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Invited Speakers

1. John W.BELCHER
Massachusetts Institute of Technology, Cambridge, USA

The MIT TEAL Simulations and Visualizations in Electromagnsim

The Technology Enabled Active Learning (TEAL) ProjectdT has developed a range of
3D visualizations and simulations to foster intuition abelgctromagnetic fields and
phenomena. In this talk we discuss the software appesacded to create these simulations,
including Macromedia Shockwave and Java 3D applets foractiee visualization, passive
animations created with 3ds max, and the Dynamic Lingiat€onvolution (DLIC) method
for constructing time dependent representations of #etremagnetic field at close to the
resolution of the computer display.

2. Wolfgang CHRISTIAN
Davidson College, Davidson, USA
Francisco ESQUEMBRE
University of Murcia, Murcia, Spain

Modelling Science with Open Source Physics and Easy Java &itrans

Learning science is learning to develop, test, and apptlel®do explain or predict natural
phenomena. Wells, Hestenes, and Swackhamer pointatuhtroductory science courses are
organized around a small number of basic models that dapted to various contexts.
Constant acceleration, simple harmonic motion, Netgtaniversal law of gravitation, and
conservation laws form the core of these models. Dpwey these models is closer to
laboratory experiments and is more likely to providegtiglent with a novel perspective on
the behaviour of a system but programming models can bbaa intensive task for both
students and faculty. Many shy away from computer modeditig traditional programming
tools. This talk describes tools that address this techograkr. We describe how the Easy
Java Simulations authoring and modelling tool enables theelimg cycle and present a
collection of ready-to-use models and associated claricoaterial developed by the Open
Source Physics Project. Examples will be distribatedCD and are available from:
http://www.opensourcephysics.org/. Partial funding was peavidby NSF grant DUE-
0442581.

3. Fu-Kwun HWAN
National Taiwan Normal University, Taiwan, Republic of China

Integrating Java Simulations into Physics Teaching and Learning

A computer simulation is a computer program that reproduoasusal phenomenon through
the visualization of the evolution of its state. Eatdite is described by a set of variables that
change in time due to the iteration of a given algoritBmmulations can provide insight into
the inner workings of a process — not just what happenslbéothow and why. Computer-
based simulations in an instructional context mean usegdmputer to build models, or to
model real-world phenomena in order to help students gaights into the behaviour of
complex systems. Simulations not only allow learrtersonstruct and manipulate screen
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“objects” for exploring underlying concepts, they also evearners with the observation
and manipulation tools necessary for exploring and testipgthgses in the simulated world.

| have created hundreds of physics simulations for psye&ching and learning since 1996.
All  the simulations are freely available at NTNUJAVAweb site
(http://www.phy.ntnu.edu.tw/ntnujaya/Series of simulations will be demonstrated and how
it can be integrated with physics curriculum will beusirated. Some research finding on
assessment with simulations will be addressed, too.

4. Leopold MATHELITSCH
University of Graz, Graz, Austria
Hansjérg JODL
TU-Kaiserslautern, Kaiserslautern, Germany
M. Benedict, University of Szeged (H);T. Bradfield, Northeastern Oklahoma
State University (US); E. Debowska, University of Wroclaw (PL); T. Colbert,
Augusta State University (US); B. Mason, University of Oklahoma (US);
S. Feiner-Valkier, Eindhoven University of Technology (NL); T. Melder,
University of Louisiana at Monroe (US);S. Sen State University of New York,
Buffalo (US); E. Sassi University of Naples (IT); R. Sporken, University of
Namur (B)

Evaluation of Multimedia Learning Materials in Condensed Mattehlpsics and Particle
Physics

This talk will report the findings of a joint evaluatioh multimedia educational resources for
Condensed Matter Physics and Particle Physics by the Eureperking group “Multimedia

in Physics Teaching and Learning” and the MERLOT/Physics #ali®oard. A list of about
100 items (one third particle physics, two thirds condensetenyattysics) was collected by
the Merlot group. Each group then distributed these i@msng several reviewers and each
reviewer selected items of sufficient quality for a detiareview, according to their set of
criteria as reported at earlier MPTL meetings. Heeeeh item in the original collection has
been seen by two independent reviewers, one from each dgrouuppme items may have
received detailed reviews from only one group. Example mewended materials will be
presented with a discussion of the common charaatsrisf these resources and general
findings of the reviewers.

5. Hartmut SCHMIDT
University of Applied Sciences, Darmstadt, Germany

Multimedia in Testing Industrial Products

In this presentation | will demonstrate the applicatidroptical and physical principles to
design novel industrial products. The rapid developmentis drea is promoted by the
availability of innovative optical components. These @ovel light sources like superbright
LEDs, discharge lamps, lasers or special light detecystems for analysis of polarization,
color or gloss. Color and gloss are certainly no physcantities - they rely on human
perception and thus are not easy to determine. The rdmgeaustrial products incorporating

optical elements is wide. It extends from devices BkED-player or a flash light to PC
monitors with super high contrast. A “virtual’ product foaeple is the optical model of a
single hair or textile fiber for the realistic appea@ of hair or textiles when creating a
computer animated movie. A final task is the display ohhigntrast scenes, common in
natural appearance, by high dynamic range imaging. In ky vall illustrate the design of a
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flashlight by an optical modeling program, including CADtégas. The next example will
model human hair and textile fibers, where features it classical rainbow effect,
interference by thin films and diffraction from gratisgructures have to be considered.
Another focus will be on human perception in order to wtded the methods to display an
image of the simulated object, which appears as closealily as possible. Finally I will
discuss some of the report systems employed in industmnake the knowledge gain
accessible to all engineers in research and development

6. Robert TEESE
Rochester Institute of Technology, Rochester, USA

Video Analysis - A Multimedia Tool for Homework and Class Assigemts

Video-based motion analysis is a popular tool that ienofised in introductory physics
laboratory courses but not so often in other settingfie DivePhoto Physics Project is
producing homework and in-class assignments for teachirgdinttory physics using video
analysis techniques. These span a typical year-long cancheling electricity, heat engines
and physical optics as well as mechanics. | will dbsctine project and the techniques we
use for producing videos that are appropriate for studentatgsan



Oral Presentations

1. Pawel BARCZYNSKI, Piotr SKURSKI
University of £6dz, £6dz, Poland

Gliding over Physics

People's dreams to fly like birds and to glide like eaglkesphs and storks are as old as
mankind. Many of us living now share those dreams. Thei®hgf a glider's flight can be an
important part of the teaching and learning process. Measutentaken during a glider's
flight are interesting and can be analyzed by universilgesits. This data is later used during
classes led by students and during science fairs and other mpaeelangs.

2. Sasa DIVJAK
University of Ljubljana, Ljubljana, Slovenia

Slovenian Experience with Development and Deployment of SCORNhpliant
Courseware

Slovenian Ministry of Education granted several projdotsised on development of e-
learning courseware for secondary and elementary educalbmprojects have to fulfill
several selection criteria. One of this was thatdéeeloped material should be compliant
with actual official curriculums of the particular sebjs. The second was that it should be
enriched with interactive and multimedia elementse Teveloped materials should also
permit reusability and adaptability to particular learning mments and scenarios. Such
courseware should be compliant with most popular learniagagement systems which are
introduced in Slovenian schools. An obvious choice was towWoSCORM standard. Since
this standard is in continuous development several prebiefated to the incompatibility of
the available authoring tools and learning managemetgragswith this standard arise. The
paper explains the experience gained and shared duringetii®ned projects.

3. Vegard ENGSTROM
Simplicatus AS, Lgvenstad, Norway

SUPERCOMET 2: Teacher Training in Active Learning

This presentation aims to give an overview of the devedop activities carried out in the
SUPERCOMET (2001-2004) and SUPERCOMET 2 (2004-2007) pilot projectedungthe
Leonardo da Vinci programme of the European Union. We algb present the planned
MOSEM project (2007-2009); Minds-On experimental equipmentikitSuperconductivity
and Electromagnetism for the continuing vocationaining of upper secondary school
physics teachers.



4. Raimund GIRWIDZ
University of Education Ludwigsburg, Ludwigsburg, Germany

Multicoding and Interactivity with Computer Visualizations

Multicoding, i. e. using various kinds of representatioan @romote flexible thinking.

Especially offering different visuals can bridge the gapwbenh theory and application
support understanding what was discussed in lessons. Esamvpledesigned with this
intention are a virtual camera, a virtual machine sinmdathermal waves and a revision
course on waves and Plancks law. Theory, the applicatid further details will be outlined
in the session.

5. Hermann HARTEL
ITAP-Institute for Theoretical Physics and Astrophysics,Kiel, Germany

Use of Computer Supported Material for Better Understanding offidult Concepts in
Physics

The term voltage indicates one of the basic condaepgtectricity which at the same time is
one of the least understood. A test, asking for ratheic lsppalitative explanations, has been
administered in different countries with a common nggaesult. These results are presented
together with first ideas how the use of computer supgomaterial could lead to more
satisfying learning results. The new approach is basetheexistence of surface charges,
which are an integrated part of any electric circuit. Sswiface charges have first been
discussed by Weber and Kirchhoff in the middle of the &8tury but never really reached
the scientific community. New course material frone 1S show the fruitfulness of this
approach, which will be adapted and enriched with computeergex animations and
interactive applets.

Reference:

A. K. T. Assis and J. A. Hernandes

The Electric Force of a Current: Weber and the Surfalbarges of Resistive Conductors
Carrying Steady Currents,” (Apeiron, Montreal, 2007), 239 pages

This book is available as pdf-file (5 Mb) under :
http://www.ifi.unicamp.br/~assis/the-electric-forceaturrent. pdf

6. Zuzana JESKOVA, Marian KIRES
P. J. Safarik University, Kosice, Slovakia

Videomeasurements as a Means of Physical Phenomena Visuadizati

In the contribution there are presented examples of mdasurements designed for the
detailed analysis of selected physical phenomena. Tdrapmgs are based on the analysis of
motion of different kinds of objects from everyday ke well as the analysis of motion of the
objects that are difficult to analyse with the help dleotmeasuring tools.



7. Anna KONIECZNA, Robert KONIECZNY
Wroctaw Interactive Educational Centre, Wroctaw, Poland

Wroctaw Interactive Educational Centre

The presentation describes MultiCentre - an Interadiducational Centre, the first of that
kind in Poland. The centre offers educational workshoswide range of topics to various
age groups. The topics offered to be worked over include rétevsaurces of energy,
industrial processes management, portable laboratoriestiambautomatics, mechanics,
hydraulics, music and art. The aim of the institutiontascomplement the more traditional
methods of teaching and learning, to educate for the informaticiety, to develop music,
artistic and designing skills, as well as to cooperate Withctaw schools, community centers
and teachers' education centres. The presentation lskssaniidely the activities of the
institution - lectures, workshops, cycle meetings adriests circles.

8. Libor KONI CEK
University of Ostrava, Ostrava, Czech Republic

Impact of Multimedia Program Supercomet 2 on the Teacher and Baupi

The SUPERCOMET 2 program was tested on secondary schddle conclusion
guestionnaire was prepared one for physics teachers and sswfor pupils. Knowledge of
superconductivity was tested at the end of using this prograenesults of this investigation
will be presented. The efficiency of multimedia progrevill be discussed from the point of
view of pupils and physics teachers.

9. Gerd KORTEMEYER
Michigan State University, East Lansing, USA

LON-CAPA: Opensource Course Management and Assessmenelyst

LON-CAPA is an opensource freeware course managemenassessment system for the
sciences and math. Besides providing basic course manadagé&metionality, the system
enables instructors to give sophisticated randomized homewatiding randomized
formulas, graphs, and symbolic math manipulations. LONA&s a shared content pool of
currently over 275.000 online resources, including over 100.000 viorkeand exam
problems. The network connects more than 100 institutiordudimg high schools,
community colleges, four-year institutions, universiti@sgd publishing companies. We will
discuss experiences regarding resource sharing betweenscaadsénstitutions, as well as
experiences and research results regarding the uselioé @omponents in undergraduate
introductory physics courses.

10.Lech MANKIEWICZ
Polish Academy of Science, Warsaw, Poland

Hands-On Universe. Bringing Modern Astronomy to Teachers

Hand-On Universe helps teachers and students to develop $ldBs using hands-on
approach and tools derived from modern astronomy. Idegicribe basic methods and tools



of the program, such as school observatories, didactwifivage, remotely controlled
educational telescopes and radiotelescopes and classttvities.

11. Wiodzimierz NATORF
WSIiP S.A., Warsaw, Poland

Between "paying attention" and "hands-on" Learning

Two examples of using educational software in class bpate are discussed. The first one
concerns teaching about the Rutherford experiment. Thewemprogram presented here is
a specific simulation of an alfa-particle colliding v nucleus. It helps 18-year old pupils to
understand various aspects of such collisions. The secxachpée relates to teaching
kinematics. The software includes stroboscopic piciugeserated by a digital camera. The
pupils are encouraged to measure and to analyse the timeddepe of the position of a
moving object. Experimental values of speed and accelematyrbe determined.

12.Franz SCHAUER
Tomas Bata University in Zlin, Zlin, Czech Republic
M. Ozvoldova
University of Trnava, Trnava, Slovak Republic
F. Lustig
Charles University in Prague, Prague, Czech Republic

Real Interactive Physics Experiments with Data Collectiand Transfer Across Internet

The set of remote interactive physics experiments usiagcobmmon web services (as web
browser) across the Internet are presented. Fisstdimputer oriented experiments were built
using available measuring hardware and software kitesystor data collection with
corresponding sensing units and also signals generatibrthvir subsequent recording and
evaluation - ISES (Intelligent School Experimental 8ggt and, second, subsequently easily
transformed to the remote interactive and real expatsnacross the Internet with the data
transfer and the possibility of their processing by themate client utilizing the software
ISES-kit. This approach is demonstrated on the exampteeofeaching unit Oscillations,
Waves and Optics and corresponding remote experimentsdFasc#lations and Diffraction
on microobjects (Heisenberg principle of uncertaintyjhvdata evaluation and for the first
time also their comparison with the data outputs gegadrby the applets. Other experiments,
operated round o clock are : Controlling of the liquid lewdonitoring the environment in
Prague, Electromagnetic induction , Driven oscillatonai@cterization of the photovoltaic
device, Diffraction of microobjects, Heisenberg principdé uncertainty. These new
technologies, at present rapidly developing, enablettoduce the method of complex study
of real world phenomena based on the data collectiw¥, processing and evaluation and
comparing with the models given by the physics laws, formiegbasis of a new educational
strategy so called Integrated e-Learning.

13.Frank SCHWEICKERT
University of Amsterdam, Amsterdam, The Netherlands

Data Logging for Primary Schools

"Science is Primary" is the motto that is increasirgghphasised by European Academies of
Science in recent years. Primary school curriculabaiag revisited in many countries in
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order to motivate and to foster scientific thinking in ggwchildren. Computer measurements
with sensors have proven to be effective in secondagnaeiteaching. But what can data
loggers contribute to the earliest steps in inquiry basaching? EuroSense and EuroLab are
computer interfaces by the AMSTEL institute that arecsjpeally designed for primary
pupils. As as a partner in the European project POLLERE) we are developing learning
activities as well as training for primary teachers aather students. This talk will give an
outline of the material and discuss some key issuesspect to their propagation.

14. Wiestaw, Tlaczata, Marek SZYMANSKI, Gabriel Gorghiu, Alfred Zagorski
Warsaw University of Technology, Warsaw, Poland

Virtual Physics Laboratory — Selected Topics

In the paper we present the set of eight experimentslajgd for the VccSSe (Virtual
Community Collaborating Space for Science Education) grognd devoted to heat
conductivity, Curie temperature determination, electrieabnance, gamma rays absorption,
horizontal component of the magnetic field determinatiomd gas laws. The presented set of
the simulated physics experiments are included in a specifdule for training, dedicated for
the in-service teachers training, in the frame of ameapproved European Socrates project:
128989-CP-1-2006-1-RO-COMENIUS-C21. The presented experimentbecaitso useful
for students for the training before entering the reasjuisylab.

15.J6zefina TURLO
Nicolaus Copernicus University, Toru, Poland

Multimedia versus Microcomputer Based Laboratory Methods and TaolScience
Education

Together with colleagues from EU countries we are dgtwabrking on the SOCRATES
COMENIUS 2.1 Project Effective Use of ICT in ScienaguEation. The questionnaire made
within Project showed, that despite the growing numbescbbols in Europe which have
broadband access to the multimedia, there is no eslsemprovement of the quality of
education, especially science education. The questiorsansgt kind of ICT methods and
tools should be used to aid interactive and effectigenlag? In this paper we are trying to
characterize the educational value of different typesnaltimedia (including streaming
media) and compare them with the most important fesitaféMBL experiments. Based on
the theory of cognition (constructivism) we identify, wihex the CBL methods consist only
in presentation (visualization) of information (as in ttese of Internet or Multimedia) or
rather information (virtual or real) can be transfodnwe processed as during modelling or
MBL. The examples of MBL experiments elaborated byand the teachers collaborating
with us will be presented.

16.José M. ZAMARRO
University of Murcia, Murcia, Spain

Learning Quantum Physics Building Simulations
Our experience on teaching Physics at the 1st course oPlijisics career at Murcia
University using computers to build simulations, particuladyne examples about Quantum
Mechanic, is presented. Our students develop a systemiagis séphysics models covering
different topics dealt with in the General Physics caufdethe same time, the basics of
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building models with a computer is introduced along withrtéeessary numerical techniques
involved. In this communication we shall present the wayuse computers to teach Physics
at this introductory level and some examples done by ssiddout quantum mechanics, a
particle in an infinite box, a particle within a finiftential wall, time dependent function

state.
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Interactive Posters

1. Aleksandriya ALEKSANDROVA, Nadezhda NANCHEVA
University of Rousse, Rousse, Bulgaria

E — Test with Physics Video Demonstrations

Preparation of a comprehensive, engaging, thematic, prokdesed learning model of
physics should contribute the mental strategy “Undergtgnds. memorizing”. This article
presents e-multimedia test, integrated in the LMS “Met For preparation of the test
guestions with integrated video clips the test generator calletlPotatoes” has been used.
The created e-multimedia test can be used by studemake connections between concrete,
real-life phenomena and the abstract ideas and madefshysics, to understand basic
principles and concepts. In so far as learning is strucfuaind restructuring memory, the
students have to explore the real physics world and agarepresent and link received
knowledge. Students have to learn not only the applicaodhaws, principles and facts but
also, the most important, they have to learn to thimk,understand and explain the
phenomena. Presumably, applying instructional model “engagdore, explain, elaborate
and evaluate” should increase the student’s interesttunfy sphysics and achieve the
educational goals. The distant learners, who have oiténopportunity to observe the real
experiments in the university, can also use it for $e#rning.

2. Sergey AVERKOV, Olga IGNATOVA, Alexander KAZACHKOV
V.N. Karazin Kharkiv National University, Kharkov, Ukraine

Using Animation in Excel in Order to Solve Physical Problems

A lot of students working in Excel don't use a huge potentighis application. In our work
are shown advantages of using macro, which are createedited by Visual Basic for
Application. We have studied some kind of problems frbendourse of General Physics, in
particular, very interesting pursuit problems (in kinematie®-dimensional motion). Thus,
such method of computer animation in Excel stands oot dthers methods by its simplicity.
Students can in real-time observe how changing of thempeters of the problem effects the
behaviour of the simulated systems and make essentialusidns even if their training in
programming is limited.

3. Saulius BAGDONAS, V. Karenauskaite, G.Dikcius, R. Rotomdk
Vilnius University, Vilnius, Lithuania

Applying Innovative Technologies in the Biomedical Physics @ms for Health Care
Specialists

The presentation will discuss the implementation oF i€ biomedical physics courses as
well as an e-learning environment in the teaching and leaprimgesses of medical students
and working medical professionals in order to ensurenilegropportunities at the most
convenient time and place. The e-learning system is b@ased module of general physics
knowledge for university students. Applying the principles lekibility and variety, it is
possible to construct the different biomedical physicslutes for medical professionals and
college studies programmes.
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4. Wolfgang Christian, Mario Bellini
Davidson College, USA
Francisco Esquembre
Universidad de Murcia, Spain
Doug Brown
Cabrillo College, USA

New Curriculum Material for Teachers, Authors, and Develoger

Although there are many computer-based resources for mgaphysics, few are based on
physics-education research (PER) and few are built usimdpject-oriented open source code
library. What is needed by the physics education commisitgt another computer program
(although programs are essential), but a synthesis n€weum development, computational
physics, computer science, and physics education reséatohili be useful for students and
adaptable for teachers wishing to write their own simutateind develop their own curricular
material. The Open Source Physics (OSP) project waklisbid to meet this need. OSP is
an NSF-funded curriculum development project that is d@ued and distributing a code
library, programs, and examples of computer-based intezazurricular material. This poster
will report on new upper-level physics curriculum packagées, Easy Java Simulation
modeling and authoring tool, and the Tracker video analysis Examples will be available
on CD. The Open Source Physics code library, documentatnd sample curricular material
can be downloaded fromittp://www.opensourcephysics.ord?artial funding for this work
was obtained through NSF grant DUE-0442581.

5. Agnieszka CIZMA, Piotr GOLICZEWSKI, E. B. Radojewska, R. Poprawski
Wroctaw University of Technology, Wroctaw, Poland

On-line Multimedia Support for Student Experiments in Ferri@etric Physics

The presentation gives an example on how expressiommnsaedh as images, animations,
video stream and plain explanations can support a teachinggsran experimental physics.
Our on-line site aims to support studies of the spontaneoaszadion in ferroelectrics prior
to the experimental work students are to do. The methatdtihe students can learn and see
earlier what they will be undergoing at the laboratisrguitable also for other experimental
branches. With a minor modification, such multimesii@s can be used in a long-distance
teaching.

6. Jan DEGRO, Peter Marton
P. J. Safarik University, Kosice, Slovakia
Mechanical Oscillations and Waves

In this article we present our educational multimediagmam and also we show some
practical experience using it in practice at secondaryach
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7. Wojciech DOBROGOWSKI
University of Biatystok, Biatystok, Poland

Markup Languages for Creation Reusable Learning Objects

Document Type Definition (DTD) and XML Markup Languages evased to create physics
laboratory instruction. The several form of outputdNeb Page, Printed Form or Multimedia
Presentation make easy to use the same materialfferedi pedagogic situations. The
RELOAD tool and the SCORM standards were used for oredtcourse. The developed
material and the used procedures will be presented online.

8. Piroska DOMOTOR, M. Benedict
University of Szeged, Szeged, Hungary

A Multimedia Course for Teachers of Physics and Science

We have organized a training course for teachers of phgsatscience on the use of MM in
teaching and learning. The course was partly a sateltigrgom of MPTL11 in Szeged. We
give an overview of the lectures we offered themhiend, the teachers had to present their
own material and fill out an interactive test to proiveir ability to navigate on physics related
pages of the internet. They also answered a questiontmawvewnere they satisfied with the
course.

9. Agnieszka DRZAZGOWSKA, Ewa KUREK
WSIP S.A., Warsaw, Poland

Simulations and Visualizations in Teaching Physics and NatateSchool

Various forms of educational software are presented. stfevare is intended for both
teachers and pupils at the primary and secondary sahadl Software for teachers includes
programs that can be used during classes to show sopbidtiegperiments - difficult to
conduct at school, to simulate phenomena or procesdker @rograms are useful in
preparing lessons (teachers can get advice on preparingetb®ans, they can create their
own tests, etc.). Educational software for pupils i® aried. Some programs are ideal to
revise before tests or exams, others can be usedresvook.

10. Vegard ENGSTROM
Simplicatus AS, Lgvenstad, Norway
Pernilla Molander, Anna Kristensson, Monica Lindberg
BRIGHT AB, Sweden

Interactive hands-on and visualization materials based on Bohr's atmmodel

Two Swedish teachers working with visually impaired stusleieicided to develop hands-on
materials in order to allow these students to experiéirstehand the Bohr atomic model in

chemistry and physics. The success of the prototypesiemcsc classes also for regular
students led to the development of the commercial vemsiuch is now marketed under the
name “BRIGHT Atom”. There is also a “BRIGHT Scien€#” which includes an oversized

magnetic version for display on whiteboards, as weslistudent worksheets. Simplicatus
considers including this material in the new collectiomiterials to be developed in the
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MOSEM project (Minds-On experimental equipment kits imp&conductivity and
Electromagnetism for the continuing vocational trainifigipper secondary school physics
teachers), and wish to inform the rest of the MPTinewnity about these Swedish materials.
A hands-on atomic model gives science teachers a visulatagresent the concepts of
electron shells, isotopes and ions in a concrete Wag. students can work with these
concepts and use their hands in the learning processintleled worksheets have been
successfully tested in upper secondary schools in Swétlermodels are limited to the Bohr
paradigm and as such are not suited for more advang®dnations of electrons’ orbitals and
the real structure of atoms and ions. Just like otihglgied visual representations of atoms,
the proportions are also off by several orders of magnititde therefore recommended to
use these materials in conjunction with other teachithg @nd learning approaches, as part of
a well-balanced collaborative active learning styleprasnoted in the SUPERCOMET 2 and
MOSEM projects. E.g. taking the students into a large pdpfield to experience the 5 orders
of magnitude between the typical size of a nucleus antypieal size of electrons’ orbitals is
a very good activity that should be combined with the usgoofd hands-on materials in
science, chemistry and physics classes. Simplicates & possibility and necessity of
developing more teaching and learning activities with theseldton materials in order to
utilize their full potential in connection with the ethactivities and experiments to be
developed in MOSEM. The materials can be useful not enlypper secondary school but
also in lower grades, in order to allow pupils a firatxh experience with atomic structure and
key concepts from the particle model of matter.

11.Fernande FRISING, R. Sporken, P. Thiry
University of Namur, Namur, Belgium

Videos of classroom physics demonstrations

The main goal of this project is to give introductory pbysstudents the opportunity to
review classroom demonstrations. A set of videos has beelzed in the fields of

mechanics. In addition to standard experiments such stscedad inelastic collisions on an
air track, bicycle wheel and the rotating platform, tipple tank, we added experiments
which are not done during the lecture course because atgeyime consuming or too
elaborate. It is the case of demonstrations aboutimgtdames: different experiments have
been designed to show trajectories in a rotating phatfdvioreover, videos are edited:
graphics, formulas and comments are included in the movideos will be placed on the

web in September. Students will be encouraged to reviem tive their own. In order to

promote the use of this material, we plan to developiphelichoice questions relating to the
videos topics. For example, students should be asked dedicprthe outcome of

demonstrations. We hope that students will be activetjaged with this material and will
think more carefully about demonstrations. Professorsaassdétants who are involved in
teaching of these topics will also be asked to providebiaek on this material. Several video
clips will be presented at this workshop.

12. Marek GODLEWSKI, Marcin KLIMEK
ZamKor, Cracow, Poland

Animation as a Very Effective Multimedia Tool for Easiendalanation of Physical
Phenomena

Animation is a very effective multimedia tool making Exgmation of different physical
phenomena to high school students much easier. It is @hblgnge for physics teachers to
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explain students the connection between forces, wvglasid acceleration in motion. We
present and discuss the animation of elastic ball gallin the floor. It is fascinating, how
many different kinds of linear motion can be observeduch a simple phenomena. This
animation can make explanation of velocity and ased#ion changes in different kinds of
linear motion much easier.

E-Learning Course Based on Programming Learning Technique

We present the course of kinematics and dynamics, placetamKor e-learning platform
and accessible via internet. On the example of thiarseo we discuss "e-learning
implementation” of programming learning technique first progobg the behaviorist
B. F. Skinner.

13.Tomasz GRECZYLO, Tadeusz Lewowski
University of Wroctaw, Wroctaw, Poland

Ice Crystals Exhibit Great Beauty

The interactive poster presents real time experimeanice crystallization. Natural ice on
Earth exhibits a hexagonal structure and cryseallirzequently in delightful, geometrical forms,
such as in snowflakes and hoarfrost found on winm&sDuring the presentation the authors
intend to show their ‘live’ observations of the kretf the growth of ice microcrystals, for
water, Pepsi-Cola and beer employing polarized lighte authors will also discuss the
experimental procedure with the use of digital canteansformed int@a polariscopecomputer
and home made, easily accessible setdupe accurate description of the experiment was
published in "Physics Education™ vol. 41, No. 4 2006.

14.Anna HAJDUSIANEK
Wroctaw University of Technology, Wroctaw, Poland

The Short Films in Teaching of Physics

The short films (1-5min) are very important in teachaigphysics. Showing the short films
and experiments make lectures more interesting andrexdit is very important, especially
for the younger students. Some experiments are verydnddake a lot of time. Some are to
complicated and not convenient to doing and showinguidesits, and some are to dangerous
for the audience. Instead of this experiment we caw she films and take students in world
of physics. Showing films with the experiment in tlzeng time is a good idea for lectures.
The short films are very useful to teacher and lélfpir the students to make physics more
friendly. Today e-learning seems to be very popular aedodthe important way to teaching,
therefore the short films are necessary and the oaly tw show experiment in e-learning
system.

15.Jozef HANC
P. J. Safarik University, Kosice, Slovakia

Simple Quantum Approach to Electromagnetism and Optics
The contribution deals with a gentle introduction to Fegmsm quantum theory ideas

describing quantum electrodynamics, which together with polwsymmetry principles and
interactive software based on EJS (Easy Java Siondatcan allow us to derive e.g.
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Coulomb's law about interactions between electric chasgg®stulate about constant speed
of photons. Thanks to PC, mathematics needed in ouuatsin is only at high school level.
Physics used in the examples provides a nontraditionlaldbthe classical electromagnetism
and optics.

16.Hermann HARTEL
ITAP-Institute for Theoretical Physics and Astrophysics,Kiel, Germany

Nickels-an Open Source e-Learning Platform
Based on WEB-technology the e-learning platform Nickels iheen developed in Germany
and is used at different German universities in quitesidifit environments. The platform
offers the usual facilities for user administration,hauing, templets for testing and learner
feedback, manoeuvring support, discussion platforms a.cigbmare has been taken to
facilitate the translation of user interface and eanto other languages. The major features of
Nickels will be presented and discussed in comparisdnatiter platforms.
Reference: http://www.e-learning-service.de/

17. Fu-Kwun HWANG
National Taiwan Normal University, Taiwan, Republic of China

Enjoy the Fun of Physics with Java Simulations

Several hundreds of physics related java simulationffierent topics are freely available at
NTNUJAVA Virtual Physics Laboratory web site (http:wv.phy.ntnu.edu.tw/ntnujava/ ).
Registered users, who logins to the forum, will firigket files for offline use" button while
browsing the simulation web pages. User can choiceralthenload file directly or let server
send files in ZIP format to user's email account. &lage two different types of java applets
on our server: 1. TNUJAVA simulations: This refers tmdations | have created between
1995-2000 with JDK1.0.2. There are 88 mirror sites (28 countriesl) the same applets
around the world. You might have seen some of tho€eDROM distributed with physics
textbooks. You are welcomed to translate strings irsitihelation into local language format.
Please send us copy of translated work so that we ea@ ghvith more users. 2. Simulations
created with Easy Java Simulations (EJS): EJS is@ehmg and simulations generating tool
created by Francisco Esquembre. | used EJS to cre#tte alimulations after | had found this
great tool. There are many new features when viewing siimdagenerated with this tool on
our server. a) Click 'snapshot’ button will generate $mdpsnage of the simulation on a
popup window, and the same image file will be sent to'susenail account at the same time.
Teacher can use this feature to find out how studenaysng with simulations on our server.
b) Click 'save simulation state' will save the curgntulations variables on our server. When
you click 'setup’ button, all the saved records williseedl as URL links. The simulation will
be restored to the previously save states when you atiekof those links. ¢) You can also
find out how the simulation was generated with EJS finel out the physics model behind
the simulations: defined variables with initial valueslations between variables...etc.).
However, you will need to allow browser to load Ed® iyour browser as a signed applet.
You can save EJS source code (as xml file) locally. Yasuatso modify model or view (GUI
elements) in the simulation and generate new simulatidh your browser. The only
requirement is your browser need to support Java Run Tingeu need a new simulation
which is not available on our server, please descithesletail and we will try to create one
for you! | hope you will enjoy the fun of physics whiléaping physics simulations on our
server.
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18.Hansjorg JODL
TU-Kaiserslautern, Kaiserslautern, Germany

Demonstration of new RCLs

An RCL (remote controlled lab ) is a real experimewthich is set up at location A , which
can be performed via internet , where the user iscatit;m B (have a look at our web-site
http://rcl.physik.uni-kl.de). We will present new recenCI® , such as Rutherford
experiment, optical CT, world pendulum, Biot-Savart,latc. In addition we will show a
user-time-management system by which one can book or#isgeCL for a wanted time
interval.

19.Radu JUGUREANU
SIVECO Romania, Bucharest, Romania

A Nationwide eLearning Project Vision

Information society has led to the use of IT&C asfaremce point for systemic changes in
educational systems, and challenges have been shapeteenriijor directions, having as
starting points the Lisbon and Feira Summits: equippirfgp@s, training teachers and
providing the necessary resources. Subsequently, by ictiegs@ther prioritized directions,
such as ensuring quality of education, continuous learningjagbéve the profession, these
directions were detailed and updated. Now we are taliirgn acceleration of the process,
from the angle of the need to substantiate it th@algt, psychologically and pedagogically,
to forming transferable competencies and building strucamdsnental operations, to rethink
teaching-learning strategies and the educational system itsel

20. Alexander KAZACHKOV
V.N. Karazin Kharkiv National University, Kharkov, Ukraine

Animation and Virtual Experiments in Excel

An idea to animate in electronic sheets shared at MPITby Tomasz Greczylo proved its
efficiency in a variety of problems of educational Physfdter initial practicing it in creative
students projects we developed programs in the university cofir€&neral Physics and
special courses for majors in Physical Pedagogics. Reelseare animations in Excel
(corresponding macros created by students) of severalaregntl advanced problems of
kinematics, dynamics and geometrical optics. For sgysems live and virtual experiments
were combined (water-jet and glass-plate light guidesjiguing “pursuit” problems were
solved numerically (by Euler's method), animated and sealy

21.Marian KIRES, Zuzana JESKOVA
P. J. Safarik University, Kosice, Slovakia

Analysis of the Young Physicists Tournament Problems Suppatty Multimedial Tools
In the contribution there is a physical analysis of sbkected experimental problems of the
Young physicists’ tournament presented. The analysis ligedavith the help of videoclips,

animations, JAVA applets and computer-based measurerm&etsomplex use of these tools
enables students’ deeper understanding of the examined probiethe same time it is an
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efficient means for students to present and argue ferr twn solutions within the
competition.

22.Marcin KLIMEK, Marek GODLEWSKI
ZamKaor, Cracow, Poland
Lucjan Pytlik
AGH University of Science and Technology, Cracow, Poland

Complementary Role of Remotely Controlled Experiment

Each year access to internet becomes easier fottéathers and students. As a consequence,
it is sensible to create e-learning physics courses andogeude&tance learning techniques.
But physics is an experimental science therefore imossible to teach and learn physics
without experiments performed by students. In such a stuatrery important
complementary role can (should) be played by remottyrolled experiments. We present
an example of remotely controlled experiment andudis its role as an important supplement
to high school physics textbooks and distance learning courgysics.

23.Bruce MASON
University of Oklahoma, Oklahoma, USA

Digital Libraries for Science Resources

The dissemination of online and multimedia educatioesburces through the web is aided
by organized and coordinated digital libraries. This postdmestthe efforts of several of

these projects in the US - the MERLOT project cowganbroad spectrum of topics, from
Physics to History; the National Science Digital daity with coordinated efforts in many

fields of science, mathematics, engineering, and teoggpland the ComPADRE digital

library for Physics and Astronomy resources.

24.Maciej MATYKA
University of Wroctaw, Wroctaw, Poland

The Soft Body under Pressure - a Simple Model of Complex &ebur

Simple computational model of soft body animation in tand three dimensions is

introduced. The model is based on fundamental principlestdh's Laws, Hooke’s Law and

Ideal Gas Law. The simulated body consists of madtgriaants connected by springs.

Additionally, pressure force on the body surface isiadplAn equation of motion for each

point is solved. The advantages of the model for educatapications are: it is based on
fundamental physics laws; it is very fast and allowrsain interactive simulation on home PC;
its concept is simple enough to be understood by studénés.model may be used as a
representative example of physically based modelingnnmpaiter graphics and animation.
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25.Angela MILAZZO
University of Calabria, Calabria, Italy

Early Results about a Multimedia Material Experimentation withniyersity Students of
Calabria

In this communication we briefly report the resultsamiied in an experiment with university
students, enrolled to the first year of Engineering, biciwwe have submitted the lesson on
projectile motion with and without multimedia tool. Thesults show that the multimedia
lesson is more effective than the classical one.

26.Grzegorz OSINSKI, Grzegorz Karwasz
Nicolaus Copernicus University, Toru, Poland

Multimedia Libraries in Physics Education

The present day multimedia resources play a more gignifrole in physics education on
different levels of school practice. But the majoolgem in effective using of these

resources is a different types of the resources. Inwmrk we take attempt to collect a
different type of resources in one multimedia libravigh external web publication. The

catalog of our CDROM's collection, commercial as veslicreated by us, will be presented.
The samples of multimedia internet resources such iosilagion software, java applets,

internet distracting projects and 3D simulations acbksg our web page will be shown.

27.Miroslava OZVOLDOVA
University of Trnava, Trnava, Slovakia
Franz SCHAUER
Tomas Bata University in Zlin, Zlin, Czech Republic

Real Interactive Physics Experiments with Data Collectiand Transfer

The set of remote interactive physics experimentssacthe Internet, controlled by the web
services (as web browser) are presented, using conaiheeniailable hardware and software
measuring system ‘ISES’ (Intelligent School Experime&gstem) with sensing units for
data collection, recording and evaluation and the so&#W&ES-kit’ for the establishing the
server-client connection. This approach is demonst@atdtie example of the teaching units:
Oscillations, Waves and Optics and corresponding remgperiments Forced oscillations
and Diffraction on microobjects with the data output amehgarison with the data generated
by the applet (http://www.ises.info/vzdal_exp.html).

28. Tatjana SAPTSINA
Lebedev Physical Institute Samara Branch, Samara, Russia

Homemade Experiments on Optics
Multimedia manual for homemade experiments on opBedized with available items is
presented. Being easily performed the manual can be ss®diastruction for independent

experiments. The manual contains photos and videosdbét be illustrations for lectures
on optics. Students can use this work as an exampledording of their labs. Spectrum
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observation with modified CD, testing the structuretted holographic packagings and the
markings by means of diffraction, studying of the Poissfbects, diffraction on a bird feather

is included. The work is the experience review of theamesestudy with the pupils of

physical-mathematical secondary school.

29.Gheorghe-Dorin STOICESCU
Lucian Blaga University of Sibiu, Sibiu, Romania

What we Expect by Multimedia Using in Physics Teaching

The paradigm of Physics teaching is the experiment. \Witkloe experiment teaching of
Physics is quite impossible. Physics is a genuine expetaiigeld of human knowing and in
the field of youngsters formation of a concept abowtworld. Physics is the excellent way to
learn the causality principle, the connection betwd#degmomena and, finally, the functionality
of our world. The Physics colleges and universities labs reo@adays, places where the
youngsters can make almost all Physics experimentst Baes exist a lot of experiments of
Physics impossible to make in lab, especially in Phydiesiaro cosmos and macro cosmos.
For these situations, the MM is extremely useful ideorto understand and teach these
phenomena. But, due to the gorgeous extension of PC appigati exists now a lot of
programs for simulation of almost all Physics experimeAre these programs all useful?
Can these programs really help the student? How thegeapne and simulations by PC help
the student in difficult process of building his own thimkisystem? And, finally, in our
global society, the individious is more and more alodees this situation affect the
personality of young people in formation of their peedivy? If the answer is YES, than
where is the limit of PC-s application to the Physigperiment?

30.Ksenia SUOMOLAINEN, Yakovleva Natalya Mihailovna
Karelian Teachers Training University, Karelia, Russian Fedeation

Educational Resource “Quantum Physics” for Students of Karelifisachers-Training
University

Educational resources are important components of educ&tnstantial, well formed web
educational resources are able to simulate a procesdf-@dsication of students, and, thus,
are able to increase the efficiency of all systeradifcation. There are very few educational
resources (ER) of quantum physics in Internet, especdialBussia. ER ‘Quantum Physics’
consists of on-line educational materials, which incluglecsed lectures on some themes of
this course (‘Blackbody Radiation’, ‘X-rays’, etc.)optems’ collection, information on great
physicists. ER is used by students of 3rd and 4th courségysit® and Mathematics Faculty
KSPU during studying quantum physics.

31.Wiestaw Ttaczata, Grzegorz Grajner, Marek SZYMANSKI, Marcin Zaremba
Warsaw University of Technology, Warsaw, Poland

Simulated Experiments in the Virtual Nuclear Physics Laborayor

This paper describes a set of five simulated nuclear phgsiiesiments devoted to studies of
the statistical character of nuclear decay, beta anangarays absorption, determination of
the gamma-rays energy, and learning Mdssbauer effecteXperimental set-ups of these
experiments are completed with a virtual instrumentatidre instruments not only allow
users to conduct measurements but also present fundartteeday in brief of physics
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phenomenon, provide full information concerning experimgoit,example, how to switch on
instruments, set correct parameters and run experitnewtto collect and analyse data and
verify obtained results, etc).

22



Other Participants

1. Andrzej ALBINIAK
Wroctaw University of Technology, Wroctaw, Poland

2. Hugh CARTWRIGHT
Oxford University, Oxford, England

3. Sylwia DUDZIAK
University of Wroctaw, Wroctaw, Poland

4. Sonja FEINER-VALKIER
Eindhoven University of Technology, Eindhoven, Holland

5. Gerhard RATH
University of Graz, Graz, Austria

6. Marta GLIWSKA - RYBCZYK
School Union in Strzyz6w, Strzyzéw, Poland

7. Malgorzata GODLEWSKA

Pedagogical University of Cracow, Cracow, Poland
8. Stanistaw JAKUBOWICZ

University of Wroctaw, Wroctaw, Poland

9. Leif KARLSSON
Malmo University, Malmd, Sweden

10.Elzbieta KAWECKA
OEliZK, Warsaw, Poland

11. Matgorzata KLISOWSKA
University of Rzeszéw, Rzeszow, Poland

12.Wim PEETERS
University of Antwerp, Antwerp, Belgium

13.Leszek RYK
University of Wroctaw, Wroctaw, Poland

14.Urbaan M. TITULAER
Johannes Kepler University, Linz Austria

15. Ganiel URI
The Weizmann Institute of Science, Rehovot, Israel

23



