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In any science we should define

The researcher (the subject: professor, student, pupils,
physician, amateurs etc.)

The object (atoms, galaxies, plants, medioeval
manuscripts etc.)

The instrument (microscope, scanner, UV camera,
particle accelerator, )

The methodology (deductions, nature observations,
artificial tissues, induction, comparison, tomo-graphy,
radio-tracing etc.)



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.



,Dydaktyka”

« Didacto (z gr.) ,ucze” | teach W, EWNL
« Dydaktyka <gr. didaktikos = nauczajgcy, pouczajgcy> teaching
1. dziat pedagogiki, nauka o metodach nauczania i uczenia sie.
Subdivision of pedagogy dealing with methods of teaching and learning &
2. pouczanie, moralizowanie (dull) correcting, moralising

SEOWNIK -
WYRAZOW
OBCYCH

* Didactix — te metody, czyli praktyka nauczania
These methods, i.e. practics of teaching

« diddco [didlco], didacis, diduxi, diductum, diddlcere
verbo transitivo lll coniugazione transitive verb of Ill coniugation

1 allargare (widen), aprire (open), staccare (detach), distendere
(extend, explain)

2 disgiungere (separate), separare, dividere (divide)

3 sciogliere (solve), disfare (deconstruct), rompere (brake), strappare
(tear)

— Search for the meaning in the dictionary of the languages you know

Stownik wyrazéw obcych PWN, Warszawa, 1972
Dizionario lungua latina



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



,Great Didactic”

GREAT DIDACTIC

OF

JOHN AMOS COMENIUS

TRANSLATED INTO ENGLISH AND EDITED WITH
BIOGRAPHICAL, HISTORICAL AND CRITICAL
INTRODUCTIONS

BY

M. W. KEATINGE, M.A.

READER IN EDUCATION IN THE UNIVERSITY OF OXFORD

https://archive.org/details/cu31924031053709/page/n7




,Great Didactic”
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The Great Didactic

Setting forth

The whole Art of Teaching
all Things to all Men

or

A certain Inducement to found such Schools in all
the Parishes, Towns, and Villages of every
Christian Kingdom, that the entire
Youth of both Sexes, none
being excepted, shall

Ruickly, Pleasantly, & Thoroughly

Become learned in the Sciences, pure in Morals,
trained to Piety, and in this manner
instructed in all things necessary
for the present and for
the future life,

https://archive.org/details/cu31924031053709/page/n7




TRE

,Great Didactic”

Ao

Beca

Become learned in the Sciences, pure in Morals,
trained to Piety, and in this manner

instructed in all things necessary
for the present and for
the future life,

in which, with respect to everything that is suggested,

ITs FunpamenTAaL Priwcipres are set forth from the essential
nature of the matter,

Its TruTH is proved by examples from the several
mechanical arts,
ITs OrpEr is clearly set forth in years, months, days, and
hours, and, finally,

An Easy anp sureé MErHob is shown, by which it can
be pleasantly brought into existence.

TNE TUTUre 1rg,

https://archive.org/details/cu31924031053709/page/n7




John Amos Comenius

John Amos Comenius (Czech: Jan Amos
Komensky; 1592 - 1670) was a Czech
philosopher, pedagogue and theologian
from Moravia who is considered the father
of modern education.

* He served as the last bishop of the Unity of the Brethren
(see Jan Hus, 1372-1415) before becoming a religious
refugee (in Leszno, Poland).

* He is one of the earliest champions of universal
education, a concept eventually set forth in his book
Didactica Magna. As an educator and theologian, he led
schools and advised governments across Protestant
Europe through the middle of the seventeenth century
Sweden, Poland, Hungary, Netherlands)

* He left Leszno in 1656, moving to Amsterdam
https://en.wikipedia.org/wiki/Comenius




John Amos Comenius

« applied effective teaching based on the natural gradual growth from
simple to more comprehensive concepts, supported lifelong learning
and development of logical thinking by moving from dull
memorization, presented and supported the idea of equal
opportunity for impoverished children, opened doors to education for
women, made instruction universal and practical.

« These texts were all based on the same fundamental ideas:
(1) learning foreign languages through the vernacular;
(2) obtaining ideas through objects rather than words;

(3) starting with objects most familiar to the child to introduce him to
both the new language and the more remote world of objects;

[GK: neo-realism, hyper-constructivism]

(4) giving the child a comprehensive knowledge of his environment,
physical and social, as well as instruction in religious, moral, and
classical subjects;

(5) making this acquisition of a compendium of knowledge a pleasure
rather than a task; and

(6) making instruction universal. https://en.wikipedia.org/wiki/Comenius




,Great Didactic”

Let the main object of this, our Didactic, be as follows : 7o
seek _and to find a method of instruction, by which feachers
may teack less, but learners may learn more ; by which schools
may be the sceme of less noise, aversion, and useless labour,
but of more leisure, enjoyment, and solid progress; and
through whick the Christian communily may have less dark-
ness, perplexity, and dissension, but on the other hand more
light, orderliness, peace, and rest.

God be merciful unto us and bless us, and cause his face to
shine upon us ;

That thy way may be known upon earth, thy saving health
among all nations.—Psalm Ixvii. 1, 2.

These are exactly what we would expect from the modern school.
More: these are what we would expect from modern society.
(It need not belong to any particular cultural orientation).

https://archive.org/details/cu31924031053709/page/n7




,Great Didactic”
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3. We venture to promise a GREAT DibpAcTIc, that is to
say, the whole art of teaching all things to all men, and
indeed of teaching them with certainty, so that the result
cannot fail to follow ; further, of teaching them pleasantly,
that is to say, without annoyance or aversion on the part
of teacher or pupil, but rather with the greatest enjoy-
ment for both; further of teaching them thoroughly, not
superficially and showily, but in such a manner as to lead
to true knowledge, to gentle morals, and to the deepest
piety. Lastly, we wish to prove all this a prierz, that is to
say, from the unalterable nature of the matter itself, drawing
off, as from a living source, the constantly flowing runlets,
and bringing them together again into one concentrated
stream, that we may lay the foundations of the universal
art of founding universal schools.

https://archive.org/details/cu31924031053709/page/n7




,Wielka Dydaktyka”

16. Jesli nauczyciele bedg wymowni i uprzejmi, a surowoscig nie bedg odstreczali od
siebie umystu, lecz przeciwnie bedg przywabiali do siebie przychylnoscig
ojcowskg, stowami i gestykulacja; jesli nauki, jakie wyktadajg, zalecac bedg z
powodu ich doskonatosci, przyjemnosci i tatwosci; jesli pilnych niekiedy beda
chwalili (a pomiedzy mniejszych niekiedy rozdawali jabtka, orzechy, cukierki); jesli
ich do siebie przywofajg i pokazg (albo u siebie albo podczas publicznéj nauki)
ryciny tego, czego kiedys majg sie uczyc, obrazy, instrumenty optyczne albo
jeometryczne, globusy i tym podobne rzeczy, ktore zdotajg ich zadziwicC; dalégj, jesli
niekiedy bedg uwiadamiali rodzicow o ich postepach — jednym stowem, jesli mile
bedg obchodzili sie z dzie¢mi, to tatwo zdobedg sobie ich serca, tak dalece, ze
pobyt w szkole bedzie im milszy niz w domu.

17. Sama szkota powinna by¢ miejscem mitym, wabi¢ oko a tak wewnatrz jak |
zewnatrz. Wewnatrz ma by¢ sala wysoka, widna, ozdobiona ze wszech stron
rycinami; ryciny te mogg obejmowac postacie znakomitych mezow, krajobrazy
jeograficzne, wypadki historyczne albo tez symbole. Zewngtrz zas nietylko
powinno sie znajdowac swobodne miejsce do zabawy i przechadzki (albowiem nie
trzeba tego zabrania¢ mtodziezy, jak sie to pokaze ponizéj na wiasciwym miejscu),
lecz powinien byc¢ takze ogrdd, do ktérego od czasu do czasu wpuszczac nalezy
uczniow i pozwoli¢ im cieszyc sie widokiem drzew, kwiatow i krzewow. Jesli szkota
bedzie tak urzgdzona, to prawdopodobnie mtodziez z niematg do ni€j uczeszczac

bedzie przyjemnoscig, tak jak chetnie uczeszcza na jarmarki, gdzie spodziewa sie
zawsze ujrzec lub ustyszeé¢ cos nowego.

http://pbc.up.krakow.pl/dlibra, str. 100




Didattica Magna, cont.

(i) The desire to know and to learn should be excited
in boys in every possible manner.

(i.) The method of instruction should lighten the drud-
gery of learning, that there may be nothing to hinder the
“scholars or deter them from making progress with their
studies.
| 14. The desire to learn is kindled in boys by parents,
\by masters, by the school, by ‘the subjects of instruction,
by the method of teaching, and by the authority of the state.

15. By parents, if they praise learning and the learned
in the presence of their children, or if they encourage
them to be industrious by promising them nice books and
clothes, or some other pretty thing ; if they commend the
teachers (especially him to whom they entrust their sons)
as much for their friendly feeling towards the pupils as for
their skill in teaching® (for love and admiration are the
feelings most calculated to stimulate a desire for imita-
tion) ; finally, if, from time to time, they send the child to
him with a small present. In this way they will easily
bring it about that the children like their lessons and their

drudgery n hard dull humble uninteresting work (Longman Dictionary of Contemporary English)



Didattica Magna, cont.

17. The school itself should be a pleasant place, and
attractive to the eye both within and without. Within,
the room should be bright and clean, and its walls should
be ornamented by pictures. These should be either
portraits of celebrated men, geographical maps, historical /
plans, or other ornaments. Without, there should be an
open place to walk and to play in (for this 1s absnlutelyt
necessary for children, as we shall show later), and 1:h&r+ﬂaL
should also be a garden attached, into which the scholars/
may be allowed to go from time to time and where they
may feast their eyes on trees, flowers, and plants. If thi
be done, boys will, in all probability, go to school with a
much pleasure as to fairs, where they always hope to se
and hear something new. 1

18. The subjects of instruction themselves prove attrac-
tive to the young, if they are suited to the age of the
pupil and are clearly explained ; especially if the explanation
be relieved by a humorous or at any rate by a less serious
tone, For thus the pleasant is combined with the useful.

ro. If the method is to excite a taste for knowledee. it

https://archive.org/details/cu31924031053709/page/n139/mode/2up




lohannes Amos Comenius

Orbis sensualium pictus
hoc est
Omnium principalium in Mundo Rerum, et in Vita Actionum,

Sunt quinque externi Sensus;
Oculus, 1. videt Colores, quid album vel atrum,

Auris, 2. audit Sonos, tum naturales, Voces et Verba;
Nasus, 3. olfacit odores et foetores.

‘Aal| Lingua, 4. cum Palato gustat Sapores, quid dulce aut

Pueri solent ludere vel Globis fictilibus,
1.vel iactantes Globum, 2.ad Conas,

3. vel mittentes Sphaerulam per Annulum,
5. Clava, 4.versantes Turbinem, 6. Flagello,
7. vel iaculantes Sclopo, 8. et Arcu

9. vel incedentes Grallis, 10.vel super

Petaurum, 11. se agitantes et oscillantes.

amarum, acre aut acidum, acerbum aut austerum.
Manus, 5. tangendo dignoscit quantitatem et
qualitatem rerum; calidum et frigidum, humidum et
siccum, durum et molle, laeve et asperum,

grave et leve.

Sensus interni sunt tres;

Sensus Communis, 6. sub sincipite apprehendit res
perceptas a Sensibus externis. Phantasia, 7. sub
vertice, dijudicat res istas, cogitat, somniat.

Memoria, 8. sub occipitio recondit singula etdepromit:



Leszno: a forgotten cultural heritage

Nancy, the capital of Lotaryngia of Prince
Stanistaw Leszczynski

Leszno, a ,sleeping” town

PWSZ im. Komenskiego in Leszno

Foto Maria Karwasz ,Going downhill”
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Leszno: a forgotten cultural heritage

Nancy, the capital of Lotaryngia of Prince
Stanistaw Leszczynski
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Leszno, a ,slee

Foto Maria Karwasz

PWSZ im. Komenskiec
Thank you!

,Going down-hill” 2012



New methods In didactics

2. What didactics is?

Part Il ,Classical” principles, forms
and methods in didactics

Grzegorz Karwasz
Didactics of Physics Division UMK, Torun, Head

ala 2020/2021



In didactics the same rules hold as In

science (both exact and ,human®)

* The researcher: usually the teacher, or the director, but
also school inspector, institute of educational studies,
didactics division at university, OECD education
department (PISA tests) etc.

* The object (??)

Results of teaching?
Teaching methods?
Teaching contents?
Education goals?

http://dydaktyka.fizyka.umk.pl/nowa strona/?q=node/550




and also quite different are results of
these goals
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Ryc. 1a. Przvkiad podrecenika do geografii do 8 klasy szkoly podstawowe] - hipsometrie
kontynentéw. Szezegolowosé danveh wtabeli nie pozwala na ich porzadkujaca analize. Znacznie
czvtelmiejszy bvlby wykres shupkowy (lub po prosm mapa fizvezna kontvnentow).

Ryc. 1b. Rozktad wynikow z matry z fizyki w roku 2014, poziom podstawowy (Brojan, 2014)
przypomina rozkld Poissona, czyli rozkiad zdarzen malo prawdopodobnych: zdanie mamry z fizyki
to sporv , hut szczescia”. Rozklad wyvnikow na poziomie rozszerzonym jest gaussowski, czvli
nomalny. Innvmi slowv, nauczanie fizyvki jest adresowane do wybraricow, a nie do wszystkich. A to

Juz powaimie narusza przvdamos¢ przedmiotu jako ogdhie dostepnego.

Results of maturity exams in mathematics in Poland in 2014.



SO, In didactics the same rules hold

The object is: - student’s knowledge

student’s way of thinking

the educational path that lead to present knowledge
social constraints of the present way of thinking

l.e. in total = student + society

So the didactics, even if of physics, is a human science:
requires the knowledge of psychology, pedagogy,
culture, philosophy, history etc.



In didactics we should define:

Principles: (i) going by steps, (ii) referring to the practical
applications, (iii) visualisation, (iv) individual approach,
(v) group collaboration, etc.

Methods: lecture, laboratory, exercises , interactive
lecture, theatre, scholar trip, conversation etc.

Means (subsidiary, i.e. auxiliary tools): table & chalk,
multimedia presentation, rock collections, albums, video,
laboratory equipment etc.

Goals: elitist, vocational (professional), general (lyceum),
background level etc. — every country, every institution
and each period brings different goal.



Didactics, as every (human) activity

defines its:
* Principles

* Methods
 Means (teaching aids)

Jest to tak zwany paradygmat kazdej nauki: przedmiot i metoda dziatania
This is, so called, paradigm of every science: the subject and method

W pedagogice rozrozniamy pedagogike, czyli nauke o wychowaniu |
pedagogie, czyli praktyke wychowania

In pedagogy we distinguish pedagogy, i.e. the science on education and
pedagogics, i.e. the practice of education

W dydaktyce nie ma tego rozgraniczenia, praktykg powinno sie nazywac
dydaksjg.

In didactics we have no this distinction: the theory should be called
didagogy.



Principles of didactics are, for example,

Rising difficulty

Simplicity (accessibility)

Exemplification

Students’ activity

Linking theory with practice
Effectiveness

Individualisation and group collaboration

Stopniowania trudnosci
Przystepnosci
Poglagdowosci

« Aktywizacji uczniow

* t3aczenie teorii z praktyka
Zob. np. Franciszek Bereznicki ,Zasady dydaktyki ogolnej”, Krakow, 2007



Klasyfikacja zasad ksztalcenia

Principles of didactics
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Systematics
Visualisation
Independence
Linking theory
to practice
Efficiency
Accessibility
Individuality

and society



Didactics, as every (human) research
activity defines also:

* Objects (who performs the research)
* Subject (on whom the research is performed)
* Instruments (microscope, telescope etc.)

» Didactics of physics (DoP) differs from physics: the subject of
Physics is the external (i.e. physical) world: atoms, crystals, galaxies.

» A classical definition would say, that the subject of activity of DoP is
the knowledge of physics (by students): that is correct — we check this
knowledge

»But it is more: the subject is the image of physics in the mind of the
student

»Even more: it is the process of gaining knowledge by student
»Or: the whole mind of the student (what and why he knows wrong)



Tele-scope

Tools of
astronomy
(and of
teaching
astronomy)

Museo Civico Rovereto, Monte Zugna, Trentino

Zrédto: Museo Civivo Rovereto



Museo Civico Rovereto, Monte Zugna, Trentino

Zrédto: Museo Civivo Rovereto



Subject < Object

Here, the
object of
astronomy
are stars.

The object of
didactics are
the two girls

Piwnice, lll 2011

Liceum Rosmini w Trento ,,On footsteps of Copernicus”
Projekt i realizacja: Maria Moser, Maria Karwasz, G. Karwasz
Wyktad: A. Strobel)

Foto: M. Karwasz



Methods of teaching

« K. Sosnicki: artificial (schools) & natural learning
» B. Nawroczynski: transmission, searching, laboratories

Figure 4.2

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

Cz. Kupisiewicz, Op. Cit.

ceeepess [Hrect transmizsion beliefs

el Conistructivist belisfs
Ipsative means

5 i : OECD, TALIS, 2011
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Methods of didactics are, for example:

* Lecture

« Talk

« Seminar

* Laboratory

« Workshop

« Method of projects

« Student’s presentation
« Didactical theatre
http://dydaktyka.fizyka.umk.pl/nowa_strona/?q=node/86

* Programmed textbook (hyper-constructivistics narrations)
» Lecture with interactive experiments

* On-line lecture

+ efc.




and many, many more, depending on
the local/ instant idea and the subject

Observation/demonstration
teaching methods:

Expository teaching
methods:

Exploratory teaching
methods:

Online teaching methods:

You may select multiple options.
v - display
- drama

You may select multiple options.
- description
¥ - discussion
- informative (conventional) lecture

You may select multiple options.
+ - biographical

¥ - brainstorming

¥ - case study

¥ - classic problem-solving
# - experimental

l# - expert panels

¥ - field measurement

You may select multiple options.
¥ - content-presentation-oriented

methods
- cooperation-based methods

- evaluative methods

o

CURC RN N
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- exhibition
- simulation (simulation games)

- narration
- participatory lecture
- problem-based lecture

- laboratory

- observation

- Oxford

- panel

- points system

- practical

- presentation of a paper

- exchange and discussion methods
- games and simulations
- integrative methods

You are expected to practice all of them...

L 8K

L4
L4

- staging

- programmed material

- project work
- round table
- seminar

- situational

- SWOT

- WebQuest

- methads developing reflexive thinking
- methods referring to authentic or

fictitious situations

© UMK



and many more...

 description

* discussion

* problem based lecture
* biographical

 case study

* brain storm

* round table

« experts panel
» Oxford

» fleld measurements (archeology, astronomy)
* web quest

* situations

» fictitious situations

* games, role playing

» reflecting thinking

« cooperative methods



Methods based on word

Story: it substitutes the observation of natural events/ situations/
landscapes; it is formulated clearly, concisely and in appealing
way; it reflects author’s way of observation and narration

Lecture: description of complex systems of objects, phenomena,
events and processes and relations between them, usually of the
causa-effect type, presented from different points of view

Dialogue: searching, but this is the teacher who goes ot known to
him goal; traditionally (from times of Socrates) it is him who asks
the questions, not the pupill

Discussion: it requires earlier preparation of pupils for expert-like
exchange of thoughts; clarity and conciseness are required; and
a mentor, able to make a synthetic summary

Cz. Kupisiewicz, Podstawy dydaktyki ogolnej, PWN, 1978, str. 164



Lecture general, specialistic..

- General (,Electromagnetism?, Il yr Physics) = s | M ‘
cruiser battleship, main element of war fleet: R o -
from it we get main elements of knowledge in Physics
The lecture to be hold on the blackboard, with all |
problems in copying both for students and lecturer

- Specialistic — (like "Solid State Physics”) also important, but allowing
for certain nonchalance, i.e. mental shortcuts, difficult fragments etc.

- Monograph for own public (,Methods of Defectoscopy”) - useful for
PhD students and future university teachers (sometimes showing
how not to deliver the lecture)

- Monograph outside — delivered following the requirements of the
foreign host (,Electron scattering”

- All-over university (,Faith and Science”) one aim — trigger the
interest in the subject (or better: not to frighten with the foreign
subject; but do not make good impression = wrong popularisation




Lecture general, popular, scientific

Literatura

& 3

Psychologia Psychologia

akadermides

e Sirvkin ]

h :
| Psyehologia
Fobrerenik shosdemichi

Jan Strelau [Red.), Peychologis. Fodrecanik skadem icki, Gdansk ie W yd. Psy chologiczne, 2007
dzieki znakomite| trzy tomowe| Peychologi, pod redakcia nauk owa prof. Jana Strelaus”

Dariusz Dolinski, J. Strelau (Red.), Peychologia. Podrecznik sksdem icki, GWP, 2018

Zupelnie odmienny rewelacyjny podrecznik, ktory doskonale zapozna Fanstwa z wiedza
psychologiczna, pok azujac jednoczesnie, w jakich kierunk ach rozwinely sie pos zczegdine
subdyscypliny ps ychologii.

- Historia rmysli: elementy psychologii u filozofow, poczatki (1879, W. Wundt)
- Pamiec, inteligencja, emocje, procesy ucZenia sie
- Dpiniei prace wspdlczesnych polskich psychologdw

Krzemionka: SiO,

1) Luzne tetrahedry SiO,? otoczone Fer, Al.*itd: granaty

A/

2) Struktura ptaska (mika, glina)

zMicasMuscovite] PG

http://dydaktyka.fizyka.umk.pl/Cogito/3_GK Pedagogika.ppt
http://fizyka.umk.pl/~karwasz/materialy/Materialy%20Nowoczesnych%20Technologii/BiWM11_Szkla.ppt



Lecture general, popular, scientific

| iteratura

B Sevkia

| Psyehologd Galileo Galilei:

Frabrerenik shoedemi:

JWhat will happen if we connect the

heavy stone and a ligth stone?”

Jan Strelau {Red. ), A
Jdzieki znakomite] tn

Dariusz Dolinski, J. .

Zupelnie cdmienny
psychologiczna, poe
subdysoypling psyd

- Historia mysli: el
- Pamiec, inteliger
- Opinie i prace wi

Heavy and light fall together!




Lecture general, popular, scientific

| iteratura

Jem ik ‘

| Paveholosi
] =
Fealeerenik skedemi

Effective range theory (polarization forces)
SVhatwill k

Jan Strelau {Red. ), A
Jdzieki znakomite] tn

4n _ o
heavy stoni G (k}=k—32 (Alilsn 5 (k) | pxtalvavcanpula
! mom entum
i - energy

Dariusz Dolinski, J. . L.l: — 'j_"}lﬁiE :hxﬁ
Zupelnie cdmienny
psychologiczna, poe

subdysoypling psyd

- Historia mysli: el
- Pamiec, inteliger
- Opinie i prace wi

A — scattering length
kmtaﬂ(k):_i"’éﬂkl o s (E=0) = 4pA?

r, — effective range

dn
'S "3 Py s (E=0)~ 1/E
o e T L UA+ LT

Idriaszek, Karwasz PEA2006



Methods based on picture

Presentation of objects
Exhibition in museum
Multimedia presentation
Video/ film

Album

Interactive multimedia

Practical methods

 Exercises

 Lesson outside class
« School trip

« Laboratorium

« Experiments ad hoc

e Constructions Cz. Kupisiewicz, op.cit.
F. Bereznicki, op cit.



Methods exposing: interactive exhibition

At

* thematic nodes
 collections (rocks, insects)
* objects (,toys”, sculptures)
 didactical tunnel

FE v !

» [ = 1
GK, A. Kaminska, 202 lata ogniwa Volty, Gdansk, Zjazd PTF, 2003
GK, W czasie deszczu dzieci sie nudzg, Sopot, Galeria BWA, 2004
GK, Z gorki na pazurki, Festiwal Nauki, UMK Torun, 2007



Methods exposing: interactive lectures

 individual participation
e group participation

» collaborations

« antagonism

GK, Skok z kosmosu, Gdansk, 2011



Methods exposing: inscenization

* Rehersal illustrating
* Theatral performance
« Competiton

GK i ZDF Inne swiaty, UMK, 2008
GK i ZDF Puszczanie (w) balona, 2009
GK, Why do objects fall?, Gunsan, 2016




Group methods: constructing knowledge

SUPERCOMET 2 project Page 7

Konstruowanie
wiedzy

1 grupa = max 4 uczniow
Kazda grupa dostaje
dodatkowe informacje

University of Antwerp Teacher seminar Wim Pegters, 2007-10-30




Group methods: experts in lab

SUPERCOMET 2 project Page 17

Eksperci w
laboratorium g

Grupy czterech
specjalistow
zapoznajq sie z
doswiadczeniem
/zadaniem.
Nowe grupy
Zamiana
Synteza

Uni\fETSity Df Aﬂtwerp Teacher saminar Wim Peeters, 2007-10-30




Nauczanie programowane = przewidywanie sciezki poznawczej

Pie

CILOMHLCILY  UEBHELE 0 Lali il
byt restany. Francuzi nie byll zadowoleni z rzadow przywroconej
do wladzry po upsdku Napelecna dynastii Burbondw (Ludwik XVIII)
i armia ponownle opowledziala sig za cesarzem.

Jednak Wielka Brytania, Prusy, Austria { Rosja nie cheialy do-
puscié do restauracji ecesarstwa we Francil. KaZzde z tych mo-
carstw postanowllo rzucié do walki z Napoleonem poteing armie,
przy e¢zyrm atak na Francie mial byé prowsdzony wspdlnymi sl-
tami,

Armia brytyisko-holenderska, ktorg dowaodzil ‘Wellington, liczyla
110 tys. ludzi, a pruska, pod dowddztwem Blichera — 11T tys.
Obie te armiec czekaly w Belgil na Austriakbw (210 tys.) 1 Ros-
Jan {130 tvs), ktérzy mieli nadejié nad rzeke Hen okolo 1 lipea.
Wiedy tez wszZystkie te armie mialy rownoczeinie zaatakowad
Francje.

MNapoleon, prrygotowulge sie do wojny z sliantami, =zdolal zgro-
madzié do ezerwca okolo 180 tys. wolska.

Jak sgdzisz, co Napoleon powlnien zrobié w sytuaejl, ktora sle
wytworzyla?

Crekaé na oboe wolska w kraju 1 prowadzié wolne defensywna?
(Jesli tak odpowiedriales, prze]df do ramkl 3).

Zaatakowaé wolska stacjonujgce w Belgil? (Jefli taka jest twoja
odpowied?, czytaj ramke 5.

Wyruszyt przeciwko nadeiggajgeyvm Austriakom { Rosjanom? (Je-
il tak odpowledziales, przeidi do ramki ).

L T LT TN S K - TR R TR LW TT]

Ramka 3

Sgdzisz, Ze MNapoleon powinlen ezekaé w kraju na wojska Inter-
wencyjne i prowadzié wojne ebronng.

MNie mogt tak zrobié, gdyi woHwezas musialby walczy® r cztere-
ma potginymi armiami réwnoczesnie, co = gory przessdzalo o wy-
nlku tej wallki., A prze¢iei Franeuzl spodziewall sie aowyeh zwy-
clestw swojego cesarza, ciggle pamietajge o jego niedawnych
triumfach wolskowych, W tych okolicznosciach nalezalo podjgé in-
ng deeyzie.

Wréé do ramld 1, wyhierz inng odpowied:.

Ramka 5

Jested zdania, fe Napoleon powinlen zaatakowaé wojska znajdu-
Jgce sle w Belgil.

Tak te: myslal sam WNapoleon i tak wilasnle postapit, Jego plan
byl prosty: pokonaé Wellingtona | Blilchera przed nadelsciem
Austriakdw 1 Rosjan nad Ren. Za przyjeclem tego planu przema-
wilaly nastepujjce argumenty:

1. Poratka Anglikbdw spowoduje, i wycofajg sie oni =z wojny
Przeciwko Franc)i 1 przestang wspieraé aliantow finansowo, co
moze doprowadzié do upadku przymierza czterech wrogich Napo-
leonowi moearstw,

W ORFalju oWy Crn ZwO.e NT1TEOW,

Tymozasem gliwna Kwatera Wellingtona rnajdowata sie w Hruk-
sell, a jego armia rajmowala obszar od Ostendy do Charlerol (zo-
bacz na mapie), gdzle stykala sle z prawym skrzydiem wolsk Bli-
chera. Wellington nie oczekiwal ataku ze strony Francuzdw. Gdy-
by jednak bral pod uwage takyg moillwodé, to gdzie powinien spo-
dziewaé sle uderzenia?

Na rachodnlm skrzydle? (Jesli tak sadezisz, preejd: do ramki TF

Wazdluz calego frontu? (Jesli tak odpowiedziales, czyta] ramke B).
Ma wschodnim skrezvdle, tzn. w punkcie styku z armig Blichera?
(Jesll tak moyslisz, prrejdf do rambki 2).

Ramka €

Sgdrisz, #¢ Napoleon powinlen wyj$é na spotkanie wojsk austriae-
kich i rosyiskich,

Gdyby Francuri tak postapill, musieliby przekroczydé Ren | pod-
bié peludnicwo-zachodnie 1 zachodnie prowincle Niemiec. W te]
sytuacjl trudno by Im bylo preeszkodzlé Anglikom | Prusakom
w marszu na Paryv: { preywroceniuy we Franejl rzaddw Ludwlka
XWVIIL,

Napoleon nie méogl wise podjgd takiej deeyzil, WrdHé do rambi 1
i ponownie zastandw gie nad wyborem odpowiledzi

Rys. 5.6. Fragment programowanego podrecznika historil
P, Thornhill: The Waterloo Campaign. I.a:}nd.on_ 1965 (cyt.
wg pracy pod redakcejg Cz. Kupisiewicza, op. cit}

Polskich podrecznikéw programowanych jest nie-
stety ciagle bardzo mato!. Jednak bez wigkszego

1 Nalezg do nich nastepujgee podrecznilti — W. Okon: Za-
rys dydaktyki pgdlnej (wersja programowana, Warszawa
1970), J. Kuczewski: Maszynoznawstwo rtolnicze, skrypt,
1970—71, t. 1, 2; samouczek programowany jezyka angiel-
skiego — L. L. Szkutnik: English trough decisions (1871).
MNajwiekszy w nasze] literaturze zbior tekstdw programowa-
nych, obejmujgcych fragmenty réinych przedmiotéw szkol-
nyech, zawarty jest w ksigice pod redakejg Cz. Kupisiewi-
cza, pt. Metody i przyklady programowania dydaktycznego.
Warszawa 1970. Znajdujemy tam opracowania do nauki na-
stepujacych tematdw:

a) w zakresie matematyki — twierdzenie Pitagorasa, wpro-
wadzenie funkeji irygonometrycznych kgla ostrego, r-{n.:.rpa—
nia wykladnicze, zbiory; b) z fizyki — pole grawitacyjne;
¢} z chemii — weglowodory; d) z biologii — prace i prawa
Mendla: e) z geografii — Ziemia jako planeta. o

W przygotowanit sg m.in. programowane podreczniki gra-
matvki polskiei.



Nauczanie programowane = przewidywanie sciezki poznawczej
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j namkal

Jest rok 1815. W dniu 1 marca Napoleon Bonaparte, niedawno
obalony cesarz Francji, powré6cit do kraju z wyspy Elba, dokad
byl zestany. Francuzi nie byli zadowoleni z rzaddéw przywrodconej
do wladzy po upadku Napoleona dynastii Burbonéw (Ludwik XVIII)
i armia ponownie opowiedziala sie za cesarzem.

Jednak Wielka Brytania, Prusy, Austria i Rosja nie chcialy do-
puScié do restauracji cesarstwa we Francji. Kazde z tych mo-
carstw postanowilo rzucié do walki z Napoleonem potezng armie,
przy czym atak na Francje mial byé prowadzony wsplélnymi si-
lami.

Armia
110 tys.

brytyjsko-holenderska, ktoérg dowodzil Wellington, liczyla
ludzi, a pruska, pod dowddztwem Bllchera.— 117 tys.
Obie te armie czekaly w Belgii na Austriakéw (210 tys.) i Ros-
jan (150 tys.), ktoérzy mieli nadej$§é nad rzeke Ren okolo 1 lipca.
Wtedy tez wszystkie te armie mialy réwnoczeSnie zaatakowaé
Francje.

Napoleon, przygotowujgc sie do wojny 2z aliantami, zdolat zgro-
madzié do czerwca okolo 160 tys. wojska.

Jak sadzisz, co Napoleon powinien zrobié w sytuacji, ktéra sie
wytworzyla?

Czekaé na obce wojska w kraju i prowadzié¢ wojne defensywng?
(Jes§li tak odpowiedziale§, przejdZ do ramki 3).

Zaatakowaé wojska stacjonujgce w Belgli? (JeSli taka jest twoja
odpowiedz, czyta] ramke 5).

ajdowala sie w Bruk-
ndy do Charleroi (zo-
skrzydiem wolsk Bli-
ony Francuzdw. Gdy-
i» gdzie powinien spo-

przejd: do ramki T}
ales, czytaj ramke &)
ki x armig Blichera?

tkanie wojsk austriac-

zekroczyd Ren | pod-
neje Wiemiee. W te]
Ainglikom § Prusakom
nejl rzaddw Ludwlka

zil. WrHé do ramki 1
wiedzi.

odrecznika historii.
London 1965 (cyt.
ka2, op. cit)

wanych jest nie-
bez wiekszego

i — W. Okon: Za-
mowana, Warszawa
b rolnicze, skrypt,
rany jezyka angiel-
gh decisions (1971).
kstdw programowa-
przedmiotéw szkol-
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wania do nauki na-

e Pitagorasa, wpro-
gla ostrego, rdwna-

pole grawitacyjne;

Pie

I. Poratka Anglikdw spowoduje, i wycofajg Eig onl =z wojny
Przeciwko Franc)i 1 przestang wspieraé aliantow finansowo, co
moze doprowadzié do upadku przymierza czterech wrogich Napo-

W przvgotowaniu
leonowi moearstw, s

matvki polskiei.

¢) z chemii — weglowodory; d) z biologii — prace i prawa
Mendla; e) z geografii — Ziemia jako planeta, .
g3 m.in. programowane podreczniki gra-



Nauczanie programowane = przewidywanie sciezki poznawczej
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j namkal

Jest rok 1815. W dniu 1 marca Napoleon Bonaparte, niedawno
obalony cesarz Francji, powré6cit do kraju z wyspy Elba, dokad
byl zestany. Francuzi nie byli zadowoleni z rzaddéw przywrodconej
do wladzy po upadku Napoleona dynastii Burbonéw (Ludwik XVIII)
i armia ponownie opowiedziala sie za cesarzem.

Jednak Wielka Brytania, Prusy, Austria i Rosja nie chcialy do-
puScié do restauracji cesarstwa we Francji. Kazde z tych mo-
carstw postanowilo rzuci¢ do walki z Napoleonem poteing armie,
przy czym atak na Francje mial byé prowadzony wsplélnymi si-
lami.

Armia brytyjsko-holenderska, ktora dowodzil Wellington, liczyla

ajdowala sie w Bruk-
ndy do Charleroi (zo-
skrzydiem wolsk Bli-
ony Francuzdw. Gdy-
i» gdzie powinien spo-

przejd: do ramki T}
ales, czytaj ramke &)
ki x armig Blichera?

tkanie wojsk austriae-

zekroczyd Ren | pod-
neje Wiemiee. W te]
Ainglikom § Prusakom
nejl rzaddw Ludwlka

zil. WrHé do ramki 1
wiedzi.

(o] Ramka 3

1:, Sadzisz, Zze Napoleon powinien czekaé w kraju na wojska inter-
Frl wencyjne i prowadzi¢é wojne obronng.

Nie mégt tak zrobié, gdyz woédwcezas musialby walezyé z cztere-

m¢ ma poteznymi armiami réwnoczeSnie, co z goéry przesgdzalo o wy-

niku tej walki. A przeciez Francuzi spodziewali sie nowych zwy-

ciestw swojego cesarza, ciggle pamietajac o jego niedawnych

g triumfach wojskowych. W tych okolicznoSciach nalezalo podjgé in-

, ng decyzjg.
Wréé do ramki 1, wyhierz inna odpowiedz.

Pie

C} £ chemil — WREIOWOAdory; df = DI0IOEIl — PrEtt 1 prawd

Przeciwko Franr:_.1 1 prmer.t.nnq wqpiernr aliuﬂtu:lw ilrnn'im’.n :.:|:|
moze doprowadzié do upadku przymierza czterech wrogich Napo-

W przygotowaniu
leonowi moearstw, PIZyEe

matvki polskiei.

Mendla; e) z geografii — Ziemia jako planeta,
g3 m.in. programowane podreczniki gra-




Programmable learning:
Watterloo battle

We are in May 1915

Napoleon just came from exile in Elba and, with
his citizens, who disliked new French
government, gather a huge (160 k) army

But England, Prussia, Austria and Russia did not
want to wait

They gathered 110, 117, 210 and 150k armies,
respectively

Being Napoleon what would you do?



Interactive excercises In Internet

hg Wydzial Fir X | astronomic X | WP A portable X : G Quantum X | @ Inflationar X | EI}E Connectic. X : CI Kociot gaz. X | i VALVOLA X @ MovingBe X +

3ot <« C A Niezabezpieczona | physicstasks.eu/1987/moving-boat
M i H Mechani Ti d 5 Electricity and
echanics anics hermodynamics i
‘About Moving Boat

Go Task number: 1987
‘Show task &

A boat sails on a river against its current from point A to point B and back to point

‘c::;-cie = _ E i : . i g : v s
ot 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

rg ®

the time the boat takes to sail from point A to point B and back and the time it
* Kinematics of mass point : ;

would take the boat to cover the same distance on a still lake.
B Meaotion Given by a Motion Graph |

B Motion Given by a Motion Graph Il =
; ‘ Given values ‘

Mozi T

B Motion Given by a Motion Graph Il
L4 ‘ Hint 1: Velocity of the boat sailing from A to B ‘

BA Jift

Medi B Annie's Ride (
" Passing of a train | (L1 ‘ Hint 2: Velocity of the boat sailing from B to A ‘
B Passing of a train |l
= Moving Boat . 5 .
m  Rescus Plang ‘ Hint 3: Time ratio ‘

Ml © Whpisz tu wyszukiwane stowa [ & ) e @ ] ~ B E D) 7 26,{:?;2?!20 =

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



Interactive excercises In Internet

Bg Wydziat Fir X |

astronomic X ' WP A portable X . G Quantum X | @ Inflationa

3 Int &« Cc A Niezabezpieczona | physicstasks.eu/1987/moving-boa

x| E.;:g Connectio. X | CI Kociol ga

X | ) VAVOLA X @ MovingBe X

Mechan Bl

About

Go

Show task

Go

Tasks

* KinematgEt
" Motio

= Motio
Mozi

= Motio

Mozi
A lift

Medi Annie

Passin

B Med
Passinju

Movi
Rescuyd

Ml O Wpiszt

B% Wydziat Fir X | astronomi: X 1o Aportable X | G

<« C A Niezabezpieczona | physicstasks.eu/1987/

Quantum X | D Inflationar X | E@ Connectio: X

moving-boat

€] Kocict ga

x | i VAVOLA X @ MovingE

" Motion Given by a Motion Graph Il

Given values

B Motion Given by a Motion Graph 11

A lift

Annie's Ride
Passing of a train |
Passing of a train Il
Moving Boat
Rescue Plane

Rolling of a Ball

Basketball player

A garden hose

Water streaming out of the tank

v =4 km-h?

= 1.6 km:+h

i
t

velocity of the boat in relation to

water

velocity of the current

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

time it takes the boat to cover the
same distance on a still lake

A Cannon Firing Down a Hill

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

Cottage Dwellers

The voyage of a raft
Mouse and Cat

Sliding of a line segment |
An ant on a rod

f o EAY i Ld i
A ladybug crawling on a rotatin

cylinder (L4 current? Is it smaller or greater than when the boat sails on still water? How big is

Movement of a Particle |
Movement of a Particle 1l
Motion of a drop

Bullet in Vacuum

]

£ Wpisz tu wyszukiwane stowa

this velocity?

What is the velocity of the boat in relation to the shore when it sails against the

the difference? How long will it take the boat to cover the distance from A to B with

Draw a free body diagram for sailing against the current and mark both velocities into
it.

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

K% Wydziat F
3_Int (_ c

X | astronom

A Niezabezpieczona

X | 0P Aportab

physicstasks.eu/198

® | G Quantum

X | @ Inflationa

oving-boa

x| Eg Connectio. X |

CI Kociotgazr X |

i vavoLs x

B Wydziat Fir X | astronomi X | WP Aportable X | G Quantum X D Inflationar X | @ Connectio: X | CI Kociotgar X | ‘ VALVOLA X
3_Int —_— . B . _ S— L
Me 6 A MNiszsharniarzan nhvsiretacke o /1987 'movina-hnat
5% Whydziat Fir X | astronomi X | WP Aportable X | G Quantum X @ Inflationar, X | B Connectic X | C’ Kocictgaz X | ‘ VALVOLA X
3.Int &« C A Niezabezp physicstasks.eu/ moving-boa
Abo'- " bliding ot a line segment | . p = F 5
o b to cover the distance from A to B with this velocity?
= An ant on a rod G
Go u ug crawling on a rotating - %
Sho : Solution of Hint 1
i c
= Movement of a Particle | Fiod ( e iy
Go [ ] " ent of a Partide || tg. 1 [against he CUrrent/:
u L]
N
L L] > —
n Go ] F Gl Y !
. ¢ B » !
] [ I
L] | !
L " Novement of re of mass of a : 5 :
n mass point sy - L. A
[ ] . L bal ,a\ B
* Dynamics of mass point (2
- » * Momentum, work, energy and power
]
Mozi . - fes ot Fipicioady Let us assume the distance AB is equal to s km.
[ ] n o nics 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
L n Search
Medi . il oz n=v—r.
" B
s Il the boat 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 Medi . 4 »
L= — =
N m v—T
]
H O | Hint 2: Velocity of the boat sailing from B to A
o
L ©
Hint 3: Time ratio X
. @ p . 2 06:51
Hl O Wpisz tu wyszukiwane stowa mE @ @ § 9 ~ B om ) %0200

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



Interactive excercises In Internet

B’ Wydziat Fir X | astronomic X | 1P Aportable X | G Quantum X | @ Inflationar X | B Connectio X | CI Kociclgaz X | .H VALVOLA X @ Moving B

3_Int (_ ~ i s - S -~ e - -
&’. Wydziat Fir X astronomic X | P Aportable X | G Quantum X | @ Inflationar X E-E Connectic: X | CI Kocictgazr X i VALVOLA X @ MovingBr X
3_Int
Bu. Wydzial Fir X astronomi X | WP Aportable X | G Quantum X D Inflationar X | E-_-g Connectio: X | CI Kociot gar X | .H VALVOLA X% @ Moving !
3_Int
&’. Wydziat Fir X astronomic X | P Aportable X | G Quantum X | @ Inflationar X B Connectio X | CI Kociotgaz X i VALVOLA X
Al 3_Int P — . _ B ———
& C A Niezabezpieczona | physicstasks.eu/1987/moving-boat
Go 4
S | Hint 2: Velocity of the boat sailing from B to A ‘
Go
| 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
Ge both times, can be casily determined.
. 2 E
Solution of Hint 3
On a still lake, the boat sailing with velocity v would cover the distance 2AB in time ¢
5 2
i = L e ey
Mozi v v v
Mozi ) .
We determine the ratio t/t':
Mozi Iy 5
2__p2 p
Medi S R T
Medi t 2 v? — 72 i
v Mozi o 1 7
Meds Numerically:
2
Medi| i s 4 i 16 =1.10
b 42 _1.62 1344 7
ol B
| Overall solution
-
Let us assume the distance AB is equal to s km. -
£ Wpisz tu wyszukiwane stowa M E & &> B A 33 im0 e
P YyEzL - & « ®» 9 Y : 26.10.2020

http://ph DLOUUONO.UU/ 1 VUI 111V VDN U
Z. Koupilowa, H. Mandlikova, K. Rochowicz, G. Karwasz, Zbirka zadan z fizyki, UMK, 2014



Forms of lessons/lectures

transmission lesson
repetition lesson
checking lesson.
problem lesson*
practical lesson **
exposition lesson

method of projects
self-teaching (=learning)

e - lecture
e — consultations
web — surfing

“ John Deway

Act of thinking:

1) sense of difficulty

2) making D explicit

3) possible solutions

4) deducing (reasoning) on
expecting results from the
chosen solution

5) Further experimental
observations to check the
expectations

GK i F. Bereznicki, Dydaktyka ksztatcenia ogolnego

** F. Taylor cycle of work:
Defining aim and plan
Preparation of tools
Preparation of materials
Performing work

Tide-up the workshop

S W D =

Thank you!




New methods In didactics

2. What didactics is?

Part Ill ,Classical” didactical
means (subsidiary, auxiliary tools)

Grzegorz Karwasz
Didactics of Physics Division UMK, Torun, Head

ala 2020/2021



Didactical measures (means,
subsidies) are, for example

Textbook

Script

Collection of solved problems
Didactical posters
Measurement equipment
Computer

Herbarium

Compass

Multimedia (files, collections, didactical paths,
encyclopedia, multimedia textbooks, video lessons etc.



Traditional didactical subsidiaries

* textbook

* notes

* script

« thematic dictionary
» encyclopedia
« compendium
* novels

* synthetic
 anthology

* collection

of fragments

- efc.

* microscope samples
 herbarium

e aquarium

e terrarium

* illustrative poster

« stuffed animals

* models

« anatomic objects

- efc.

» collection of problems
e lab instructions

* set of experiments
* exhibit

* lab setup

* physical models

* simple objects

» experiment ad hoc
* printed schemes
 thematic posters

- efc.

- natural (minerals, leaves)
- technical
- symbolic




Traditional didactical subsidiaries

mini, table-top, giant
(subject: resonant frequency)



Traditional didactical subsidiaries

school, professional, self-made
(Subject: Electromagnetic induction)



Traditional didactical subsidiaries

school, professional, self-made
(Subject: Electromagnetic induction)



Traditional didactical subsidiaries

school, professional, self-made
(Subject: Electromagnetic induction)



Traditional subsidiaries: ,sets”

MOSEM Low-Tech kit educational path
Minds-on 40 simple experiments

1. Magnets and magnetic materials

1.1. Magnetic beetles

1.2. Magnetic dog

1.3. Magnetic materials [SC2 guide page 56]
1.4. Magnets floating on the water

2. Magnetic fields

2.1. Study of magnetic field with filings [SC2 guide page 54]

2.2. Set of toy magnets + fluxdetector

2.3. Magnetic sticks and balls (Geomag) + magnetic micro-fillings table
corium . s 2 L - :

LaﬁEFH AN 95 L A 2.4, Series of compasses hanging above a magnet

3. Magnetic interactions

3.1. Magnetic sticks and dipole magnets — attraction and repulsion
3.2. Tile of 5 magnetic rings around a stick

3.3. Tile of many magnetic rings in a tube

3.4. Attracting force: measurement with springs

3.5. Repelling force: measurement based on gravity

3.6. *Ski jumping” in a magnetic field

model to be mounted, set of elements (,lego”), didactical set



Traditional tools: printed matter

Dzialame elektrown

1 jadrowe)

Solaris

Soliton
Scheme, illustrated table,

didactical (narrative) poster

GK, On the track of Modern Physics



Traditional tools: printed matter

NAJBARDZIES KOLOROWE POLSKIE PTAKI

Soliton
Scheme, illustrated table,

didactical (narrative) poster
GK, On the track of Modern Physics



Traditional tools: printed matter

NAJBARDZIES KOLOROWE POLSKIE PTAKI

On the Track af Modern Physjies

Spectroscopy \ﬂ or ghost science

abiitlows
bl

praty
kadmoes

Al dificul words eame am Gresh. Al b
" wpectnam Firel uesd oy Cosrmna . in Ralan
- TroeEnd: Soates Ceghosl], Srwlain = ligue
ol sulghas
permasapy Gl TR magaT 3 coinumi
| | reiniow & surse o pst e ceady sty

N ol words. SpeciLet B 8 ghoar amd
eI - A RIS N glarEls

Spectaam j3.an Frage. maimething Eruced by
1h obyect. B thia el e or smilted gt

Then Yop meed an aralse, b show singe
=HTpEREmE Thiz cat be 8 pram, @ difracicn
wele bad alsn o seow Cryals! or @ CO-cower

i
1 k- B, separaling lesbunes of &= pipes ' lo
SOuUT: N ki 18 o 1 . [k* make 8 geacium The conbe the maes |« i
o PSR- v e “r e —— _I“I" Pl | H TR R —— e |
44 c ] | ] I anaigy of phobis Mo Gl aEnPulElng -1 o b il
T Y] Ay artimstier fam Ants m fhe sreegy Lttt :
. - - AL s B Jepenlence fy muoh Eoducdon i A
Soliton s i 3
= 1 — . =
. g i I £l == | e we cal psena i my, =
Scheme, illustrated table : R e ] N
L) AE T 1 s i paiple mSTNG 3Np. Hopig, alss o '} "
) I = # i) s My . o 1) |
2| h | . fom =4
— e e = Il 3 1

didactical (narrative) poster
GK, On the track of Modern Physics



Multimedia in didactics

Rys 1. Przylklady zbiordw mpllimeduinyeh. la - lewitron,

1b - balansujgcy ptak, e - schemat ° phOtOS

_— ™ * drawings

| 2 * schemes

“—, * animation

 simulations
Zrodlo: (3. Karwasz, A. Okeniewska, Fizyka @ zabawhi, PAFP, S{upsk 2006,

 analogies
* narration
* registration

Multimedia files * sounds
. . < °
Rys. 6. Encyklopedia Tysiqelecia jest przykladem tematyecznej sciezki historycznej Stequence
* elC.

& Dagli :I![.r':;l\-l.i :?:! .\I’m“:m-.._ '
8 ;--;‘ﬁ.tg!m Rty . B | ) 2
Zrédlo: Enciclopedia del Millennio Arnaldo Mondador: Editore 1999. GK, W kierunku pOWSZGChnOS'Ci

dydaktycznej multimediow, 2011
Thematic pathways



Multimedia in didactics

Fowewt

Arle sacra

LA GRANDE PITTURA ITALIANA

Aceadi U Usnao, R Caoraan, A Povize

mf‘o ‘INI ?ﬁ{;‘;'

Thematic
encyclopedia

Marvar Vorgine 24

Multimedia

Concetti di base

g ! moto uniforme

Il mato rettilines

I moto unifor
|| 1vettori
| | moti nel piano @ nello spazio

=iy § " . I 140
| Lo forze e Nequilibrio Il grafice 4 che nan passa par I origine dom  7sm thom 12sm |
| prineipi della dinamica posizione 3. ) 128
Le forze ¢ il movimento 108
indice 3 fistarde | pasizione i
La conservazione dell'energia ] im} § o
indigtro LLa quantita di moto o ! i 0 .
esci La gravitazione 3 i a0
Gas e liquidi in equilibrio - i 20
Gas e liquidi in movimento n‘f 2 3 4 5
istante f3)

it i P
La velocith nel moto rettilineo uniforme
La legge del moto uniforme

La pandenza del grafico spaziotempo

-

textbooks

Zrodlo: Amaldi U, , Fisica Interattiva. Meccanica™ Zanichelli Editore SpA,

Bologna 1997.



Multimedia in didactics

Multimedia files

movies simulations

GK, Physics is Fun, S&S EU, 2004
http://dydaktyka.fizyka.umk.pl/Physics is fun/html/index-en.html




~Physic around us”

,Spectroscopy, or ghost science”

‘ ;

Foto GK Shop window in Berlin

The whole world is around us, it is enough to watch
(& think) [GK]

Cadine (Trento)



New methods In didactics

2. What didactics is?

Part IV Goals of the education
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But both the principles, methods and
means are subjected to the goal

that is to give the young people the eduction (i.e. the
knowledge plus formation)

This, obviously, is a noble goal, so very general i.e.
enigmatic

(In Polish one says that with good intents the hell is
paved)

In the real life, different goals are defined in different
realities.



and so these real, instant goals may be
very different

« that as many as possible pupils pass the entrance exam
to the university (= high level, to everybody)

 that school ,produced” as many as possible laureates
from Olympian games

 that school achieves 100% rate of maturity exam

 that the school is well classified in rankings [who
organizes these rankings and what kind of qualification
he/she represents in pedagogy, didactics, science?]

 that the teacher gets job for the next year what is not the
best from the point of view of the pupil/ parent/ society”



A much better goal would be:

« assure the student, in his/her adult life, a civilisation
success, where by ,civilisation” we understand both:

- economic one (i..e. the possibility of welfare for her/him
and their family), and

- cultural one, i.e. ability to participate, support, and
possibly create cultural goods: artifacts — arts, music,
literature etc.

In other words, the individual, particular goal of the pupil
and his/her parents, coincides with the broader, global
and social goal.

Never in the education the goal can be: ,we want more
students to enter Physics Faculty (see Weber's law of
sociology)” or ,we want more scientists”.



And didactics of physics has smth in
common with all these principles?

Quite a lot! The aim is not to teach Newton’s laws themselves, but practical
ability to ,use” them in practical life: like it is done by an infant as soon
as he/she starts to understand the law of gravity, of the center of mass,
of the point of support, of the dynamic and static friction — i.e. as soon
as he starts practicing a bi-pedal, vertical locomotion position.

In a way, that he/she understands that on the curve the the centrifugal
force rises as the square of the velocity F=mv?/r

that the coefficient of friction is less than 1, so the breaking path is linger

that frozen, winter air is dry, so it is worth opening the window in winter not
in summer; but for a short time only, to exchange the air, and in this
way to pump-out water vapour, but open for a short time, not to make
the walls cold, what would bring an opposite effect.

that a microwave oven does not worm-up dry food, so it can be even
damaged, if there is not enough (liquid) water inside

that the traces on the sky behind the airplanes do forecast the change of
the weather (in upper atmosphere wet air is arriving)

that in sauna one can die suffocated as the total pressure, according to
Dalton’s law) is the sum of partial pressures, etc.



Didactics of physics, both for triggering the
research interest and for knowledge

transmission and for opening minds may,

use all different achievements of the ,professional” physics, like the
scientific research in subject of washing clothes (in cold water)

%) | soft matter and liquids

]
L 4
G+
=]

SOFT MATTER AND LIQUIDS | RESEARCH UPDA

TE
Clothes washing mystery solved by physicists

03 Apr 2018

- w7
A k21N
»

. g - . | .

https://physicsworld.com/a/clothes-washing-mystery-solved-by-physicists



S0, didactix of physics should also
assure three kinds of competences:

 knowledge: the friction depends on the on the coefficient f and the
force of the pressure; in other words, for the truck and for the
automobile the path of breaking is exactly the same; and as the
coefficient of the friction is smaller than 1, the path of breaking can
not be smallerthan _

« abilities: find the force components on the ropes and supports of a
bridge; finding the systems of breaking that taking into account that
the coefficient of the static friction is higher than the coefficient of the
dinamic friction (i.e. an ABS system)

« social competences: nothings will save us from ,falling out” from
the curve, if we do not reduce the velocity down to the value
indicated on the road sign (especially with the rain) and not obeying
it we risk not only own life but also of the passengers.

https://www.youtube.com/watch?v=j-zczJXSxnw
https://www.youtube.com/watch?v=gPNxMGu9XI|
https://www.youtube.com/watch?v=25Lt6ulrdtqg




The fundamental requirement of effective
didaxis, I.e. practical teaching based on a
reasonable didactics is teaching:

* such subjects and questions

* with such methods

e and with using such measures (means),
— that will allow

- formation in the student’s mind the knowledge which is
durable, useful and linked to positive emotions during the
process of learning.

At the same time, no subject may gain sucha place in
(always limited) curriculum of the students that no place
IS left for other subjects and/or the emotional/ intelectual/
physical harmony in his/her development is
compomised. This requirement is a part of so-called
Pedagogical Contents Knowledge (Shulman, 1987).



Resuming, didactics is not an enigmatic
science on teaching
(in Polish: ,nauka o nauczaniu®)

« about some general and everywhere applicable
methods, as these are well defined already from times of
Comenius (it is worth consulting him)

 but practical, concrete, current and local capacity of
diagnosis of educational difficulties (of the pupil, student,
teacher, and the whole national system).

« However, diagnosis in itself is completely useless, and
even irritating: a recipe (i.e. a medicine) must be given,
I.e. concrete measures (methods, means, hierarchy of
principles) to solve these local and current problems.

Thank you for your attention



