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A traditional definition says that

« didactics, from Greek diactos — | learn, is the
science on teaching and learning.

* But such a statement is a tautology — the
definitions that gets defined by itself:

 butter consists of butter”

« *We should rather say that butter is a saturated emulsion of milk fat
(82%) and water; a higher percentage of fat is not possibly to obtain
without refining. This is similar to the production ot ethyl alcohol
which arrives to the maximum contents of 96% C,H-OH in a
standard distillation.



Jan Amos Comenius in ,Didactica
Magna” (1657) defined it differently:

,DIDACTIC signifies the art of teaching”
Didactics is such a teaching that is:

durable
efficient (i.e. fast and cheap)

pleasant

18. Correction of the deviation.—It follows, therefore,
that the desire to learn should be thoroughly awakened in
the pupils, and that the general conception of the subject
should be thoroughly got into their heads. Until this has
been carefully done a more detailed exposition of the art
or language should not be attempted.

Chapt. XVIII/ 18



Our definition says that

Didactics, is the science on detecting difficulties in the
process of teaching and learning.

» and giving recepies how to solve these difficulties.

Didactics defines first of all social goals for teaching
and in the following:

forms od education,

the system of education,

contents of teaching,

methods.

Final goal: fit the needs of the society, to make life happy



General aim:

The aim of the course is the introduction to novel forms of
didactics:

Inter-disciplinary,
constructivitic,
interactive.

We use the newest achievements of cognitive didactics

and pedagogy, our vast experience in teaching abroad,
and results of international programs in education.



Results: knowledge

W1 - fundamental concepts, principles and
theories in didactics

W2 - constructivistic principles of pedagogy and
didactics

W3 — modern tools and methods of didactics
W4 - fundamental knowledge of natural sciences

W5 — understanding cultural environment of
education



Results: abilities

U1 - ability to explain simple interdisciplinary
Issues on natural science, using a proper
methodology

U2 - ability to conduct didactics in constructivistic
manner

U3 - ability to find autonomously information in
national and international scientific journals and
in popular literature, and in internet

U4 — (for PhD students) ability to teach the own
subject of the research at the university level
and to link it to the current state of physics and
technology



Results: social competences

K1 - knowing limits of own knowledge, ability to
complete in a permanent way own knowledge

K2 - understanding the complexity of
educational and pedagogical problems
K3 — defining critically open questions in
science, including ethic issues

K4 - abllity to get involved listeners, on both
numanistic and scientific subjects.

K5 — ability to argument on the importance of
science and technology and their
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Detailed contents:

. Traditional categories of didactical principles. Didactical

tools. Didactical methods.

. Traditional student laboratories - examples and limitations

in didactical efficiency.

. Practical implementations of textbooks - foreign examples
. Principles of hyper-constructivistic didactics.

. Neo-realism: simple didactical objects.

. Hyper-constructivistic workshops and laboratories -

experimental set-ups for electromagnetism.

. Laboratory of modern physics - from simple objects to on-

line experiments.

. Computer-guided experiments - principles of group work,

basic technical standards, interfaces and sensors.



Detailed contents (cont.ed):

9. Ideas and implementations of interactive didactics - musea
and exhibitions.

10. Multimedia text-books (Zanichelli)
11. Implementations: quantum mechanics in short.

12. Multimedia implementations in culture, history of arts,
tourism.

13. Interdisciplinary methods in teaching science.

14. Teaching and language: language as the way of reproducing
and shaping the reality.

15. Education as a part of culture and society



1. Traditional categories of didactical principles.
Didactical tools. Didactical methods.

Metady
dydaktyczne
eksponujace:

Metody
dydaktyczne
podajace:

Metody
dydaktyczne
poszukujgce:

Metody
dydaktyczne
w
ksztatceniu
online:

Mozesz zaznaczy¢ dowolnie wiele opcji (jesli nie pasuje, to nie zaznaczaj Zadnej).
(] -drama - pokaz
(] - inscenizacja
Mozesz zaznaczy dowolnie wigle opcji (jesli nie pasuje, to nie zaznaczaj zadnej).
[ ] - opis

- opowiadanie
- pogadanka

[] - tekst programowany

[ ] - wyktfad informacyjny
(konwencjonalny)

- wyktad konwersatoryjny

Mozesz zaznaczyc dowolnie wiele opcji (jesli nie pasuje, to nie zaznaczaj zadnej).

- biograficzna - okragtego stotu

- ¢wiczeniowa (] - oxfordzka

- doswiadczen - panelowa

- gietda pomystéw - pomiaru w terenie
- klasyczna metoda problemowa - projektu

- laboratoryjna [ ] - punktowana

- obserwacji [ - referatu

Mozesz zaznaczy¢ dowolnie wiele opcji (jesli nie pasuje, to nie zaznaczaj zadnej).
- gry i symulacje

.| - metody ewaluacyjne
- metody integracyjne

- metody odnoszace sie do
autentycznych lub fikcyjnych sytuacji
[ ] - metody oparte na wspotpracy

- metody rozwijajace refleksyjne
myslenie

- symulacyjna (gier symulacyjnych)

- wystawa

- wyktad problemowy

- seminaryjna
- stolikow eksperckich
- studium przypadku

(] - SWOT
] - sytuacyjna
- WebQuest

- metody stuzace prezentacji tresci
- metody wymiany i dyskusji



2. Traditional student laboratories - examples and
limitations in didactical efficiency.
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Situation, Prediction, Experiment, Explanation

Zhuldyzay Ye. Akimkhanova, Kunduz M. Turekhanova, Grzegorz P. Karwasz
Implementing EU Interactive Teaching Methods at Al-Farabi Kazakh National University
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« Situation e
e Prevision - \’T/
* Experiment f

« Analisis MAGNETIC P\SCUsSioN

Wasko pojetym celem dydaktycznym bylby przekaz ..wsuwanie magnesu do zwojnicy
powoduje przeptyw pradu’, zob. rys. ponize;j.

Sciezka hyper-konstruktywistyczna nauczania indukcji elektromagnetycznej. Sekwencja stopniowego
odkrmwania zagadnienia przez ucznia. 1) Zasada ,.SPEW™ — sytuacja. przewidywanie. ekspervment.
wyjasnienie. 2) model komputerowy ilustrujacy zagadnienie, 3) pomiar za pomoca automatycznego
systemu komputerowego wielkosci 1 kierunku indukowanego napigcia.

G. Karwasz, Dydaktyka fizyki, op cit.



Aristotle: motion is eternal, until the impact

Ad-hoc experiment during the lecture



3. Practical implementations of textbooks - foreign

examples

Fig. 1. Fragment de pierre magnétique

Fig. 2. Une boussole ancienne (Chine)

Fig. 3. Que
laires.

ques aimants artificiels bipo:

EZ Partie 3 - Electrodynamique

A. Karbowski, G. Karwasz, BUILDING CURRICULA - WHAT TO DO AND WHAT NOT TO DO?

LES AIMANTS

1.1. Des roches magnétiques

Depuis les temps les plus reculé

hommes ont remarqué que cer
ropriété de s'artirer entre elles

s pierres « magnétiques » ont la

en certaines Zones.

és par de loxyde magné-

1.2. Un instrument utile :
la boussole

Les pierres « magnétiques » possédent une autre propriété : libres de

s0r]

nter, elles prennent toujours la méme direction. Selon certains
auteurs, deux siécles avant notre ¢re, les Chinois ont utilisé ce phé-
noméne pour construire les premiéres boussoles (fig. 2).

Les boussoles actuelles (une aiguille aimantée mobile sur un pivot
vertical au-dessus de la
tionnement de ces premi

ose des vents) proviennent d'un lent perfec-

1.3. Les aimants artificiels

De nos jours, les aimants artifici

ont des formes variées (fig. 3) : barreau droit, aimant en [

els sont en acier ou en alli

aimantée...

1.4. Pole nord, péle sud

o Les poles d’un aimant ne sont pas identiques ; on distingue le pole
nord du péle sud. Deux poles de méme nom se repoussent, alors que
deux poles de noms différents s'attirent

o [l est impossible d'isoler le pole nord du péle sud d’un aimant.
En effet, chaque fragment obtenu aprés avoir brisé un aimant en
deux se comporte comme un nouvel aimant possédant un péle nord
etun pole sud (fig. 4).

EN Eﬂ nce

[ __experience

NOTION DE CHAMP
MAGNETIQUE

2.1. Action sur une aiguille

® Poser sur une table une petite
aiguille aimantée mobile autour
d’un axe fixe vertical. La direction
prise par laiguille est matérialisée
par un fil,

@ Approcher successivement de
Faigullle un aimant (fig. 5a), puis
un circuit parcouru par un
courant : fil ou bobine (fig. 5b).

® Renouveler I'expérience en 2 ==
inversant les poles de I'aimant, le Fig.5a. Action d'un aimant quille  Fig. Sb. Action d'un courant électrique.
sens du courant, la forme de change de direction,

l'aimant...

guille aimantée indique spontanément le nord
ration quand on approc

Observations » L.
parcouru ’ =y
r un courant magnétique, Elle change d’or
5a) ou une bobine parcourue par un courar
ientation dépend de nombreux facteurs :

élect

It (fig
aimant | o Sa nouvelle

I
N

~ la position de I'aimant, notamment de ses poles ;

~la position du cireuit, sa forme, le sens et l'intensité du courant

Interprétation » Lorientation particuliére prise par la petite aiguille
16tés magné-

aimantée met en évidence la modification des propri

tiques au point de l'espace ot elle est placée

Lespace autour des aimants et des circuits électriques parcourus par
des courants a des propriétés magnétiques particuliéres qui peuvent
étre détectées par une aiguille aimantée.

2.2. L'espace champ magnétique

® Placer au voisinage d'un aimant
plusieurs petites aiguilles
aimantées mobiles autour d'un axe
fixe vertical (fig. 6)

Fig. 6. Quelques aiguilles aimantées disposées autour d'un aimant droit

Chapitre 13 - Le champ magnétique IER

Examples On Electromagnetism From Recent Polish Textbooks Vs Mosem Project



Elektrizitatslehre

 Example

Of G e rm a n Gleiche Magnetpole stoBen sich = Ungleiche Magnetpole ziehen Magnetfeld der Erde
ab. sich an.

school book o i | — —

e — ) | =)

Die magnetische Kraftwirkung
kann durch andere Kérper hin-
durchgehen. Nur K&rper aus Eisen, : ¥
Nickel und Kobalt, also aus ferro- ; r{ Das Magnetfeld der Erde ist die \|
magnetischen Stoffen, konnen die mit einem Kompass auf der Erde
magnetische Kraftwirkung wund del ist ein kleiner Dauermagnet, ¢
damit das magnetische Feld ab- chend der Feldlinien ausrichtet.
schirmen.

Besonders gut zur magnetischen
Abschirmung eignen sich Korper
aus weichmagnetischen Stoffen,
z.B. aus Weicheisen.

Die Stdrke des magnetischen Feldes

durch die magnetische Feldstirke be
GroBe der Kraft auf einen magnetisch
Punkt befindet, zugrunde gelegt

Magnetische Felder und ihre Darstellung Die magnetische Feldstarke an ein|
Kraft auf einen magnetischen Probi
des ist.

ferromagnetischen Stoffen Krafte. Im Raum um Magnete existiert ein Formelzeichen: H

magnetisches Feld. Einheit: 1 Ampere je Mei

Im Raum um Magnete wirken auf andere Magnete bzw. auf Kérper aus

Ein magnetisches Feld ist der Zustand des Raumes um Magnete, in
dem auf andere Magnete bzw. Kérper aus ferromagnetischen Stof-
fen Krafte ausgelbt werden.

Beim Verschieben eines Probekarpers|
Arbeit verrichtet. Dazu muss Energie ¢

- nische Arbeit umgewandelt werden.

Feldlinienbilder mag-  Magnetische Felder kdnnen ebenfalls mithilfe von Feldlinienbildern dar- Ein magnetisches Feld besitzt magn|
netischer Felder er- gestellt werden (7 S. 203). Ein Feldlinienbild als Modell des magneti
halt man, wennman  schen Feldes macht Aussagen dber die Krafte auf Probekérper (z. B
die Linien nachzeich- 1 jaina Magnete). Dabei gelten dieselben Aussagen wie fur Feldlinienbil- Elektromagnetismus

bt b Lt sich El- der elektrischer Felder (5. 203).
senfeilspane im Mag-

netfeld ordnen. Es
wurde festgelegt, Eisenfeilspane im magnetischen Feldlinienbild eines Stabmagne-

= tisch Probek&rper. Jeder
dass die Richtung der Feld eines Stabmagneten ten Mgl Encbioaninad 0o
1 elektrische Leiter ist bei Stromfluss
Feldlinien vom mag-

netischen Nordpol bR 3 i g von einem Magnetfeld umgeben.
zum SGdpol zeigt. ol \ : Besonders stark ist das magneti
; sche Feld, wenn ein Leiter als Spule
aufgewickelt ist und einen Eisen-
kern enthadlt, Man nennt eine sol-
che stromdurchflossene Spule mit
Eisenkern auch Elektromagnet.

Im Raum um stromdurchflossene
Leiter wirken ebenfalls Krafte auf




Description of the shape of
magnetic field lines inside and
outside the caoill.

The magnetic filed is similar to
that from a bar magnet.

Where is North magnetic pole
students should know using the
right-hand grip rule learned in
gymnasium few years ago.

Next we can read what is an
electromagnet and where it is
applied in technics, what is
electrodynamic force and how to
use Fleming’s left-handle rule.

All this resumed on two pages.
The book shows schemes, but
not real examples or photos.

Oddzialywania w przyrodzie Rozdziat 2

bieguny magnetyczne zwojnicy mozna wyznaczyc
ze znanych ci z gimnazjum regut ,prawej reki”.
Sposéb postepowania w kazdym przypadku ilus-
truja rysunki 2.26 i 2.27.

Pole magnetyczne kazdego przewodnika z pra-
dem jest tym silniejsze, im wieksze jest nate-
zenie pradu, ktéry ptynie przez przewodnik, a w
zwojnicy dodatkowo, im wieksza jest liczba zwo-
jow. Pole magnetyczne zwojnicy staje sie jeszcze
silniejsze, gdy wtozymy do niej zelazny rdzen. Tak
skonstruowane elektromagnesy sa powszechnie
uzywane w technice, od prostych dzwonkow elek-
trycznych, gtosnikéw i przetacznikéw do potez-
nych dzwigow przenoszacych zelazo w hutach.

Rys. 2.27

Skoro przewodnik z pradem dziata na magnes, jakim jest igta magnetyczna,
to zgodnie z trzecig zasadag dynamiki na przewodnik z pradem znajdujacy sie
w polu magnetycznym takze powinna dziatac sita. Istotnie, sita taka dziata i na-
zywa sie sitg elektrodynamiczna (rys. 2.28). Kierunek sity elektrodynamicznej
jest prostopadty do linii pola magnetycznego i do przewodnika, a zwrot zalezy
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Firyka wspolpracuje z innyvmi reukami preyrodniczymi, jak medyoyna i biologia. Transport
substancii bielogicznych preez blony komorki zalery od obecnesci jondw. Whimiara jonow
Jest tef podstawy driafania bateryjek elekimycrmych i ogniw paliwowych, a e urzadzenia
zaliczamy do obszan badan fizyld 7 osiagniec raawansowansj fizviki, jak widac na zdiaciach
ponized, kerzysta wspoiczesna medicyng.

pad —

Fod. .LI Mewoczemna tackniki badawezs w mwdycyzie — zonams massetyrzny, tomo grafia optycma
cka (UME), tomogmafia porytosows (Cemtrum Dokologli = Bydgoeszczy) — to wazystoo mweydzania
ikomstuowane przss Ak

bttp: a0 bydpoarcr pl lecmictan disgneat b zak ind- modh i ek I

bttp:Fara psedcover. comyplplsrpinal SE7, | 3kamalown-mesonans -svgratoary bem

G. Karwasz, M. Sadowska, K. Rochowicz
Torunski porecznik do fizyki, UMK 2010



4. Principles of hyper-constructivitic didactics

Collective constructing of knowledge from individual notions
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Hyper-constructivism: free inquiring,
autonomous answering




Hyper-constructivism: free inquiring,
autonomous answering




5. Neo-realism: simple didactical objects

Bg Wydzial Fizyki, Astronomii i Infor X | &} edycja - Uniwersytet Mikolaja Ko X . Physics and Toys X + - x
<« X | A Niezabezpieczona | dydakiyka.fizyka.uml.pl/zabawkil/index-en.htm! QA % W @

¥ i § v

Mechanics Opties Thermodynamics Electricity and = il

Magnetism

b Highlights

PhySIcs

b Physics laws

b Physics definitions

Toys

- What is Mechanics? A part of the car which always breaks down?
And Thermodynamics? A kind of aerobie, but in hot springs?
These are branches of Physies. Mechanics 1s a Science on motion. thermodynamics - seience on heat. Authors
- And what is Physics?
- Physics. by an ancient thinker, Aristoteles, is the knowledge of Nature,
i.e. on everything that you can touch.
- So I can touch Physics?
- Sure! And everything what you can NOT touch was, by Aristoteles,
called extra-nature or meraphysics.
- So may I play with it
- Sure! And you will certainly discover something.

b Phenomena

Welcome in playing-with-everything-that-you-can-touch. At least virtually. i.e. on the computer screen.

(And what we can not touch, let's leave it to meta-physicist.)

Czekam na pamief podreczng..

; : : : . L 219
H £ Wpisz tu wyszukiwane stowa A 3 owmo) &

13.10.2020

Einstein: ,Everything should be explained as simple as possible, but not simpler

GK: Dear Albert! Everything should be explained as simple as possible and even
simpler



5. Neo-realism: simple didactical objects

< C (@ MNiezabezpieczona | dydaktykafizyka.umk.pl/zabawkil/index-it.htmi Q % B’ @'
. ]

7 ;
Meccanica Ottica Termodinamica Elettromagnetismo

Pendolo caotico Elettromagnetismo

La base del giocattolo & divisa in sei campi che corrispondono a Palle di natale elettriche
differenti situazioni su di un campo da calcio. Abbiamo cosi: gol,
punizione, angolo, fallo, fuori e fuorigioco. Sotto ciascun campo &
nascosto un magnete, come pure nella palla. La base della palla e i
poli rivolti verso l'alto dei magneti nella base sono dello stesso

segno. La palla "evita” di fermarsi su un qualsivoglia magnete.

Gabbia di Faraday
Granelli di riso

Voltmetro di Volta

I moto della palla sopra i
magneti &  completamente
caotico. A wvolte siha
limpressione che la palla voglia
fermarsi sopra uno dei campi,
tuttavia dopo un attimo viene
attirata sopra un altro campo etc. Previsioni teoriche su

quale campo scegliera la palla, sono praticamente el
impossibili. Anche una piccolissima variazione della posizione :

_ iniziale della palla porta ad un risultato diverso, cosa che é - Stella magnetica

. m una caratteristica del moto caotico.

Pendolo cactico

Trottola con serpente

Proprio come su un vero campo da calcio, finché il pallone & in gioco, & difficile dire come Magneti Levitanti
finiranno i supplementari. La teoria del caos ha trovato applicazioni in molte discipline

scientifiche, come la meteorologia o la finanza. a bl Aok

From a ,toy” to the theory of classical ,chaos”




6. Hyper-constructivistic workshops and laboratories -
experimental set-ups for electromagnetlsm

TyparTeI MATHHTTED
Xa0THRAIBIK MATHHTTI MAATHHR

By1 OHBIHIIBIKTBIH aTaHBL (hyTOON OHBIHBIHIAFBLIAN SPTYPI ATTHL KAk

TONl caTy, IEHATBTH (AfBINITYT COKKBICHI), OYpBINTaMA, epekeH1 Oyl
AYMAKTBIH ACTBIHIA MArHHT JKACBIPBUIFAH. COHIAH-ax Jomra Ja OIp |
ATAHHBIH KOFAPFRI OSTIHIET 1 MATHHT HOMEoci Oipaeil. COHIBIKTAH Tom Hil
MarsguTTiH yCTiHAET! DONTHH KO3FATBICH XAO0THKATBIK OOTBINT Kelel
KeHeTTeH OacKa ayMaKKa TapPTBUILII KeTedl. TeopHAIBIK TYypAe JONUTHIH |
OACTANIKBI OPHATACYBIHBIH TIMTI A3FAHTAIl ©3Tepicl XAOTHKATHIK KO3FAT
ATTBIT KeTy1 MYMEIH.
MareuTTi MagTHHKTIH 0acka Hyckackl. OHBIH KO3FATBICH] KEIITETSH (8
MAATHHET1 CYIBIKTBIKKA CAICaK, OHIA O KYIUSIOl MYMKIH), TPaBHTALI
OHJIA CATBICTBIPMATBI OAFBITTHI ©3TEPTENL), MATHHTTEPIIH TAPTHLTHIC K.
KOH(HIypaIATAPE 2 KiNIKEHe SPTYPTi 00JaIbl. COHIBIKTAH OIAp CIITH

Minds-on experiments on electromagnetism



Collection of simple, thought-provoking (minds-on) physics experiments.

The drunken magnet

Paperclip-motor




/. Laboratory of modern physics - from
simple objects to on-line experiments

Za sprawa tego pytania pojawily sie profile kwarkow jako zabawnych pieskow z ogonkami
w gore lub w dol wg idei autora rysunkéw dr. T. Wroblewskiego™.

Fot. 4.17. Poglagdowosé zastosowana do trudnych zagadnien fizyki wspodlezesne) — tzw. czastek
elementarnych (protonéw, neutronéw, elektronéw, kwarkoéw): a) funkeje pogladowa spelnia rysunek,
plakat z opisem: b) funkcje t¢ spelma takze kawalek Zelaza o masie proporcjonalnie wigksze) niz masa
jednego eurocenta greckiego — leptonu (wyklad autora w gimnazjum, Rzggnowo, 3.11.2011, fot. MK)

Science Museum, Munchen, Photo Maria Karwasz



/. Laboratory of modern physics - from
simple objects to on-line experiments

Za sprawa tego pytania pojawily sie profile kwarkow
w gore lub w dol wg ide1 autora rysunkow dr. T. Wroble

Fot. 4.17. Pogladowos¢ zastosowana do trudnych zagadn
elementarnych (protonéw, neutronéow, elektronéw, kwarkow
plakat z opisem: b) funkcje t¢ spelma takze kawalek Zelaza o
jednego eurocenta greckiego — leptonu (wyklad autora w ginu

Science Museum, Munchen, Photo Maria Karwasz



Fot. 4.3. Funkcje naukowe prostych eksponatow — otwarte orbity planet: a) zwykly lejek kuchenny
1 wirggca w mm metalowa kulka fascynuya, ale mogg tez sluzy¢ do ilustrac): skomplikowanych pojec
jak ruch w polu sity o mnej zaleznosci od odleglosct mz sila grawitacy (czylh o mnym ksztalcie
potencjalu); b) program symulacji muchu planet w potencjalach odbiegajacych do zaleznose:r 7-1/r
(M. Brunato 1 autor); c¢) pogladowos¢ eksponatu — otwarta orbite Merkurego, w dalekiej analogi
ilustruje ta ludowa wyplatanka z Bialorusi (zrodlo 1 fot. GK)

proton neutron 3 prere

Fot. 4.5. Coraz bardziej zlozone funkcje naukowe prostych eksponatow — od lejka do kwarkow:
odnoszace sie scianki lejka przypomunaja sile oddzialywania, ktore (odmuenmie mz dla pola
witacyjnego) rosme z odlegloscia, nieco podobnie jak sila sprezyny. Z tego powodu me jest mozliwe
rydzieleme kwarkow z protonu, jak to pokazujg wyniki badan za pomoca akceleratorow czastek
emeuta.mvch?




8. Computer-guided experiments - group work, basic
technical standards, interfaces and sensors

Wykorzystanie zestawu komputerowego PASCO do pomiaru sity 1
przemieszczenia na poziomie szkoly ponadgimnazjalne;.

Tanusz Kosicki
VIII Liceum Ogolnoksztalcgce w Toruniu

- X

Frotary Mobon Serpo 165
Measurements | Meamrements  Fobay MoﬁmSmi Sarpla Flale
0= [ne =l
pe.y |
Fenoisan Linoa Soale
[iewe = | (W —"— Senaor Samplng Dptions
[Fevisacea/Fhod an: Distanos boo o ol iodstion. r j
%0 [ "™ Przes anie
na p lindowy |

-

Ryws 1.2 Widok ekranu monitora po
zainstalowaniu czujnika sity 1 czujnika machu
obrotowego przeskalowanego na pomiar
przemieszczenia liniowego.

Zdjecie 1.1. Zestaw do pomiaru sitv wypornu.




From measurement to representation

B Graph 1

CEX .. mED
S LA EP EL D35 sirinim AT g

T T T T T T T T T T T 1
) 2 3 4 5 i 7 H] 9 10 11712

A rorce, ChARUN#1

g 2




From real world to mathematical abstraction

L

VIl LO Torun, fot. J. KosickKi



From real world to mathematical abstraction

VIl LO Torun, fot. J. Kosicki



9. ldeas and implementations of interactive
didactics - musea and exhibitions

Daejon, Republic of Korea, photo Maria Karwasz
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,Kopernik Science Center, Warsaw, photo Maria Karwasz
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,Kopernik Science Center, Warsaw, photo Maria Karwasz



9. ldeas and implementations of interactive
didactics - musea and exhibitions
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,Kopernik Science Center, Warsaw, photo Maria Karwasz



10. Multimedia textbooks

Concetti di base Le grandezze fisiche
-

lezioni

esercizi

e s
parole

strumenti

guida
inaice
indietro

2sCi

Ugo Amaldi, Fisica, Zanichelli, 1999



Operational definitions in physics

Concetti di base Le grandezze fisiche

lezioni

asarcizi

e _distanza percorsa
| tempo impiegato |l
_100m
15,05

! m
= E.E?E

guida

indice

indietro [IEE

A clear recipe how to measure the mean velocity:
- Instruments needed

- Measurement procedures

- Calculation procedure




Internet collection of interactive problems

Lot e

8 Szukaj na stronach "Fizyka .. % _.r I-_é dka —Zblu:-r zadar S .IH o

= L5 physicstasks e/ T35 odks c O, Zhirks + & K T HE @ u 4 =

-

bidr rozwiazanych zadadi | problemdw lizycznych

s Termodysamia | Ek-:l:wl::n.’.tli Fizpka
fAechanika m Biyka mekt mingietpn | | dabwats

trand glawna todka

Kod madania: T35
whkar radani=

Z miaste A do miasta B pod prad rzebn plvme 16dka 1 wraca 2 powrotem do miazta A Predhkodd 16dia
v wzgledem wody w obu przyvpadkach jest rdwna 4 km /b & predkoéc pradu rzela wynost 1.6 kmh.

s Hoeg s (rblicz ztozunek czasu potrzebnego na proeplvmecte Wodkl z miaste A do miasta B 12 powrotem do
CZRSU polrZeoneso ne priepiviiecie te} same) odleslodcl po jeziorze.

El

Kinematyka punktu materalnego
[ Gajowy | pies:| Zapis |

m

L] -._'r'.: SCIva rowerowia An

m Sredni rochody | L1

8 Gt sy it Podpowiedz 1: Predkosc, z jaka plynie $odka z miasta A do miasta B |
ke cFugh jest basen? Podpowled? 2: Predkosé, 2 jaka tedka plynie z miasta B do miasta A |
B Tramwa

® Sezdeia prgdiest samochodu Il (L1 Podpowiedz 3: Wyznaczenie czasu |
B ladacy podi3 |

B iadsey pecizg I (L1 CALE ROZWIAZANIE |
= fomets Halleya

B Pryvspieszenie dodrodkowe rakoety Odpowiedz |
= badka L2 —— —

L'::.'n;rr-ll-'s. pumkiy rmaten alr-:g
Praca, mag energia (1
Mlecraniks hF.."_.l SO AN
Mechanica phynde

Grawitacis

hyszukiwanie

) Eédka — Zhidr zada.. RSO EIEWTEY WM

http //physmstasks eu/733/lodka
Z. Koupilowa, H. Mandlikova, K. Rochowicz, G. Karwasz, Zbirka zadan z fizyki, UMK, 2014




Interactive excercises In Internet

l‘ Wydziat Fi X | H astronomic X | WP A portab

C A Niezabezpieczona |

physicstasks.eu/1987/moving-boat

x | G Quantum X | @ Inflationar X | @ Connectic. X | CI Kociot gaz. X | i\._| VALVOLA X

@ Moving B

Electricity and

® Kinematics of mass point (30)
B Meaotion Given by a Motion Graph |

B Motion Given by a Motion Graph Il

B Motion Given by a Motion Graph Il

A lift (L2)
Annie's Ride (L1)
Passing of a train | (L1)

Passing of a train Il (L1)
Moving Boat (L2)
Rescue Plane (L2)

£ Whpisz tu wyszukiwane stowa

http://physicstasks.eu/1987/moving-boat

Mechanics m Thermodynamics i Optics
‘About Moving Boat
Task number: 1987

‘Show task - @

. A boat sails on a river against its current from point A to point B and back to point
i g A again. The velocity of the boat in relation to water is identical in both cases and is
‘Tasks Task filter » equal to 4 km - h™'. The velocity of the current is 1.6 km - h~!. Determine the ratio of @

o

the time the boat takes to sail from point A to point B and back and the time it

would take the boat to cover the same distance on a still lake.

‘ Given values

‘ Hint 1: Velocity of the boat sailing from A to B

‘ Hint 2: Velocity of the boat sailing from B to A

‘ Hint 3: Time ratio

7
B @) G g M

Z. Koupilowa, H. Mandlikova, K. Rochowicz, G. Karwasz, Zbirka zadan z fizyki, UMK, 2014




Interactive excercises In Internet

hg Wydzial Fir X | astronomi: X | MOP Aportable X | G Quantum X | @ Inflationar X | Eﬁj Connectic. X | CI Kociot gaz. X | f VALVOLA X @ MovingBe X +

3ot “— C A Niezabezpieczona | physicstasks.eu/1987/moving-boat B a &+ » @ :

h% Wydzial Fir X \ astronomi: X ‘ WP A portable X ‘ G Quantum X | D Inflationar X | E’ﬂé Connectio: X | CI Kociot gar X | f VALVOLA . % @ MovingBr X ES
MEChan 3ot &« c A Niezabezpieczona | physicstasks.eu/1987/moving-boat B @ % 3 e :

(=)

" Motion Given by a Motion Graph Il T
; Given values

About L3
Go = Motion Given by a Motion Graph Il ) : . )
Show task L4 = dckmiain T velocity of the boat in relation to
® A Jift (L2) water
~ | . 1 . .
- ARG I = 1.6 km=h" velocity of the current

Passing of a train |

t time it takes the boat to sail from

Tt o ®  Passing of a train Il (L1
= Moving Boat (12) point A to point B and back
A B Rescue Plane (1.2 . . .
. d t time it takes the boat to cover the
* Kinemat " Rolling of a Ball (L2) , _
. MG i same distance on a still lake
® A garden hose (L3 ti =7
" Motio B \Water streaming out of the tank
o (L3 ® A Cannon Firing Down a Hill (L4 Hint 1: Velocity of the boat sailing from A to B
" Motio B Cottage Dwellers ( _
I ® Kheuoyage a3 GiEi(L3) Draw a free body diagram for sailing against the current and mark both velocities into
" Al " Mouse and Cat .
- " Sliding of a line segment | (L3 1.
sl C Annie IdINg OT a ling segmen Lo
i = Apant on a rod . : : s : \ Y . >
B Passin _ i What is the velocity of the boat in relation to the shore when it sails against the
N i B A ladybug crawling on a rotating . . . ) ‘ o
® Passin Elinder(La) current? Is it smaller or greater than when the boat sails on still water? How big is
Movi ® Movement of a Particle | (L4 the difference? How long will it take the boat to cover the distance from A to B with
" Rescuf B Movement of a Particle 1l (L4 el —
g : . this velocity?
SIS = Motion of a drop (L4) -
] £ Wpiszt B Bullet in Vacuum *
-l © Whpisz tu wyszukiwane stowa 2w ) g 06:28 o

26.10.2020

http://physicstasks.eu/1987/moving-boat
Z. Koupilowa, H. Mandlikova, K. Rochowicz, G. Karwasz, Zbirka zadan z fizyki, UMK, 2014



Interactive excercises In Internet

hg Wydzial Fir X | Il astronomi X | WP A portable X | G Quantum X | @ Inflationar X | E'E Connectic. X | CI Kociot gaz. X | i VALVOLA X @ MovingBe X +

0O :

3ot “— C A Niezabezpieczona | physicstasks.eu/1987/moving-boat B a &+ »

h O *
B% Wydziat Fir X | astronomi: X ‘ WP A portable X ‘ G Quantum X | D Inflationar X | E“E Connectio: X | CI Kociot gar X | ‘ VALVOLA . % @ MovingBr X ES
funt < A Nisraherniarrans | nhusicstasks £11/1087 /mavinachaat B @ & @ @ :
51 Whydziat Fir X | astronomi X ‘ WP A portable X ‘ G Quantum X | @ Inflationar X | E‘E Connectio: X | C’ Kociot gaz X | i VALVOLA . X @ MovingBe X +
3 Int &« C A Niezabezpieczona | physicstasks.eu/1987/moving-boat B & &+ » @
Abot " Sliding of a line segment | % = = 7 3
n B An 3:. . § to cover the distance from A to B with this velocity? 4
Go = ug crawling on a rotating . =
Sho : Solution of Hint 1
L] 32 .
= Movement of a Particle | = 2
] 5 | Moveiient oF 2 Pactide 1ot Fig.1 {against the current):
n = Motion of a drop
.
] . - ﬁ
~
n ] | 4 v !
. i > i
[ ] I i
. } i
I - I
] " | S i
n mass point sy L4 L. A
[ ] . =5 bal ,a\ B
* Dynamics of mass point (=
O 8 * Momentum, work, energy and power
e -
Mozi . U LI R P Let us assume the distance AB is equal to s km.
[ ] ™ *  Mechanics of continuum
Mozi * Gravity The velocity of the boat against the eurrent in relation to the shore is equal to the difference of the boat
velocity in relation to water and the velocity of the current, that is:
u L Search
Medi . il oz n=v—r.
ol 1 e
s If the boal sailed on still water, its velocity would be greater by the velocity of the current r.
]
- u The boat will travel the distance s against the current in time:
. L Mcdi 5 .
h-= — = ,
N ™0 v—r
[ ]
H O | Hint 2: Velocity of the boat sailing from B to A
T ©
(]
Hint 3: Time ratio i
Hl O Wpisz tu wyszukiwane stowa = 2 ) < ~ 3B m Q) i L]
in p Wy = g < ® 9 Y : 26.10.2020

http://physicstasks.eu/1987/moving-boat
Z. Koupilowa, H. Mandlikova, K. Rochowicz, G. Karwasz, Zbirka zadan z fizyki, UMK, 2014



Interactive excercises In Internet

hg Wydziat Fir X | astronomic X | WP A portable X . G Quantum X | @ Inflationar X | EI}E Connectic. X . CI Kociclgaz X | f VALVOLA X @ MovingE

3_Int (_ ~ i s - — . sanne

B
h% Widziat Fir X | astronomi: X | 1P A portable X G Quantum X | @ Inflationar X | E‘E Connectio: X C'I Kocictgazr X | i VALVOLA X @ MovingBr X +

x |+

3_Int

B% Wydziat Fir X | astronomi: X ‘ WP A portable X ‘ G Quantum X | D Inflationar X | E“E Connectio: X . CI Kociot gar X | f VALVOLA X @ Moving E

x: W
3_Int
h% Widziat Fir X | astronomi: X | 1P A portable X G Quantum X | @ Inflationar X | E‘E Connectio: X C'I Kocictgazr X | i VALVOLA X @ MovingBr X +
Al 3 Int & C A Niezabezpieczona | physicstasks.eu/1987/moving-boat B a &% » @ H
Go 4
S | Hint 2: Velocity of the boat sailing from B to A ‘
| Hint 3: Time ratio ‘
Go
The time the boat needs to cover the distance 2AB on still water with velocity v, as well as the ratio of
Go both times, can be casily determined.
. 5 5
| Solution of Hint 3 ‘
On a still lake, the hoat sailing with velocity » would cover the distance 2AB in time £';
5 5 2
="+ — = —35.
Mozi v v v
Mozi ) .
We determine the ratio t/t':
Mozi Iy
Medi S R T
Medi t 2 e r
gi Mozi Zs 1-5
Meds Numerically:
2
Medi| i s 4 i 16 =1.10
b 42 _1.62 1344 7
ol
| Overall solution
-
Let us assume the distance AB is equal to s km. -
am ; : = £ = & ~ 2% i 06:52
. / / -l O Wpisz tu wyszukiwane stowa = L} - S5 P ~ 32 4E ) 26.10.2020 []
http. ph DQULUUONO.UU/ 1T VU111V VI NI\ J

Z. Koupilowa, H. Mandlikova, K. Rochowicz, G. Karwasz, Zbirka zadan z fizyki, UMK, 2014



11. Quantum mechanics in short

. http //www quantum physics.polytechnique.fr/



Real experiment

Since this experiment lasted for more than 30 minutes,
| have sped the move up. Interference fringes are
now clearly visible,

(C)Hitachi.,Ltd,

:‘ 1:08 1 1:0E

 https://www.youtube.com/watch?v=4IcYC2tsDDE



Modelling

| == Energia catkowita = Energia potencjalna ‘ Konfiguracia energetyczna... ]

1.0

o

Energia (eV)

_.
]

B

=

=

Sy

= k2

B

(e

2t

=4 -3 -2 -1 0 1 i Bl 5 B 7 B 9 10 11 12|

’ Przeprowadz pomiary kwantowe ] Polozenie (nm)

L]
1
~J.
]
(4]

;

Gestosé p‘rawdopodnbieﬁslt\ﬁﬂf‘kcja falowa

» http://phet.colorado.edu/sims/quantum-tunneling/quantum-tunneling_pl.jnlp



12. Multimedia implementations in culture,
history of arts, tourism

I _.

|
ENGLISH FRANCAIS DEUTSCH ALIANO Map




13. Interdisciplinary methods in teaching science

."lG:nnunA REGIONALNA ——————

Miedzy Scyllg
a Charybda,
czyli o Homerze
i wulkanach

B Homer wyslal Ulissesa na krafce
znanego Grekom swiata — miedzy dwie
skaly potwory: Scylle i Charybde. Scylla to
czarne pionowe urwisko, a Charyhda zasysa
statki. Nadmiar fantazji? Bynajmniej! Kanal
Mesyny, w swym najweiszym miejscu tak
wlasnie wyglada - silne prady morskie,
sasiedztwo wulkandw i czeste trzesienia

FIEemi. Charybda trzy razy dziennie wsysa i wypluwa merze
Grregorr Karwao ryjne c'?arnrl.'z'iftjl-.i irke hw_ui:,- doktadne
Lakhad Erpakaski Ryl LK Bnnh Wapska (zaledwie 3.2 km seerolodol)
Ciofnima Mesyfiska jest bardzo mie-
Widrngin kisrunki s dwa oraish. Bezplecznym migjscem dia  reglug
derdno sigga do hezlresu nieba swym oatrym szcrvtem. Spotvkajg sie w niej dwa morza — od

Geography in School



Scienze interdisciplinari

L an

“‘-4 : - 53,33 (.00 + 3.06 .00 -4.11 0,00 +326 knots
s
) 25,/04/83
0/1 station station D1
19.10 'J‘_‘l.liﬂ 21.I1|’J ?zi:'_- quf_tl lili.liﬂ ’Jziiﬂ I:rji'ib Lr:'.-it-‘.‘u ub.LLl’_“- u?ir: Ihsi'zs I:r;ié*& 1l|£-il 12.I1:| 1438 1615 l..*."itl 19.00

Vulcane ¢°

Tindari @
indari &
** Taormina
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14. Language and reality
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G. Karwasz, Polonistyka, Stories from Narnia



Ipsative means

15. Education and society

Country profiles of beliefs about the nature of teaching and learning (2007-08)
Country mean of ipsative scores
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O Science

m Mathematics

@ Reading, writing and literature

O Compulsory flexible curriculum

m Other compulsory core curriculum

m Modern foreign languages
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Brake-down of teaching hours: science, math, mother language
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Cognition and Instruction
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Physics for everybody:
dydaktyka.fizyka.umk.pl

Dydaktyka fizyki

z elementami dydaktyki ogdlnej
i dydaktyki astronomii

Materiaty pomocnicze
do wykladéw i laboratorium

G. Karwasz, A. Karbowski, K. Rochowicz

http://dydaktyka.fizyka.umk.pl/nowa_strona/?q=node/601

!
http://dydaktyka.fizyka.umk.pl/nowa_strona/?q=node/427 Thank you!
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