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Introduction

The poor performance of the Italian students in théARA@3 enquiry uncovered the diffuse
shortcomings of school learning in Italy and came sisogk to the public opinion. The declared
EU priorities for education (Lisbon 2000 and Stockholm 2002) redhe participating countries to
(a) promote basic competences for active and respemsbiicipation in the knowledge society, (b)
strengthen (improve) the study of scientific subjectatlis science, technology etc.), (c) spread the
ability to use ICT.

In the light of these indications science educatidtaily is in bad need of radical improvement,
starting from the very first school years.

Some of our woes (with special regard to physics) grerted in the AIF document contributed to
last year's IMPRESSE Meeting in Renrida/e will now consider the issue from a more general
point of view and describe an new initiative that, ve@e, will contribute positively to the wished-
for improvement.

The problems

1)_Aims of Science education

Teaching science in school can (or must?) serve tiferetit but related aims:

- to build the intellectual tools that enable a petsouse knowledge, however learnt, in life

- to promote the understanding and appreciation of howtgici&knowledge grows and of the
logical structures of the different sciences.

We think that both aims are irrenounceable for asrméd citizen. The problems are:

- how should the teaching learning sequence be calibrateder to suit the different age groups?
- what do the pupils retain at the end of their compulsohpoling?

Research in science education has given some answtghelyesearch results are unknown to most
teachers and, unfortunately, science lessons in fuydaes often fail to deliver the basic knowledge
and abilities that were not acquired before.

The low degree of knowledge and ability at the end ofrs#eny education is documented by the
answers given by motivated candidates to the admissanseto degree university courses in
science subjectsThe admission tests to the two-year specialisatiboas (SISS) that prepare
new teachers for upper primary (11 to 13) and secondarylsstience education show that often
these requirements are still inadequate even afteee-tlear university degrée.

2) Teacher training and education

Initial education

- Infant and lower primary (6 to 10) schools
The teachers are educated in the degree course “Sodrigamary Education”. The prerequisite
is having finished a five-year secondary school couMsay students have very weak

! Seehttp://udppc.asso.fr/info/impresse/IMPRESSE2 ER.htm

% A 2004 survey of the admission exams to the universityseoofr Life&Earth Sciences (Scienze Naturali)
revealed “a widespread incapacity to reason out of raielledige, to interpret schematic graphical
representations, to advance arguments pro or con dificiessue, to evaluate the correctness of an expertiahe
procedure, to discriminate hypotheses from theories'Bahdiera, “Valutazione di padronanza in ambito bio-
naturalistico: i test a scelta multipla”, Ui, 2005, p.42

% In some cases less than 50% of the candidates gaeetcanswers to items that belonged to the subjecenafit
their own degrees. G. Anzellotti, F. Mazzini, “ll ed;mamento delle prove di accesso alle SISS per gli gmdiri
scientifici: primi risltati del test di settembre 2004&%J1R, 2005, p.72




backgrounds in science and maths and must acquire the&kbagiedge and abilities while they
learn the teaching competences.

- Upper primary (formerly “middle school”)
The teacher teaches a wide array of subjects, congph&aths, Science (Life&Earth, Chemistry,
Physics) and Computers so the two-year specialisatioyo$is open to three-year graduates with
different educational backgrounds. The study mentionédliowed that the science knowledge
of the mathematicians was very weak and, vicevensahiblogists and the naturalists were
unknowledgeable in maths. These students are requiredu tiileir knowledge gaps before they
graduate as teachers.

- Secondary schools
The courses are split in the two subspecialties “Péysiormatics-Mathematics” (FIM) and
“Life&Earth-Chemistry” (SN), reflecting the traditiahcoupling of the science subjects in the
ltalian lycea. The study mentioned®ishowed that in the FIM exams (taken by three-year
graduates in physics, mathematics and engineering) tinematicians exhibited widespread
weaknesses in all the fields touched in the test whghysicists not only obtained the highest
marks in their own specialty but were also superioh&éonbhathematicians in the maths test.
In the SN exam the mean total scores of the candidatestly coming from biology, chemistry,
geology and life&earth studies) are practically equivadert the differences concern the specific
specialties: th chemists being strong in chemistrysiphyand maths, the geologists and
naturalists in the earth sciences and the biologidt®logy. Of course the students are required
to fill up their knowledge gaps before they graduate as ¢esich

In-service updating

- In presence: an effective course could be quite expensiterms of money for the school
administrators and in terms of time for the teachBng. course effectiveness is highest if it
requires active involvement, feedback and e return seaftir an adequate lapse of time.

- Distant learning: to enhance the effectivenegbisfchoice some form of interaction and tutoring
is required. In Italy the newly certified teachers npaticipate in web-based discussion groups
organised by the state agency INDfREhe science teacher associations contributed madsrat
to these groups. Once the course is finished and comat&ctsoken it is difficult to estimate the
practical value and permanence of this form of updating.

3) Assessing the pupils’ learning

INValSI® is the Italian state agency in charge of measurindethes of the pupils’ learning in our
schools. The procedures are still in trial and, untnihe testing has been administered only to
schools that volunteered.

Past and present initiativesfor science education

1) Past

Initiatives aimed at promoting good practice in schoenae were occasionally promoted by the

Ministry. | will only mention one of the most re¢eand prominent (but dating back to the late

'90s), called Se¥, in which a number of school-originated projects wieneled. The funding

constraints limited the number of possible participahis, were selected on the basis of their

proposed projects. An interesting feature of SeT wastthequired the projects to be

- shared by a number of schools, possibly at diffesigetlevels and in different geographical
regions

- shared also by external partners, e.g. in industry

* INDIRE (Istituto Nazionale di Documentazione per |'tvazione e la Ricerca Educativa)

> INValSI (Istituto Nazionale per la Valutazione delt8iaa educativo di Istruzione e formazione)

® SeT (Science and Technology: National iniziativephmmoting the development of products and services fenBei
and Technology education.)



- co-coordinated by one of the schools and by a paeimgaiged in research at the university level.
SeT produced very interesting examples of good practicefatekp and insightful thinking about
what to teach, how to teach and why teach scienddfetent school levels. The initative is now
closed and the products are collected and freely avaifatie INDIRE websité€.

A good question is how much are they sought by teachersiwimajority, seem not to be
particularly comfortable with the web.

2) Present

The “fuzzy” experiences in the INDIRE discussion group#ioned what the science teachers’
associations knew from the start: distance learniggntniielp but it surely is not enough. On the
other hand, the associations’ strength, time and ressare limited and the direct disciplinary and
methodological updating they are able to promote cantounfh a limited number of teachers. It's
imperative to offer good in-service help to the teasivere the teachers are

This persuasion promoted the ISS Project, a recentgoahip involving AlF, ANISN

(Associazione Nazionale Insegnanti di Scienze Naju&@1/DD (Societa Italiana di Chimica-
Divisione Didattica), the Science Museums of Milanau@do della Scienza e della Tecnologia) and
Napoli (Citta della Scienza) and the central Ministry.

The project will last (3+3) years. It’s aim is to prdeian adequate number of suitably equipped
science teacher centres, mostly hosted in schobésenthe teachers will find expert support.

The main target is science education in the first 10aafrears (pupils aged 6 to 14). Foremost
attention will be put on lab-based approaches, where/the “lab” is given an extended meaning.
The tutors and facilitators are now being recluted wolantary basis and will be prepared for their
new responabilities in courses that are scheduled rioirstactober.

! Seehttp://www.indire.it/set/areal_esperienzescuole/cm131/5.80me examples are

- Scuola di base: i linguaggi della matematica e delle scienze e la razmambne di fenomeni ed esperienze comuni
(Coordinators: an Elementary School and the Mathes\&tept. of the Univ. of Genova)

- MEMO — macchine, energia, misura e materiali nell'Offic{@aordinators: a Vocational School and the School of
Engineering of the Univ. of Modena - Reggio Emilia)

- Biotecnologie classiche, recenti ed in cla@Seordinators: a Scientific Lyceum and the Istituteetnazionale di
Genetica e Biofisica of CNR)



