RAMOS RIVERA, Alejandra, JAICAY, Robert. On biregular bipartite graphs of
small excess. Discrete mathematics. 2019, vol. 342, iss. 7, str. 2066-2076.

FILIPOVSKI, Slobodan, JAJCAY, Robert. On the non-existence of families of (d,k,delta)-digraphs
containing only selfrepeat vertices. Linear Algebra and its Applications. 2019, vol. 563, str. 302-312.
OREL, Marko. Nonstandard rank-one nonincreasing maps on symmetric matrices. Linear and
Multilinear Algebra. 2019, vol. 67, iss. 2, str. 391-432.

OREL, Marko. The core of a vertex-transitive complementary prism. Ars mathematica
contemporanea. [Tiskana izd.]. 2023, vol. 23, no. 4, art. p4.07 (9 str.). ISSN 1855-3966.

OREL, Marko. The core of a vertex transitive complementary prism of a lexicographic product. The
art of discrete and applied mathematics. 2023, vol. 6, iss. 3, str. 1-12. ISSN 2590-9770.

OREL, Marko. The core of a complementary prism. Journal of algebraic combinatorics. 2023, vol. 58,
iss. 3, str. 589-6009, ilustr. ISSN 0925-9899.

HUJDUROVIC, Ademir, KUTNAR, Klavdija, KUZMA, Bojan, MARUSIC, Dragan, MIKLAVIC, Stefko, OREL,
Marko, et al. On intersection density of transitive groups of degree a product of two odd

primes. Finite fields and their applications. febr. 2022, vol. 78, str. 1-10. ISSN 1071-5797.







UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Statistika in podatkovna analiza
Course title: Statistics and data analysis
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
lzobraZzevalna matematika, 2. / 5 /
stopnja '
Educational Mathematics, 2" Cycle / 2nd /
Vrsta predmeta / Course type |Obvezni/compu|sory
Univerzitetna koda predmeta / University course code: |
Predavanja Seminar Vaje Klinicne vaje  Druge oblike  Samost. delo ECTS
Lectures Seminar Tutorial work Studija Individ. work
| 30 | 30 | / | / | / | 120 || 6

Nosilec predmeta / Lecturer:

|prof. dr. Lara Lusa

Jeziki / Predavanja / Lectures:

Slovenski/ Slovenian

Languages: Vaje / Tutorial:

Slovenski/ Slovenian

Pogoji za vkljucitev v delo oz. za opravljanje
Studijskih obveznosti:

Prerequisites:

Osnovno predznanje s podrocja verjetnosti.

‘ |Basic background from probability.

Vsebina:

Content (Syllabus outline):

e Aproksimacija porazdelitev

e (Osnove opisne statistike

e Grafi¢ne predstavitve podatkov

Populacijski in vzoréni podatki
Zanesljivost vzorénih ocen
podatkovni znanosti

parametrov.

mere prileganja

statistike

Statistsi¢ni modeli in njihova vloga v

Osnove inferencne statistike, ocenjevanje

Osnove preizkusanja domneyv, p-vrednosti,

Regresijske metode, linerna regresija
Bayesova paradigma, osnove Bayesove

Approximation of distributions
Fundamentals of decriptive statistics
Graphical representations of data
Population and sample data

Accuracy of sampling estimators
Statistical models and their role in data
science

Basics of inferential statistics, parameter
estimation

Basics of hypothesis testing, p-values,
goodness of fit measures

Regression methods, linear regression

Bayesian paradigm, fundamentals of Bayesian

statistic






Temeljni literatura in viri / Readings:

Osnhovna literatura/Basic references:

e J.A.Rice, Matematical Statistics and Data Analysis, Belmont, CA : Thomson/Brooks/Cole, 2007.
e Pestman, Wiebe R., Mathematical Statistics, e-book, De Gruyter, 2012

Dodatna literatura/additional readings

e G.Roussas, A course in mathematical statistics, 2" Edition, San Diego, Academic Press, 1997.
e P.Bruce, A. Bruce, Practical Statistics for Data Scientists, 50 essential concepts, O'Reilly, 2017.

Cilji in kompetence:

Objectives and competences:

Cilji:
e Razumevanije klasi¢nih in novih konceptov.

Splosne kompetence:

e Razumevanje pojma statisticnega modela v
abstraktnem smislu.

e Razumevanje vloge verjetnosti in statistike
v drugih podrocjih

Predmetno specificne kompetence:

e Matematicne osnove statistike.

e Metode pri ocenjevanju parametrov in
preizkusanju domnev.

e Razumevanje statisti¢nih konceptov in
modelov

Objectives:
e The understanding of the concepts of
classical and new concepts.

General competneces:
e Understanding of a statistical model in
abstract sense.

e Understanding the role of probability as a
basis of statistical thinking and its role in
other fields.

Specific competences of the course:
e Mathematical basics of statistics.

e  Methods in estimation of parameters and
testing hypotheses.

e Understanding of statistical methods and
models

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

e  Razumevanje abstraktnih pojmov
statistike.

Uporaba:
e  Predmet je izhodisCe za globlje
razumevanje statistike v poljubnih
kontekstih.

Refleksija:

e 7moznost razumevanja konceptov v
strokah, kjer se uporabljajo tako
koncepti kot tudi terminologija
statistike.

e 7mozZen/-na je ovrednotiti svoje
poznavanje statistike glede na

Knowledge and understanding:
e Understanding of abstract concepts in
statistics.

Applications:
e The course forms a basis for a deeper
understanding of statistics in arbitrary
contexts.

Reflection:

e Capability of understanding concepts in
other professions, where either statistical
terminology or statistical concepts are
used.

e Students are able to evaluate their
knowledge of statistics according to
achieved goals.






uresnicevanje zastavljenih ciljev.

Metode poucevanja in ucenja: Learning and teaching methods:

e predavanja in vaje e |ectures and tutorials

e statisticni praktikum e statistical practicum

e v Studenta usmerjeno poucevanje e student-oriented teaching

e eksperimentalno ucenje e experimental learning

e projektno timsko delo v razredu e project teamwork in the classroom
Nacini ocenjevanja: DeleZ (v %) / Assessment:

Weight (in %)

Pisni izpit (ali 2 kolokvija, s katerima je Examination
mozZno opraviti pisni del izpita) 50 %
Projektna naloga 40 % Project
Domace naloge 10% Homeworks

Reference nosilca / Lecturer's references:

1.

Huebner, M., Vach, W., Cessie, S., Schmidt, C.O. in Lusa, L. (2020). Hidden analyses : a review of
reporting practice and recommendations for more transparent reporting of initial data analyses.
BMC medical research methodology. 20, 1-10. Doi: 10.1186/s12874-020-00942-y.

Lusa, L. (2020). Identifying the Italian provinces with increased mortality during CoVID epidemics
using the data made available by Istat - a methodological challenge. Epidemiologia & prevenzione,
44(5/6), 260-270.

Lusa, L. in Ahlin, C. (2020). Restricted cubic splines for modelling periodic data. PloS one, 15(10), 1-
17. Doi: 10.1371/journal.pone.0241364.

Maraspin-Carman, V., Lusa, L., Blejec, T., Ruzi¢-Sablji¢, E., Pohar Perme, M. in Strle, F. (2020). Course
and outcome of erythema migrans in pregnant women. Journal of clinical medicine, 9(8), 1-20. Doi:
10.3390/jcm9082364.

Lusa, L. in Bukovsek, D. (2019). Providing patients visiting emergency departments with useful
information using public real time data : a case study based on Italian data. Journal of evaluation in
clinical practice, 25(3), 404-411. Doi: 10.1111/jep.13059.




http://www.zivziv.si/




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet:

Poglobljene teme iz diskretne matematike

Course title:

In-depth Topics in Discrete Mathematics

Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
lzobrazevalna matematika, 2. stopnja / 2. /
Educational Mathematics, 2™ Cycle / 2nd /
Vrsta predmeta / Course type ‘ Obvezni/compulsory
Univerzitetna koda predmeta / University course code: \/
Predavanja Seminar Vaje Klinicne vaje  Druge oblike  Samost. delo ECTS
Lectures Seminar Tutorial work Studija Individ. work
| 45 | 15 | / | / | / | 120 || s

Nosilec predmeta / Lecturer:

‘prof. dr. Martin Milani¢

Jeziki / Predavanja / Lectures:

Slovenski/ Slovenian

Languages: Vaje / Tutorial:

Slovenski/ Slovenian

Pogoji za vkljuditev v delo oz. za opravljanje
Studijskih obveznosti:

Prerequisits:

Osnovno predznanje kombinatorike in linearne
algebre.

Basic knowledge of combinatorics and linear algebra.

Vsebina:

Content (Syllabus outline):

Predavajo se najpomembnejSe  raziskovalno
aktualne teme iz podrocja diskretne matematike, ki
med drugimi lahko vkljuujejo naslednja vsebinska
podpodrodja

e Teorija konfiguracij

e Teorija grafov

e Algebrai¢ne metode v teoriji grafov,

e Teorija velikih omrezij in analiza,

e Ucenje na omreZjih,

e Slucajni sprehodi na grafih,

e Svetovni splet kot graf.

The most current research topics in discrete
mathematics will be taught, which may include,
among others, the following topical subsections:

e Theory of configurations,

e Graph theory,

e Algebraic methods in graph theory,

e lLarge network theory and analysis,

e learning on Networks,

e Random graph walks,

e World-Wide Web as a graph.

Temeljni literatura in viri / Readings:

Temeljna literatura / Basic Readings:

e N.L. Biggs, Discrete Mathematics, Oxford University Press, 2005.

e N.L. Biggs, Algebraic graph theory, Cambridge University Press, 1996.

e B.Bollobas: Modern Graph Theory, Springer--Verlag, 1998.

e R. Diestel: Graph Theory. Second Edition, Springer--Verlag, 2000.






e \W.J. Cook, W.H. Cunningham, W.R. Pulleyblank, A. Schrijver, Combinatorial Optimization, Wiley,

1998.

e M.C. Golumbic. Algorithmic Graph Theory and Perfect Graphs, Volume 57 in the series Annals of

Discrete Mathematics. North Holland, druga izdaja, 2004.

Dodatna literature / Additional Readings:

e U.Brandes, T. Erlebach, Network Analysis: Methodological Foundations, LNCS, Springer, Berlin,

2005.

J. H. van Lint, R. M. Wilson: A Course in Combinatorics, Cambridge University Press, 1992.

S. Lipschutz, M. Lipson, Schaum's Outline of Theory and problems of Discrete mathematics, McGraw-

Hill: 2 edition, 1997.

L. Lovasz: Combinatorial Problems and Exercises, North Holland, 1979

J. Matousek, J. NeSetril, Invitation to Discrete Mathematics, Oxford University Press,1998.

e M.E.J. Newman, Networks: An Introduction, Oxford University Press, Oxford, 2010.

E.R. Scheinerman, Mathematics, A Discrete Introduction, Brooks/Cole Publ. Company, 2000.

Cilji in kompetence:

Objectives and competences:

Cilji:
e Studentje spoznajo poglobljene

konfiguracij,

pojme

teorije teorije  grafov,
algebrai¢nih metod v teoriji grafov, teorije
velikih omre?ij in drugih podrodij. Studentje
se srecajo z njihovo prakti¢no

uporabnostjo.

Splosne kompetence:

e Student uporablja metode matemati¢nega
razmisljanja in spoznava strogi matematicni
jezik. Na tak nacin doseze suveren in

kritiCen odnos do razlicnih  nacinov
obravnavanja posameznih matematicnih
vsebin.

Predmetno specificne kompetence:
e Poglobljeno razumevanje diskretne
matematike.

Objectives:

e Students obtain in-depth theoretical
knowledge of configurations, graph theory,
algebraic methods in graph theory, and
other fields. Students encounter their
practical applicability.

General competencies:

e Students uses a mathematical way of
thinking and become familiar with rigorous
mathematical language. In this way they
achieve a strong and critical attitude towards
different ways of addressing certain
mathematical contents.

Subject-specific competencies:
e Deeper understanding of discrete
matematics.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
e Student/ka pozna poglobljene pojme teorije
konfiguracij, teorije grafov, algebrai¢nih
metod v teoriji grafov in teroije omrefZij.

Uporaba:
Student/-ka je sposoben/-na:

e reSevati abstraktne probleme iz teorije,
e analize razlicnih omreZnih mer za

Knowledge and understanding:

e Students acquire in-depth theoretical
knowledge of configuration theory, graph
theory, algebraic methods in graph theory
and network theory.

Application:
Students is able to:

e solve abstract theoretical problems,






razumevanje pripadajoce strukture, e analyze various network measurements to
orisati problem z vidika grafov in odnosov. understand the underlying structure,
e toframe a problem from the standpoint of

Refleksija: graphs and relationships.
Student/ka je zmoZen/-na je ovrednotiti
svoje poznavanje poglobljenih pojmov Reflection:
teorije konfiguracij, teorije grafov, e Students is able to evaluate their in-depth
algebraicnih metod v teoriji grafov in teorje knowledge of the concepts of the
omreZij glede na uresnicevanje zastavljenih configuration theory, graph theory and
ciljev. algebraic methods in graph theory according

to the agreed objectives.

Metode poucevanja in uéenja: Learning and teaching methods:
e Predavanja | ® Lecture
e seminar e seminar
e individualne naloge in e individual assighnments and
e projektno delo e project work
Delez (v %) /
Nacini ocenjevanja: Weight (in %)  Assessment:
Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):
Pisni izpit (lahko se nadomesti z dvema Written exam (may be replaced with two
kolokvijema) 70% midterms)
Domace naloge 30% Homeworks

Reference nosilca / Lecturer's references:

1.

MILANIC, Martin, PIVAC, Nevena. Computing well-covered vector spaces of graphs using modular
decomposition. Computational & Applied Mathematics. 2023, vol. 42, art. 360, str. 1-23. ISSN 2238-
3603..

2. Dallard, Clément; Milani¢, Martin; Storgel, Kenny Treewidth versus clique number. I. Graph
classes with a forbidden structure. SIAM J. Discrete Math. 35 (2021), no. 4, 2618—-2646.

Milani¢, Martin Strong cliques and stable sets. Topics in algorithmic graph theory, 207-227,
Encyclopedia Math. Appl., 178, Cambridge Univ. Press, Cambridge, 2021.

MILANIC, Martin, PIVAC, Nevena. Polynomially Bounding the Number of Minimal Separators in
Graphs: Reductions, Sufficient Conditions, and a Dichotomy Theorem. The Electronic journal of
combinatorics. [Online ed.]. 2021, letn. 28, st. 1, p1, 41, 1-27 pp. ISSN 1077-8926.

Beisegel, Jesse; Chudnovsky, Maria; Gurvich, Vladimir; Milani¢, Martin; Servatius, Mary Avoidable
vertices and edges in graphs: existence, characterization, and applications. Discrete Appl. Math. 309
(2022), 285-300.







UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Algebrai¢na kombinatorika
Course title: Algebraic Combinatorics
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
Izobrazevalna matematika, 2. stopnja / 1, 2. /
Educational Mathematics, 2™ Cycle / 1st,, 2nd, /
Vrsta predmeta / Course type | Izbirni / Elective
Univerzitetna koda predmeta / University course code: |/
Predavanja Seminar Vaje Klinicne vaje  Druge oblike  Samost. delo ECTS
Lectures Seminar Tutorial work $tudija Individ. work
| 30 | 15 | / | / | / | 135 || 6

Nosilec predmeta / Lecturer:

‘ Prof. dr. Istvan Kovacs

Jeziki / Predavanja / Lectures:

Slovenski / Slovenian

Languages: Vaje / Tutorial: |/

Pogoiji za vkljucitev v delo oz. za opravljanje
Studijskih obveznosti:

Prerequisits:

Predznanje linearne algebre in permutacijskih grup.

Basic knowledge of linear algebra and permutation
group theory.

Content (Syllabus outline):

Vsebina:

Najpomembnejse raziskovalno aktualne teme iz
podro¢ja algebraitne kombinatorike, ki med
drugimi lahko vklju¢ujejo naslednja vsebinska

podpodrodja:

e |astne vrednosti grafa;

e grupa avtomorfizmov grafa;

e simetrije grafa;

e grafi s tranzitivno grupo avtomorfizmov
(to¢kovno-tranzitivni grafi, povezavno-
tranzitivni grafi, lo¢no-tranzitivni grafi,
razdaljno-tranzitivni grafi);

e krepko regularni grafi in algebrai¢ne metode.

Actual research topics are presented from the field
of algebra  which among others include the
following areas:

e spectral graph theory;

automorphism groups of graphs;

e symmetries of graphs;

e graphs with transitive automorphism groups
(vertex-transitive, edge-transitive, arc-transitive
and distance-transitive graphs).

e strongly regular graphs via algebraic methods.

Temeljni literatura in viri / Readings:

Osnovna literatura/Basic readings:

e C. Godsil, Algebraic Combinatorics, Chapman & Hall, 1993
e N. Biggs, Algebraic graph theory, Cambridge university press, 1996.

Dodatna literatura/Additional readings:

e E.DOBSON, A. MALNIC, D. MARUSIC, Symmetry in graphs. Cambridge: Cambridge University Press,






2022.

Cilji in kompetence:

Objectives and competences:

e Student/-ka se
raziskovalnimi
kombinatorike.

aktualnimi
algebraicne

spozhna z
temami iz

Splosne kompetence:
o Student/-ka se uci matemati¢nega
razmisljanja in spoznava strogi matematicni
jezik. Na tak nacin doseZze suveren in

kriticen odnos do razlicnih  nacinov
obravnavanja posameznih matematicnih
vsebin.

Predmetnospecifi¢cne kompetence:
e Poglobljeno razumevanje aktualnih
raziskovalnih tem iz podrocja algebraicne
kombinatorike.

Obijectives:
e The students become acquainted with the
actual topics of algebraic combinatorics.

General competence:

e The student learns the mathematical way of
thinking and the accurate usage of
mathematical terms. As a result, she/ he
achieves a sovereign and critical attitude to

e different discussions  of particular
mathematical contents.

Specific competence:
e Deeper understanding of actual research
topics in the field of algebraic combinatorics.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
e Student/-ka pozna nekatere aktualne teme
algebrai¢ne kombinatorike.

Uporaba:
e Student/-ka je sposoben/a je redevati
nekatere naloge iz algebraicne

kombinatorike.

Refleksija:
e Student/-ka je zmoZen/a ovrednotiti svoje
poznavanje osnovnih konceptov
algebraicne  kombinatorike glede na

uresnicevanje zastavljenih ciljev.

Knowledge and understanding:
e the student knows some actual topics of
algebraic combinatorics.

Usage:
e  capability of solving exercises in the field of
algebraic combinatorics.

Reflexion:
e capability of evaluation one’s level of
knowledge in relation with the prescribed
goals.

Metode poucevanja in uéenja:

Learning and teaching methods:

e Predavanja

e seminar

e individualne naloge in
e projektno delo

e |ectures,

e exercises

e individual coursework and
e project

Delez (v %) /

Nacini ocenjevanja:

Weight (in %)

Assessment:

Nacin (pisni izpit, ustno izprasevanje,
naloge, projekt):

Type (written test, oral

coursework, project):

examination,






Pisni izpit (lahko se nadomesti z najvec

Written exam (can be replaced with 3

tremi kolokviji) 60 % midterm exams)

Ustni izpit 20 % Oral exam

Seminarska naloga in njena predstavitev na Project presented in the seminar
seminarju 10 %

Domace naloge 10 % Homework

Reference nosilca / Lecturer's references:

1. KOVACS, Istvan. Isomorphisms of cubic Cayley graphs on dihedral groups and sparse circulant
matrices. Acta mathematica Sinica. English series. 2023, vol. 39, iss. 4, str. 618-632. ISSN 1439-

8516. https://doi.org/10.1007/s10114-023-1415-4

2. FRELIH, Bostjan, KOVACS, Istvan, KUTNAR, Klavdija. On cubic arc-transitive k-multicirculants with
soluble groups. Journal of algebraic combinatorics. 2022, vol. 55, iss. 4, str. 1063-1083. ISSN 0925-
9899. https://link.springer.com/article/10.1007%2Fs10801-021-01083-1

3. KOVACS, Istvan, KWON, Young Soo. Regular Cayley maps for dihedral groups. Journal of
combinatorial theory. Series B. May 2021, vol. 148, str. 84-124. ISSN 0095-
8956. https://www.sciencedirect.com/science/article/abs/pii/S0095895620301131?via%3Dihub

4. HU, Kan, KOVACS, Istvan, KWON, Young Soo. A classification of skew morphisms of dihedral
groups. Journal of group theory. 2023, vol. 26, iss. 3, str. 547-569, ilustr. ISSN 1433-
5883. https://www.degruyter.com/document/doi/10.1515/jgth-2022-0085/html

5.  KOVACS, Istvan, RUFF, Janos. On certain edge-transitive bicirculants of twice odd order. The
Electronic journal of combinatorics. [Online ed.]. 2022, vol. 29, iss. 3, str. 1-17. ISSN 1077-
8926. https://www.combinatorics.org/ojs/index.php/eljc/article/view/v29i3p48, https://doi.org/10.

37236/10836




https://doi.org/10.1007/s10114-023-1415-4

https://link.springer.com/article/10.1007%2Fs10801-021-01083-1

https://www.sciencedirect.com/science/article/abs/pii/S0095895620301131?via%3Dihub

https://www.degruyter.com/document/doi/10.1515/jgth-2022-0085/html

https://www.combinatorics.org/ojs/index.php/eljc/article/view/v29i3p48

https://doi.org/10.37236/10836

https://doi.org/10.37236/10836




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Matemati¢ne vsebine v tujem jeziku
Course title: Mathematical Topics in Foreign Language
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
Izobrazevalna matematika, 2. stopnja / 1, 2. /
Educational Mathematics, 2™ Cycle / 1st,, 2nd, /
Vrsta predmeta / Course type | Izbirni / Elective
Univerzitetna koda predmeta / University course code: |/
Predavanja Seminar Vaje Klinicne vaje  Druge oblike  Samost. delo ECTS
Lectures Seminar Tutorial work $tudija Individ. work
I O T A YA Y S

Nosilec predmeta / Lecturer:

Jeziki /

Languages:

Pogoji za vkljuditev v delo oz. za opravljanje

‘ Prof. dr. Edward Tauscher Dobson

Predavanja / Lectures: | Angleski/English

Vaje / Tutorial: |/

Studijskih obveznosti:

Prerequisits:

Osnovno znanje angleskega jezika.

‘ | Basic knowledge of English language.

Vsebina:

Content (Syllabus outline):

Predavajo se najpomembnejSe raziskovalno| |Actual research topics are presented from the field

aktualne teme iz podrocja matematike, ki med| |of algebra  which among others include
drugimi lahko vkljuCujejo naslednja vsebinska| |following areas:
podpodrodja e algebra,

e algebra, e analysis,

e analiza, e discrete mathematics,

diskretna matematika,

finan¢na matematika,

kriptografija,

racunsko intenzivne metode in aplikacije,
statistika.

e financial mathematics,
e cryptography,

the

e extensive computational methods

and applications,
e  statistics.

Temeljni literatura in viri / Readings:

Obvezna literatura:
M. Aigner, G.M. Ziegler, K.H. Hofmann, Proofs from THE BOOK, 4th Edition, Kindle Edition, Springer
2010. https://link.springer.com/book/10.1007/978-3-642-00856-6

P. Halmos, Naive Set Theory, Springer, 1974

D. Burton, Elementary Number Theory, Mcgraw; 7th edition (2011)






Cilji in kompetence:

Objectives and competences:

Cilji:

e Student/-ka ob konkretni matemati¢ni
vsebini, ki sledi aktualnim temam iz ene od
smeri magistrskega Studija, poglobljeno
spozna matemati¢no izraZzanje v tujem
jeziku.

SploSne kompetence:

e Student/-ka se u¢i  matemati¢nega
razmiSljanja in spoznava izrazoslovie v
tujem jeziku. Na tak nacin doseze suveren
in kriticen odnos do razlicnih nacinov
obravnavanja posameznih matematicnih
vsebin.

Predmetno specificne kompetence:
e Student/-ka se seznani z matemati¢nim
izrazosloviem v tujem jeziku.

Objectives:

e the student becomes acquainted with the
basic properties of association schemes and
learns their relation with other fields of
mathe-matics. During the exercises she/he
acquires a practical knowledge of the
discussed topics.

General competence:

e the student learns the mathematical way of
thinking and becomes acquainted with
mathematical expressions in a foreign
language. As a result, she/ he achieves a
sovereign and critical attitude to different
discussions of particular mathematical
contents.

Subject-specific competences:
e knowledge of mathe-matical expressions in a
foreign language.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
e Student/-ka pozna osnovne matemati¢ne
pojme v anglescini.

Uporaba:
e Student/-ka je sposoben/na
uporabljati pridobljeno znanje.

ucinkovito

Refleksija:
e Student/-ka je zmoZen/na je ovrednotiti
svoje poznavanje obravnavane snovi glede
na uresnicevanje zastavljenih ciljev.

Knowledge and understanding:
e the student knows the basic mathematical
terms in English.

Use:
e the student is capable of effective use of the
acquired knowledge.

Reflexion:
e the student is capable of evaluation one’s
level of knowledge in relation with the
prescribed goals.

Metode poucevanja in ucenja:

Learning and teaching methods:

e Predavanja,

e seminar,

e individualne naloge in
e projektno delo.

e |ectures,

® exercises,

e individual coursework and
e project.

Nacini ocenjevanja:

Delez (v %) /

Assessment:

Weight (in %)

Nacin (pisni izpit, ustno izprasevanje,
naloge, projekt);

Type (written test, oral

coursework, project):

examination,

Pisni izpit (lahko se nadomesti z najvec

50 %

written exam (can be replaced with at most






tremi kolokviji) 3 midterm exams)

Seminarska naloga in njena predstavitev na 25% Project presented in the seminar
seminarju

Domace naloge 25 % Homeworks

Reference nosilca / Lecturer's references:

1.

DOBSON, Edward Tauscher, MUZYCHUK, Mikhail, SPIGA, Pablo. Generalized dihedral Cl-groups. Ars
mathematica contemporanea. [Tiskana izd.]. 2022, vol. 22, no. 2, #p2.07 (str. 287-304). ISSN 1855-
3966.

DOBSON, Edward Tauscher. On automorphisms of Haar graphsof abelian groups. The art of discrete
and applied mathematics. 2022, vol. 5, iss. 3, str. 1-22, ilustr. ISSN 2590-9770.

ALSPACH, Brian, DOBSON, Edward Tauscher, KHODADADPOU, Afsaneh, SPARL, Primoz. On factor-
invariant graphs with two cycles. Discrete mathematics. [Online ed.]. 2022, vol. 345, issue 8, art.
112937 (13 str.). ISSN 1872-681X.

DOBSON, Edward Tauscher, MALNIC, Aleksander, MARUSIC, Dragan. Symmetry in graphs.
Cambridge: Cambridge University Press, 2022.

DOBSON, Edward Tauscher, MIKLAVIC, Stefko, SPARL, PrimoZ. On automorphism groups of deleted

wreath products. Mediterranean journal of mathematics. 2019, vol. 16, no. 6, str. 1-27, ilustr. ISSN
1660-5446.







UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Poglobljene teme iz algebre
Course title: In-depth Topics in Algebra
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
lzobrazevalna matematika, 2. stopnja / 1, 2. /
Educational Mathematics, 2™ Cycle / 1st,, 2nd, /
Vrsta predmeta / Course type ‘ Izbirni / Elective
Univerzitetna koda predmeta / University course code: \/
Predavanja Seminar Vaje Klinicne vaje  Druge oblike  Samost. delo ECTS
Lectures Seminar Tutorial work Studija Individ. work
| s / | 1ssv | / | / | 120 || s

Nosilec predmeta / Lecturer:

‘ Prof. dr. Ademir Hujdurovic¢

Jeziki / Predavanja / Lectures:

Slovenski / Slovenian

Languages: Vaje / Tutorial:

Slovenski / Slovenian

Pogoji za vkljuditev v delo oz. za opravljanje
Studijskih obveznosti:

Prerequisits:

Predznanje s podrocja linearne algebre, teorije
grup, kolobarjev in kon¢nih polj.

Solid background in linear algebra, group theory, ring
theory and finite fields.

Vsebina:

Content (Syllabus outline):

Predavajo se najpomembnejSe  raziskovalno
aktualne teme iz podrocja algebre, ki med drugimi
lahko vkljuéujejo naslednja vsebinska podpodrocja:

e linearna algebra

e teorija grup,

e teorija kolobarjeyv,

e - teorija obsegov, Galoisova teorija.

Actual research topics are presented from the field
of algebra  which among others include the
following areas:

e linear algebra

e group theory,
e ring theory,
e field theory, Galois theory.

Temeljni literatura in viri / Readings:

Temeljna literatura / Basic Readings:
e S.lang: Algebra, Springer, 2002.

e G.DJames, M.W. Liebeck, Representations and characters of groups, Cambridge University Press,

2008.

e G.A. Jones, Permutation groups: theory and applications, Banskej Bystrica : Univerzity Mateja Bela,

2015.

e D. Gorenstein, Finite groups, Providence : AMS Chelsea, 2007.
e R.Lidl, Rudolf, H.Niederreiter, Finite fields, Cambridge University Press, 1997.






Dodatna literature / Additional Readings

e M. Isaacs. Algebra: A graduate course, Brooks/Cole Publ. Company, 1994.

e P.M. Cohn: Algebra I-Il, John Wiley, 1977.

e T.W. Hungerford: Algebra, Springer--Verlag, 1974.
e Gelfand, Izrail M., Lectures on Linear Algebra, Dover Publications Inc. 1990.
e Shilov, Georgi E., Linear algebra, Dover Publications, 1977.

1958.

Strang, Gilbert, Introduction to Linear Algebra (5th ed.), Wellesley-Cambridge Press, 2016.

Strang, Gilbert, Linear Algebra and Its Applications (4th ed.), Cengage Learning, 2016.

Greub, Werner H., Linear Algebra, Graduate Texts in Mathematics (4th ed.), Springer, 1975.
Halmos, Paul R., Finite-Dimensional Vector Spaces, Undergraduate Texts in Mathematics, Springer,

e Vinberg, Ernest B., A course in Algebra, Graduate studies in Mathematics, 56 AMS. 2001
e Artin, Michael, Algebra (Pearson Prentice Hall, 2011).
e Prasolov, Solovyev Elliptic Functions and Elliptic Integrals (Translations of Mathematical

Monographs, AMS 1997).

Cilji in kompetence:

Objectives and competences:

Cilji:
e Studen/-ka poglobljene
teorije grup, teorije kolobarjey,
obsegov in drugih podrocij.

spozna pojme

teorije

Splosne kompetence:

o Student/-ka se  udi matemati¢nega
razmisljanja in spoznava strogi matematicni
jezik. Na tak nacin doseZze suveren in

kritiCen odnos do razlicnih  nacinov
obravnavanja posameznih matematicnih
vsebin.

Predmetno specificne kompetence:

e Poglobljeno razumevanje algebre.

e Goals:

e The students become acquainted with more
advanced concepts of group theory, ring
theory, field theory and other areas of
algebra.

General competence:

e The student learns the mathematical way of
thinking and the accurate usage of
mathematical terms. As a result, she/ he
achieves a sovereign and critical attitude to

e different  discussions  of particular
mathematical contents.

Specific competence:
e Deeper understanding of algebra.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
e Student/-ka pozna poglobljene pojme
teorije grup, teorije kolobarjev in teorije
obsegov.

Uporaba:
e Student/-ka je sposoben/-na
abstraktne probleme iz teorije.

reSevati

Knowledge and understanding:
e the student knows the advanced concepts
of group theory, ring theory and field theory.

Application:
e the student is capable to solve abstract
problems from the theory.






Metode poucevanja in uenja: Learning and teaching methods:

e Predavanja, e |ectures,

e seminar, ® exercises,

e individualne naloge in e individual coursework and

e projektno delo. e project.

Delez (v %) /

Nadini ocenjevanja: Weight (in %)  Assessment:
Nacin (pisni izpit, ustno izprasevanje, Type (written test, oral examination,
naloge, projekt): coursework, project):
Pisni izpit 100 % Written exam

Reference nosilca / Lecturer's references:

1. Fernandez, Blas; Hujdurovié¢, Ademir Canonical double covers of circulants. J. Combin. Theory Ser. B
154 (2022), 49-59.

2. Hujdurovi¢, Ademir; Kutnar, Klavdija; Kuzma, Bojan; Marusi¢, Dragan; Miklavi¢, Stefko; Orel, Marko
On intersection density of transitive groups of degree a product of two odd primes. Finite Fields
Appl. 78 (2022), Paper No. 101975

3. Conder, Marston D. E.; Hujdurovi¢, Ademir; Kutnar, Klavdija; Marusi¢, Dragan Symmetric cubic
graphs via rigid cells. J. Algebraic Combin. 53 (2021), no. 3, 881-895.

4. HUJDUROVIC, Ademir, MITROVIC, Dorde, MORRIS, Dave Witte. Automorphisms of the double cover
of a circulant graph of valency at most 7. Algebraic combinatorics. 2023, vol. 6, iss. 5, str. 1235-
1271, ilustr. ISSN 2589-5486.

5. HUJDUROVIC, Ademir, KUTNAR, Klavdija, MARUSIC, Dragan, MIKLAVIC, Stefko. On maximum
intersecting sets in direct and wreath product of groups. European journal of combinatorics. 2022,
vol. 103, art. 103523, str. 1-11. ISSN 0195-6698.







UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Poglobjene teme iz kriptografije
Course title: In-depth Topics in Cryptography
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
Izobrazevalna matematika, 2. stopnja / 1, 2. /
Educational Mathematics, 2™ Cycle / 1st,, 2nd, /
Vrsta predmeta / Course type | Izbirni / Elective
Univerzitetna koda predmeta / University course code: |/
Predavanja Seminar Vaje Klinicne vaje  Druge oblike  Samost. delo ECTS
Lectures Seminar Tutorial work $tudija Individ. work
| 45 | 15 | / | / | / | 120 || s

Nosilec predmeta / Lecturer:

‘ Prof. dr. Enes Pasalic

Jeziki / Predavanja / Lectures:

Slovenski / Slovenian

Languages: Vaje / Tutorial:

Slovenski / Slovenian

Pogoiji za vkljucitev v delo oz. za opravljanje
Studijskih obveznosti:

Prerequisits:

Predznanje algebre in kriptografije. ‘

| Knowledge of algebra and cryptography.

Vsebina:

Content (Syllabus outline):

Nahajamo se na pragu vsesplo$nega komuniciranja
in elektronskega trgovanja na Internetu. Preko
Interneta so dostopne Stevilne podatkovne baze.
Na vseh koncih se pojavljajo tudi pametne (Cip)
kartice, ki predstavljajo tako reko¢ racunalnik v
Zepu. Z vsakim dnem bolj obcutimo vpliv vsega tega
na Solstvo, znanost ter druzbo v SirSem pomenu.

Kriptografija je veda, ki nam ponuja konkretne
reSitve za varnost in zascito na pravkar omenjenih
podrocjih, ter s tem predstavlja osnovo
informacijske druzbe (cilji: zasebnost, celovitost
podatkov, elektronsko overjanje/podpisovanje,
elektronski denar, in drugi kriptografski protokoli;
obseg: matematika, racunalnistvo, elektrotehnika,
finance, politika, vojska, itd.). Bolj podrobno bomo
Studirali podrocja z naslednjega seznama.

(A) Simetri¢ne Sifre
(B) Kriptografija javnih kljucev
(C) Digitalni podpisi

The modern society heavily relies on secure
telecommunication and electronic commerce over
the Internet. The internet also provides an easy
access to various data bases. The smart cards were
revolutionary cryptographic primitives with
possibility of some moderate computing on a small-
sized footprint. Its application area includes e.g.
health care, education and is constantly expanding.

Cryptography is a science that offers us practical
solutions for security and protection of the
information, thus it is regarded as one of the major
security mechnisms today (goals: secrecy, message
integrity, electronic signatures, digital cash, and
other cryptographic protocols; Field: mathematics,
computer science, electrotechnics, finance, politics,
military, etc. ) The course will cover the following
topics:

(A) Symmetric ciphers

(B) Public key cryptography

(C) Digital signatures






(D) Razni kriptografski protokoli
(E) Algoritmicna teorija Stevil
(F) Zgoscevalne funkcije

(G) Napadi

(A) Simetricne Sifre

e Splodna teorija tekocih Sifer

e Analiza konkretne tekoce Sifre, npr. RC4

e Splo$na analiza blo¢nih Sifer

e Analiza konkretne bloc¢ne Sifre, npr. AES

e Primerjava bloc¢nih in tokovnih Sifer

e Psevdo-naklju¢na zaporedja

e Analiza 3-DES-a in njegovih posplositev

e Analiza DESX-a in njegovih posplositev

e Analiza generatorjev psevdo-nakljucnih
Stevil v razlicnih operacijskih sistemih.

(B) Kriptografija javnih kljucev

e Napadi na RSA

e Napadi na ElGamalove kriptosisteme

e '"Psevdo-naklju¢no" generiranje stevil v
diskretnih algoritmih (Ce uporabljamo
linearni kongruencni psevdo-nakljucni
generator Stevil v DSA, potem lahko zlahka
doloc¢imo zasebni kljuc takoj, ko dobimo
nekaj podpisov)

e XTR (Lenstra et al.)

e NTRU (nov napad)

e LUC (kriptosistem z javnimi kljuci, ki ne
uporablja potenciranja)

e McEliecov sistem z Goppa kodami
(predvsem nova varianta digitalnega
podpisa)

(C) Digitalni podpisi
e Slepi podpisi
e Skupinski podpisi
e Enkratni podpisi

(D) Razni kriptografski protokoli
e Digitalni denar
e Anonimnost
e Deljenje skrivnosti
e Mentalni poker in vohuni
e Resiliant funkciji
e Kleptografija (Studij varne kraje informacij)
e Key escrow (kako skonstruirati kriptosistem
javnih kljucev, v katerem bi vladalo

(D) Cryptographic protocols
(E) Algorithmic number theory
(F) Hash functions

(G) Algebraic attacks

(A) Symmetric ciphers

e Stream ciphers

e Analysis of some particular ciphers such as
RC4

e Generic attacks on block ciphers

e Cryptanalysis of specific block ciphers e.g.
AES

e The use of block and stream ciphers

e Pseudo-random number generators

e Cryptanalysis of 3-DES

e Cryptanalysis of DESX-a

e Cryptanalysis of pseudo-random number
generators

(B) Public key cryptography

e RSA attacks

e Attacks on EIGammal cryptosystems

e Pseudo-random number generators using
discrete algorithms (analysis of linear and
guadratic congruence generators and some
weeknesses w.r.t to their use in DSA (Digital
Signature Algorithm)

e XTR (PKC of Lenstra et al.)

e NTRU a new PKC standard

e LUC (public key cryptosystem without using
operation of exponentiation)

e McEliece cryptosystem with Goppa codes

(C) Digital signatures
e Blind signatures
e Group signatures
e One-time signatures

(D) Various cryptographic protocols

e Digital cash

e Anonimity

e Shared security

e Mental poker over the phone

e Resiliant functions

o Kleptography (steling information securely)

e Keyescrow (is an arrangement in which the
keys needed to decrypt encrypted data are
held in escrow so that, under certain




http://en.wikipedia.org/wiki/Escrow



ravnovesje med zasebnostjo posameznikov
ter ustavnim redom)

e Vizualna kriptografija (in Hadamardjeve
matrike)

e Dokazi brez razkritja znanja (angl. zero-
knowledge proofs)

e |dentifikacija in ¢rtne kode

(E) Algoritmicna teorija Stevil

e  Optimalno racunanje v kon¢nih obsegih

e Polinomske baze

o Normalne baze (npr. optimalne normalne
baze ali Chebisheve baze)

e Prehod med razli¢nimi bazami v kon¢nih
obsegih GF(p")

e Faktorizacija naravnih Stevil

e Pollardova rho-metoda za faktorizacijo

e Faktorizacija polinomov

e Generiranje prastevil

e Probabilisti¢no testiranje prastevilskosti
(npr. z EC)

e Problem Prastevilojev P

e Problem diskretnega logaritma (DLP)

e Pollardova rho-metoda za DLP

e Floydov algoritem

(F) Zgoscevalne funkcije
e Opisin analiza zgo$¢evalne funkcije HMAC
e QOpisin analiza zgos¢evalne funkcije RIPEMD

(G) Napadi
e Metoda napada s paradoksom rojstnih dni
(angl. birthday attack) (uporabna je tako pri
simetri¢nih kot tudi asimetri¢nih
kriptosistemih)

circumstances, an authorized third party
may gain access to those keys)

e Visual cryptography (and Hadamard
matrices)

e |dentification schemes

(E) Algorithmic number theory

e Optimal computation in finite fields

e Polynomial basis

e Normal bases (e.g. optamal normal bases or
Chebishev basis)

e Transformation of different basis in finite
fields GF(p")

e Integer factorization

e Pollard's rho-method for factorization

e Factorization of polynomials

e Generation of prime numbers

e Probabilistic primality tests (e.g. with elliptic
curves)

e Prime factorizationisin P ?

e Discrete log problem (DLP)

e Pollard's rho method for DLP

e Floyd's algorithm

(F) Hash functions
e Description and analysis of hash functions

HMAC
e Description and analysis of hash functions
RIPEMD
(G) Attacks

e Methods using the birthday paradox (which
is used in cryptanalysis of both symmetric
and asymmetric cryptosystems)

Temeljni literatura in viri / Readings:

Temeljna literatura / Basic Readings

e D.R. Stinson, Cryptography -- Theory and Practice, Chapman & Hall/CRC, 2006.

e Biryukov, Selected Areas in Cryptography, Springer Berlin Heidelberg, 2011

e Menezes, P. van Qorschot, S. Vanstone, Handbook of Applied Cryptography, CRC Press, 1997
e Zheng, Modern Cryptography, Volume 1, Springer Nature Singapore, 2022
e Zheng, Modern Cryptography, Volume 2, Springer Nature Singapore, 2023






Cilji in kompetence:

Objectives and competences:

Cilji:
e Student/ka spozna poglobljene
kriptografije in drugih podrodij.

pojme

Splo$ne kompetence:
e Student/-ka uporablja matemati¢no
razmiSljanje in spoznava strogi matematicni
jezik. Na tak nacin doseZe suveren in

kritiCen odnos do razlicnih  nacinov
obravnavanja posameznih matematicnih
vsebin.

Predmetnospecifi¢éne kompetence:
e Poglobljeno razumevanje kriptografije.

Objectives:
e Students learn the important concepts in

cryptography.

General competences:

e The student use the precise mathematical
language for cryptographic number theoretic
problems and thus (s)he develops further
skills in applying mathematical tools in
cryptographic applications.

Subject-specific competences:
e Deep understanding of cryptography.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
e Student/-ka pozna poglobljene pojme
kriptografije.

Uporaba:
e Student/-ka je sposoben/-na
abstraktne probleme iz teorije.

resevati

Refleksija:

e Student/-ka je zmoZen/-na ovrednotiti svoje
poznavanje poglobljenih pojmov iz podrocja
kriptografije glede na uresniCevanje
zastavljenih ciljev.

Knowledge and understanding:
e The student governs some basic concepts in
cryptography and cryptanalysis.

Application:
e The student is able to solve practical and

abstract problems in cryptography.

Reflexion:
e The student is able to implement his/her
knowledge in symmetric key cryptography
to acomplish a given goal.

Metode poucevanja in ucenja:

Learning and teaching methods:

e Predavanja,

e seminar,

e individualne naloge in
e projektno delo.

e |ectures,

e seminars,

e individual homework assignments and
e project.

Delez (v %) /

Nadini ocenjevanja: Weight (in %)  Assessment:
Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

Pisni izpit 60 % Written exam

Ustni izpit 20 % Oral exam

Seminarska naloga in njena predstavitev na Seminar assignments and presentations
seminarju 10%

Domace naloge

10 %

Homeworks






Reference nosilca / Lecturer's references:

1.

RODRIGUEZ, René, WEI, Yongzhuang, PASALIC, Enes. A theoretical analysis of generalized invariants
of bijective S-boxes. Cryptography and communications. 2023, vol. 15, str. 487-512, ISSN 1936-
2455. 2. ZHANG, WeiGuo, PASALIC, Enes, LIU, Yiran, ZHANG, LiuPiao, XIE, ChunLei. A design and
flexible assignment of orthogonal binary sequence sets for (QS)-CDMA systems. Designs, codes and
cryptography. 2023, vol. 91, str. 373—389, ilustr. ISSN 0925-1022

PASALIC, Enes, BAPIC, Amar, ZHANG, Fengrong, WEI, Yongzhuang. Explicit infinite families of bent
functions outside the completed Maiorana—McFarland class. Designs, codes and cryptography.
2023, vol. 91, str. 2365-2393. ISSN 0925-1022.

BAPIC, Amar, PASALIC, Enes, POLUJAN, Alexandr, POTT, Alexander. Vectorial Boolean functions with
the maximum number of bent components beyond the Nyberg’s bound. Designs, codes and
cryptography. 2023, str. 1-22. ISSN 0925-1022.

FEN, Jingya, WEI, Yongzhuang, ZHANG, Fengrong, PASALIC, Enes, ZHOU, Yu. Novel optimized
implementations of lightweight cryptographic S-boxes via SAT solver. IEEE transactions on circuits
and systems. Il, Express briefs. [Print ed.]. 2023, str. 1-14, ilustr. ISSN 1549-7747

PASALIC, Enes, KUDIN, Sadmir, POLUJAN, Alexandr, POTT, Alexander. Vectorial bent-negabent
functions : their constructions and bounds. IEEE transactions on information theory. 2023, vol. 69,
iss. 4, str. 2702-2712. ISSN 0018-9448

RODRIGUEZ, René, PASALIC, Enes, ZHANG, Fengrong, WEI, Yongzhuang. Minimal p-ary codes via the
direct sum of functions, non-covering permutations and subspaces of derivatives. /[EEE transactions
on information theory. 2023, str. 1-19. ISSN 1557-9654.







UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: RacunalnisSko misljenje v Solski matematiki
Course title: Computational thinking in school mathamatics
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
lzobraZevalna ma.temat|ka, 2. / 1.2, /
stopnja
Educational Mathematics, 2" Cycle / 1st, 2nd, /
Vrsta predmeta / Course type | Izbirni/Elective
Univerzitetna koda predmeta / University course code: |
Predavanja Seminar Vaje Klinicne vaje  Druge oblike  Samost. delo
. . v g . ECTS
Lectures Seminar Tutorial work Studija Individ. work
| 30 | 15 | 1ssv | / | / | 120 || 6

Nosilec predmeta / Lecturer:

Jeziki /

Languages:

‘ Prof. dr. Amalija Zakelj/doc. dr. Daniel Doz

Predavanja / Lectures:

Slovenski/ Slovenian

Vaje / Tutorial:

Slovenski/ Slovenian

Pogoji za vkljutitev v delo oz. za opravljanje
$tudijskih obveznosti:

Prerequisits:

|/

| I/

Vsebina:

Content (Syllabus outline):

Vsebina se nanasa na naslednje klju¢ne pojme:

Opredelitev racunalniskega / algoritmic¢nega
misljienja (RM/AM).

Pomen razvoja racunalniskega /
algoritmiénega misljenje (RM/AM) v Solski
matematiki.

Vklju¢evanje rac¢unalniskega /
algoritmiénega misljenje (RM/AM) v Solsko
matematiko.

Dejavnosti za promocijo RM/AM.
Racunalniski programi za podporo RM/AM s
tehnologijo.

Uporaba RM/AM za povezovanje
konceptualnega in proceduralnega
matemati¢nega znanja.

Contents refer to the following key concepts:

Defining computational/ algorithmic (CT/AT)
thinking.

Importance of developing CT/AT

in school mathematics.

Integrating CT/AT in school mathematics
Activities to promote CT/AT.

Software to support CT/AT with technology.
Using CT/AT to relate conceptual and
procedural mathematical knowledge.






‘emeljni literatura in viri / Readings:

Temeljna literatura/Basic readings:

e Klanéar, A, Coti¢, M., Zakelj, A. (2018). U¢enje in pouevanje geometrije z uporabo informacijsko-
komunikacijske tehnologije v osnovni Soli. Koper: Zalozba Univerze na Primorskem.

e Kranjc, R., Kogir, K. in Cotar Konrad, S. (2017). Racunalnigko misljenje — kaj je to in zakaj bi ga sploh
potrebovali?. Vzgoja in izobraZevanje, 48(4), 9—19. Pridobljeno 12. 11. 2020,
https://www.dlib.si/details/URN:NBN:SI:DOC-852IR8UZ.

e Kallia, M., Patricia van Borkulo, S., Drijvers, P., Barendsen, E., & Tolboom, J. (2021). Characterising
computational thinking in mathematics education: a literature-informed Delphi study, Research in
Mathematics Education.DOI 10.1080/14794802.2020.1852104
https://www.researchgate.net/publication/346007143_Characterising_Computational_Thinking_in_
Mathematics_Education_A_literature-informed_Delphi_study

e Stephens, M., & Kadijevich, D. M. (2020). Computational/algorithmic thinking. In Lerman, S. (Ed.),
Encyclopedia of mathematics education (pp. 117-123). Cham, Switzerland: Springer.

e Kadijevich, D. M. (2020). Interactive displays: Use of interactive charts and dashboards in education.
In Tatnall A. (Ed.), Encyclopedia of education and information technologies (pp. 968—973). Cham,
Switzerland: Springer.

Dodatna literatura/Additional readings:

e Kadijevich, D. M. (2021). Computational/algorithmic thinkinh in the school mathematics. In
Proceedings of the 8" Europen Congress of Mathematics. Berlin: EMS Press.

e Hickmott, D., Prieto-Rodriguez, E., & Holmes, K. (2018). A scoping review of studies on
computational thinking in K=12 mathematics classrooms. Digital Experiences in Mathematics
Education, 4(1), 48—69.

e Mouza, C, Yang, H., Pan, Y-C,, Ozden, S. Y., & Pollock, L. (2017). Resetting educational technology
coursework for pre-service teachers: A computational thinking approach to the development of
technological pedagogical content knowledge (TPACK). Australasian Journal of Educational
Technology, 33(3), 61-76.

e Kadijevich, D. M. (2014). Neglected critical issues of effective CAS utilization. Journal of Symbolic
Computation, 61&62, 85-99.

e Kadijevich, D. M. (2018). Relating procedural and conceptual knowledge. The Teaching of
Mathematics, 21 (1), 15-28.

e Web sites of varios projects dealing with CT/AT in mathematics education (e.g., https://colette-
project.eu/)

e Web sites of various software developers concering tools for promoting CT/AT in school
mathematics (e.g., https://edu.casio.com/products/cg/)

Cilji in kompetence: Objectives and competences:
Cilji: Objectives:
e Razumevanje pomena razvoja e Understanding the importance of developing
racunalniskega/algoritmi¢nega misljenja CT/AT in school mathematics.
(RM/AM) v Solski matematiki. e Knowing and using different software to
e Poznavanje in uporaba razli¢nih promote learning activities regarding CT/AT
racunalniskih programov za spodbujanje in different areas of school mathematics.
uénih dejavnosti glede RM/AM na razli¢nih e Developing students’ technological
podrocjih Solske matematike. pedagogical content knowledge though
e Razvijanje znanja tehnoloskih in pedagoskih online collaborative work.
vsebin preko timskega spletnega e Relating procedural and conceptual
sodelovanija. mathematical knowledge using RM/AM.




https://www.dlib.si/details/URN:NBN:SI:DOC-8S2IR8UZ

https://colette-project.eu/

https://colette-project.eu/

https://edu.casio.com/products/cg/



e Povezovanje proceduralnegain
konceptualnega matemati¢nega znanja z
uporabo RM/AM.

e Preverjanje znanja v praksi.

Splos$ne kompetence:
e Uporaba razli¢cnih racunalniskih programov
za razvoj RM/AM.
e Razumevanje u¢nih moznosti RM/AM s
tehnologijo in njihova ustrezna uporaba.
e |zvajanje strokovnega dela, usmerjenega v
razvoj matemati¢nega misljenja.

Predmetno specificne kompetence:

e Razvijanje in povezovanje tehnoloskega,
pedagoskega in vsebinskega/predmetnega
znanja.

e Razvijanje in povezovanje proceduralnih in
konceptualnih matemati¢nih znanj.

e Reflektivno in kriti¢no vrednotenje razli¢nih
izobrazevalnih izkusen;.

e Evaluating one's own knowledge in praxis

General competencies:
e Using different software to develop CT/AT.
e Understanding of learning opportunities of
CT/AT with technology and using them
appropriately.
e Conducting professional work directed
towards developing mathematical thinking.

Subject-specific competencies:
e Developing and connecting technological,
pedagogical, and content knowledge.
e Developing and relating procedural and
conceptual mathematical knowledge.
e Reflecting and critically evaluating different
educational experiences.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

e Kaj vklju¢uje RM/AM in kako ga lahko
promoviramo z uporabo razli¢nih
racunalniskih programov.

e Katere dejavnosti matemati¢nega misljenja
izbrati (npr. reprezentacije, modeliranje,
vizualizacija) v podporo
racunalniskemu/algoritmi¢nemu misljenju
na razli¢nih podrocjih.

e Povezava proceduralnega in
konceptualnega matemati¢nega znanja s
pomocjo tehnologije.

Uporaba:

e Uporaba razli¢nih racunalniskih programov
za spodbujanje ucnih dejavnosti na razli¢nih
podrocjih Solske matematike.

e Oblikovanje in uporaba portofolija za
namene lastnega ucenja.

Refleksija:
e Reflektiranje in kriticno vrednotenje
razli¢nih izobrazevalnih izkusen;.
e Preverjanje znanja v praksi.
e Razvijanje kompetence reflektivnega
praktika.

Knowledge and understanding:

e What comprises CT/AT and how it may be
promoted using different software.

e What mathematical thinking activities would
be used (e.g., representation, modelling,
visualization) to practice CT/AT in different
areas.

e How procedural and conceptual
mathematical knowledge may be related
using technology.

Application:
e Applying different software to promote

learning activities regarding CT/AT in
different areas of school mathematics.

e Knowing how to design and use portfolio
aimed at one's own learning.

Reflection:
e Reflecting and critically evaluating different
educational experiences.
e Examining one's own knowledge in praxis.
e Developing competencies of reflective
practitioner.






Metode poucevanja in ucenja: Learning and teaching methods:

Predavanja z aktivno udelezbo Studentov e lecture with active student participation
(razlaga, diskusija, vprasanja, primeri, (interpretation, discussion, questioning,
reSevanje problemov). giving examples, problem solving).
Prakti¢no delo z uporabo razli¢nih e Practical work using different software to
racunalniskih programov za podporo support mathematical reasoning.
matemati¢nemu misljenju. e Individual and group work (presentation,
Individualno in skupinsko delo discussion, evaluation).

(predstavitev, razprava, evalvacija).

Nadini ocenjevanja: Dele? (v %) Assessment:
Nacin (pisni izpit, ustno izprasevanje, naloge, Type (examination, oral, coursework,
projekt): project):
e Portofolijo s porodili seminarskega 30 % e Portfolio with report of seminar
dela in vaj paper and exercise
e Domace naloge 10% e Homeworks
e Pisniizpit (lahko se nadomesti z e Written exam ((may be replaced by
dvema kolokvijema)) 60 % two colloquiums)
Vsaka izmed nastetih obveznosti mora biti Each of the following obligations must be
opravljena s pozitivno oceno completed with a positive mark

Reference nosilca / Lecturer's references:

1.

Klanc&ar, A., Zakelj, A.(2023) Graphical representations in solving geometric problems. V: ZAKEL,
Amalija (ur.), et al. Selected topics in the didactics of mathematics. Koper: Zalozba Univerze na
Primorskem, Str. 27-52, graf. prikazi, ilustr. Knjiznica Ludus,

Zakelj, A., Klan¢ar, A.(2022). The role of visual representations in geometry learning. European
journal of educational researchvol. 11, iss. 3, str. 1393-1412, graf. prikazi. ISSN 2165-8714.
https://pdf.eu-jer.com/EU-JER 11 3 1393.pdf, DOI: 10.12973/eu-jer.11.3.1393

Zakelj, A., Klan¢ar, A.(2021) Students' achievements in solving geometric problems using visual
representations in a virtual learning environment. V: BASIC, Nino (ur.), et al. 8th European Congress
of Mathematics : 20-26 June 2021, PortoroZ, Slovenia : book of abstracts. Electronic ed. Koper:
University of Primorska Press. 2021, str. 412. https://www.hippocampus.si/ISBN/978-961-293-083-
7.pdf.

Doz D., Cot¢, M., Zakelj, A. ( 2024). Teaching Mathematics using Digital Technology

V: ABERSEK, Boris (ur.), COTIC, Mara (ur.). Challenges and transformation of education for 21st
century schools. Newcastle-upon-Tyne: Cambridge Scholars Publishing, 2024. Str. 293-223.

DOZ, Daniel. Mathematical reasoning : what are the issues?. V: ZAKEU, Amalija (ur.), et al. Selected
topics in the didactics of mathematics. Koper: Zalozba Univerze na Primorskem, 2023. Str. 107-125,
tabele. Knjiznica Ludus, 42. ISBN 978-961-293-186-5. ISSN 2536-1937. [COBISS.SI-ID 137795843]
kategorija: 3B (Z, A1/2); tip dela je verificiral OSICD

tocke: 40, st. avtorjev: 1




https://pdf.eu-jer.com/EU-JER_11_3_1393.pdf

https://dx.doi.org/10.12973/eu-jer.11.3.1393

https://www.hippocampus.si/ISBN/978-961-293-083-7.pdf

https://www.hippocampus.si/ISBN/978-961-293-083-7.pdf

https://plus.cobiss.net/cobiss/si/sl/bib/137795843




UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Teorija iger
Course title: Game Theory
Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
Izobrazevalna matematika, 2. stopnja / 1,2. /
Educational Mathematics, 2" Cycle / 1st, 2nd, /
Vrsta predmeta / Course type ‘ Izbirni / elective
Univerzitetna koda predmeta / University course code: \/
Druge oblike
Predavanja Seminar Vaje Klini¢ne vaje $tudija Samost. delo ECTS
Lectures Seminar Tutorial work Other types of Individ. work
study
| 30 | 15 | / | / | / I
Nosilec predmeta / Lecturer: ‘ Izr. prof. dr. Aljaz Ule
Jeziki / Predavanja / Lectures: | Slovenski / Slovenian
Languages: Vaje / Tutorial: |/
Pogoiji za vkljuéitev v delo oz. za opravljanje Prerequisits:
Studijskih obveznosti:
|Osnovno predznanje verjetnostni. ‘ |Basic background in probability.
Vsebina: Content (Syllabus outline):

e Problemi odlo¢anja v strateskih situacijah. e The problems of decision making in strategic

e Osnovni koncepti teorije iger: igralci, situations.
poteze, zasluzek, matricna igra z dvema| |® Basic concepts of game theory: players, moves,
igralcema. income, matrix game with two players.

e Igre v normalni obliki: dominirane poteze,| |® Games in normal form: dominating moves, the
najboljsi odgovor, Nashevo ravnovesje, best answer, Nash balance, mixed moves, the
mesSane  poteze, obstoj Nashevega Nash balance existence, important examples.
ravnovesja, pomembni primeri. e Games in normal form in practice: modeling,

e lgre v normalni obliki v praksi: modeliranje, human decision making.
odlocanje ljudi. e Dynamic games, games in the branched form:

e Dinamicne igre, igre v razvejeni obliki: strategies, Nash balance, reversible induction,
strategije, Nashevo ravnovesje, povratna undergames, perfect balance of undergames.
indukcija, podigre, popolno ravnovesje| |e Repeated games: endless recurrence, final
podiger, pomembni primeri. recurrence, the People's theorem.

e Ponavljane igre: neskontno ponavljanje,| |® Dynamic games in practice: differences between
koncno ponavljanje, Ljudski izrek. theory and human decision making.

e Dinamicne igre v praksi: razlike med teorijo| |e Deciding without common knowledge: dynamic
in ¢loveskim odlo¢anjem. games with incomplete information, sequential






e (Odlocanje brez skupnega znanja: dinami¢ne
igre z nepopolno informacijo, sekvenc¢no

ravnovesje.
e Evolucijska teorija iger

balance.
e Evolution game theory.

Temeljni literatura in viri / Readings:

Obvezna literatura/Basic reading:

e Rajko Jamnik, Teorija iger, DMFA, Ljubljana, 1985.

e Vesna Omladi¢, Matematika in odlo¢anje, DMFA, Ljubljana, 2002.

e Martin J. Osborne, An introduction to Game Theory, Oxford University Press, 2004

e Martin J. Osborne, Ariel Rubinstein, A Course in Game Theory, MIT press, 1999

e Rida Laraki , Jérdme Renault , Sylvain Sorin, Mathematical Foundations of Game Theory, Springer

International Publishing, 2019.

Dodatna literatura/additional reading

e Douglas D. Davis, Charles A. Holt, Experimental Economics, Princeton University Press, 1993

Cilji in kompetence:

Objectives and competences:

Cilji:
e Studen/-ka spozna temeljne pojme teorije
iger, metode za analizo iger ter uporabo
iger v praksi.

SploSne kompetence:

e Student/-ka zna samostojno uporabljati
metode matemati¢nega modeliranja
interaktivnih  situacij in  strateskega

odlo¢anja ter razvije kriticni pristop k
uporabi teh metod v praksi. Student pridobi
zmoznost prevedbe realinh situacij na
vprasanje teorije iger.

Predmetnospecifi¢tne kompetence:
e Razumevanje matemati¢nih osnov teorije
iger in sposobnost samostojnega
modeliranja interaktivnih situacij.

Objectives:
e Students learn the basic concepts of game
theory, methods for game analysis and using
games in practice.

General competences:

e Student independently uses the techniques
of mathematical modeling of interactive
situations and strategic decision-making and
develops a critical approach to the use of
these methods in practice. The student is
able to formulate real life situations in terms
of game theory

Subject-specific competences:
e Understanding the mathematical basis of
game theory and ability of autonomous
modeling of interactive situations.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:
e Student/-ka pozna temeljne pojme teorije
iger, pristope k analiziranju iger in kriticno
uporabo iger v praksi.

Uporaba:
e Stuentk/-ka je s pridobljenim znanjem
sposobna/en matematicno modelirati ter

Knowledge and understanding:
e Student knows the basic concepts of game
theory, approaches to analyzing the games
and critical use of games in practice.

Application:
e With this knowledge the student is able to

mathematically model and analyze real






analizirati realne situacije in uporabiti
analizo za ocenjevanje realne dinamike
odlocanja v teh situacijah.

Refleksija:
e Student/-ka je zmozen/-na ovrednotiti svoje
poznavanje obravnavane snovi glede na
uresnicevanje zastavljenih ciljev.

Metode poucevanja in ucenja:

situations and apply the analysis to estimate
the real dynamics of decision-making in
these situations.

Reflection:

e The student is able to evaluate his/her
knowledge of this subject according to the
realized stated objectives.

Learning and teaching methods:

e Predavanja ter individualne naloge.

e |ectures and individual tasks.

Nacini ocenjevanja:

Delez (v %) /

Assessment:

Weight (in %)

Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):

Domace naloge 10% Homeworks

Pisni izpit 70 % Written exam

Samostojno delo (seminarske naloge in Individual work (seminar papers and
predstavitve) 20% presentations)

Reference nosilca / Lecturer's references:

1. VELKAVRH, Ziga, ULE, AljaZ. Indicators of human sociality in Slovenia and the Netherlands : evidence
from experiments with students. Teorija in praksa : revija za druzbena vprasanja. apr.-jun. 2022, letn.
59, st. 2, str. 487-508, 594, tabele. ISSN 0040-3598.

2. ULE, Alja%, VELKAVRH, Ziga. Dynamics of deception between strangers. VV: 2021 ESA. Global Online
Around-the-Clock Conference, July 7- 9, 2021. [S. |.]: Economic Science Association, 2021. Str. 67.

3. VELKAVRH, Ziga, ULE, Alja%. Experiential adaptation in repeated helping game. V: WEHIA 2023 : 26th
Annual Workshop on Economic Science with Heterogeneous Interacting Agents : 22-24 June 2023,
University of Primorska, Faculty of management, Koper, Slovenia.

4.  SCHRAM, Arthur J. H. C., ULE, AljazZ. Introduction to the Handbook of Research Methods and
Applications in Experimental Economics. V: SCHRAM, Arthur J. H. C. (ur.), ULE, Aljaz (ur.). Handbook of
research methods and applications in experimental economics. Cheltenham; Massachusetts: Edward
Elgar, cop. 2019. Str. 1-7. ISBN 978-1-78811-055-6, ISBN 978-1-78811-056-3

5.  SCHRAM, Arthur, ULE, Aljaz, Regulatory independence may limit electoral holdup but entrench

capture, Public Choice, 2024.







UCNI NACRT PREDMETA / COURSE SYLLABUS

Predmet: Razvijanje ustvarjalnosti skozi resevanje (interdisciplinarnih) problemov in uporabo
digitalnih tehnologij

Course title: Developing creativity through (interdisciplinary) problem solving and the use of digital
technologies

Studijski program in stopnja Studijska smer Letnik Semester
Study programme and level Study field Academic year Semester
lzobrazevalna ma.ltema’uka, 2. / 1.2, /
stopnja
Educational Mathematics, 2™ Cycle / 1st, 2nd, /
Vrsta predmeta / Course type | Izbirni/ Elective
Univerzitetna koda predmeta / University course code: |
Druge oblike
Predavanja Seminar Vaje Kliniéne vaje Studija Samost. delo ECTS
Lectures Seminar Tutorial Work Otherstud.  Individ. work
commitments
| 30 | 15 | 15sv | / | / | 120 || s

Nosilec predmeta / Lecturer:

Jeziki /
Languages:

Pogoji za vkljuCitev v delo oz. za opravljanje

| prof. dr. Amalija Zakel]

Predavanja / Lectures:

slovenski/ Slovenian

Vaje / Tutorial:

slovenski/ Slovenian

$tudijskih obveznosti:

Prerequisites:

/ /
Vsebina: Content (Syllabus outline):
e Opredelitev ustvarjalnosti in elementov e Definition of creativity and the elements of
ustvarjalnosti. creativity.
e Qpredelitev avtenti¢nih, realisticnih in e Definition of authentic, realistic and

interdisciplinarnih problemov.

Oblikovanje problemov in njihovo resevanje.
Ustvarjalnost in ustvarjalno resevanje
avtenti¢nih problemov.

Ustvarjalno reSevanje problemov “out of the
box”.

Pristopi poucevanja in u¢enja za spodbujanje
ustvarjalnosti.

Spletna uéna okolja in spletna orodja kot
podpora ustvarjalnemu ucenju.

Digitalne tehnologije pri raziskovanju in
reSevanju avtenti¢nih, realisti¢nih in
interdisciplinarnih problemov.

Digitalne kompetence uciteljev
(izobraZevalcev):

interdisciplinary problems.

Problem formulation and problem solving.
Creativity and creative authentic problem
solving.

Creative problem solving “out of the box”.
Teaching and learning approaches to foster
creativity.

Online learning environments and tools to
support creative learning.

Digital technologies for research and authentic,
realistic and interdisciplinary problem solving.
Digital competences for teachers (educators):
- professional competences of educators,

- pedagogical competences of educators,

- learner competences.






- strokovne kompetence izobrazevalcev,

- pedagoske kompetence izobrazevalceyv,

- kompetence ucencev.
Digitalne u¢ne tehnologije za spodbujanje
sodelovalnega ucenja in ustvarjalnega
reSevanja (avtenticnih, realisticnih
interdisciplinarnih) problemov, negovanje
radovednosti uc¢ecih se in spodbujanje

Digital learning technologies to foster
collaborative learning and creative
(authentic, realistic, interdisciplinary)
problem solving, nurture learners' curiosity
and encourage exploration in learning.
Developing learners' digital literacy,
collaboration and communication in a digital
learning environment

raziskovanja pri uc¢enju.

Razvijanje digitalne pismenosti, sodelovanja
in komunikacije ucecih se v digitalnem
uénem okolju

Temeljni literatura in viri / Readings:

Temeljna literatura / Basic Readings

Beghetto, R. A. in Kaufman, J. C. (2013). Fundamentals of creativity. Educational Leadership, 70(5),
10-15. https://www.researchgate.net/publication/261797704_Fundamentals_of_Creativity
Directorate for Education and Skills (OECD). (2018). The future of education and skills Education,
2030. OECD.
https://www.oecd.org/education/2030/E2030%20Position%20Paper%20(05.04.2018).pdf

Ferguson, R. (2011). Meaningful learning and creativity in virtual worlds. Thinking Skills and
Creativity, 6(3), 169-178.
https://www.sciencedirect.com/science/article/pii/S1871187111000411?via%3Dihub

Glaveanu, V. P., Johanne Ness; I., in de Saint Laurent, C. (2020). Creativity, Learning and Technology:
Opportunities, Challenges and New Horizons. Creativity ~ Research  Journal, 32(1), 1-
3. https://doi.org/10.1080/10400419.2020.1712167

Redecker, C. (2018). Evropski okvir digitalnih kompetenc izobraZevalcev: DigCompEdu. Ljubljana:
Zavod Republike Slovenije za Solstvo. http://www.dlib.si/details/URN:NBN:SI:doc-QAPABA20
Sawyer, K. (2015). A call to action: The challenges of creative teaching and learning. Teachers
College Record, 117(10), 1-34. https://keithsawyer.com/PDFs/Sawyer%202015%20TCR.pdf

Zakelj, A. in Klan¢ar, A. (2021). Povezovanje matematike z okoljem skozi ustvarjalno re$evanje
avtenti¢nih problemov. V S. Rutar (ur.), D. Felda (ur.), M. Rodela (ur.), N. Krmac (ur.), M. Marovic¢
(ur.) in K. Drlji¢ (ur.), Prehodi v razli¢nih socialnih in izobraZevalnih okoljih (str. 223-240). Koper:
ZaloZba Univerze na Primorskem.

Dodatna literature / Additional Readings::

Isteni¢ Starci¢, A. (2020). lzobraZevalna tehnologija in izgradnja avtentiCnega ucnega okolja.
Ljubljana: FGG in Koper: UP.

Harris, A. (2016). Creativity and education. Dordrecht: Springer.

Mishra, P. in Henriksen, D. (2018). Creativity and technology: Rethinking their role in education. New
York: Springer.

Volk, M., Coti¢, M., Zajc, M. in Isteni¢, A. (2017). Tablet-based cross-curricular maths vs. traditional
maths classroom practice for higher-order learning outcomes. Computers & Education, 114, 1-23.
Raziskave OECD: PISA (Programme for International Student Assessment),TIMSS (Trends in
Interna&onal Mathema&cs and Science Study).

Siswono, T. Y. E. 2011. Level of student's creative thinking in classroom mathematics. Educational
Research and Reviews 6, 548—553.

Sriraman, B. 2004. The characteristics of mathematical creativity. Mathematics Educator, 14, 19-34.
Sriraman, B. in Haavold, P. 2017. Creativity and giftedness in mathematics education: A pragmatic
view. First compendium for research in mathematics education. Reston: National Council of
Teachers of Mathematics.




https://doi.org/10.1080/10400419.2020.1712167



e Studije Eurydice: http://www.eurydice.si/

Cilji in kompetence:

Objectives and competences:

Cilji:

Student/-ka:

spozna in razume pomen ustvarjalnosti
razvija ustvarjalno misljenje skozi reSevanje
problemov,

spozna in razlikuje avtenti¢ne, realisticne in
interdisciplinarne probleme,

spozna in razume proces oblikovanja
problemov in resevanja le-teh,

razvija kompetence za ustvarjalno resevanje
avtenti¢nih, realisti¢nih in
interdisciplinarnih problemov,

spozna razlicne pristope poucevanja in
ucenja za spodbujanje ustvarjalnosti

razvija kompetence za uporabo digitalnih
ucnih tehnologij pri raziskovanju in
ustvarjalnem resevanju avtenticnih,
realisti¢nih in interdisciplinarnih problemov,
razvija kompetence za avtonomno uporabo
digitalnih tehnologij pri ucenju in
poucevanju ter pri lastnem strokovnem
razvoju,

razvije kompetence za spodbujanje
ustvarjalnosti, digitalne pismenosti,
sodelovanja in komunikacije ucecih se pri
ucenju v digitalnem okolju,

argumentirano predstavi resitve, kriticno
vrednoti rezultate in predlaga izboljSave v
postopku reSevanja problema.

Splosne kompetence:

Student/-ka:

vzpostavlja spodbudno delovno okolje z
uporabo razliécnih metod in strategij dela, ki
spodbujajo miselno aktivnost

izkoristi priloZnosti za stalno strokovno
izpopolnjevanje in za inoviranje svojega
dela

uporablja digitalne tehnologije pri
raziskovanju in reSavanju problemov

ima pridobljen ¢ut za urejenost, vztrajnost
in sistemati¢nost pri delu

pridobi kompetence usmerjene v razvoj
sposobnosti uporabe raziskovalnih virov

je zmozen rabe digitalnih tehnologij za
komuniciranje, sodelovanje in profesionalni

Obijectives:
Students:

know and understand the importance of
creativity,

develop creative thinking through problem
solving,

know and differentiate authentic, realistic
and interdisciplinary problems,

know and understand the process of
problem formulation and problem solving
develop competences for creative problem
solving  of authentic, realistic and
interdisciplinary problems,

learn about different teaching and learning
approaches to foster creativity,

develop competences for the use of digital
learning technologies for research and
creative problem solving in authentic,
realistic and interdisciplinary contexts,
develop competences for the autonomous
use of digital technologies in learning and
teaching and in their own professional
development,

develop competences to foster creativity,
digital literacy, collaboration and
communication of learners in learning in
digital environments,

present solutions in a well-argued way,

critically evaluate results and suggest
improvements in  the problem-solving
process.

General competences:

Students:

create a stimulating working environment by
using a variety of working methods and
strategies that encourage mental activity,
take advantage of opportunities for
continuous professional development and to
innovate in their work,

use digital technologies in research and
problem solving,

have an acquired sense of order,
perseverance and systematicity in their work
acquire competences aimed at developing
the ability to use research resources,




http://www.eurydice.si/

http://www.eurydice.si/



razvoj

je zmoZen nacrtovati in izvajati vzgojno-
izobraZevalni proces ob podpori digitalnih
ucnih tehnologij ter spodbujati in usmerjati
ucence pri kriticnem presojanju rabe
digitalnih tehnologij ter pri reSevanju
odprtih problemov

zna z uporabo razli¢nih u¢nih metod in
strategij vzpostaviti varno in spodbudno
ucno okolje

Predmetno specificne kompetence:

Student/-ka:

razvije  sposobnosti za  samostojno,
ustvarjalno in inovativno razmisljanje,
kriticno razmislja in razresuje probleme,
uporablja teoreti¢ne podlage za merjenje
ustvarjalnosti,

kriticno ovrednoti resitve problemov,

je zmoZen nacrtovati in izvajati vzgojno-
izobrazevalni proces ob podpori digitalnih

tehnologij (vklju€ujoc potrebe
posameznikov v  raznolikih  skupinah
ucencev),

je zmozen uporabe digitalnih tehnologij za
spodbujanje ustvarjalnega reSevanja
problemov, negovanje radovednosti ucecih
se in spodbujanje raziskovanja pri u¢enju

je zmoZen uporabe digitalnih tehnologij in
digitalnih okolij za spremljanje napredka in
vrednotenje  znanja (sumativno in
formativno) ucecih se,

je zmoZen nacrtovati in usmerjati lasten
strokovni razvoj ob podpori digitalnih
tehnologij in se vseZivljenjsko izobraZevati.

are able to use digital technologies for
communication, collaboration and
professional development,

are able to plan and implement educational
processes supported by digital learning
technologies, and to encourage and guide
students in critical reflection on the use of
digital technologies and in solving open-
ended problems,

are able to use a variety of teaching methods
and strategies to create a safe and.
stimulating learning environment

Subject-specific competences:

Students:

develop the ability to think independently,
creatively and innovatively,

think critically and solve problems,

apply theoretical foundations for measuring
creativity,

critically evaluate problem solutions,

are able to plan and implement an
educational process supported by digital
technologies (integrating the needs of
individuals in diverse groups of learners)

are able to use digital technologies to
promote creative problem solving, nurture
learners' curiosity and encourage
exploration in learning,

are able to use digital technologies and
digital environments to monitor learners'
progress and assess their knowledge
(summative and formative),

are able to plan and direct their own
professional development supported by
digital technologies and to pursue lifelong
learning.

Predvideni Studijski rezultati:

Intended learning outcomes:

Znanje in razumevanje:

Student/-ka:

pozna in razume pomen ustvarjalnosti ter
elemente ustvarjalnosti,

pozna in razlikuje avtenti¢ne, realisti¢ne in
interdisciplinarne probleme,

pozna in razume proces oblikovanja
problemov in resevanja le-teh,

pozna razli¢ne pristope poucevanja in
ucenja za spodbujanje ustvarjalnosti,

pozna in razume osnovne pojme in teorije s
podrocja ustvarjalnosti, razvoja digitalnih

Knowledge and understanding:

Students:

know and understand the meaning of
creativity and the elements of creativity,
know and distinguish between authentic,
realistic and interdisciplinary problems,

know and understand the process of
problem formulation and problem solving
know different teaching and learning
approaches to foster creativity,

know and understand basic concepts and
theories in the field of creativity, the






kompetenc ter rabe digitalnih tehnologij pri
ucenju in poucevanju,

e pozna primerne pristope in strategije
uporabe didakti¢nih nacel, oblik in metod
pri delu z digitalnimi u¢nimi tehnologijami,

e pozna standarde in  strategije za
vrednotenje znanja z uporabo digitalnih
tehnologij.

Uporaba:

Student/-ka:
e  pri predmetu pridobljeno znanje uporabi
pri Studiju in pri poucevaniju,
e je usposobljen za samostojno raziskovanje
problemov v Solski praksi,
e je sposoben spodbujati razvoj ustvarjalnega
misljenja pri ucecih se.

Refleksija:
Student/-ka:

e zna kriti¢no ovrednotiti svoje delo in razvija
kompetence reflektivnega praktika,

e  kriticno presoja lastno strokovno
usposobljenost za ustvarjalno resevanje
avtenticnih, realisti¢nih in
interdisciplinarnih problemov,

® naosnovi razumevanja teoretskih pogledov
kriticno ovrednoti skladnost med
teoreti¢nimi naceli in izhodis¢i ter izpeljavo
teh konceptov v praksi — oblikovanje
modela uporabe digitalnih u¢nih tehnologij
za izbrane primere ustvarjalnega resevanja
problemov.

development of digital competences and the
use of digital technologies in learning and
teaching,

e know appropriate approaches and strategies
for the application of didactic principles,
forms and methods when working with
educational technologies,

e know the standards and strategies for the
evaluation of knowledge using educational
technologies.

Use:

Students:
e apply the knowledge acquired in the course
to their studies and teaching,
e are able to research problems in school
practice independently,
e are able to stimulate the development of
creative thinking of learners.

Reflection:

Students:

e are able to critically evaluate their own work
and develop the competences of a reflective
practitioner,

e critically assess their own professional
competence to creatively solve authentic,
realistic and interdisciplinary problems,

e based on the understanding of theoretical
views critically evaluate the coherence
between theoretical principles and starting
points as well as the implementation of these
concepts in practice - design a model for the
use of educational technology in selected
examples of creative problem solving

Metode poucevanja in ucenja:

Learning and teaching methods:

e interaktivna predavanja,

e studij literature in virov,

e razgovor in diskusija,

e racunalnisko podprto ucenje (delavnice,
preizkusi znanja itd.),

e skupinsko delo, delo v parih, individualno
delo (naloge),

e projektno delo,

e demonstracija,

e reSevanje problemskih nalog z uporabo
digitalnih tehnologij,

e preiskovanje z uporabo digitalnih
tehnologij,

e ustvarjanje avtenti¢nih u¢nih situacij (mikro

e interactive lectures,

e study of literature and sources

e conversation and discussion,

e computer supported learning (workshops,
knowledge tests, etc.),

e workin groups, in pairs, individual work
(tasks),

e project work,

e demonstration,

e problem solving with educational
technology,

e inquiry-based learning with use of
educational technology,






pouk), e creating authentic learning situations (micro
* vaje. lessons),
e tutorials.

Delez (v %) /

Nadini ocenjevanja: Share (in %) Assessment:
Nacin (pisni izpit, ustno izprasevanje, Type (examination, oral, coursework,
naloge, projekt): project):
e Projektna naloga 30% e Project work
e Pisniizpit 70% e Written exam
Vsaka izmed nastetih obveznosti mora biti Each of the following obligations must be
opravljena s pozitivno oceno. completed with a positive mark
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