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Constructivistic paths to
teach physics

e Rationale: quadro macroeconomico internazionale

 Ricette didattiche: - hyper-costruttivismo
- neo-realismo

* Implementazione in diversi ambienti

e Scenari. - quark e teoria di relativita’
- elettrostatica



La scuola italiana, in particolare il liceo, continua
a presentarsi come un importante punto di
riferimento culturale nel panorama europeo (GK)
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Chart B1.1. Annual expenditure by educational institutions per student in primary through tertiary education, by

type of services (2007)

Expenditure by educational institutions per student provides a measure of the unit costs of formal education. The chart
shows annual expenditure by educational institutions per student by type of services in equivalent USD converted using

ourchasina nower parities. based on full-time eauivalents.

Raport OECD

. . . . . 1
OECD Fountrles as a whole spend USD 9 195 annually per student from prlmary.through tertiary education: USD 6 756. ” Ed uca’“on at g Ian Ce
per primary student, USD 8 153 per secondary student and USD 16 625 per tertiary student. On average, OECD countries

spend nearly twice as much per student at the tertiary level as at the primary level. However, these averages mask a

broad range of expenditure patterns across countries. When R&D activities and ancillary services are included,

expenditure per student for all services may increase significantly. This is particularly true for Finland, France, Sweden

and the United Kingdom.
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1. Public institutions only.
Countries are ranked in descending order of expenditure by educational institutions per student for core services.
Source: OECD. Table B1.2. See Annex 3 for notes (www.oecd.org/edu/eag2010).

http://www.oecd.org/document/52/0,3746.en
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Fisica: un panorama internazionale

(o™ Tayhor B Francis
INT. J. SCI. EDUC., 2003, voL. 25, NO. 9, 1049-1079 &) i ‘

SPECIAL ISSUE: AFFECT

Attitudes towards science: a review of the literature and
its implications

Jonathan Osborne, King’s College London, UK; e-mail:
jonathan. osborne(@kel. ac.uk; Shirley Simon and Sue Collins, Institute of
Education, University of London, UK

Table 3. Number of engineers and scien-
tists per million of the population

Number of engineers and
sciennists per million of

Country/region the population (1993)

Japan 3548
The US 2685
Europe 1632
Latin America 200
Asia 09
Africa 53

60000 —&— Physics
Chemistry
o — & Biolo
50000 - .\ =
£ 40000
-4
=1
3
w
S 30000
)
2
£
2 20000 T
10000 +
0 t t t t t t t t t {
& U C R & ® & o P &
~ N Iy

Figure 1. Data for numbers of students examined in physics, chemistry
and biology from 1990 to 2000 in England and Wales at A-level. (Data
provided by UK Examination Boards and HMSO.)
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Prognosi di benessere a lungo
termine...

Figure 5. Labour force participation is projected }o change relatively little in the baseline
scenario

Labour force participation among 15+ in a baseline scenario, per cent
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1. The baseline scenario assumes that educational attainment continues to increase and policy reforms are implemented to
maintain “active life expectancy” constant despite changes in longevity. It also accounts for recent changes in pension age
for current exit rates of older workers. This chart only shows trends in [abour force participation for OECD counfries for
which the cohort-analysis is performed. The data shows the average labour force paricipation over five years to match the
cohonts which are in five-year intervals.

Source: Long-term Growth Scenarios, OECD Economics Deparment Working Fapers Na. 1000, forthcoming



Se tutto e’ cosi’ bene, perche’ va cosi’ male?

School resources (2007-08)

Percentage of teachers of lower secondary education whose schooel principal reported that
the following resource issues hinder instruction “a lot” or “to some extent” in their school

A lack of Shortags or Shortage or
A lack of A lack of Imstructional A lack of Inadequacy of | Inadequacy of Shortage or Shortage or

qualified laboratory support other support instructional | computers for | Inadequacyof | Inadequacy of

teachers techniclans personmnel personmnel materials instruction library materials Jother equipment
% (3.E) o i5.E) o (5.E) o (5.E) o (5.E) o i5.E.) o (5.E) o (5.E)
Australia 40.5 14.73) 14.0 (3.25] 3a.1 4.171 40.4 (4.24) 5.5 (3.13) 32.2 (4.58] 20.9 (3.67] 3 (4,36
Austria 43.8 1312 21.3 266 6a.7 (308 I7T.5 2.82) 1Z.2 12,30 255 12,50 6.5 2.55] 35.0 (3.44]
BEIE]urn ;FI.:I 31.5 (3.7 I3 12, 141 36.7 '._3.-!-‘5'1 355 4. 111 13.7 2, 74] 332 (3,78 23.9 (3.43] 24.7 (3. 78l
_Br'EEII 31.1 (3.08) 65.1 (3.03) 61,1 (298 63,1 (3.19 28.6 2.73) 59.2 (3.18 57.9 261 64,1 (2.751
Bulgaria 25.2 4.18) 17.& (2.23) 15.2 2.92] 3.3 (2.45) 44.7 (3.23) 51.0 (5600 556 (5.62] a7 .0 (5. 18l
Danmmark 23.2 i4.44) 3.3 i1.84] 254 4. 13 7.5 (3.77 23.1 i4.10] 226 4,13 25.5 (4.55] 275 (501
Estonla 5.6 (3.58] 17.1 '5.961 51.6 '._3.-551 41.0 14, Ig'l 364 (4.03] 27, 1 13,661 44.2 (4. 36l 453 (4., 50
Hungary 221 503 | 296 (657 | 485 a6l | 362 377 | 394 aos | 470 626 | 37e (664l | 620 (583
lceland 3a.0 (o.18) 30.8 (o.18) 36.8 (o.12) 34.1 (0.17) 5.8 (0.13) 27 .6 (0.15) 24.6 (0.15) 204 (0.15)
Ireland 334 4,63 42.6 13,64 63.6 (500 &§2.7 (L a=]] 34.2 i4.44) 62.5 4,42 66.3 (4. 78 626 463
taly 519 345 | 536 (o9 | se6 (3341 | 548 G340 | 4x0 339 ) 416 303 | 459 313 ] 464 (337
Korea 186 3.36 | 396 428 | 452 4590 | 439 428 | ;s 3e0) | 284 aem | 385 w30 | 419 W1l
Lithuania GHOL6 (3.77) 40.2 (3.21) 47 .3 (3.2 33.9 (4.34) al.6 (3.72] G6.0 (3.45) 49.3% (3.85] 713 (3.79)
Malaysla 45.9 (4.05] 238 (2.80] 3l (3.458) 32.0 (3.63] 26.2 (3.53] 36.6 (3.83] 356.9 (3.98) 30.3 (3.1
Malta 262 (0.22) | 328 023 | 344 i8] 510 (o2o | 300 023 | 419 20| 284 o2l ] 438 i0.dg)
Mlexlco G63.8 i4.00) 4.9 13,359 4.9 (3.32) 649.2 (3,37 &0.6 13.37) 63.0 13.33) 69.3 (3.58 705 (3.35)
Maorway 29.7 13.71] 296 4.14) 511 4.97] 43.7 (5.08) 431 4.50] 41.1 4.59) 373 4.03) 531 (4.85)
Poland 1.8 (2.85]) 21.0 (3.500 213 (3.1l la.0 2.71] 5.7 (4.38] 358 (4.18] 455 (4.571 544 (4,56
Portugal 5.9 13.23] 47 .6 13.73] Fa.5 (3.08] 0.0 (3.18] 36.6 14.30] 6.3 13.571 39,1 (4.33] 703 (3 .60
Slovak Republic | 305 13.87) 2449 4,101 33 (4,57 3.8 (3.54] 3a.z7 4,63 57.1 4,27 533.5 4.51] 64,1 (406
Slovenia 24.6 13.34) 170 13.03) 33.9 (3.85] 29.5 3.41) 8.5 12.95] 25.0 13.151 20.4 (3.07) 33.7 (3.35]
Spaln 4.0 (3.40] 13.6 (2. 78] 0.5 (3.000 5.7 2.&1) 24.4 (3.62] 4l.o (3.411 373 (3.62] 50,1 (3.55]
Turkey 7a.1 14.28] 58.7 (4,800 B9 .5 (4,551 r2.0 (4,32 G613 14.28] 56.6 (5.88] G619 (5,300 6.0 (5.67)
TALIS average 7.5 (077 328 (0.72) 47.5 (0,800 452  (0.74) 34.F (0.7 43.2  {0.83) 40.8  (0.83] 49.7  (0.84)

Source: OFECD TALS Database,
Statl Tri i htl:p:.-'.-'d:-:.d-:-i .-:-rg'.-"lD.l'.‘E.'-,"E-:l.-_.'EdEl-Ell'u'E




FIGURE I.1.3 R&D intensity (GERD as % of GDP), 20061
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Purtroppo, negli studi comparativi dellOCSE, gli insegnanti italiani

dichiarano di preferire uno stile d'insegnamento tradizionale, cioe

di trasmissione del sapere, piuttosto che I'approccio costruttivista
(TALIS Raport, OECD, 2011)

Figure 4.2

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

International Journal of Science
Education

Publication details, including instructions for authors and
subscription information:

Intern.:altic}rmi http://www.tandfonline.com/loi/tsed20
Journal of
Science . . . .
woa s Twenty First Fentury Science: Ins]ghts
= from the Design and Implementation of
a Scientific Literacy Approach in School
e Science
Robin Millar °

 University of York, UK



Secolo XXI

Table 4. Scicnoe explerations

SE1
SE2
SE3
SE4
SES
SEb
SET
SE8
SED
SE10
SEL1
SE12
SE13
SE14
SE15
SE16

Chemicals (the 1dea of 8 “substance™)

Chemical change (the atomic/molecular model}
Matenals and their properties (Iinking structure and functhon)
The mterdependence of lving thines

The chemical oycles of life

Cells as the basic umits of Iiving things
Maintenance of hife

The gene theory of mhentance

The theory of evoluton by natural selecton
The germ theory of disease

Energy sources and use

The 1dea of radiation

Radioactivity

The structure and evoluton of the Earth

The structure of the Solar System

The structure and evoluton of the Universe




,constructivistic ways

Country profiles of beliefs about the nature of teaching and learning (2007-08)
Country mean of ipsative scores
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W Polsce dominuje konstruktywistyczny sposob nauczania,

co wiece|, Polska jest w srodku , stawki”.
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OECD: ,AHELO"”

Methods

The test will look at:

Generic skills common to all students, such as:
Critical thinking

Analytical reasoning
Problem-solving

Written communication
Discipline-specific skills {in economics and engineenng for the feasibility study)

Contextual information to link the data to student backgrounds and learning
environments.

CimiAd maoik mrmre vk s Vs mocmocmmeamt wmd Flha o imcbmnimmamdbe lHaea

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
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Hyper-costruttivismo (GK

Lago di Ledro, Trentino, foto MK



Hyper-construttivismo

Wiadomosci sg powszechnie dostepne
Sume wiedzy indywidualnej uwazamy za dane

wyjsciowe

Nauczyciel definiuje (w sposob ukryty) cel

poznawczy dla danej gru

0y wiekowe]

Cel poznawczy odpowiac
pojeciowq

a na okreslong kategorie

Kategorie te nauczyciel wywotuje u odbiorcy

W zaleznosci od stanu wiedzy grupy odbiorcow
nauczyciel konstruuje sciezke przejscia do celu

W konstruowaniu sciezki

dojscia nauczyciel opiera

sie na wiedzy dostepnej w grupie | ha

doswiadczeniach ad hoc



Neo-realismo :
,Sshow, whatever you can imagine!”

Y -

Enigmatic quarks
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Bisogna far vedere tutto che si puo’, e anche di piu’ (GK)



Swiat obiektéw realnych
(1 ich wirtualnych zwierciadet)
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Marsjanin 1 Mechanika -

Do czego shuzv maly Marsianin?
Do pociggarnia go za uszy (a raczej za glowe).

4 Poczucie rdwnowagi

<5 Kamien celtycki
Sprébujmy przywiesic mu jeden ciezarek. Sprezynka sie wydiuza - sprébuj
odezytac o ile centymetrdw {zauwaz, Ze potozenie nie rozciggnietej sprezynki nie
jest na poczatku linijki).

m

Ay Wstajacy bacrek

4% Kroczace zwierzaki

Teraz
+ Wahadio Newtona

m
+.

&4 Spadajace piteczki 4
preywiesny dwa, a poZniej trzy ciezarki. Zapisz, o ile sie

wydtuzyta sprezynka. Prawda, Ze z dobrym przyblizeniem
dwa ciezarki powodujg dwa razy wieksze wydiuzenie
sprezynki niz jeden ciezarek? Zrobiles prawdziwg wage!
Mozemy jg nazwac wagg pana Hooke'a czyli po polsku
Haczyka.

Wydtuzenie proporcjonalne do obcigzenia Swiadczy, ze
material stosuje sie do prawa Hooka. Mie jest to prawda
dla wiekszych obcigzen (ktdérych tu nie probujemy, aby nie
zdeformowac w sposdb trwaty sprezyny).

Lejek grawitacyjny

- Lejki nie-grawitacyjne

&5 Sprezyny i fale

Schodzgca sprefFyna

Podwijny stozek

& Wanka-wstarika
Wydtuzenia, jakie zmierzylismy my, z cbserwacii filmu, w
H = = o - £ P le 'hl'"
odniesieniu do kofca sprezyny wynoszg 1,8 cm (bez o RIKTK]
P obcigznika), 3,6 cm, 5.5 cm, 74 cm, prawie nie do
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Ma wynik pomiardw, oczywiscie nie wphywa waga gtdwki Marsjanina | haczyka - zauwazZ, Ze i bez cbcigznika sprezvna jest juz — £ Schodzacy dzieciol ot

G. Karwasz i in. ,Fizyka | zabawki” PAP Stupsk, 2004



http://dydaktyka.fizyka.umk.pl/zabawki/files/mech/marsjanin1.html

Doswiadczenia sterowane komputerem
— doswiadczenia z fizyki wspotczesnej

=

i’

Studia nauczycielskie — Uniwersytet w Udine



http://dydaktyka.fizyka.umk.pl/Physics_is_fun/conf/UDINE/udine.html

,Komputer w szkolnym laboratorium
przyrodniczym” — UMK 2008-2011




Ekran komputerowy < pomiar realny
(VIII LO Torun/ UMK)

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

Janusz Kosicki
VIII Liceum Ogolnoksztalcgce w Toruniu
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Zdjecie 2.1 Zestaw do pomiarutaklowej diy nacisku ci& na rowni pochhg).

Rys.2.2. Widok ekranu monitora z otrzymanymi wylarasa(t), F(t) oraz Fq)
po interpolacji krzyva cosinus.

J. Kosicki, Postepy Fizyki, w druku



Od swiata realnego do jego
matematycznej abstrakcj

—

VIII LO Torun, fot. J. Kosicki



Swiat wirtualny < $wiat realny
(Liceum Rosminiego z Trento na UMK)




Swiat wirtualny < $wiat realny
(Liceum Rosminiego z Trento na UMK)




Swiat wirtualny < $wiat realny
(Liceum Rosminiego z Trento na UMK)




Lekcja interaktywna ,,Promieniotworczosc”
Gniewkowo — Gimnazjum im Ziemi Kujawskie]

,Blended learning”



UniKids — esercizio didattico




UniKIds — esercizio didattico




Hyper-constructivism <« pedagogy




Hyper-constructivism <« pedagogy




Hyper-constructivism <« pedagogy




Experimental kit to teach
electromagnetism (UMK, Mosem)

LZawartos¢ zestawu dyvdaktveznego do elektromagnetyzmu




Experimental kit to teach
electromagnetism (UMK, Mosem)




Experimental kit to teach
electromagnetism (UMK, Mosem)




Hyper - constructivism

 Educational books }

 Educational TV } worsening of teaching results in 1995-2008 !
e 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



Strategle educative
per XXl secolo (GK):

- hyper-constructivism
- neo-realism

Grazie per 'attenzione!



