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Table ronde 3
Experimental Sciences and Mathematics : What mutual benefits ?

Michele Artigue, Université Paris-Diderot — Paris 7

This round table addresses a crucial issue both for mathematics and sciences teaching: that of
their mutual relationships. It is usual to stress the specificity of mathematics among the other
sciences, by arguing of the abstract nature of its objects and of its specific deductive method
of proof. Such visions tend to occult the constitutive role that mathematics have always
played and increasingly play in scientific conceptualizations, and conversely the role that
problems emerging outside its own domain play in mathematical developments. Such visions
also present a very limited vision of mathematical activity which is far from being restricted
to the elaboration of deductive proofs. They are very often reinforced by school curricula and
practices where each scientific discipline appears as an isolated continent. Such situation
serves neither the cause of mathematics, nor that of sciences. As President of the International
Commission on Mathematical Instruction (ICMI), I was thus very happy when | was informed
that, in this conference focusing on the teaching of sciences, a place would be open for
discussing the issue of relationships between mathematics and sciences teaching, and what we
can do at the European level for improving the current situation.

Many questions immediately arise, and among these the followings:
e What can be expected from improved connections between mathematics and sciences
teaching and why?
e How can these expectations be progressively achieved along the school grades, and
what is needed for that?
e How can Europe support efficiently such efforts?
e What priorities, what agenda could make sense?

There is no doubt that the reflection to be developed does not start from scratch. Educational
research has already addressed the issue of relationships between mathematics and sciences
teaching from a diversity of perspectives. Many experiments, innovations, institutional actions
have already been carried out. What can we learn from these? How to think and manage the
up-scaling of the existing successful experiments often of limited scope?

Even if the question of relationships between mathematics and sciences education is not new
at all, and can be traced in the history of mathematics and sciences education, there is no
doubt that the technological evolution affects both our vision of it and the strategies and
means at our disposal for addressing it. How can we put the digital world at the service of the
required changes?

Whatever be the affordances of technology, the key of evolution in that domain as in any
educational domain is the teacher. How can teacher initial preparation and continuous
professional development support the required changes?

The round table is devoted to these questions. We will focus in it on compulsory schooling,
having in mind that the mathematics and science teaching we consider aims at being
accessible to all students, and make the success of all possible. Four experts have been invited
to contribute. I will introduce them now, following the order in which they will speak.

Manuel de Leon Rodriguez, who is the current Director of the Institute of Mathematical
Sciences in Madrid and vice-President of the International Mathematics Union, will thus
speak first, pointing out that a major difficulty in mathematics education consists in making



our students perceive that mathematics is a living discipline, closely connected with the most
relevant problems of the modern world. He will advocate that the connection between
mathematics and sciences on the one hand, the transposition into primary and secondary
schools of mathematical research practices on the other hand, can help us overcome this
difficulty.

Ola Helenius, who is Deputy Director at the National Center for Mathematics Education,
University of Goteborg, will pursue the reflection, relying on ideas from a national project he
is involved in, aiming at the improvement of mathematics education and co-operation
between education in science, technology and mathematics in compulsory school. He will
address the three following issues:

e the role that concrete objects and contexts can play in the emergence of mathematical
concepts and how this can be combined with the development of mathematical
abstractions; the ways relationships between mathematics and natural sciences can be
efficiently transposed into education for the mutual benefits of mathematics and
science education, and the students’ diversity made a power not an obstacle.

¢ the evolution of mathematical tools required by scientific and technological education
along the grades.

Celia Hoyles, who is professor at the London Knowledge Laboratory, University of London,
and the current Director of the NCETM (National Centre for Excellence in Teaching
Mathematics) will rely on her research experience on the use of technology for mathematics
learning and on teachers’ preparation and professional development for approaching the
issues at stake from the technological and the teacher perspectives. She will stress the
potential offered by digital technologies for establishing productive connections between
sciences and mathematics teaching, through modelling activities, but also the attention to be
given to continuing professional development (CPD) for teachers if one wants this potential
become effective, and she will present some ideas of effective.

Finally, Volker Ulm who is professor at the University of Augsburg, and Head of the Chair of
Didactic of Mathematics, adopting a systemic approach, will address the crucial issue raised
by the successful development and subsistence of substantial innovations, pointing out the
problems raised by the steering of complex systems such as educational systems are, and
making suggestions for overcoming these at the European level inspired by the Pollen and
SINUS programmes.

After their presentations, the word will be given to the floor, and I invite you to prepare
reactions to the contributions, comments and answers regarding the questions at stake, and
also raise important points that we could have missed.
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Les relations entre enseignement des
mathématiques et des sciences

 Une question importante et complexe du
fait :
— des liens profonds qui unissent les

mathématigues et les sciences, en tant que
champs scientifiques,

— des perspectives et pratigues dominantes
dans I'enseignement qui tendent a considérer
chaque discipline scientifigue comme un
continent isolé, et a opposer les
mathématigues aux autres champs
scientifiques.



Une multiplicité de guestions

Que peut-on attendre d’'une meilleure
articulation entre enseignement des sciences et
des mathématiques, et pourquoi ?

Comment ces attentes peuvent-elles étre
satisfaites, progressivement, au fil des niveaux
d’enseignement, a quelles conditions et avec
guels moyens ?

Comment ’'Europe peut-elle soutenir
efficacement de tels efforts ?

Quelles priorites ? Quel agenda ?



Une réflexion qui ne part pas de
rien

 De nombreuses recherches, experiences,
Innovations, actions institutionnelles ont
deja été developpées.

* Quelles lecons peut-on en tirer ?

« Comment dépasser le caractere souvent
local des expériences reussies, penser et
organiser leur extension a plus grande
échelle ?



La technologie

e La question des relations entre I'enseignement
des mathématiques et des sciences n’est pas
une question nouvelle mais aujourd’hui les
avancees technologiques nous la font percevoir
differemment et nous donnent de nouveaux
moyens pour I'aborder.

e Comment mettre efficacement le monde
numerique au service des changements
necessaires ?



Les enseighants

« Comme pour toute guestion posee dans le
domaine de I'éducation, aucune avanceée
durable ne peut étre atteinte sans
I'adhésion, la contribution, 'engagement
des enseignants.

« Comment la formation des enseignants,
formation initiale et formation continue,
peut-elle soutenir les évolutions
souhaitées ?



Les quatre experts contribuant a la

table ronde

Manuel de Leon Rodriguez, Directeur de
I'Institut de Sciences Mathematiques de Madrid

Ola Helenius, Directeur du Centre National pour
I'Education Mathématique a I'Université de
Goteborg

Celia Hoyles, Professeur au London Knowledge
Laboratory, Université de Londres, et Directrice
du NCETM

Volker Ulm, Responsable de la Chaire de
Didactique des Mathématiques a I'Université
d’Augsburg
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Scrence

Ideas from a Swedish
project

Ola Helenitus, ola.helenius@ncm.gu.se

National Center for Mathematics Education,
Goteborg University

Department of Science and Engineering, Orebro
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| will touch upon three
aspects proposed for our
group discussion

® the role that “concrete” objects and contexts can
play in the emergence of mathematical concepts, and
how this can be combined with the development of
mathematical abstractions;

® the ways the productive relationships existing
between mathematics and natural sciences can be
transposed i1nto education for the mutual benefit of
mathematics and sciences education, benefiting from
students’ diversity thanks to the development of
adequate pedagogical strategies;

® the evolution of mathematical tools required by
scientific and technological education as far as
this education progresses along the grades;



Mathematics:

An abstract and general science for
problem solving and method development.

Science:

Knowledge about:

nature and human

scientific activity

how the knowledge can be used



A relevance
paradox

Mathematics 1s effective
for solving many
problems. ..

...but 1n many distinct
situations 1t IS more
effective to do 1t

without mathemakhcs,i(d fo

yousdderi¢tod ta breedseldaow in

th@aﬁﬂ%ﬁ%ﬁm&i €81 a bigger problem

when working itnquiry based.

(“Without mathematics”: subtle
distinction)



Separation of

®Progression in content

®progression of scientific
thinking and working

®Progression in working with
mathematics and In using
mathematical tools



Example: Sowing
seeds

(a_nhenomenon)

We ek T wesk Y week 11 weex L3
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How fast do they How advanced discussidigrdinate systems
grow? How sure about resultdfean values
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dependencies? (significance etc)
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(photosynthesis, cell Graphical represente
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Summary

® Inquiry based science teaching in three variants:
Based around phenomenon, concept or artifact.

® Very adaptive. Opens up for progression in many
dimensions. Can handle student diversity and still
allow classroom discussions.

® Many different types of connections between science
and mathematics
(math as tool - conceptual connections - working
aspects (inquiry) - relevance).

® Takes the relevance problem of mathematics seriously.



Short summary
Grenoble 15 min talk, Ola Helenius

By taking some examples from an ongoing science*-mathematics collaboration project in
Sweden I will discuss primarily the three first points proposed for our panel, namely the
relation between concrete objects and mathematical abstraction, the relationship between
mathematics and science and the co-progression of science and mathematics through the
school system (grades).

We characterize between a few different types of connections between mathematics and
science, some related to the “content” and some related to what it means to work with the
subjects. In an inquiry based approach, we identify three different ways of working:
phenomenon centered, concept centered or artifact centered, that can be used for specific
purposes. In an example from biology | will indicate how we can separate between four
dimensions: content, “scientific thinking”, usage of mathematical tools and working with
mathematical objects. In the same basic example, it is possible to vary each of these aspects
from pre school level to university level. This does not only open up for possibilities to
address pupils’ diversity while maintaining a base for classroom communication. | will also
indicate how I think this can help in handling the relevance problem that mathematics is often
plagued with.

*Science is used in the same way as in the Rocard report, ie to mean the physical sciences,
life sciences, computer science and technology.



Science Learning in a Europe
of Knowledge

Grenoble 8-9t" Oct

Professor Celia Hoyles
Director of the NCETM

National Centre ‘

for Excellence in the
Teaching of Mathematics



for Excellence in the
Teaching of Mathematics

unigueness of Mathematics o cenve

multliple faces of mathematics
» core skill for all
* subject in its own right
e service subject for science,

technology & engineering (STEM) &
e ...more and more subjects & careers

each face has different demands for
mathematics in terms of
 content & skKill
 language & structure
« pedagogy & trajectory of learning



Issues In teaching

National Centre

for Excellence in the

m a,t h e m atl C S . an d ST E M Teaching of Mathematics




more |SSU€S fOr STEM National Centre

for Excellence in the
Teaching of Mathematics




National Centre .

Potential of digital
technologies

can make it easier to connect with
e learners’ agendas & culture

e goals in outside world

ethe STEM agenda

— explore a situation
— build a model &
— share, discuss, improve model



Modelling for STEM National entre 0

for Excellence in the
Teaching of Mathematics

examples

e energy & movement

— rolling marbles down a ramp, what for what angle does
marble travel furthest? is it true for all marbles? predict &
test for different marbles

e population growth

e predator/prey models
e disease

e poverty

e living graphs

modelling can be interesting, challenging &
relevant for each component of STEM



b u t National Centre'—
for Excellence in the

Teaching of Mathematics

need to agree the vision in STEM
community

e joint planning

e iterative design
e joint evaluation




The National Centre for ExceIINe_nlcCe a

In the Teaching of Mathematics=ii..
(NCETM)

the Centre promotes a blended approach to
professional learning through a
combination of

e funded by Government
e face-to-face national & regional activity
e interactions with NCETM’s on line portal

see www.ncetm.org.uk



NCETM’s Professional Learning |
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Resources
NCETM portal Micro-sites

Teachers Talking Theory: In Action - Chris Slaughter

B89 Q

Teachers Talking Theory: In Action is a set of
professional development resources which
comprise of video clips and associated

activities. The materials can stimulate discussion
and experimentation and are designed to be used
in many different scenarios,

Teachers Talking
Theory: In Action

Chris Slaughter, Kingsbridge Primary School

Themes
The place of the bead bar and the empty number line in supporting children's
calculation skills
The role of imagery including the importance of children drawing their own
pictures

Chris is interested in helping children to use a number line with understanding and as
an image to think about calculations with. She is working to develop a clear
progression frem the use of the concrete apparatus of the bead bar through drawings
and jottings to the efficient and effective use of an empty number line.

07 May 2008 by admin

Tim
The importance of
considering actions
in word problems

‘ ‘ James

Mathematics as
a creative discipline

...

The use of stories

to stimulate
problem solving

Students feeling
positive about their
own learning

Sue

B 05 Q

Learning Maths
outside the classroom

me

Maths Outside the Classroom . Monuments.

Built Environment and Heritage

The DCSF published its manidfesto

‘Learning Outside the
Classroom’ in 2008, This article

explores 8 ‘Bult Enviconment and Hertage' project,
one of the environments which ihe Learning Maths
Quiside the Classroont microsde explores

‘ear Four chidren at Corbridge Primary School began therr projct with & vat 1o
Newcastie and Gateshead to view some examples of publc art along with guide.

sculptor Richard Brodenick

On an extremely windy day in January chidren visted The Angel of the Norih, Valcan,
the giant hand sntitied Reaching for the stars’ slongside the cider monuments of The
Mucky Angel in the Haymarket and Greys monument in the centre of the city

30 Apri 2008 by admin
School :
Grounds

IR
Flaces of
Worship

and Charities m
Whlsalbiiutivieiihs.

Natural
Environment

Wvhiian b vl o RS

Museums and
Art Galleries

Wbl eI

Farming and
Countryside
ittt

Built -
Environment

and Heritage
vt T

National Centre
for Excellence inthe &
Teaching of Mathematics

Teachers Talking Theory in
Action

Learning
Outside the
Classroom



other initiatives in England

Nat|onal Centre .

||||||||||||||||||||
Teaching of Mathematics

national network of Further Mathematics
Centres. http://www.fmnetwork.org.uk/

every elementary school will have a
mathematics specialist by 2012


http://www.fmnetwork.org.uk/

National Centre ’
for Excellence in the

Teaching of Mathematics




thank you

merci

National Centre ‘

for Excellence in the
Teaching of Mathematics



Science learning in a Europe of Knowledge: a perspective from
England

Professor Celia Hoyles,

London Knowledge Lab, Institute of Education, University of London, U.K.
Director of the National Centre for Excellence in the Teaching of Mathematics
NCETM
In thinking about the role of mathematics in science learning it is important to consider all

the different roles that mathematics has to perform: as a core skill, as a subject in its
own right and as a service subject for science. engineering and technology - as well of
course for many other subjects. Each role places constraints on mathematics and the
way it is taught. There are other issues that make teaching mathematics complex, for
example, its reputation as being more difficult than other subjects, the stereotypes of
success and the limits placed on expectations for example through setting, and the
negative attitudes often held towards the subject. All these factors have led to some
groups of students not persisting with mathematics, a trend widely noticed among girls;
even girls who achieve highly tend to express lack of confidence in their mathematics
ability and drop out as soon as they can.

Most concerned with science, would acknowledge the importance of fluency in
mathematics but not an appreciation of the subject itself: in general mathematics is just
invisible if it can be ‘done’, it is ‘just a tool’, and little attention paid therefore to how best
to introduce relevant mathematical expertise in science settings. | suggested one
avenue that might usefully be explored in interdisciplinary teams is through modelling
with joint design, planning and evaluation. But for this initiative to have any chance of
success, teachers must have time and recognition for professional development.

| am Director of the National Centre for Excellence in the Teaching of Mathematics
(NCETM). Earlier this year (2008), it was announced that in the latest Comprehensive
Review of Government Spending, there would be £140m available over the next three
years (2008- 2011) to improve mathematics and science teaching, an amount that
includes continued funding for the NCETM.

Communities
N
Personal ) 1
space Courses and
Events

learning
Self-

evaluation

Mathemapedia

Research

Figure 1: The NCETM'’s Professional Learning Framework


http://www.ncetm.org.uk/discuss
http://www.ncetm.org.uk/Default.aspx?page=22
http://www.ncetm.org.uk/blog
http://www.ncetm.org.uk/find
http://www.ncetm.org.uk/develop
http://www.ncetm.org.uk/develop
http://www.ncetm.org.uk/develop
http://www.ncetm.org.uk/develop
http://www.ncetm.org.uk/find

This long term funding is evidence of Government support for mathematics as at the
heart of so much of education across all phases, and recognition of the importance of
professional development for teachers of. mathematics The NCETM promotes a blended
approach to continuing professional development (CPD) though face-face-face activities
and through interaction on our portal www.ncetm.org.uk.

| showed and illustrated some of the parts of the NCETM'’s Professional Learning
framework (see Fig 1) through which we are seeking to build a community of
mathematics teachers across the country. And | ended with a plea that we together
foster a European community around Mathematics in Science.



http://www.ncetm.org.uk

Innovations in Mathematics
Education on European Level

A Systemic Approach

Volker Ulm, University of Augsburg




Deficliencies

Innovation: Invention and
Implementation

How to change complex systems

. Conclusion



Steering complex systems

on the meta-level

analytic- Incremental-
constructive evolutionary

on the object level



Innovations in complex systems

on the meta-level

analytic- Incremental-
constructive evolutionary

on the object level



. What should be done?

alming at teachers

very large European programme
main areas of activity

aiming at the meta-level
networks of teachers

strong leading consortium

processes take time



"wo)sAS oY} Jo saImons [enueisqns oyy Suryoear oy [eroryredns are sagueyo yons
9sIn02 JO N0 pany si qe| 1ndwod mou e JI Jo JySnoq 2Ie sj00q mau J1 20e[d oye)
[9A9] 303[qo ayy uo saduey)) 030 s3urpnq ‘srodwod ‘s}00q ‘SJUSPNIS ‘SIYOBI} 3 9 oI
$300[q0 yons wo)SAS [00YOS O} U] ‘WISAS Y} JO $309[qO 930I0U0D [[B JO SISISUOD [242]
102[qo QY] "]oAd]-e}oW ) Pue 102[q0 I} USIMIq SAYSINSUNSIP UOISUSWIP PUOIIS A,

"UI9)SAS 2[OUM 1) JO 2OU)SIXD
O} USAQ IO SSQUPUNOS 9y} JASuepud ABW YoIym soouanbasuos o[qelorpardun oAey ueo
so3ueyo AI1RUONN|OADI JOUIS ‘[BUASS SI sda)s QI UO SNO0J oY [ "suonoarp Suistwoid
ul SA3uBYD [BIUSLIAIOUL JB Wk A9} PUB S[IEIOP [[B Ul A[OIUd PAId)S 9q JOUUBD SWIISAS
xo[dwoo ey joey ay) 3dodoe Koy ] "sossa001d o1u)SAS 99y} oouanJuI 0} A1) SANIANOE
FuL1993s 9y, s9ss201d Jurdojoaap pue Suimoid jeimjeu woij 3 nsax swaisAs xojdwoo ur
sagueyo jey) uondwnsse oy} UO Paseq SI SULIAAS AUDUOIN]OAI-]DJUIULD.LOUT ISETUOD U]

*K31[Ba1 Ul PayoBal 9q JOUUED JBy) WIISAS
9y} Jnoqe uoneULIOUI Jo AjfIqe[ieAr ) sojeimysod yoeoidde aAnonnsuod-onATRUR )
0§ "A[9An1u300 waIsAs oy Jo sajels o[qissod [[e dsei3 03 9oueYD Y} SEY SUO OU SWIISAS
xo[dwoo uy ‘wasks ayp Jo Ayxodwoo ayy Aq isnl pasnes are swofqoid [eyuswepuny
‘1onomOH -o[drourrd SIY} UO POpPUNOJ JIB SWOISAS UBLIBILIOYINE-[BOIYOIRISIY  SWIIR
oy} Suryoear 10 sAem SOUIWLIAAP PuB WIISAS 9} J0J S9A102[qo souyap jey) AjLoyine
SuruIoAo3 pue SUI[JONUOD B SPAAU FULIOI)S
2A1ONLISUOI-O(pup  JO  poypell AT,

1242] 30210 2y} uo

Livuonnjoad 24JONAISUOD ‘Saanseaw
-[DIULWA.LOUT -opdjpup | SULIAS JO [OAJ] 195IE) A} AUO PUOIS A}
‘IouueW 9Y) SUISOU0D U0 IsI) YL, (2661
NIBN) poysm3unsip 9q ued  SWAISAS
e xo[dwoo  Suwedls Jo  suolsUOWIp 0Mm]
SOT)AUISQAD JO SALIOY) 0} QJUAIJAI [IIM

‘S9)e)S pUNos
0} sAem pulj 0} MOY pue A[[NJssadons swlsAs xo[dwoo 1993s 0} moy ‘Ayrxojdwios oy
a3euew 03 MOY ST SWAISAS X9[dwod Ym Ful[eap punjuew Jo wd[qoid [eluowepuny Ay,
swd)sAs x9jdwod Surds 7'

suapsds xajdwod Su11223§

‘3uL199)S

Jo Aem SIy) mof[e jou op Swo)SAS xo[dwoo senuod uj ‘soyels ,poos,, 03 3 Juipes|
[oIeuow Jud)odIuto ue st WdISAS oy} 193]S 0} 9[qe 2q p[noys uosiod SIy) oS "saje)s
AU} USIMIOQ SUONISURI} [[B PUB WIISAS 9} JO SIBIS 9[QISSOd [[B MITAIIAO UBD JUOSWIOS
x91dwios j0u ST WASAS © J[ :9ysoddo oy presar sn 397 ‘SuluedW J[qRIIPISUOD JO SI
I ‘SSO[OYIIOAU ‘Ing "AZZnJ }1q B SWAIS SWIISAS X[dw09 JO UONJBZLIO)ORIRYD SIY) dGABIA
“JUQWIUOIIAUD 1Y) YIIM d5UBYOX? JuoueuIdd Ul o1 SW)sAs xo[dwoo [ear 210Uy,
WOJSAS o[oym Y} JO I9JorIBYO Ay} Jumouonpjul noyym juouodwod e 9dFueyd
jouued duQ ‘syusuodwod pajdduuod Ajdynur Jo syromiou are Ajensn swass xoydwo)
(6661 19159A ‘7661 AIBIN) 2doIny Ul UONEINPI SONLWAYIBW JO WIISAS OIIOUOID

oy “yred Jeuoneu e ‘a1aydsorq ayy are sojdwexq "sojels 9y} uaamloq suonisuesy d[qrssod

[1e pue wdisAs ay} Jo saess o[qissod [[e dseiS A[19An1uS0o ued Apoqou jey) soje)s Auewl
os ur 9q Aqrenuajod ued 31 J1 ¢, xo7duiod, paJ[eo SI WIISAS B SOIIQUIIQAD JO SOLIOAY} U]
JWA)SAS xo[dwiod e S jeym '€

swd)sAs xojdwiod d3ueyd 0) MOH ‘¢

(AIINISSO00NS paureuTRL
pue pajeniul dq uouvonps SouvwRYyIwwl Jo waisAs Xopduiod ay) ur suoyvaouul
[puupIsqns ued MOH :SI uonsonb [e1onIo oyl 90USH 'J00yds Ul SIssadold [euoneonpo
SuIuIoOU0d SJOI9Q AU} Ul PUB  SONBUWIOYIBW SPIBMO]} SIpmme d) Ul ‘sdssddord
Sururea] pue SuIyord) JO SUONOU O} UT SOSUBYD PAAU 9M SUONBAOUUT [BIURISANS J0J 0S

‘sonewdylew Surrojdxa

JI0J [00) UOUWIWIOD SB PIsn 9q Pnoys D] PUY 'SUOSSI] ABPAIOAD UI PIEPURIS dUI03]
pInoys axmyno yjsey mou pasodoid oy, s3doouos [eor3oFepad jusrmo o3 Surproooe yoesy
pInoys s1oyoed ], :sordwrexa 921y} oy} e Juryl s 307 -odoing Ul WIsAS [euoneonps ) ul
pauawardur aq 03 2aey syonpoid pue sarrody) Sursrwold 9soy) suoneAOUUT [BAI 10J Ing
'$9s59001d [BUONEONDI U D] JO UONRISOIUI AY) J0] S[qB[IBAR SI S[00} JOUJO pUL JIBM}JOS
Jo AueA o3Ie] Yy IduuUBW ISIAONNSUOD B Ul 3uried] pue Julyoed) J10j [eLIdjEU
JO SUOIOJ[[0d IO puUB SIseq ejep ISIXo Ay ‘Jurured] paseq-Armbur oaneradooo
pue [enplalpul ‘pastue3io-J[os aziseydwa sar1oay) [eo13o3epad juarny) :sojdwrexs a1y,
‘Surures] pue 3uIyoed) jo sjuowoAoldwl [enueisqns I0j pado[oAdp uddq ARy S[00}
pue spoyjouwr ‘s3doouod JO S}O[ IYM UONEBNIIS B UI I8 dM WIISAS [RUOIIBONPS ) U]
“BOPI MOU Y} JO uoyviuawia)duil Y) pue uonyuaAul Ue Yjoq saIanbal uonesouur

ue snyp (9 d ‘Gooz “esonyg ‘gDHO) poyrowr 1o ssadoid ‘ponpord posorduur
ApuedrjIugis 10 Mau & jo uonejuowd[dwl oy} Se uoypvaouur ue sauyep (OHO YL
uone)uIWR[dwW] pue UOHUIAU]J SE UoOnBAOUU]  °T

*ATeSS09U 9q 0] WIS UONEBINPS SONBWAYJBUI
ul suoneaouul 0§ ‘samnpadord uoald Ajdde pue ozuowow 0) pajoadxo ole pue IoYoORI)
1oy) Aq umoys ore A9y} Jeym dje)Il 0) PIUTR]) dJe SJUSPN)S JUXS dwos 0], 's1doouod
o1seq jo Jurpuejsiopun y3noioy) Io ANANEAIO 21mbal jey) suoneniis [eoneWAY)RW
Surppoe) ut [rey A9y, JuIdodur aunb SI 9FpI[Mmouy [BdnBWAYIEW IOy} pue [erdryIodns
Joyjel SI SOIRWdYjew J0J Surpue)siopun Iy [ A[oAaneradoos swajqoid 9A[0S 03 10 UMO
119y} U0 o€ 03 AJ[Iqe 9y Ul JOe[ SHUOPN)S AUBW OO ‘UOHEONPS SONEUSYJEW UOUIIOD
JO SOIOUSIOIOP SNOLIdS PI[BAARI 2ABY VS[d Pue SSINLL oI SOIpMIS [BUONEBUIU]

uoneINPY SONEWIYIBIA JO SADUINDYI( :punoadydeg [

9p 3ingsSne-run-yrew@win ‘Auenian ‘3mqs3ny GE198
‘SOTIRWIAYIRIA] JO SonoepI( JO Irey) ‘Fings3ny Jo AjIsIoArun)
Wi _YJ0A "I Jold

800¢ 4990100 "60/°80 d|qouair
.8ouessieuuo) e| ap adoinI,| suep seousiog sep abessiuaiddy,T, eouslaiuo)

yoeouddy o1wolsAs v
— |9A97 ueadoan3z uo uopesNp3 SoIJeWAYJR Ul SUOIJeAOUU|



11e3NnS YeIsuy-s3e[Id A oyosno( “enxe[dwoy yw JueIw
USNAU USUID I 0FNOZN IO A\ PUN USSP “USNUSP NZ IZJOUIOA JSuny o1 :(6661) "I TOISOA
sued ‘yeysoing ‘(‘pe pug) [ENUBIA O[SO ‘BIep UOIBAOUUI [£130]0Uyd9)
Suneairdioyur pue 3Junoo[od 10 saurepms pasodoid :(Sp07) eIsomng X ADHO
ueg 9dneH [ned ‘owolsAg Joxojdwoy syjuswageuey sop o1391enS :(z661) J MBI
SUARJY S

‘sowwres3ord uoneAoUUl WIR)-3UO] YINS puny 03 suolsiodp [eonijod paygisaioy
pue 2A1309dso1d pasu om Jey) Joj Ing ‘SIedA G| — ()] SIOA0D QWRIJ-OW) OIISI[BAI dI0U
VY 'S1eaA ¢ — 7 Jo spouad Surpuny joafoid [ensn oy urgyim welsAs [euoryeonpa ueadoinyg
oy} Ul suopeAOUUl [elUR)SQNS A[[BAI J09dX9 JouuRd QU0 Ing ‘[BIALL JAYJRl 9q O} SWIS
SIY ], ‘2ui1} 2yp] $255220.4d ISAY) [[€ ‘A1eUOnN[0AS dIE SJuwWdo[oAdp o1wd)sAs doap sy (§)

"SWQISAS [00YOS JUSISJJIP Y} Ul SUOIIBAOUUIL ) JO doUIN[JUI
pue 2oue)doode SAIIYOE 0} IOPIO UI PIBITAIUI 9q 0} 9ARY SIATIBIUSSAIAAI [BIASS AIJUNOD
ueadoinyg (Sunedionied) yoed wol} 0S "S[OAJ] [BUOISAI UIAD IO [BUOHEBU UO pIje[n3al
oIe SITRJJE [RUOIIEONPS Jey) pulw Ul dooy 0} 9ARY oM SIOH "WIISAS [BUONEONPS UOWITIOD
o} Ul uoneISAIUI IIY) Pue SINIANOE [[B JO Juruonounj [euoneziuedio oy} AINSud
01 9ARY A9 ‘[9AQ] [eonrjod oy) O} SUI[ 9)JeaId P[NOYS SIOJENSIUIWPY ‘pPunoidsoeq
[eo12109Y) 9prAoid puB SEOPI SANBAOUUL OJBUIWUASSIP PUB AIIED 0) 9ABY SISUIIOS
Ie[nonued U SIOP[OYSNE)S JUSIIPIP WO 9snIodxd oy} SOUIqUIOd YIIYM UNIJLOSUOD
Suippa] 3uons © podu [9A9] ueodoinyg uo SUOPS Juryoear Iey yons 3simod JO (1)

"SANIAI}OR UOIIRAOUUL
M SunJe)s s[ooyds wol saNSeI[[0d YIr0d SIAYOELd) pooudnradxyg (] 29s) sossovod
UONBUIWIASSIP 0] SUBIW [BIUISSS I8 S[OOYIS PUB SIAYILI) JO SYIOMIOU ‘IOAOJIOIN
‘K1oAne1odooo
SUOIIBAOUUL OIWR)SAS Spremo) sdais oxewr pue 2oudLIddxo a8ueyoxa ‘seapl [eorsodepad
oIy yum  pajurenboe 108 SIOUYOBRI]  SIOUORD) I0J |, SIUDWUOUIAUD  SUIULIDI],,
se pople3o1 oq ueo Aoy] -juowdojoasp [euorssejoid jo syurod [eooy oq 03 usaoid
JART] S[OAJ] JUIIIP UO S.42100a} O sy.L0Miau U[0d Pue SONIS 1] s199(01d Juddar uy

“[OOT[OS UMO II3Y) UT SBIPI MAU A} 0) WIOPADIJ oY) w

PUE [9AQ] [EUONBUIIUI

pue [euoneu uo son3ed[[od Ypm soouolddxo  o3ueyoxd 01 saniqissod a

‘SI0MIQU [BUOIZAI UT SONFeI[[09 TPIM A[9ANRIII00D JIOM 0) SOINJONLS  »

‘SI9JJO UOIBONPA JOYOBI) JMJBWAISAS PUB IR[NTIT  »
Poau SI9Yded) JeY) 10 "SuIAByaq pue uryoea) Jo
sAem SI19} 93UBYD PINOYS SIOYOBI], ‘[ELIJBW JO SOUI[IPING InqLusIp 0} A[UO JUIIOLINS
10U SI 31 PASBSIAUD oIe Sapnj1In puv $a172q 0 jaa2]-viaur ) uo syudwdoaaap aouIg (¢)

"sse[o ul 9oudjadwod [euorssajord 1y} uIso] JO JSLI Y} oYM so3ueyD [eUBISqNS
M uiSeq 0} SISYOBI) MO[[E AJNAOEB JO SP[OY PIpunoq UYons ‘IOAIMOH WISAS
o Jo Anxordwos ay) Jo asneosq — UONEONPS SONBWAYIEW JO soSueyd [B10) Je Wie 0}
Suistwoad j0u S1 3] "SBAIE MIJ B JO QUO UO 9)JBIIUIOUOD )SIIf P[noys sjooyds unedionied

" LOI yaim sonewajew utiojdxa ‘skoq pue sju3 Junowold ‘Suruied] Areurdiosipisjur
‘soyejsti  woyy Surured] ‘o8pojmouy OIseq SULINOOS pue JuUIUILd] OANR[NUWIND
‘uonerodoos juopms Surjowold ‘Furured] snowouoine ‘oIyno yse} e Jurdo[oAd oI|
A114130D f0 SPa.4p UIDW JULJIP P[NOYS SUO [BIUAWAIOUL 9q PInoys sjuawdo[ordp sy (7)

"S[OOYDS Y} JO 9%, ()G - O ISB[ I YOBAI P[NOYS dUO WL} SUO[ A} U] "PIAJOAUL
9q pINoYys S[O0YdS [[B JO 9%, § 1ISed[ e JO ssewl [eonud & oseyd JsIg B Ul SOLIUNOD
[[& U] SJom SIOUOBd) Je swie APOdIp YoM dwun.i304d uvado.insg 23.4v] dia4 e
dn 39s pinoys auQ ‘[00Yds Ul FuluIed] pue Julyoed} ABPAIOA J0J [BIONID I8 SANI[IqE pue
UOIIBAIIOW ‘SJOI[oq JIY ], "S42y2pa] 9y} oI [00YDS Ul suorjeaouur 10§ suosiod Aoy oy (1)

"SNNIS swurer3ord uewan) ay) pue uod[jod swwerdoxd

ueddoinyg oy) wolj 3 -9 oudnadxe Apealfe SI I, (A[9I2IOUOD SUOP 3q SIY) UBd MOH
"SJUSPNIS pue SIoYOed) A[[e100dsa — wI)sAS [euoreonpa Ay} 03 paje[at suosiod

[[e JO sopmije pue SJAI[oq JO [9AJ[-BIOW Y} UO SASUBYD AIBUOIN[OAS-[BIUSWAIOUL
16 wre A9y J1 ‘Suistwold Jsowl QIR SONIANNDY PAYOBAI oq UBD JRY} MO SHUIY
[Josn JAIS $o1joUIdqAD JO saLI0dY) Ay [, “ded siyy 93p1iq 0} so130)en3s do[oAdp 0] dABY dM
0§ "Tooyds ur oonoeld pue a3p[mouy] [B01}210Y} UamIaq ded opim & st 910y} Jng "S[00}
onoepIp 10 s3daouod [eo13o3epad ‘seapl [BI9UST JO O] OU SI I} WOISAS [BUONBONDPI
oY} UI SUOIBAOUUL [EUBISQNS JIOJ 1By} USDS OABY 9A\ AIRWIUNS JJBIPOULIAIUL 1IOYS Y
,9UOP 3q P[NOYS JBYAA :UOISNPUO) °p

"A[oATIRINWIND IOM AJ1) udyMm A[[e1oadsa
‘[oA9[-BJOW oY) UO SJOQJJ Juiaey Aq wWoIsAS oyl unpm soSueyd [enueisqns osneo
uBd A9U) ‘SSO[UIIOAIN] 9OURISIXS S)I JAZUBPUS JOU Op puB WRISAs I Jo Arxdjdwod
oy} M PIOdOE UL I8 AQU] ‘joAd]-Dloul Y] U0 S2IUDYD AUDUOLINOAD-]DIUIUL.AIUL
drenrur 0} Jurstwwold orow Yonwr SI I SONQUINGAD JO K109y} oy 0} SuIpI0doy
“WAISAS a3 Jo
sodueyo [eIjonns Isned A[LIBSSO0dU
jou op [9A9] 109[qo oy} uo soSuey) =
"WRJSAS AU} Ul JUSUBWIWIL
Anxordwioo oy orou3r Ady) oouls
duvuonynjoaa APINASUOT | eyrsy Fuo oY) UL (18] [[IM SULIOS
-|DIUDUID.AOU1 -2UAUD | sanonnsuoo-onhreue  jo  spdwony e
. :SJUTY [nFosn
[242]-D32U DY) UO S9AIS 7°¢ ul pajordap sonauIaqAd Jo K109y
YL (A[[nyssadons pajentul oq odomyg ur
swapsds xa)dwod up suoyvaouuy uoneonpa sonewyew,, wolsks xadwoo
O} Ul SUONBAOUUI [BIUB)SQNS UBD MOF]
[9AJ[-8)oW Y} U0 SAFUBYD AIBUONN[OAI-[BIUIWAIIUI AQ SUOBAOUU] €°€

J242] 1221qo ayj uo

‘papnjout a1e Surties] pue SuIyoes) SUIUISOUOD SJAI[aq PUE $)03[qNns JUSITIP
JO aInjeu oy} JO suonou ‘3 "o UIASAS [00YOS Y} U] 0}0 WAISAS JO SISB) 9} JO suonou
‘sdiysuone[ar [e100s ‘soinjonys [euoneziue3io 3 9 spuoyardwiod jaadp-vrour Y],



Jan Figel'—Commissioner for Education, Training, Culture, and Youth

“L'apprentissage des sciences dans I'Europe de la connaissance"
French Presidency conference

9 October 2008 in Grenoble
Speech

(Acknowledge authorities in attendance)

Monsieur le Ministre,
Mesdames et Messieurs,

Chers amis,

Introduction (in French)

Je vous remercie de votre invitation & cet événement dans cette belle ville de
Grenoble. C'est avec un grand plaisir que je participe a cette conférence de la
Présidence frangaise. L'action de la France dans le domaine de I'éducation et de
la formation est pour moi un encouragement et un signal tres positif, qui nous

invite a aller de l'avant.

Je crois que cette conférence représente une prise de conscience. Nous avons
compris, aujourd'hui plus qu'hier, que la préparation des jeunes générations aux
- compétences scientifiques et technologiques est dans l'intérét de la société dans
son ensemble. Nous devons nous préparer a la "société de la connaissance" qui

s'impose a nous chaque jour de maniére plus évidente.

Nous ne partons pas de rien. En Europe, depuis des siecles, la science et la
technologie font partie de notre patrimoine. Nos scientifiques, nos chercheurs,
nos professeurs sont reconnus dans le monde entier. Je profite d'ailleurs de cette
introduction pour saluer I'attribution des prix Nobel de médecine, ce lundi, a 3
médecins européens, dont deux Frangais. Je vois 12 un signe encourageant pour

les jeunes scientifiques et chercheurs d'aujourd'hui, et ceux de demain.




Aujourd'hui, nous devons travailler dans deux directions. D'une part, former les
scientifiques de demain. D'autre part, donner a tous les éléves la culture

scientifique dont ils auront besoin pour réussir dans la vie.

The challenge

In a global world, Europe’s most precious asset is its people — their skills and

know-how, their ideas and innovation.

Quality education and training are indispensable, if Europe is to succeed — if we
are to stay competitive, improve our standards of living, and keep our influence

in the world.

And they are indispensable for our young people, who must be able to navigate

a patﬁ securely and freely through the knowledge society.

Our children must leave school prepared for the world outside: ready and able to
become active, engaged citizens; with the skills and attitudes to meet the
demands and benefit from the opportunities of an ever-changing labour market;
with the knowledge and creative capacity to shape our societies for the good of

all.
Maths, science and technology education is a vital part of this palette of skills.

- Our schools and universities need to produce people who are capable of
pushing back the boundaries of technology innovation. Technology
doesn’t just happen by itself. Technology is people — a whole chain of
people who take the bright spark of invention and turn it into new

products, new working methods, new ways of viewing the world.

But MST skills are not just for specialists. MST skills are essential for all our

citizens.

- Increasingly, jobs need higher levels of skills. Already, more than half of

all Europe’s workers are using computers, The trend will intensify.
g




Our forecasts show a large increase in high and medium skilled jobs, and
a sharp drop in jobs with little or no formal qualifications. As routine jobs
die away, and creative tasks grow, people without basic MST skills will

struggle to find satisfactory jobs.

- In addition, our daily environment is increasingly complex. We have to be
able to grapple with difficult issues, whether this is a financial crisis or
climate change. Without a measure of scientific and technological
understanding, people may become frustrated and disengage from debate
on ethical and social questions. MST skills are not just vital for jobs, they

are part and parcel of being a citizen in today’s world.
The context

But Europe is faced with a skills paradox in MST. Although the Union as a
whole has done rather well by meeting, and even exceeding, the European target
to increase the numbers of MST graduates by 15%, the picture is less

encouraging than at first seems.

Growth rates vary between Member States and depending on the field of

study — for example, a massive increase in computer science, almost zero

growth in life sciences. Women continue to be under-represented.

And, despite the growth in numbers, we are simply not seeing this translated
into MST jobs. There is a skills mismatch even on the relatively secure science

& technology labour market.

Only a small number of MST graduates work in research — largely because

we are still not spending enough on research in Europe. On the other hand,

many companies find their hands tied when it comes to starting up new ventures

because they can't find the MST skills they need.




In world terms, too, the picture for Europe is not encouraging. If we look
westwards, there are significantly more researcher jobs in the US than in the EU,

even though the EU has more MST graduates.

Looking east, China is producing more than twice as many MST graduates as

the EU. And India is already the world’s largest exporter of ICT services.

In schools, the PISA surveys show that Europe is not improving its performance
in maths and science. Far too many of our young people are at serious risk of
being left behind because they leave school without the basic maths, science and

reading skills. We must redouble our efforts for these young people.

The European response

What has been our response in Europe? And how can we improve it?
- Working with Member States

First of all, there is genuine willingness to work together to find the right
solutions. Member States are concerned — as shown by their agreement on

setting a European target for MST.

The Commission has been supporting solid peer learning by the Member States,

amassing a great deal of good practice and common understanding on how to

improve science learning and teaching from school to university.
I am very pleased that this conference is closely linked to the work of the peer-
learning group.

- Rocard report

I am also very pleased that yesterday you heard from Michel Rocard.

Two years ago, with my colleague Jan Poto¢nik, commissioner in charge of
Research,I launched a High Level Group, chaired by M. Rocard, on combating

declining interest and raising recruitment into science and technology studies.




Their report sent a strong message on the need to overhaul science education in
schools, to move away from ‘chalk and talk’ towards inquiry-based teaching.
Good news travels fast: Japan has just translated the Rocard report into

Japanese...

The Commission has put 60 million euro from the 7th Research Framework

Programme into projects that pioneer innovative teaching methods in MST.
- Addressing perceptions, changing teaching

In fact, I think M. Rocard and his peers have put their finger on the problem. We
need to tackle the perceptions and the practices that give science a bad name,

even among very bright pupils.

Science subjects are perceived by pupils — and often, by their parents - as

difficult, abstract and dry.

We need to grab pupils’ attention from the earliest age. As the research shows,
pupils like practical work and linking school science with real-life. This, after
all, is how science advances. And as we know, a ‘hands-on’ approach doesn’t
mean ‘minds-off’. We'll never know if Archimedes-really did take a bath..., or if
Newton saw the apple fall..., but we do know that science advances by empirical

observation, and this is the approach we should be fostering in our schools.

- Schools for 21st century

At the same time as we are re-thinking science teaching, we are reflecting on the
role of schools in general. Can we equip our young people for the 21% century

using methods that may not have changed much since the 19"?

Think of the amount of information a young woman or man from 100 years ago
would have come across in the course of a week or a month. And compare it
with how much our young people absorb from TV or the internet before they

even leave for school in the morning...




We are producing and consuming knowledge far more intensively than in the
past. This calls for new skills - to be creative and innovative, to adapt to change,

to communicate well, to work in teams as well as individually.

We need to help our education systems to deal with this new world: to ensure
that young people can develop their specific skills and talents, but also learn to
work together, exchange ideas, enter into productive dialogue and cope with

uncertainty.

It is therefore crucial to look in the round at the skills and attitudes that young

people need.

One useful starting point is the set of key competences that Member States agree
every young person should have leaving school. The key competences
framework shows how skills overlap and interlock with each other. Learning in
one area can strengthen skills in another, building up a set of interconnected

skills so as to be creative and innovative in an interconnected world.
- Partnership approach — involving business

We need to connect up schools too, to support them through cooperation with
other stakeholders — with universities, with the scientific professions, with

business, to help foster innovation and a stimulating working environment.

The Commission will be unveiling a new initiative - New Skills for New Jobs -
to help us predict the skills needed for the jobs of the future. By helping define
the skills sets needed for jobs in scientific and technology fields, it will give
these jobs a clearer, more attractive profile, and make it easier to match the skills

young people learn and the skills they need for jobs.

I set up a University —Business forum earlier this year, where this is one of

the issues on the table.

While respecting the competences of the Member States in the curricula of their

schools systems, I believe that partnerships between companies and schools can




i

help schools to impart the new skills needed — problem solving, planning and
managing learning, for example - as well as providing role models to attract
students towards jobs in the research or scientific fields, for example. This

approach may also help close the gender gap in the MST area.

Conclusions

In conclusion, yes, there is work ahead. But it is not a question of oo little too

late'. Let me quote the Chinese proverb:

"The best time to plant a tree is twenty years ago; the second best time is
today”.

By acting swiftly, decisively, and in concert, we can put Europe on the right

footing for the 21st century.

ok ok

Mesdames et messieurs, vous étes & la mi-temps de vos travaux. Je sais que les
tables rondes et réunions d'hier ont déja produit des résultats substantiels et c'est
avec grand intérét que mes services et moi-méme lirons le compte-rendu de ces
deux jours de conférence.

Permettez-moi de féliciter de nouveau la Présidence francaise d'avoir organisé

cet événement.

Je vous remercie.
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