


everyday life. Further important characteristic of these strategies is that it is mostly based on
students’ activities of high priority (both individual and group work) in an “outdoor”
environment. These strategies can be grouped as followings (e. g. [8]).

I. Guided student observation

Our natural and technological environment is full of with phenoma and practical applications
which can be observed by students during class trips, or visits in museums and can help
students with direct experimentation of physics knowledge. For example teaching
thermodynamics, students can understand thermal expansion observing rails, loosely fixed
transmission lines, suspensions of bridges or special pipe forms of district heating (Fig. 1).

Figure 1: Illustrations for teaching thermal expansion

For instance during a visit in a museum or a gallery beside viewing the products of fine art,
students can directly observe brilliant cut pendants of chandeliers learning refraction of light

(Fig. 2).

Figure 2: [llustrations for teaching refraction of light
II. Measurements outdoors

Measurements of physical quantities, and demonstration of Physics being an experimental
science can happen outside the classroom as well. For example forming the concept of
velocity and measuring speed can be helped with a simple speed measurement on the street.
The task of students was to determine the average speed of street traffic on a certain part of a
road. The aim of investigation was to answer the question whether drivers overpass the speed
limit in front of the school (~200 m on the road) or not.
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Students in groups measured the speed of vehicles
with the help of bicycle wheels, flags and stoppers
(Fig 3). The result of the experiment was that
average speed was 56 km/h. After the experiment
students wrote a letter to the Road Regulations’
Department of Police Headquarters asking for a
special sign indicating child groups.

Figure 3: Outdoors measurements
III. Try it! Measure it at home!

Thin film interference (,,Nail polish rainbow”)
Put about an inch of water in the bottom of the small dish and put a small piece of
construction paper into the dish, making sure that the whole thing is submerged and soaked
with water. Place a drop of nail polish in the water, over the construction paper, and take the
construction paper out. Let the construction paper dry completely. The nail polish takes the
white light that is shining on it, and bends, or refracts it, and a colour of the rainbow shines
back (Fig. 4). You get many different colours because the nail polish varies in thickness. At
each different thickness, the light is refracted a different way. For each thickness, you get a
different colour.

Figure 4: Nail polish rainbow

This phenomenon can be explained by
understanding that some of the light rays are
reflected by the surface and some of the rays
go through and are reflected off the bottom of the film. When the reflected rays overlap as
they leave the film, some of them cancel each other out. This phenomenon is called
interference. The colour that can be seen is a mixture of what's left over.

It can be noticed in the photo is that the rainbow colours appear in rings. At the outside
edges, the film is thinnest. The film gets thicker towards the middle. Since thicker film
delays the light more than thinner film, and some colours are delayed more than others, some
colours will be bright, and all the others not so bright, for a particular thickness of film. The
outermost edge of the film is usually colourless. This is because the film there is often a
single molecule thick, and is thinner than a wavelength of visible light. Inside of that edge,
the first ring of colours shows where the thickness of the film is first in the range for making
colours. The other, inner rings are seen because the film is now two times as thick as
necessary to show colours. The waves of light are now lining up where one ray has fallen
more than a full wavelength behind the other. This can continue for several rings. As the
rings become more numerous, the ones caused by very thick layers overlap one another, and
eventually they all combine into white light, and no rings are seen. This is why we only see
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the rings in thin films. The refractive index of the nail polish layer is about 1,42. The same
phenomenon can be seen when light reflects off a soap bubble, or off a puddle of gasoline on
a wet street.

Movement of gas bubbles

Experiments with simple, everyday object can help in popularisation of science outdoors,
which was discovered long time ago. A good
example can be the following drawing explaining an
experiment from a book published in 1893 (Fig. 5).
(e. g. [9]). If you fill a glass jar with champagne and
drop some raisin into it, the raisins begin to bounce
up and down. This will also work quite well using
clear soda water. The irregular surfaces on raisins
hold some carbon dioxide bubbles. When enough
bubbles accumulate to lift the weight of the raisin, it
rises to the surface. There, some of the bubbles of air
escape into the atmosphere, and the raisin, which is
denser than the water or soda, sinks to the bottom to
start the cycle over again. The effect will last longer
if the

Fig. 5: An experiment from 1893
container is sealed, as less carbon
dioxide will be able to escape.

This simple experiments can bring up a lot of questions. To answer them further
investigation is needed. We can examine the movement of gas bubbles, we can measure the
change of their size during their way up to the surface. Students can count the velocity and
the acceleration of the bubbles as well for example from reading down the diameters of the
bubbles from a photo taken by a digital camera (Fig. 6). The following diagram (Fig. 7),
which shows the changing of upward velocity of bubbles illustrates how exacting
measurements can be done using just simple materials. The acceleration given by the slope of

the curve 11,564 mm/s2-

The upward velocity of bubbles as the function of
time
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Figure 6: Chains of bubbles Figure 7: The velocity of bubbles as a function of time
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IV. Construction problems

Construction problems are set out for groups of students constructing a special tool (rocket,
car etc.) using certain materials. After finishing construction students have to show their tools
in a form a competition with audience, where the tools are judged from different points of
views (e.g. speed, outlook, size). For example: Construct an electric cell using fruits! Order
the fruits according the measured electromotive forces (Fig. 8)!

Figure 8: Electric cells from fruits
Construct a “water fuelled” car! Use less fuel for taking more dzstance  (Fi ig. _9)/

Figure 9: Water fuelled cars
Construct a steam boat, which can move further with using steam (Fig. 10)!

Figure 10: Steam boats
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These construction problems have special pedagogical relevance in science education.
Stepping over the strict school-time student-activities like projects, gathering information
individually (using library, internet), group work, presentations can develop abilities and
skills which can not be effected by traditional way of teaching. The usefulness and success of
outdoor science and construction problems and their effect on developing abilities can be
experienced during the competition “Let’s Play Physics” organized by the Department of
Experimental Physics at the University of Szeged. This is an experiment competition that
students can enter directly, independently of their primary or secondary schools. “Let’s Play
Physics” aims not at completing quantitative exercises, but at discovering the world around
us, at popularising Physics through everyday objects and through experiments that can be
conducted at home. The used materials and tools are not determined strictly so students can
use their creativity during solving the problem. “Let’s Play Physics” competition is devoted
every year to a famous scientist to make physics history popular as well (e. g. [10], [11]).

V. Performance

new method of science education and popularisation of science in foreign countries but
recently in Hungary as well is organising stage performances outside the schools in a
scientific or science history based theme. The actors are students or teachers, the writers can
be experts or students and teachers as well. These performances as part of the cultural life a
certain city can effect students’ and their parents’ attitudes toward science. The following
photos were taken in the performances “Aliz in Quantumland” by Sweden students,
“Douglas Adams: Hitchhiker's Guide to the Galaxy or Life, Universe and Everything” by
Hungarian students (Fig. 11). .

|
|

1

Figure 11: Student performances
VI. Traditionalism, protecting values

Certain experiments of famous scientists became well known as proofing important theories
(e. g. Galilei’s dropping experiments, Torricelli’s experiment for measuring air-pressure,
Magdeburgls hemispheres for theorem of interaction). Rebuilding and showing these
experiments for an audience can attract laics as well and can be a good opportunity for
popularizing science. For instance the famous Foucault experiments which had been
conducted first in the Pantheon in Paris in 1851 for proofing the rotation of Earth around an
axis was conducted several places in Hungary (in the cathedral of Szeged as well (Fig. 12,
Fig. 13)). Students taking part in the project participated actively during the whole process of
rebuilding the well-known experiment (from planning the pendulum, building it and making
a presentation) (Fig. 14). Students beside enlarging their physical knowledge developed their
skills in the area of gathering information, communication and presentation as well. Their
experiences will remain as a determining adventure for their whole lives
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Figure 13: Szeged, 2004, 2005

Figure 14: Moments of preparing the experiment
VII. International activities

Using the World Wide Web students can experience observation of special phenomena from
different geographical places (e. g. eclipse of the Sun, passing of Venus) or measurement of a
universal quantity (measuring the diameter of the Earth). This year a powerful ray of light
travelled around the globe in the course of 24 hours. The event was launched under the motto
“Physics Brings Light to the World”. The initiative of 35 countries, is occasioned by the fact
that UNESCO has designated 2005 the International Year of Physics. The light relay started
late in the evening of April 18 from the town of Princeton in the USA. The date has been
chosen as it marks 50 years since the death of Albert Einstein, who spent the last years of his
life in Princeton. In these 24 hours the ray of light will travel 40 000 kilometers parallel to
the turning of the Earth. The ray will be translated from one point to the next through various
technical devices — searchlights, laser lights, fireworks etc. The following pictures were taken
in Szeged, in Hungary where thousands of students took part in translation of light even with
simple electric torches /'www.fizikaeve.szeged.hu/ Moreover, students after transmitting the
“light” to other countries formed Einstein’s face with torches and cigarette lighters. In the
photos the preparation of the experiment and the image of the face viewed from the tower of
the cathedral of Szeged can be seen. (Fig. 15).
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Figure 15: Several hundred students formed the Einstein’s face with simple torches

Educators need to do marketing activities as well to have a more successful physics teaching

and

science education. The “product”, the useful scientific knowledge should be sold, its

values should be demonstrated not only in schools but outdoors for parents, close or broader,
not professional social environment. Activities mentioned above are suitable for doing that.
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