Quality in Practice-oriented Research in
Science Education

Proceedings of the 17th Symposium on Chemical Education
held at the University of Dortmund, 3-5 June 2004

edited by

Bernd Ralle & Ingo Eilks






Didaktik der Naturwissenschaften

Bernd Ralle / Ingo Eilks (Eds.)

Quality in Practice-oriented Research
in Science Education

Proceedings of the 17th Symposium on Chemical Education
held at the University of Dortmund, 3-5 June 2004

Shaker Verlag
Aachen 2004



Bibliographic information published by Die Deutsche Bibliothek
Die Deutsche Bibliothek lists this publication in the Deutsche
Nationalbibliografie; detailed bibliographic data is available in the internet at

Copyright Shaker Verlag 2004

Allrights reserved. No part of this publication may be reproduced, storedina
retrieval system, ortransmitted, in any form orby any means, electronic,
mechanical, photocopying, recording or otherwise, without the prior permission
ofthe publishers.

Printedin Germany.

ISBN 3-8322-3076-9
ISSN 1610-3912

Shaker Verlag GmbH « P.O.BOX 101818 +« D-52018 Aachen
Phone: 0049/2407/9596-0 - Telefax: 0049/2407/9596-9
Intermet: www.shaker.de « eMail:info@shaker.de



Contents

Quality in practice-oriented research in science education
(Intentions of the symposium)
Bernd Ralle & INGO EilKS .....oeeveeririviiiincicciceeee et

Quality in Action Research for classroom development
HerDert AIFICRLEY .....uoveiveeeceeeciesiteceeeiteeseesissaeses e sssssssas e snnsenbasassaesansas

Chemistry teachers’ beliefs about teaching and learning of chemistry in the
context of curriculum innovation in the Netherlands
Jan H. van Driel & Astrid M. W. BUILe ........c.ovoeeercieeereeneenceeec s

Changing teachers’ attitudes and professional skills by involving them into
projects of curriculum innovation in Germany
Ingo Eilks, llka Parchmann, Cornelia Grisel & Bernd Ralle ......................

Transforming educational theory into usable knowledge: A case of co-
constructing tools for lesson design and reflection
FFIZ S, SIAUD ..oovoeveeee e seeteeerse et sn et s sttt s s n s s s a v v

The Cams Hill Science Consortium: An inter-institutional collaborative Action
Research project in science education
John K. Gilbert & Matthew NeWDerry ...........c.oeevvviniciiinnnncrensisinsrennns

Teachers research their students’ understanding of electrical conductivity
Rachel Mamlok-Naaman, Oshrit Navon, Miriam Carmeli & Avi Hofstein .

A teacher researcher group's exploration of chemical equations
JOII QVEISDY vttt st sas s s st s s s

Teaching oxidation and combustion constructively
Nicos Valanides .........oveeeeceiieceericnneseecsennnecnnns e eeeere e tearta e e e r e e rnnans

IMST? (Innovations in Mathematics, Science and Technology Teaching) - An
inter-universities project to develop science teaching in Austria
KAFLBIACHE c..oeevvevveeeeeeverectnesnsssesissesssesmeene et srestssas b snssas e s e ananaseasnavas



Contents

Involving students in meaningful chemistry education by adapting authentic
practices
Astrid M.W. Bulte, Hanna B. Westbroek, Lisette van Rens & Albert Pilot ..

Emotional and cognitive aspects of learning: The ecological unit “Lake”
Christoph Randler & Franz X. BOGNer .............ceveiiviniiniecienicninens

From algorithmic LOCS teaching to HOCS learning — A paradigm shift: What
does /should it take in practice-oriented research in STES education?
UFL ZOIIEE ..ottt sttt naesaesaeee s e ea e sseeeeseseneseeneanesens s

The role of research in a systemic approach to school development -
Experiences from interdisciplinary school projects
MiCRAEL SCRAIIIES .....covveeeveveeeercereeieereciesteseeseeeeseeseeteseresie e seesasn eenenennens

Visual tools and science teachers’ professional development
ARL EDIFOPOVA ...ttt sesiss st esse s s ns e e

How student teachers teach difficult ideas in chemistry?
Declan Kennedy & Judith M. BENRELE .........cooeevermeeeececrenneecereceeraen e

Approaches towards quality in practice-oriented research in science education
(Reflections from the symposium)
Ingo Eilks, Bernd Ralle, Albert Pilot & Nicos Valanides ............................

List of partiCipants .........ccueirne i

105

117

125

137

147

157

167
171





