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Motivation

 Hardly, (young) people can survive a day without a cell-
phone

 Internet, for the first time in human history made the 
information pan-available

 But human perception is not only visual and/or intellectual

 It is also manipulative: combining seeing, thinking and 
manoeuvring

 Try to give a simple ball to a child that plays only with cell-
phone: he/ she will get simply crazy of happiness

 This is the idea behind the neo-realism

 In times of the virtual reality – bring real, touchable objects



Plan: four simple impementations

 Physics and Toys: small is great! (Słupsk, Warsaw,
1998)

 Teaching with no space: „Going downhill” - a 
didactical tunnel UMK 2007

 Itinerating exhibition „Fiat Lux! – playing with light 
(2008-2012) 20 issues

 Interactive lectures for children/ students/ PhDs



A. Niewińska: Polska sieć groźna dla dzieci. 
„Rzeczpospolita” 8.02.2010

A. Niewińska: Polska sieć groźna dla dzieci. 
„Rzeczpospolita” 8.02.2010

J. Morbitzer, Edukacja – Kultura – Media, WNP UMK 2011

Children in age 6-17 using internet (2009) 



Hyper-inflation of information



Virtual worlds ↔ real worlds
(Rosmini Liceum from Trento in Toruń)



Virtual worlds ↔ real worlds
(Rosmini Liceum from Trento in Toruń)



Virtual worlds ↔ real worlds
(Rosmini Liceum from Trento in Toruń)

Looking onto stars during „full” day, Piwnice



Physics and Toys: small is beautiful

 Vittorio Zanetti (Trento University, Italy, 1992)

 GK (and co-workers) Pomeranian Academy, Słupsk 1998

14,000 visitors

in two weeks

44 „portable” objects in physics, astronomy, chemistry

dydaktyka.fizyka.umk.pl/zabawki/files/archiv/Bialystok/karwasz.html



14,000 visitors: this was expected (by 
the society)



1999: invitation to Polish Society Congress

A new target group: scientists

Diffusion by involvement of local secondary schools



Collection of ‘every-day’ objects



1.1. Sense of equilibrium



Only real objects: 
no picture taken from internet

Own construction from 2 forks

Additional object

with the same idea



One, long description



, also with mathematical details

E=const, p=const

How one can solve it?



Three functions of the lesson/ object/ message



Who wants, can look at the exact solution

or V1=v1 (no collision at all)



„Gravitational” funnel: orbits

One can show circular. elliptic, hyperbolic orbits. 

Fun



„Gravitational” funnel: III Kepler law

Listening the ball falling into center illustrates III law 

Didactics



„Gravitational” funnel: II Kepler law

Ellipse equation in polar coordinates

University didactics



Research function: 
non-gravitational funnels

Ability to observe and capture objects that can trigger didactical
interest.

Why orbits are open? Because only for 1/r and r2 potentials 

the Hamiltonian commutates with the angular momentum operator.



Physics in funnels



Physics in funnels

From a simple, funny object –

to general relativity and quark’s confinements



Physics and Toys – in virtual space
Great success thanks to „open source”

About 250,000 hits every year



2,5 mln hits from 2009: 
„zabawki”, „doświadczenia” = 30%



Gdańsk (2003): towards diversity



Strategies for Cognitive Didactics

Neo-realism

GK ↔ Einstein: 
Everything that can be shown should be shown, 
and even more.



Didactical tunnel: Going donwhill

 Dlaczego ciała spadają? Bo działa na nie grawitacja? 
 A dlaczego podskakują, zsuwają się, staczają? 
 Też grawitacja? To chyba jest nieco bardziej skomplikowane. 
 Jak odróżnić ruch jednostajny od przyspieszonego? 
 A jak ciała przyspieszają? A kiedy jest tarcie to też

przyspieszają?
 Na te wszystkie pytania – szkolne i domowe – odpowiada 

wystawa „Z górki na pazurki”



Didactical tunnel: Going donwhill

 Why do objects fall? Because of gravitation (=heaviness)? 

 And why do they jump, slide down, roll-down? 

 Also gravitation? Maybe it is more complicated. 

 How can we distinguish a uniform motions from uniformly
accelerated? 

 And how do objects accelerate? And with friction – do they also 
accelerate?

 Answers to all these questions – from school and home – gives
the exhibition „Going downhill”



8. Pedagogical „by-products”

Individual decision - making

Individual responsability

Individual visibility

In-dividual personality



Individual roles

Self-division of tasks

Group collaboration

Solidarity of the class

8. Social „by-products”



Learning is joyful (emotional)



Free inquiring, 
autonomous answering

Division of tasks (thanks to well defined scenarios)



Free inquiring, 
autonomous answering

Again: self-explaining objects induces correct experiments



Hyper-constructivism & Neo-realism

 These two main strategies:

1) constructing the knowledge by pupils, but under 
a strict and wise control of the 

2) using all available (i.e. really existing) resources 
– objects, experiments, books, internet

we define as:

 hyper-constructivism (i.e. going beyond the 
social constructivism, in which the knowledge is 
merely discussed and socially accepted)

 neo-realism – all that what can be shown should 
be shown (illustrated, tought), must be shown, 
and even more (GK↔A. Einstein)



Hyper-constructivism: principles

 Information is pan-available

 Teaching is interactive

 Sum of individual knowledges is the starting resource

 First, that is teacher who defines implicitly the arrival goal 
(i.e. a law, a principle, a phenomenon). 

 The heurestic goal corresponds to ontological category (Kant)

 Teacher has to induce this category in the mind of student

 The arrival path is defined (case-by-case) acccording to the
knowledge of audience

 In constructing the arrival path
the teacher uses the knowledge
available in the target group
and (physics) on ad-hoc
experiments (or texts, in languages)

 Learning becomes an active
(and involving) discovery


