Tabesaa 5.1 Cneundukanija npeaMera Ha CTYIHjCKOM MPOTPaMy JOKTOPCKHX CTYIHja

Ha3zus npeamera: I/ICTpa)KI/IBaH)e y4y€lba U HACTABC (l)I/I3I/IKe

HacraBHuk nin HactaBuunm: bparucias O6panosuh

Craryc npeamera: M36opuau

bpoj ECIIB: 15

YcaoB: O0aBe3HH IPeIMETH U3 elyKaljcke (hr3uKe

Iwb npeamera
[lwp npeamera je na CTYIGHT NMAaHOPAaMCKH YIIO3Ha caBpeMeHe mnpoliiemMe, METoJe, TPEHIOBE, Teopuje U
pe3yJiTaTe HCTpaXKUBambhE YieHha U HacTaBe (usuke.

Hcxon mpeamera

Crynent tpeba OUTH y CTamy Ia TEOPHjCKH IUIAHUPA U €KCIIEPUMEHTATHO pPealln3yje pa3InInTe UCTPaKUBAUKE
IIpOjeKTe Be3aHE 3a yUerme M HAacTaBy (U3UKE HA PA3IMIUTHM EIyKaIlMjCKUM HHBOWMA, KaKO IHjarHOCTHYKE
TaKoO M HHTEPBEHTHE.

Cryment Tpeba OWTH y CTamy Ja pe3yiTare pealn30BaHUX HCTPAaXMBAYKUX MpoOjeKaTra IpeacTaBjba Ha
MeIjyHapOTHIM IMPOo(ECHOHATHIM CKYIOBHMa M MyOJIMKYyje Y MEIjyHapOJHHM YacOIMCHMa KOJjH TPETHPajy
y4YeHe U HacTaBy (U3HKE.

CryneHt Tpeba OWTH y cTamy Ja aKTHBHO Y4YeCTBYje y mMoOoJbaliamy HacTaBe (usuke, OWIO MyTeM
NeJarouIKuX MyOJuKanuja OUilo Kpo3 paJMoHKIEe, CEMHHAPE U KypceBe ca HacTaBHULMMA (PU3UKE Y OCHOBHUM
" CpCAmUM IIKOJIaMa. Y tum Kypc€BUMa C€ MOpa HCTULIATU U MPUMCPUMaA JOKa3uBATH BAXXHOCT MNPHCYCTBA
HCTPAXXMBAYKOT JlyXa Y HACTABHOM Pay.

Canp:kaj npeamera

(1) Paznozum 3a HayuHu NpuCTyn yuewmy W HactaBu ¢usuke. (2) IloyerHa ucrtpakupama pazymeBarba
(M3UKATHUX TI0jMOBA U T0jaBa (MEXaHWKA, aKyCTHKa, XHIPOCTaTHKa, TEPMOAMHAMUKA, €JIEKTPOMAarHETH3aM,
ONTHKa, aToMcKa ¢uznka). (3) CaBpeMeHH TECTOBH IT0jMOBHOT pa3yMeBama M BbUXOBA YJIOTa y HACTABU (PHU3HKE.
(4) VdeHWYKO W EKCIIEPTHO pelIaBamke QU3UKATHUX Tmpobiema. (5) YUeHHUKO OBIagaBame HAYIHUM
MunubemeM (6) Yueme Qusuke y mabopatopujy. (7) KOrHUTHBHH, €MUCTEMOJONIKHA M COLHjAHH AaCICKTH
yuewma Qmsuke. (8) YTumaj craBoBa W BepoBama 0 Gm3unM Ha ydewme usmnke.(9) TexHomoruja y yuemy U
HactaBd (usuke.(10) [IpuHIINTN HHTEPBEHIIMOHNX UCTpaXknBama y HacTaBu ¢usuke. (11) CiroxeHn TeopHjCcKu
MOJeNM yuewma W HacraBe ¢usuke. (12) Marepujanu 3a ydewe u HactaBy ¢usuke. (13) Meronmomnomike
napajurme y UCTpaKuBamy yuerma u HactaBe dusuke. (14) [Ipobnemu pe-enykarmje HacTaBHuka dusunke. (15)
ITpodecronaana yapyxema U CKYIIOBH UCTPaKHBaya y4eha U HacTaBe (usuke.

IIpenopy4ena Jureparypa

McDermott, L. C., &Redish, E. F. (1999). Resourceletter: PER-1: Physics education research. American Journal
of Physics, 67, 755.

Thacker, B. A. (2003). Recent advances in classroom physics. Reports on progress in physics, 66(10), 1833.
Redish, E. F. (1999). Millikanlecture 1998: Building a science of teaching physics. American Journal of
Physics, 67, 562.

Redish, E. F. (2013). Oersted Lecture 2013: How should we think about how our students think? arXiv preprint
arXiv:1308.3911.

Opnabpanu pagoBu uctpaxupaukux wacomuca: Physical Review Special Topics — Physics Education Research,
American Journal of Physics, European Journal of Physics, Canadian Journal of Physics, International Journal
of Science Education, Science Education, Journal of Research in Science Teaching i Research in Science
Education.

Bpoj yacoBa akTHMBHE HacTaBe | Teopwujcka HacTaBa: | IIpakTuyHa HacTaBa:

MeTtoae usBolhema HacTaBe

CrymeHTH camMoCTalHO pemaBajy nomahe 3amaTke W W3BOJE MPOOHE HCTPAKUBAUKE MPOJEKTE Y3 MEHTOPCKO
YYECTBOBamE HACTABHHUKA

AKTHBHO ydY€He KpO3 [UCKYCHje IMPOYHMTAHE WCTPAXKHBAYKE JIMTEPAType;, pPa3MarTpame TCOPHjCKUX,
METOJIOJIOIIKHX W JIOTHCTUYKHX aclieKaTa MPOOHUX MCTPAKUBAYKHX MpOjeKaTa M3 yuema U HacTaBe (pu3mKe;
MMUCalke W JUCKYCHja pe3yliTaTa MPOOHHX MCTPAKUBAYKHX IPOjeKara; MICAme WIAaHKa 32 HEKW MeljyHapoaHu
4acomuc Koju TpeTupa yuewme u HactaBy ¢usuke (The Physics Teacher, Physics Education, ...)

Ouena 3Hama (MakcuMaJHu Opoj moena 100)

Haumn npoBepe 3Hama MOTy OWTH paziau4uTH : (MMCMEHHM HCIHMTH, YCMEHM HCIIT, IPEe3eHTaluja IpojeKTa,
CEeMHHApH UT/L......

*MakcumaiHa aykHa | crpanuna A4 ¢opmara




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Methods of interactive physics teaching and learning

Teacher(s): Bratislav Obradovic

Status of the subject: Elective

Number of ECIIB points: 15

Condition: Compulsory subjects in educational physics

Goal of the subject
The aim of the course is for the student to get a panoramic view of modern problems, methods, trends, theories
and research results of learning and teaching physics.

Outcome of the subject

The student should be able to theoretically plan and experimentally implement various research projects related
to learning and teaching physics at different educational levels, both diagnostic and interventional.

The student should be able to present the results of realized research projects at international professional
conferences and publish in international journals that deal with learning and teaching physics.

The student should be able to actively participate in the improvement of physics teaching, either through
pedagogical publications or through workshops, seminars and courses with physics teachers in primary and
secondary schools. In these courses, the importance of the presence of the research spirit in the teaching work
must be emphasized and proven by examples.

Content of the subject

(1) Reasons for the scientific approach to learning and teaching physics. (2) Initial research into the
understanding of physical concepts and phenomena (mechanics, acoustics, hydrostatics, thermodynamics,
electromagnetism, optics, atomic physics). (3) Modern tests of conceptual understanding and their role in
teaching physics. (4) Student and expert solution of physical problems. (5) Student mastery of scientific thinking
(6) Learning physics in the laboratory. (7) Cognitive, epistemological and social aspects of learning physics. (8)
The influence of attitudes and beliefs about physics on learning physics (9) Technology in learning and teaching
physics (10) Principles of intervention research in teaching physics. (11) Complex theoretical models of learning
and teaching physics. (12) Materials for learning and teaching physics. (13) Methodological paradigms in the
research of learning and teaching physics. (14) Problems of re-education of physics teachers. (15) Professional
associations and gatherings of researchers in learning and teaching physics.

Recommended literature

McDermott, L. C., &Redish, E. F. (1999). Resourceletter: PER-1: Physics education research. American Journal
of Physics, 67, 755.

Thacker, B. A. (2003). Recent advances in classroom physics. Reports on progress in physics, 66(10), 1833.
Redish, E. F. (1999). Millikanlecture 1998: Building a science of teaching physics. American Journal of
Physics, 67, 562.

Redish, E. F. (2013). Oersted Lecture 2013: How should we think about how our students think? arXiv preprint
arXiv:1308.3911.

Selected papers of research journals: Physical Review Special Topics — Physics Education Research, American
Journal of Physics, European Journal of Physics, Canadian Journal of Physics, International Journal of Science
Education, Science Education, Journal of Research in Science Teaching i Research in Science Education.

Number of active classes | Theory: | Practice:

Methods of delivering lectures

Students independently solve homework and perform pilot research projects with the mentor's participation of
teachers

Active learning through discussions of read research literature; consideration of theoretical, methodological and
logistical aspects of pilot research projects in physics learning and teaching; writing and discussing the results of
pilot research projects; writing an article for an international journal that deals with learning and teaching
physics (The Physics Teacher, Physics Education, ...)

Evaluation of knowledge (maximum number of points 100)

Weays of testing the knowledge may vary: (written tests, oral exam, project presentation, seminars ets......

*maximum length 1 A4 page




