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Proporzioni
 

equilibrate
 

tra
 

diverse
 

materie
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Mancanza
 

d’insegnanti
 

qualificati
 

(52%), di tecnici
 

(54%), 
mancanza

 
di personale

 
di sostegno

 
professionale

 
(57%). 



Polska dokonała znacznego postępu w wynikach PISA. W czytaniu Polska 
jest na 9-tym miejscu na świecie (508 pkt). Wynik w naukach 
przyrodniczych wrósł

 
z 483 pkt. w 2000 r. do 498 w 2003 r. i 498 w 2006 r. 

Improvements in student performance in Poland, measured by PISA, have been impressive. In math, Poland improved its 
score from 470 points in 2000, to 490 in 2003, and to 495 in 2006 (see Table 1). Reading scores have steadily improved 
over time, from 479, to 497, to 508 in the latest round. In fact, in the first assessment, Poland ranked below the OECD 
country average in reading. In 2003, Poland reached the OECD average; and by 2006, Poland scored above average, 
ranking 9th among all countries in the world. In science, the scores are 483, 498 and 498.

PISA-45721631.doc



Polonia: un
 

trucco
 

contabile?  

60. There is thus no doubt that students who were in vocational tracks in 2000 would have scored much lower without the reform. The 
results show that the reform improved the overall mean performance of 15-year-olds in Poland, mainly by boosting the performance of 
students in former vocational and mixed general-vocational tracks. Two questions remain for policy makers: will the positive impact of 
the reform last, that is, will 15-year-old students in lower secondary schools still have higher achievement one or two years later, after 
they were again separated into tracks at the upper secondary school level? And what particular changes in curriculum or in the structure 
of the school system boosted student scores? These two issues are investigated below by using data from the PISA 2006 national option 
in Poland, which provides performance scores for 16 and 17-year-olds, and by employing decomposition analysis.

Figure 6: PISA scores compared over 
time and with 16 and 17-year-olds
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64. Table 7 gives estimates of the relative difference between  
achievement of students in vocational and other tracks in 2000 and in 
2006, separately for the tenth and eleventh grades. The results are 
striking. While the overall mean performance of Polish students 
improved significantly, the difference between students in vocational 
and other tracks remained almost the same, and even increased for 17- 
year-olds.
Thus, the stratification of Polish students in the old secondary 
school system remains under the new name of upper secondary 
schools.
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Pan-informazione  ?



Internet come  insegnante?



„momento  angolare”



pan-matematics?



Short review of Polish textbook for physics in upper 
secondary school

•
 

Typical
 

Polish textbook for 
Physics,which

 
is very often

 use in upper secondary school.

•
 

The subject of the lesson is 
macroscopic electromagnetic 
interactions.

•
 

At the beginning the theoretical 
repetition from gymnasium is 
presented and the short 
description

 
of Oersted’s

 experiment with the explanation.



•
 

Description
 

of the
 

shape of 
magnetic field lines inside and 
outside the coil. 

•
 

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.



• Another example is even worse: the magnetism is reduced to the Einstein’s 
reactivity idea. 

• This is scientifically correct, but little appealing to the practical experience 
of pupils. 

The scheme on magnetism (Einstein’s interpretation) from another Polish 
textbook.



• The review of Belgium school book



• The review 
of German 
school book



• The review 
of German 
school book



EU reports







Thinking-oriented  teaching

•
 

For most of this
 

century, our
 

educational
 system served

 
only

 
the

 
elite

 
in

 
thinking-

 centered
 

classrooms. The
 

majority
 

of 
students

 
received

 
an education

 
aimed

 
at

 the
 

acquisition
 

of basic
 

skills
 

and routine
 knowledge. 

S. Goldman, Researching the Thinking-Centered 
Classroom, w: Thinking practices in mathematics 
and science learning, Ed. J. G. Greeno, S. V. 
Goldman, Lawrcence Erlbaum Associates, New 
Jersey, 1998



„Didattica  cognitiva”



Science for XXI Century



Science for XXI Century



Costruttivismo

http://www.oecd.org/document/0/0,3746,en_2649_39263238_38052160_1_1_1_1,00.html

TALIS Report 2010

Constructing
 

knowledge
 

on the
 

basis
 

of: 
-

 
interactive

 
reasoning

-
 

taking
 

into
 

account
 

existing
 

pre-knowledge

http://www.oecd.org/document/0/0,3746,en_2649_39263238_38052160_1_1_1_1,00.html


OECD: „AHELO”

Testing

 

student and university

 

performance globally: OECD’s

 

AHELO, OECD 2010
http://www.oecd.org/document/22/0,3746,en_2649_35961291_40624662_1_1_1_1,00.html 



Descartes: Analytical  reasoning
Pierwszem jest  aby nie przyjmować

 

nigdy żadnej 
rzeczy za prawdziwą, dopóki nie poznamy jej 
oczywiście  jako takiej: to znaczy, aby unikać

 
starannie pośpiechu i uprzedzenia i nie pomieszać

 
w swoim sądzie  nic, tylko, co się

 

przedstawiło 
memu umysłu tak jasno: wyraźnie, iż

 

nie będzie 
miał żadnej możliwości poddania tego w 
wątpliwość.

Drugiem, aby każdą

 

z rozpatrywanych trudności 
podzielić

 

na tyle cząstek, na ile się

 

da i ile będzie 
potrzeba dla lepszego jej rozwiązań.

Trzecie, aby prowadzić

 

myśli po porządku, 
zaczynając od początku najprostszych i 
najłatwiejszych do poznania, i pomału, jak gdyby po 
stopniach, wstępować

 

aż

 

do poznania bardziej 
złożonych i przyczem

 

należy przypuszczać

 
porządek nawet między temi, które nie tworzą

 
naturalnego szeregu.

Ostatnie, aby wszędzie czynić

 

wyszczególnienia tak 
dokładnie i przeglądy tak powszechne, aby był

 
pewny iż

 

nic nie opuściłem.



(a) Zasada hyper-konstruktywizmu
 

przypomina dojście do chaty przez pomost 
zbudowany na palach. (b)

 
W neolicie wbijanie pali w dno jeziora i konstruowanie na 

niej chat było sposobem na zapewnienie osadzie bezpieczeństwa (Lago di Ledro, 
Trentino, foto MK). 

Hyper-konstruktywizm



Hyper - constructivism
•

 
Educational books     }

•
 

Educational TV          }  peggioramento
 

di risultati
 

tra
 

1995-2008 !
•

 
Internet                       }

→ children know (almost) everything, i.e. in a 20-pupils group 
there is almost certain to get a good

 
answer

Hyper-constructivism: 
-

 
construct the knowledge exclusively

 
on notions gathered 

from pupils 
-

 
and falsify it, if needed, by interactive (real or

 
virtual) 

experiments
-

 
to teach them:


 

reasoning, 


 
constructing mental categories, 


 

using fantasy


 
and predicting



Iper-construttivismo
•

 
Nozioni

 
sono pan-accessibili

•
 

I dati
 

di partenza
 

sono la somma
 

delle
 

nozioni
 individuali

 
d’allunni

•
 

E’
 

l’insegnante
 

a definire
 

(in modo nascosto) la meta 
cognitiva

 
del percorso, secondo la tipologia

 
di scuola

•
 

La meta educativa
 

e’
 

costituita
 

da una
 

categoria
 cognitiva

 
(Kant) 

•
 

La categoria
 

cognitiva
 

viene
 

indotta
 

dall’insegnante
•

 
Secondo ogni situazione

 
individuale, l’insegnante

 costruisce
 

„la pista
 

d’arrivo"
•

 
Nella

 
costruzione

 
della

 
pista

 
d’arrivo

 
l’insegnante

 utilizza
 

le
 

nozioni
 

conosciute
 

dal gruppo
 

e gli
 esperimenti

 
preparati

 
e/o ad hoc

 
(=neo-realismo)



Inquiry-based  senza  limiti  d’eta’



Tre
 

funzioni
 

(psicologiche) di 
transmissione

 
delle

 
nozioni

 (knowledge)



Case
 

study:
 Perche’

 
oggetti

 
cadono?

1)
 

because
 

they
 

are
 

attracted
 

by gravity
 

[80% at
 

age
 

11-12]

1a) What
 

gravity
 

is?

1b) It
 

is
 

attracting
 

of objects
 

by Earth.

1c) Why
 

does
 

Earth
 

attract
 

objects?

1d) Because
 

the
 

gravity
 

acts
 

→ go to 1a

Mathematics/ Logics: „only
 

tautologies
 

are
 

for sure
 

true”

Experimental
 

Physics: „but they
 

bring
 

little new knowledge”
 

!



Teaching
 

by experiments:
 

Why
 

do objects
 

fall?
1)because

 
they

 
are

 
attracted

 
by gravity

2) because
 

they
 

are
 

„heavy”
 

[<9 yrs
 

old]

2a) The
 

ping-pong ball
 

is
 

ligth. Does
 

it
 

fall, or
 

fly?

2b) It
 

falls, but slower.

2c) Check it!

Hyper-constructivism:



Implementation: UniKids

50 cities, ∑
 

20k students
100-300 students at once, 6-12 age old, inhomogenous
volunteers, on free time (Saturdays), paying
→ must be interesting, simple, appealing



Interactive  lesson  scenario:

1.
 

Why
 

do objects
 

fall?
2.

 
Can

 
they

 
rise

 
by themselves?

3.
 

What
 

should
 

we do to make them
 

rise?
4.

 
Is

 
there

 
any

 
other

 
way?

5.
 

How
 

can
 

we call
 

this
 

property?
6.

 
Check

 
your

 
breakfast



1. Spadek
2. Podskok
3. Szyna
4. Szyna
5. Piłka
5. Dwie piłki
6. Jedna piłka
7. Dropper-

 
popper

8. Ptaszki 



How
 

can
 

we make objects
 

move
 

up?

telekinesis



Why  do objects  fall  down?



Can  objects  move  upwards?



What
 

kind
 

of movement
 

do they
 perform?



Which  car is  quicker?



What  do we measure?



Learning is joyful  (emotional)



Fully  interactive  theatre



Free
 

inquiring, 
autonomous

 
answering



Interactive
 

performance, 
group competition



Post-lesson  interest



Students’  reactions



What
 

do you
 

remember
 

from
 

the
 lesson

 
6 months

 
ago? 



What
 

do you
 

remember
 

from
 

the
 lesson

 
6 months

 
ago? 



Not only
 

phenomenology
 but also

 
mechanisms



The
 

crucial
 

points
 

well
 

remembered



The
 

simplest
 

is
 

the
 

most appealing? 



Energy, the  final  definition

Energy is
 

needed
for the

 
movement

 
of all

objects
 

and persons.
Without

 
energy nothing

would
 

move.  



Laboratori
 

interrativi
 

computerizzati



Dalla
 

misura
 

alle
 

rappresentazione



Dal mondo
 

reale
 

alla
 

astrazione
 matematica

VIII LO Toruń, fot. J. Kosicki



Świat realny ↔ świat wirtualny

Foto: M. Karwasz

Liceo Rosmini di Trento „Sulle orme di Copernico”

Piwnice, III 2011

Mondo
 

reale
 

↔ mondo
 

virtuale



Konstruowanie astronomii

Bamberg
25.03.2012 Foto: M. Karwasz



Konstruowanie astronomii

Bamberg
25.03.2012 Foto: M. Karwasz



Konstruowanie astronomii

Trento
26.03.2012 Foto: M. Karwasz



Konstruowanie astronomii

Trento
26.03.2012 Foto: M. Karwasz



Konstruowanie astronomii

Toruń
26.03.2012

Foto: K. Służewski



Konstruowanie astronomii

Toruń
26.03.2012

Foto: K. Służewski



Konstruowanie astronomii

Toruń
26.03.2012

Foto: K. Służewski



Katedra Wniebowzięcia NMP w Toruniu

Konstruowanie astronomii



Katedra Wniebowzięcia NMP w Toruniu

Konstruowanie astronomii



Katedra Wniebowzięcia NMP w Toruniu

Konstruowanie astronomii



Katedra Wniebowzięcia NMP w Toruniu

Konstruowanie astronomii



Toruński po-ręcznik:
 odniesienie do rzeczywistości



Toruński po-ręcznik:
 odniesienie do rzeczywistości



Ocena efektywności -
 elektromagnetyzm



Ocena efektywności –
 „Poręcznik

 
do gimnazjum”



Scienze  interdisciplinari



Scienze  interdisciplinari



Hyper-konstruktywizm
 

↔
 pedagogika



Wymogi nowej dydaktyki

- re-konstrukcja rzeczywistości „realnej”
- osadzanie wiedzy na posiadanych zasobach
-

 
wyjaśnianie dostępnej „rzeczywistości”

 wirtualnej 
- funkcje wychowawcze i kulturotwórcze



Definizione
 

della
 

didattica/ 
pedagogia cognitivista

- neo-realismo

- iper-construttivismo

- inter-disciplinarita’

- chiarezza
 

dello
 

scopo
 

pedagogico



Grazie per l’attenzione!

http://upload.wikimedia.org/wikipedia/commons/1/1a/Torun03MonumentToCopernicus.JPG
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