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Master graduates in science & technology 2000-2006
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PISA 2006
Elite strategies or science for all students ?
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1. Education, o overview

2. Science education and the future
3. IBSE, the best route ?



Education is....

e Transmitting memory and culture from the past ;

* Opening the eyes on the present and deciphering it ;

* Preparing the future : choices, strategies, decisions ;



A human community that always thinks anew
the goals of education possesses
a healthy circulation of ideas and energies...

Each generation should re-consider how to pass on its culture to its
successors, for it is through education than man becomes fully aware
who he is, aware, free and responsible,

a citizen of the world.

To think about education is to think
about future generations and

thus is rooted in hope and requires generosity.

Statement on Globalisation and education
Pontifical Academies of Sciences and Social Sciences - 2006



Opening eyes on the present...

Figure 2.4. Very different levels of human development

Trends in scores on the Human Development Index (combining health, education and income)
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Source: UNDF (2006), Human Development Report (reproduced with permission of Palgrave Macmillan).
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Figure 2.2. More people live in urban environments

Percentage of people living in areas classified as urban by national authorities
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Source: United Nations (2006), World Population Prospects: The 2006 Revision, online version,
http://esa.un.org/unpp/index.asp?panel=2, accessed June 2007.



Figure 8.2. More single-parent families
Percentage of households with one parent
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Source: The Clearing House on International Developments in Child, Youth and Family Policies at Columbia
University, except New Zealand from the 1981 and 2001 FPopulation Census.



Figure 9.2. Growing energy (electricity) consumption, coal generation still most common
World electricity generation by source of fuel in Terawatt hours (TWh)
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Note: One Terawatt hour is the equivalent of one billion (1 000 million) Kilowatt hours (the Kilowatt hour is
the measure that electricity companies use to charge private consumers of electricity).

Source: OECD (2007), OECD Factbook.



Figure 5.3. Increasing investments in schooling

Annual expenditure per student on all education services for primary, secondary and post-secondary
non-tertiary education (in equivalent USD, converted using PPPs, on the basis of full-time equivalents)
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Source: OECD (2007), Education at a Glance: OECD Indicators.



Figure 6.4. Growing access to broadband Internet connection

Subscriptions to broadband Internet per 100 inhabitants in G7 countries and OECD average
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Note: Broadband connections included in OECD data must have download speeds equal to or faster than
256 kbit/s.

Source: OECD broadband portal, www.oecd.org/sti/ict/broadband.



Figure 2.7. Global warming due to human factors

Global temperature variation without human influence (blue) compared with actual measures (purple)
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2. Science educatiov
onds the future



Science for all (K-9) is mandatory...

... 1o ensure economic growth and train the
future workforce ;

... to prepare citizens to live with and decide
on complex issues ;

...to foster rational minds, able to reject
irrationality and myths ;

...to share science and discoveries as a
matter of justice ;



3. IBST*, the best route to-follow ?

* Inquiry Based Science Education



Socrates







d

Y SR Y -
Henri Bergsory1859-1941 ‘Maria Montessori 1870-1952.




Jean Perrin 1870-1942




._\‘.
-

;ﬁ . Georges CharpaR
rank _Qmenh'émq,e_r 1912-198%



- ! i Tt

WATERL

s

© Jelle Jolles



N
7
Jean Piaget
1896-1980




Ghislaine & 'Stanislas Dehaene 1965-




Galileo and motion (1604)

Discorsi e dimonstrazioni ..a due nuove scienze, 1638
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punti
Time
2 3 4 5 6 7 8
33 130 298 526 824 1.192 [1.620 |2.104
Distance

Data from Galileo’s notebook




In a classroom...

For how long will the candle burn ?



Listening to the student’s own words ...

A burning candle - Grade 5 - Ecole Jean-Moulin

Experiment, material, candle, beaker ....
To observe, to report ..

Hypothesis...

How to prove ? The proof...

To ask questions.... Why ?

To vary the experimental conditions... What happens if | change the bucket’s size ?
Collected data...

To measure...

Length of burning, measuring time...
Science notebook, to write...

To establish a relation...

Sensate experienze... necessarie dimostrazioni...
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Redefining Science Education

THERE IS A MAJOR MISMATCH BETWEEN OFPORTU NITY AND ACTION IN MOST EDUCATION SYSTEMS
_ = today. It revolves around what is meant by “science education,” & rerm that is incorrectly defined
Btk Albers 1§ N in current usage. Rather than learning how to think scientifically, studeris are gencrally being
' S told about science and asked to remember facts. This disturbing situation must be corrected if
seience education is 1o have any hope of taking its proper place as an essential part of the educa-
tioa of students everywhere,

Europe Rethinks Education

« HR SDKIET]ES ™o HNDEIK'.MID THE CONSEQUENCES OF VITAL ISSUES SUCH AS CLIMATE CHANGE,
Plerre Léne s Deldgud d ially science ed ill play a eritical role. Improving the quality of
d [dducation in the schenoe cdwauon in primary and secondary schools is a challenge faced by nearty all coun-
French Acadimie dey tries. Europe has finally recognized the seed for & trans-European effort to rejuvenate the
Stiences, An astraphysi-  scientific education of all students, and promising efforts are now under way.

cist. he i & cofounder The Maastricht Tnmy of 1992 left formal s.citm:c education to cach nation of the Euro-

of the Lo main dfepéte  pean Union (EU), in 10 sei , which was viewed a8 a shared trans-

program in Franceaed  Ewsopean cotpetency. But 2 vears a0, Michel Rowd. former prime minister of Feance and = o - -

other countries, E-mail:  thena ber of the European P itted an important report to the EU Com- ca em] es mve ln ucatlon
pierte,lenagotnpmfe ion.* Refi 1g two pilot projects (Pollen in 12 European countries and Sinus- Trans-

fer in Genmany), the report advocated that an ambitious program for inguiry-based science
education be supported by EU funds of 60 millson curos. Last year, a conference in Grenoble

SUSTAINABLE SOCIQECONOMIC AND CULTURAL DEVELOPMENT REQUIRES NATIONS WITH A
Jorge £ Allende s vice citizenry that undesstands schence, shares its values, and uses sciemtific critical thinking. This can
prescent for resparch . oSt beattzined through scicoce education that is based on inquiry, an approach that repeaduces in
the University af Chile, the classroom the learning proceas of schentists: formyulating questions, doing experiments, collect-
coocdinator of the AP ing and comparing data, reaching conclusions, and extrapolating these findings o more genesal
triance Education Pro- siruations. The Program for Internations] Student Assessment, an internatiorsal organization of
gram, and a fanmer pres-  Endusirialized nations, measares the exieni o which 15-year-olds can identify scientific issues,
ident of the Chlean explain pheneersena scientifically, and use scientific evidence to drew conclussons. The resulis,
Acadery of Sciences. made public earlier this year (hitpe/nees.ed. govi'sarveys/pisa), reveal that all developing courtries
and many industrial ones, incloding the United States, are failing to prepare their children ade-
quanely for life inthe modern world. Leading scientists of cach nation, acting through their nstional
seienos academics, ane working ogether w change this sate of affaies.







