I ntroduction

At the annual NVON conference in 2005 in the Ndtrets (presented by NVON and
Wageningen University Research) a one day conferefparticipants in the project
IMPRESS (Improving Education in Secondary Scienwek place. Various speakers
presented their views on Science Education in éutluring this IMPRESS meeting

This article seeks first to summarize major viewnpothat reflect the speakers’ views on
curriculum and innovation in an effort to identpggssible next steps to be taken by the
participating teacher associations at the time ASE (UK), MNU (Ge), UdPPC (Fr),
VeLeWe (Be) and NVON (NL). This ‘report’ does natadl intend to reflect the
respective contributions in a comprehensive manner!

From the keynotes

Dr Hans Corstjenspeaking on behalf of the * Platform for Sciennd @echnology’*
characterized the current changes with respetiet®titch secondary school system by
means of the following paradigm shift

1990

government decides on timetables, teacher
gualifications, etc.

Schools and teachers had clear set of obligatinds a
mandatory elements.

Result: no innovation minded schools

2005

more responsibility for schools on programma, on
organisation, on staff, etc.

policy is focussing towards urge for quality anduis

Result: more different science programmes in the
schools and own policy on science in the school
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In order to support secondary schools in realibioth the over all school structure and
the “teaching culture” in classroom teaching theeAgy has installed a particular project
—Universum Program- which seeks to stimulate schtwokstablish goals such as:

1) Modernization of (science) subjects, both educatior]
and pedagogical (didactical) changes

2) Inclusion of practical and job orientation

3) establishment of (regional) networks with institute
for higher education

4) improvement of science and education activities

- from projects to structural changes and
improvement of science education which attractsemor
students!




Prof Dr Bernd Ralle from Dortmund Universiyarted by sketching outcomes of a
couple of recent international surveys — TIMMS 1988%ade 4 in Primary), IGLU 2001
(Primary in Germany), and PISA 2003(Secondary),ilistrate the actual state of
science education in Germany:
1. The increase in scientific literacy competenciegsates from primary level to lower secondary
level till end of compulsory education

2. German students loose international competitivemds=n passing through lower secondary level
science education.

Prof. Ralle next illustrated his views on particutansequences of these outcomes by
means of the following theses and suggested actions
1. students’ motivation and interest in science edonatecrease in lower secondary
more than in other subjectsading to
a. promotion of in stead of selection of lower achisva order to improve the educational
system
b. flexibilisation of making a transition from genetal specific subject based science
education
2. there are lacks in adequate vertical networkinigaifning contents hindering
students’ cumulative learning and feeling of beaogredompetenteading to
a. reduction and reform of the syllabus
b. elimination of the gap between primary and seconpdaience education
3. students learn a lot of facts and data. They aralle however to apply them in
various context, nor to communicate and discuss theading to
a. turning understanding of scientific texts, debatamgl presentation of scientific themes,
problem solving into core objectives of the curhicn
4. students’ lab work does not inherently encouragé tmderstanding of science,
leading to
a. turning lab work into an important part of scienegucation, since conducting
experimental investigation is central of gainingtuledge
b. turning recent research outcomes on how to integlalb work in classroom practice
into a major topic in teacher education
5. new media are not inherently conducive for learnieading to
a. drop the idea that the introduction of new medidéself will take away the necessity for
students to understand that becoming a successftriér demands from them to make a
real effort
b. the insight that the advantage of self directedresy hyper media has been proven only
with learners with high potentials in specific greewledge
6. enhancement of co-operating learning strategiddmirove self-activity,
interest and learning outcomleading to
a. the necessity to reform science education accolging
b. improve initial and in service teacher training acdingly
7. context-based curricula seem more efficient dusotb cognitive achievement
and motivation|eading to
curricula which include:
1. authentic contexts
2. support of learner’s autonomy
3. room for social discourse

Next Prof. Ralle illustrated in various ways how trarticipants in the project ‘Chemie in
Kontekst’ seek to optimize the use of various styegs to implement this innovative
science curriculum.



Prof Dr Rietje van Dam Mieras from Open Universdiso speaking as Chairperson of
Béta Federatiof, presented her ideas in an address entitled “Trademvorld as your
learning environment”, including the following skexcts:
» Historical background, to analyse the origins @ sichool of today
* Learning and education, to analyse relations betweese two concepts
* Innovation of education, to analyse relations betwthese two concepts
» A future scenario?, to explain the speaker’s vievthe future of education.
Prof. van Dam expects changes in education thiactefhanges in the societal
environment such as globalisation due to transpOfit,and trade liberalization. It should
be noted that:
» Both local and global dimensions are important
* Media are growing in influence
* in communication ratio and emotion are of imporggnc

» Continuous change is the most constant charadterist

According to this speaker, education in a changogjety asks for “world citizens” who
are aware of matters such as

» Complexity, which asks for multi- and transdisangliity and stakeholder
participation which in its turn has particular ceqaences for learning
environments

* Interaction between the global dimension of th@legical- and climate
systems of ‘Planet Earth’ and of the economy aeddbal dimension of
the dally life of learners

» Virtual space as a complement to natural space

The educational system therefore faces the follgwimallenges:
» Towards clear learning objectives and a guarangeed quality

combined with flexibility to accommodate differdatirning styles and
preferences

2 Béta Federation is a discussion platform of regmetives of a wide variety of interest groupsied to
both educational and professional institutes



» Design of learning environments that constitutgiimsg meeting places
for a heterogeneous learning communities

» Facilitating the change on the part of teachemnfaoteaching to a
coaching role

» Design of adequate assessment methods

In summary, the speaker raises the question: Babkgics?, in terms of:
» aim for students to understand both their physioal social environment

» establishing a sound balance between instrumendasabstantial
rationality

» Use of knowledge in a responsible way

* Towards “Scolé” i.e. creating in school ‘free spdoehink together with
others

Mrs Monique Schwob (Union de Professeurs de PhgsgiChemie; UdPPC)

This speaker characterized French secondary edodayifeatures such as:

- it is strongly state-centralised with a stronkgrior the ‘Ministére de I'Education
Nationale’

- schools have little autonomy, e.qg. official teiaghhours and curricula are decided upon
nationally; teachers are also recruited on a natibasis

- curricula are set up by national expert groups pNblic debate is involved regarding
their objectives, pre-testing is hardly exercisedare didactical aspects taken in
account. STA’s are consulted only at the end ofptloeess and not during the
development of the national curricula.

- teachers have little autonomy because of charattbe national curricula and have to
follow detailed instructions on how to implemengih They are also under constrain of
the national final exam.

- the final exam (baccalauréat) is also nationdl @nsists of both written papers and
oral examination. The French public is stronglpeitied to it.

Starting from 15+, secondary schooling in Franctuithes two streams, general and
technical education. The latter however, is chdsea minority of students. General
education in upper secondary consists of threeraifft courses (science, literature,
economics). Remarkably, science is the most resedrstream in general education and
chosen by the best students, among which a higtbauof girls.



Up to 16/17 years (bac-2) the curriculum is nonesdised, includes many non-scientific
and compulsory subjects plus all the sciencesrtiaths, physics, chemistry, biology, earth
science and technology; the latter is taught inclosecondary only).

To some extent, this multi-science approach, (reoBjects being taught) lasts until bac+2.
Also, all students in French secondary conduct exgaats in science labs, in groups of 24
students in lower secondary and in groups of Ifper secondary. This lab work is
included up to their final year of science studeatsl up to bac—1 for the others.

Currently a number of issues is discussed in Franostly among those working within
the education system and hardly among membersaofitter public. The issues are

1. Science for all, or science for university mgil

As was stated earlier the science course is vgoylpg and is chosen by the best
students, basically. Numbers of students are ndingieg and include lots of girls. The
course does contribute to a social awarenessensei

BUT, it does not succeed in meeting the needseofithiversities. And, only 30% of the
science students do not continue in science béfecalauréat

2. At any rate, our short-term problem is a forabéelack of teachers with huge pending
retirements.

3. The impact of the final exams on the naturéhefdchool curriculum.

Items of discussion in this context are:

- should all subjects be addressed during the maltiEexam?

- how should the different subjects be balancgaréonote science education?

- how can we prevent exam preparation from pravgidiver educating students in the
broadest sense?



4. What content should be taught to what typestudents? Here, a couple of issues is
in debate.

- How to balance the curriculum, i.e.

Should we focus on either science for everybodgihee for social awareness

onscience for scientists, as the main facets ofctimgculum, or should we

include both curriculum facetg to and if yes up to what year should we e.gl dea

with science for everybody /science for social amass mainly and how to link

up these two facets in the successive part ofuhgcalum?

- Concept or context based curricula?
By tradition French science education is stronglycept-based. The issue
—concept or context- however starts to come in@elbat not in an
explicit way. It is at any rate not yet an issuélply debated, nor has it
been subject of particular educational experimsatkar. Didactics is
rarely referred to in this context except whentezlado extremely specific
points,
- although today’s curricula’s ‘packaging’ is rafl to as context based
the actual classroom teachirggnains concept based and academic. Since
the curriculum objectives are not well definecsijuestionable if are they
supposed to appeal to all students, or to motizihief them? Should all
students be provided with a solid scientific backod? How can the
intentions of those who devise(d) the nationalicuta become passed on
to the teachers who have to teach them?
- the pressure of the final exam (problem solvimg written paper)
resultsin a concept-based teaching.

- Integrated science vs academic subjects?

- currently primary teaching is in renovation, incghgltaking on
board science teaching of the ‘integrated scietyge.
- this concept does not appear as such in secoedaocation. The
trend here is rather to promote interdisciplinaviy projects
where different teachers share common themes sueheagy,
health, environment.
- grass-root teachers however, are not ready nbngvio take part
in teaching integrated science.
- some academic societies are in favour of it,ianthy well be
experimented in certain schools.

UdPPC plays its own role in the French debate aicatbn which is constrained
however by both the strictly centralised system twedack of autonomy of schools and
teachers. Nonetheless, UDPPC takes the followisgipos in particular issues:
-as concerns lower secondakyDPPC is in favour of
- ‘science for all’ in all 4 years of lower seconga
- experimental, research and questioning activitesll, in groups not exceeding
18



- lab work,should be at the core of our teaching, for alglblevels and until the final
exam in the science course and must be assessedlimicalauréatHere, adequate
funding is a pre-requisite.
- UdPPC by principle supports the introductiomefv educational methods.g.
documentary activities, interdisciplinary activitjgroject-based teaching)
- the science courge UdPPC, has to become a really scientific orsmagather than a
general selective path.
- in service trainingof teachers should become extended and compulsory
- help the teachers implement changes in curridetaded by the Ministry
- to contribute to teachers’ general scientifidurd,
- to make teachers more receptive and aware ola@wents in the research
field.
- UdPPC favours a national debate on the functfdheofinal exam including: role and
status of the different subjects that are assesmssatrding to the differences in courses
(literature, economics, science), and their impuargafor the future studies of the pupils.

UdPPC envisions actions with respect to

- the Ministry : stances, protest declarationsndpéers, meetings with the officials in
the Ministry

- other teachers associations and learned soc{etésctive of 14 associations and
learned societies for greater influence) : prelesases

- teacher unions (not so easy...)

- teachers : providing them with information is @astvital as it used to be (they can now
get it from other channels), we tend more to pr@niotmation and thinking

. ajournal, formation tool, providing thoughts amr profession and scientific culture
. 4-day Annual meeting

. regional days

- a very active role in promoting and organisingaraal scientific competitions
(Chemistry Olympiads, co-founders of the Physicgn@liads,Objectif Scienceas well
as international ones (International Physics/Chign@lympiads, Science on stage)

- a very active support of World Year of Physic§20



Mrs Lyn Haynes (Association for Science Educat®8E in the UK)

This speaker started by emphasizing the importahdeaving clarity concerning the
aims and objectives of a particular curriculum lpting from Tyler’'s Basi®rinciples
of Curriculum and Instruction(1949), i.e.
1. if an educational program is to be planned aneffbrts for continued improvement are to be
made, it is very necessary to have a conceptidheofjoals that are being aimed at.
2. these educational objectives become the aiteyiwhich materials are selected, content is
outlined, instructional procedures are developed &sts and examinations prepared
She also put forward Prof. Paul Black’s concepthef Eternal Triangle’ consisting of

Curriculum

Obviously, Mrs Haynes aims for
education that achieves and/or promotes learnirteathan a systematized
accumulation of knowledge without the ability tgplpthe knowledge to life

® On the part of the students this includes in hewveducation with the following
characteristics:

* Dbroad

* problem solving (situation-
related solutions)

* relevant

e stimulating and motivating

e exciting or the Wow! Factor in
Science

* engaging to encourage
ownership

» thought provoking

On the part of the teacher the demands are:

start from the learner’s existing
understanding

help the learner understand the
learning aims




The speaker also touched the issue: ‘Should alesits be taught life-survival skills to
enhance survival in the aftermath of conflict, faminatural disaster?’, while
emphasizing the necessity of taking in account @gbis respect key questions such as:
“Yes/no, which skills and why?

Finally, concerning the issue of ‘Bringing down tBarriers’ between School and
Society, this speaker stated
1. Education is a powerful force in securing edifi@ichances
2. Curriculum and assessment should encourage inmovati
3. Professionalism must be respected
4. “The public have a right to know how effective edtion is, but
accountability can be both rigorous and supponivechools”

Mrs. Sabine Thomas (MNU, Germany)

This speaker reported that: ‘unsatisfying resuith wespect to German schools of
international studies such as PISA and TIMSS —ghmot quite unexpected by experts -
gave a strong impact for innovation and lead taegainumber of political efforts to
improve education’. This aroused several -simulbasey initiated- efforts to further
refinement of classroom practice as quickly as ipssshowever not to re-form the
educational system.

To begin with, the “Permanent Conference of Edocalilinisters ” decided to introduce
national educational standards that are compulsorgll 16 German “Bundesléander”.
MNU was given important roles such as bringingfundamental recommendations
worked out by experts and making comments on trdinpinary draft standards.
Currently, the national educational standards aredgtransferred into new curricula and
guidelines for classroom practice. MNU is activetyolved in way such as being an
acknowledged advisory group, the organiser of @xpenferences as platforms for
exchange and co-operation.

Mrs Thomas characterized the current change ingoepain Germany by means of the
paradigm shift: ‘from “input steering” to “outpubntrol”. The following steps to
implement this change, are envisioned:

1. the development of @ompetence modebnsisting of two categories of competencies
ie.

* competences related to processes (be able to detlsiog)
» competences related to concepts (know something)

2. the derivation from the competence model of bational educational standards and
new subject programs (curricula). Included, bothtiomal harmonization and
interdisciplinary harmonization are aimed for. Tiheoduction of integrated science
in both lower education and primary education. MHbwever, does not support
integrated science beyond age 11+. Here, it iss@med to expose the students to the
specific methodical and conceptual differences betwthe classic subjects as well as
to well-based interdisciplinary cooperation. Thienshte goals here is to develop with
students well-based disciplinary knowledge andit&sl that provide a frame or
orientation for the learner.



In addition, MNU is also in favour of:

context-based and cross-disciplinary learning “ssrthe disciplines”. Hence, under
development are proposals for a harmonized useothf basic scientific terms —so
called “nodal points”- and junctions between thiemsific disciplines, such as system
concept, balancing concepts e.g. matter and pestignergy, mass, continuum —
discontinuity (particle concept)
changing classroom practice from instruction ofdstus towards construction of
knowledge and ability by students themselves
the use of systematic and regular evaluation offeréifit levels. Hence, valid
evaluation instruments have to become developedfialtitested. (As a matter of
fact, the government supports the development lmgrammes as e.g. “SINUS
Transfer”.)
reform of teacher training in all three phases aeademic training in university,
initial and in-service teacher training. As far BBNU is concerned, the current
situation in Germany unfortunately tends to becaompletely unclear since too may
universities are actually conceptualising their astudy models. MNU is in favour of
a particular model for teacher training which

» acknowledges the professional working field rigioinfi the start

* includes a broad and high quality training in tvea@emic subjects,

* includes fundamental didactic training as well asttention to practice-

oriented pedagogical aspects.

In conclusion, Mrs Thomas compares the strong amadilaneous movements on the
German education scene to a heavy earthquake wbithmakes teachers feel troubled
on the one hand and at the same time offers mapgramities to initiate advances in
science education. In this turmoil MNU tries to bpen-minded, critically driving
forward the proceedings on the one hand or pullbitade whenever necessary, on the
other hand.

Mrs Jenneke Kruger (NVON Teachers’ Working PartyWpper Secondary Education,
Netherlands)

According to this speaker, recent outcomes of rebean students’ learning results in
Dutch upper secondary schools relate to charatitsrisf the curriculum such as:

« difficult

* boring

* no connection with real life

» fragmented and isolated pieces of knowledge.

Improvement is felt to be possible ngreasing the coheren@mong the respective
subject curricula.

The working party Upper Secondary is in the procdésieveloping a curriculum model
along these lines. At this stage, a concrete examph development in which particular



concepts, contexts from daily life, from differestications and from research and several
domains from exam programs are combined. In additlte working party seeks to
define what —minimal- conditions within schools atgposed to be necessary for
implement ting this particular curriculum model.

The model should contribute in balancing withinssl@om teaching three kinds of
interlinking the science subjects involved:

Coherence

Coordination Cooperation

The underlying pedagogical (didactical) approacthefmodel includes characteristics
such as

* learning activities which support both active angrenindependent learning

» Groupwork

» Practical work, and hands-on activities

* process evaluation including go/no go type decisiaking

Mr. Marc Beddegenoots (Vereniging voor Leraarsan/detenschappen, VeLeWe
Belgium)

This speaker presented results from a recent itiermal study -Euroscene 2003- in
particular results relevant for science educatioRlanders.
The following conclusions were presented:
1. with respect to the science curriculum
» Pupils think that studies in exact and appliedremeare too difficult (80% agrees)
» At secondary level pupils do not obtain a good idleaut what science really is (63% not agree
» Pupils view exact and applied science as cool aisthbsslike (55% agrees)
» Pupils do not have a clear view about what kingrofessions are open to them (55% agrees)
* Other reasons: the curricula are overloaded, Wiiahes less time for exercises in order to learn
to understandlith respect to (students?) ideas for improvingdheiculum:
» education which provides more links between thersm@ subjects(73% agrees)
* education which provides more links between sciemzkother subjects(70% agrees)
» less pressure in the curriculum so that more tsravailable for exploring and reasoning together
« make sure basic knowledge is acquired first and linés to other subjects can be introdudad

retrospect

Basically, NVON organised the Impress meetingsrduthe Wageningen conference in
2005 to kick of a co-operation of STA’s in Europe. a result of this particular meeting
two aims for the future were identified:



» the representatives of all the STA’s representedeatonference agreed to the initial
objective of NVON, i.e. to start off a joint effaxd identify common European
characteristics for future science curricula.

» it was decided tgtart this enterprise by having a couple of meetingh@context of
‘getting to know one another’. Therefore, it wasided to exchange information on
the state of the art in student lab work, in Reratdhe UdPPC-conference in 2005.

This section of this notice however, mainly funosdo propose a couple of suggestions
for discussion in Rennes on the topic “identify eoom European characteristics for
future science curricula”. These recommendatioasased on both the keynote
addresses and the presentation by Prof. Dr BrasedWggeningen University- who
acted as a moderator during the conference.

Recommendations for decision makers at the inter national, national and
school level

* enableschoolsand teachersto
o offer moredifferent science programsin the schools
0 havetheir own policy on sciencein the school
* enableschoolsand teachersto
* Modernize the content of the science programs, keipect to both educational
and pedagogical (didactical) aspects
* Include practical and job orientation in studertcd activities
» establish (regional) networks with institutes fagher education
» stimulate the increase in numbers of science staden
o improve the educational system to promote lowerexens
0 make the educational more flexible to enable sttslienmake a transition
from general to specific subject based scienceattuc
» dtimulate theimplementation of context-based science curricula which
include:
o authentic contexts
o room for social discourse among students

Recommendations with respect to curriculum, pedagogy and didactics

» curriculum content. Revise the current subject @ots to establish

* reduction and reform of the syllabi

* increasingly coherence among the respective subtjedtula

- elimination of the gap between primary and secondeience education

» turn understanding of scientific texts, debatind presentation of scientific
themes, as well as problem solving into core objestof the curriculum

* pedagogy and didactics. Change the current classpoactice by

* turning lab work into an important part of sciemckication



apply modes of co-operative learning strategigmfwove students’ self-activity,
interest and learning outcomes

context-based and cross-disciplinary learning “sithe disciplines”. Revise the
current subject programs to establish a harmonisedf both basic scientific
terms —so called “nodal points™ and junctions keswthe scientific disciplines,
such as system concept, balancing concepts e.termatl particles, energy,
mass, continuum — discontinuity (particle concept)

Recommendations with respect to initial and in-service teacher training

turn recent outcomes of pedagogical research ontbanwtegrate lab work in
classroom practice into a major topic in teachercation

turn recent outcomes of pedagogical research ontbh@whance co-operative
learning strategies in classroom practice

acknowledge the professional working field rigldrfr the start

include a broad and high quality training in tw@demic subjects

include fundamental didactic training as well aterdion to practice-oriented
pedagogical aspects

In summary:

1) Do whatever it takes to relate science teachirggudent’s realdurrent and futurg
life

2) Bear in mind that all —and in particular scientiftoncepts function only within
particular contexts

3. Do whatever it takes to expand the W&uactor in your teaching



