CeMuHap “"CaBpeMeHe MeToe HacTase

__ﬂ.ﬁusuke", Hwuw, 26-27.09.2009. .

/€AHA TINTAEHA

4 -

[Tpobaemu ca kojuma ce (MOKAQ)
cpehemo y HacraBu prsuke

O yuyere pusmke ce (yrnasHom) 6asmpa
HaCTaBHUKOBOM Buhehy nojaBe n objalrbera u
Ha “npuxBaTamy” TOr BUhera oa cTpaHe
CcTyAeHTa

O genyje ekoHoOMMYHO anwn Aa v je n AOBOJbHO
edunkacHo?

O MCKYCTBO anun 1 036u/bHa MCTpaXKuBarba nokasyjy
[a 4ecTo MoCTOju BenMKa pasfivka y
nepuenupary U BUhery ncrte peasHocTu

O noTpebHo je oTKIoHUTK 0Baj “npouen” Kpo3
aKTMBMpame yyYeHuKa

O jenaH o4 npeaycnosa je Aa ce 3Ha Kako uirnena
npouec pasMuL/batba y4eHnKa
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education ag

mat only at level, but also at the primany level.
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! EPS — European Physical Society

o Eepona
o CAA

O Halla 3eM/ba?
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EUPEN, working group 5

o0 YHanpehuBare ogHoca usmehy cpearux Wwkona,
du3nuknx oaceka un nobosslware 0byke
HacTaBHUKa pusnke

o Unm
= aHanusa npobnema cee cnabuje NpuNpemMs/bEHOCTH

cTyaeHaTa-byayhux HacTaBHMKA 3a Nocao Koju nx
ouekyje

O aKTUBHOCTU
= npernea AenapTMaHa U CTyfeHaTa y OKBUPY Mpexe
= npernea pesyntaTta pecopme BUCOKOr o6pasoBatba
= WHTEPBjyM Ca HacTaBHMLUMMa Yy LIKONaMa u noceta

wKo/laMa y pa3HUM permoHnma EBpone

9/27/2009 7

BEUPEN, working group

O rNaBHW pesynTaTn

“ja3” usmehy wWwKona u yHNBEp3MTETa KOjM CE CacToju y ToMe Aa je
Be/MKa pa3nuka namehy npeasuheHnx CnocobHOCTW CTyAeHaTa Aa
pasyMejy OCHOBHe (M3MUKe KOHLIeNTe 1 Aa pelasajy npobneme u
HIXOBUX CNOCOBHOCTH Ca KOojUMa 3aBpluaBajy LWKoAoBakbe
rNaBHW pasnosu
HeaocTatak KOMyHMKaLLIAjE MBMEFJ\/ WwKona u yHusepsuteta
4yecTe NPOMeHe HacTaBHMX MiaHoBa M nporpama y WKonama u Mane n
KacHe npoMeHe nnaHoBa U NporpaMa Ha yHuBep3utTetTuma
cMamere 6pojeBa YacoBa u3MKe y WKonaMa u reHepanHo cse “cnabuje”
rpaanBo u3 Gusmke y NporpaMmma
rnocneavua je cBe mMarbe MHTEpEeCcoBatbe 3a cTyaunje dbusnke

O npenopyke

9/27/2009

YHUBEp3uTETN MOpajy Aa
opraHu3syjy Kypcese 3a O6YKY HacTaBHWKa a nocebHo ca cneaehum

MOAY/IMMA: eKCrepUMeHTaHa pU3nka, IEMOHCTPaLMOHe BexX6e, pelaBarse

3anataka u Mojenupatse,

npeMowhasarse “jasa” usmehy notpe6a Wwkona u cuTyaumje Ha dakynteTnma

pa3sBsojeM oaroBapajyhux nefarowkux Matepujana 3a cTyAeHTe (Gusmke ca
aKLEHTOM Ha MHTEPaKTUBHOCT y HacTasi

»Groupe de Recherche sur de la Physique«
sintaemational Rasaareh Group on Physics Teachings
=Intemationaler Arbetskres Tur Forderung des Physéuntemchtess

Saarch sreesaee v | for oK | -

Conference

EB

POITA-GIREP

O noyeTak 1960-1964. OECD (Organisation for Economic Co-operation and
Development) - yHanpehuBare HacTaBe u3unke-opraHusaumja
KOHdepeHuuja

o

o

1966 yuecnwum KOHCbep dopmupajy y Lsajuapckoj GIREP

. Cram : The International Research Group on Physics Teaching
(GIREP) is an |nternat|0na| body of physics professors and teachers who
want to cooperate in their work on physics teaching.

He xene 6aw cBu aa capahyjy!?

o 250 ynaHoBa, Buwe o 20 KoHdepeHuuja

9/27/2009

Jan. 1967 (Lausanne, Switzerland): in collaboration with the International
Commission of Mathematics Teaching, preliminary informal meeting on the co-
ordination of mathematics and physics teaching at the secondary school.

30. July-5.Aug. 1969 (Copenhagen, Denmark): Enerﬁy in the lower secondary
school, Quantum mechanics and Relativity in the higher secondary school.
16.-18. Mar. 1972 (Kiel, Germany): joint GIREP-UNESCO Meeting on the
melﬁmentatlon of curricula in science education with sepcial regard to physlcs
eaching

6.-10. Sept. 1976 (Montpellier, France): Two main topics: “First steps in
teaching physics at the begmmng of secondary school”, and “Probability and
Statistics in physics teaching”

23.-28. Aug. 1998 (Duisburg, Germany): “Hands-On experiments in physics
education”.

19.-23. July 2004 (Ostrava, Czech Republic) “Teaching and Learning Physics in
New Contexts”

10

EBPOITA-GIREP

o GIREP Conference & Seminar Proceedings

= Opatia 2007
GIREP EPEC Conference Frontiers of Physics Education (2007;
Opatija)
Amsterdam 2006
Proceedings GIREP conference 2006: Modelling in Physics and
Physics Education
Tl‘ub ana 2005

International GIREP Seminar 2005: Informal Learning

and Public Understanding of Physics
Ostrava 2004
GIREP Conference 2004 Proceedings: Teaching and Learning
Physics in new Contexts
O HapeaHe

= GIREP 2010
Conference ,
22. - 27. August 2010, Université de Reims Champagne
Ardenne, Reims, France
GIREP-EPEC 2009 International Conference
Community and Cooperation
17. - 21. August 2009, University of Leicester, Great Britain

9/27/2009 11

EB

POITA-GIREP

Community and Cooperation

17.

9/27/2009

- 21. August 2009, University of Leicester, Great Britain
Frontiers of Physics

Professor Ken Pounds CBE FRS (University of Leicester, UK), Black Holes in the nuclei

of Galaxies

Professor S

phys

meessor Els de Wolf (Nikhef/ University of Amsterdam), ANTARES and KM3NeT:
gy

Swithenby (Open University, UK), Brain ima

g and learning
cuss the relationship between psychol

hd our approaches to

Dr Martina Knoop (PIIM CRNS Unlverslty of Provence, Marseille, France), High precision

spectroscopy of trapped ions - from metrology to quantum information
Physics Education

Professor Dean Zollman (Kansas) Web-based Pedagogical Assistance for Under-
ics (. cently President ma noted a serious concern

prepared Teachers of Phy:

P sip Slisko (Be | Autdnoma de Puebia, Puebla, Mexico),
tRepehated e Fors In RhYSIcE Taskbooke: Wit do thay S5y Sbout the tulture o
eac

By lizabeth Swinbank (York), Physics in the real world: connecting physics to the
wi mm

Professor Erik Johansson, Stackholm University, ATLAS Experiment: Outreach and
Informal Education from tl

Professor Phil Scott (Leeds), Teachlng Physics Concepts: A Neglected Art?
Professor Hans Niederrer (Bremen), Student Ownership in Physics Learning

12




EBPOITA-GIREP

o Tena
= YnpasHu og6op

Ton Ellermeijer
President

Michele D/Anna

Vice-president

Alta Scuola Pedagogica, Switzerland
Ian Lawrence

a
University of Ljubljana
Faculty of Mathematics and Physics

Ljubljana, Siovenia
Rosa Maria Sperandeo-Mineo
Treasurer
Universita di Pal
Viale delle Scienze (Edlﬁclo 18),
90128 PALERMO, Ital

= Inter
Zacharias Zacharia (Cyprus), Cesar Eduardo Mora (WMexico), Dean Zoliman (USA),
Gorazd Planinsic (Slovenia), Helmut Kuehnelt (Austria), fan Laurence UK, Leopold
Mathelitsch (Austria) fed Euler (Germany), Marisg Michelin (Italy), chele D'Anna
Canzerand, Pratlbs Solly (Indiay, Robert Sporken (Belgium). aria Sperandeo-

ineo (Italy), Ton Ellermeijer (The Netherlands), Vivian Talisayon (Phillippines
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EBPOITA-TIOP (Institute off Physics)-
_ IOP Institute of Physics

Home AboutUs | Our Activities | Membership Mows I0P Conferences | Calendar | 10P Jobs
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I} Promoting physics... Supporting physicists... ‘
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EBPOITA-IOP (Institute off Physics)-

Www.iop.org

o Yaconwucu
= Physics Education
Physics Education is a journal for everyone involved in and
concerned about the teaching and learning of physi
schools and colleges. Physics Education supports the teachlng of
hYSIICS to students aged 11 up to the introductory undergraduate
evel.
= European Journal of Physics
With a worldwide readership and quality articles from practitioners
in the field, European Journal of Physics aims to inform and
inspire umversmy teachers. The journal recognizes and
emphasizes the importance of teachmgfphysucs at university
level to ensure the long-term future of undergraduate
physics.
European Journal of Physics is essential reading for physics
teachers of university-level education. Issues contain articles on a
wide range of topics:
papers on laboratory exercises illustrating novel techniques;
= original insights into the derivation of results;
= reports on new developments in physics currlcula and the techniques of
teaching physics;
= papers describing the cultural, historical and technological aspects of
9/27/2009 physics. 16
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[Tpojextn

o Physics Education Research
(http://research.physics.illinois.edu/per/)
= Department of Physics, University of Illionios

at Urbana-Champaign

yuere, pasyMmeBare 1 noydyaBarbe Gusnke un
npuMeHa 3Harba U3 pusmuke

ynora MaTteMaTuKe Ha HacTaBy dusmke

opraHusaumuja v pasBoj 3Hara U3 dusmke Koa
ekcnepaTa 1 noyeTHuKa

Aum3ajH u npuMeHa matepujana 6asvpaHux Ha web-y,
pecopma nporpama

9/27/2009 18




Kansas State Physics Education Physics Education Group — University
Research Group (http:/ /web.phys.ksu.edu/) of W’ashington http:

www.phys.washington.edu/groups/peg/

o sogehun nporpam
n3 ose obnactm
y CAO

About the Group
ot e Pk Diwcation Grow

Lcalty, S18% mnd stwlents o (e g § e sthen Grep

e Py o st Gress P Prsgram

Physics Education Group — University Physics Education Group — University
of Washington nup:/ /wwwphys.washington.edu/groups,/peg/ of Washington - auceprariuje
o O rpynu o pﬁp‘r;sl:'::\;esstt&%aétrl‘gglo(glécclﬂ;r_rsrtoaxgw ggf kmeg;atlcal concepts among introductory

= aKTUBHOCT o "Improving preparation for college physics of minority students aspiring to science-
o WUCTpaxuBarba y 061acTy METOAMKE HacTaBe pusmnke related careers" (Mark Rosenquist, 1982).

© pasBoj nporpama o "History and practice of ancient astronomy" (James Evans, 1983).
o CeMuHapu o "Student understanding of single particle dynamics" (Ronald Lawson, 1984).
= Temesbau - 6osba npunpema 6yayhux HactaBHMKa ¢usnke Ha o "Use of the computer for research on instruction and student understanding in

cryanjama physics" (Diane Grayson, 1990).

= aupekTop: Professor Lillian C. McDermott o "The use of research as a guide for instruction in physics" (Peter Shaffer, 1993).
o "An investigation of student understanding of electric concepts in the introductory
- %%gLoerc'((segznﬁ"gea%é)lsgaarcnmg”)mpam”“ha yuerba 1 noyvasarba university physics course" (Randal Harrington, 1995).
o "Research as a guide for the development of tutorials to improve student
= AeTeKTyjy n uctpaxyjy cneunduure Tewkohe Ha Koje CTyaeHTM understanding of geometrical and physical optics" (Karen Wosilait, 1996).
Haunase ToKoM CTyaunja dusnke o "Promoting active learning in lecture-based courses: Demonstrations, tutorials, and
= Ha OCHOBY TOra Cy pasBuiu ABa “KoMmnnerta” maTepujana (nporpama interactive tutorial lectures" (Pamela Kraus, 1997).
npaheHux Krburama) 3a yyere Koje u anMeH’y]y Ha YHuBep3uTeTy o "Investigating student difficulties with reference frames and multibody systems in
= BenVky 6poj HacTyna Ha KoHdepeHLnjamMa, paaosa y Yaconucuma - introductory mechanics” (Tara O'Brien Pride, 1997).
npusHarbe o4 NSF (National Science oundatlon) Koje je npusHana o "An investigation of student understandlng of the wave-like properties of light and
MCTpaXuBarba y 0BOj 06nacTh Kao paBHOMpaBHa Cca NCTpaxuBarbuma y matter” (Bradley S. Ambrose, 1999).
npyruM obnactiMa dusnke o Inalestlgezjtlonlggstudent understanding of hydrostatics and thermal physics" (Michael
= K/byYHa uaeja y HMXOBUM KypCeBMMa: HeMa Harnacka Ha overude, )
KBaHTUTAaTUBHUM U3payyHaBaruMa Beh Ha pa3Bojy UsnNuKmnx
KOHUenaTa 1 CnocobHOCTUMA 3a u3Boherbe (Hay4YHWUX) 3aK/byuuBarba
9/27/2009 21 9/27/2009 22
. . . ~ . . . . . ~ . .
Physics Education Group — University Physics Education Group — University
J J
8 1 - 1 Tachi -
of Washington - ancepranuje of Washington - kypceBu
J
o "Investigation of student difficulties in relating qualitative understanding of electrical
phenomena to quantitative problem-solving in physics" (Stephen E. Kanim, 1999). =] o
o "Identl?/ln%and addressing student difficulties with the ideal gas law" (Christian
Kautz,
o "An investi atlon of student understanding of basic concepts in special relativity"
(Rachel Scherr,
o "Identifying and addressmg student difficulties with rotational dynamics" (Luanna
Gomezort?zz 01). PHYSICS
o "An investigation of student understanding of Galilean relativity" (Andrew Boudreaux,
2002, ¢ v BY INQUIRY

o "Improving instruction in mechanics through identification and elicitation of pivotal
cases in student reasoning” (Hunter Close, 2005).

o "Student understanding of the second law of thermodynamics and the related
concepts of heat, temperature and entropy" (Matthew Cochran, 2005).

o "Research on student understanding of quantum mechanics as a guide for improving
instruction" (Andrew Crouse, 2007).

o "An investigation into student understanding of energy in the context of mechanics"
(Beth Lindsey, 2008).

o "An investigation of student understanding of wave phenomena at a boundary as a
guide to the development and assessment of instructional materials on mechanical
waves" (Mila Kryjevskaia, 2008).

9/27/2009 23 9/2




Physics Education Group — University Physics Education Group — University

of Washington - of Washington-
O pesynTaTt 25-goruwrber 6aB/bera NCTpaxmBamwmma y
o61acTu npeseHToBara U yyerba hU3NYKMX NojMoBa O AoAaTaK y3 CTanAapAHW yu6€HMK onurre
O Kypc Koju ce pa3Bujao Kpo3 NpUMEHy M ydyaBarbe Telkoha Pusnke

€@ Kojuma Cy Ce CpeTanm CTyaeHTM . 0 06MYHO je To 36MpKa WAN NPUPYYHUK 3a
O CKyn mMoAyna 3aCHOBAHWUX Ha eKCnepuMeHTUMa Kojun

CTy[AeHTa Kopak Mo Kopak ysoae y dusmnky na6opaTopMjCKe Be>|<6e, anu ...

O NpeaMeT npoyyasarba Cy jeAHOCTABHN W peaniin GruaniKm . i :
CUCTEMM U HUXOBE MHTEpaKLMje 0 0Baj TO HMJE — aKLEHAT HU]E Ha

O aKueHaT je Ha aKTUBHOj YN03U yYeHWKa-CTyAeHTa Mn3payvyyHaBarbnMa Beh Ha pa3Bujamy
= kpehyhu o4 cOnNcTBEHMX UCKYCTaBa — Mepera BaXXHUX KOHLenaTa q)VI3VI Ke un
= pa3Buja OCHOBHe ur3MyKe KOHLUenTe
= KOPWCTU MX Aa objacHM pesynTaTe A0 KOjUX je Aowwao CI'IOCO6HOCTVIMa 3a 3aKbel‘|MBa|'be
= KOHCTpyule Mojen koju objalurbaBa nojasy anu Tako Aa OH
nMa NpeankKTuBHy Moh

9/27/2009 25 9/27/2009 26

CAA- yApYKErbe U 9aCOINCH [IpojexTn

0| AAPT srmrican assocation of Physics Teschars s o MpojekTn
e = = Physics Enhancement Project (PEP)
DSy ot o s = AAPT

(PIPS)
Inurrasing Pysics EnrolincoL i Yous School . 9/22/2009 28
Physics Enhancement Project (PEP) Physics Enhancement Project (PEP)
O MIHTeH3MBaH 6-MeceYyHun Kypc o Subject:
. = Electric current
0O KacHuju Asoroauvilreun paj noa = Electrical resistance
MEHTOPCTBOM = Series and parallel circuits
= EMF and internal resistance
= Capacitors
o Subject:

Simple harmonic motion
Progressive waves
Electromagnetic waves
Reflection & refraction
Superposition

9/27/2009 29 9/27/2009 30




CAA- AAPT mpojexrn

o

(PIPS)

OOoOoOooao
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CAA- AAPT npojeKkTu-u aMepUKaHIIe
My4Ye CAMYHE CTBapH

o
o Pas3nosu 3a ocMuMw/baBale NpojekTta

= O®usmka Kao Hayka je AoxuBena npomeHe

$M3MKB maTepujana, Hymepuuka dusnka, 6nodusmka, xemmjcka busmka,
0TOHMKa, eKOHOPU3MKa, ..., Teopuja xaoca

0BMX 06nacT1 CKOpO Aa HeMa y KypceBuMa cTyamnja
TpXMIWTE paaa uMa noTpeby 3a Wwupe o6pa3oBaHNM KaapoBMMa yHyTap
Hayka ca BehuMm KOMyHWKaTMBHOWRY 1 60/b0M cnocobHowWwhy Aa paae y
TUMOBMMA
nonynauwuja CTyAeHaTa AaHac U HeKaaa Huje ucta. Behe cy eTHuuke u
€KOHOMCKE pa3fiike a TUME W MOTUBALWja 3a CTyanparbe.
nocToju Bennkm “npouen” n3mehy oHora WTo GakynTeTn yye CTyaeHTe
M OHOTa LITO CYy OHMW 3a1CTa Hayununu
gmau_uapu pajy 6utn Tora pa j MMa yTucak aa
e AaHacy y MMa Koje

y poAop
HUCY noBe3aHe ca (pU3MKOM
He NocToju jacHa v YBpCTa Be3a PU3MKE M APYLUTBEHNX U APXABHUX
noTtpe6a. Mocneavua je Aa CTyAeHTH He Buae Be3dy uamehy dusuke u,
HMXOBOT XMBOTa M NpodecnoHanHux kapujepa.
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http://www.phystec.org

0 6p0oj WKOMOBaHMX HacTaBHMKaA je
aynnupaH

O HM3 3ajeAHUYKMX KoHdepeHuMja m
ceMuHapa

O eIeKTPOHCKE ANCKYCUOHE rpyne o
nuTakbuUMa Be3aHWM 3a HacTaBy

o nosehame yyewha negarowknx npeamera
y nporpaMy no kome ce ob6pasyjy byayhu
HacTaBHUUN dU3lnke

9/27/2009 35

CAA- AAPT mpojexrn

o

o Lin/beBun npojekTta

= nobosbliarbe CasHara yHyTap 3ajeaHuue gusnyapa o
npobnemnMa ca Kojuma ce cpehy HeaunIoMUpaHu
CTyAeHTU n yKaSVI_BaI-be Ha YnkbeHULY Aa je HhUX0BO
peluaBarbe 3Ha4yajHo 3a “3apaBrbe” CTpyke
¢dopMupatbe kaTanora (ca aHanM3oM) aenapTMaHa Koju
Cy YCMNeLwHOo peanu3oBany yaHnpehere ctyanja dusmnke
flaBare caBeTa U naeja NpodecroHanHnM
yApyxXernma, dhoHaalmjama n dusnyKoj 3ajeaHnum y
Be€3n peBuUTann3oBamwe Cctyauja Cbl43MKe
capajka ca CIMYHUM rpynama y ApYyruM HayyHuM u
MHXXeHepCKnM 061acTuMa y unby nobosbluarba CBmx
acnekarta [OAMMIOMCKUM CTyaMja Hayka, MaTemaTuke,
TEXHUKE N TeXHonorunje
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http://www.phystec.org

o Tpaje seh 9 roaunHa

O uM/b: WKonosake Beher 6poja n 6obe
o6bpa3oBaHMX HacTaBHUKa duU3lnke

O HAUYUH:

= YyCNOCTaB/bake Mpexe MHCTUTyunja Koje ce
6aBe LWKONOBaHeM HacTaBHMKaA

= oXpabpuBarbe HacTaBHUUKMX daKyneTa Ha
6nmXy capaatby y o6pa3oBatby HacTaBHUKA

= Kopuwheme 3ajeaHnuknx pecypca AAPT, APS,
AIP y un/by wmpera TMx naeja

9/27/2009 34

, http:/ /www.aapt.org/PTRA/

o of Physics Teachars
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(PIPS) , http:/ /www.aapt.org/Publications/pips.cfm

rican Assoclation of Physics Teachers

AAPT
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The Pamerhs deis course model s sitanded for faculty whe trach
CoBege StuSents who 33 D B Lomomow's sementary sducators. The
Course content focuses on those physical scince concepty th
educed i slemantiny science Cumiula.
5 can be modfed to buld an introductony physcal
sciance course for nonscence majors. Eavy-to-use werkahests and 3
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MPT American Association of Physics Teachers
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