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On-line Experiments and Their Use within Physics Taching

1. Placement of ICT into Teaching

Expansion of communication and computing technel®dias filled current
scientific as well as unscientific society to suah extent that it has become
necessary for a large part of professions. Useonfpeiting and different com-
munication technologies has become recently ano#geirement which should
every school equip young people with and prepaemtfor future full inclusion
in society. Therefore teaching must accommodatef@nas primarily on devel-
opment of students” compentence which increas@sabmpetitiveness on the
labour market.

Physics belongs to science. Thanks to this sulgaaients gain basic
knowledge of not only physical phenomena of thettgaout they also learn
about functioning of whole solar systém and spatlehe knowledge, laws and
phenomena can be experimentally verified at phytgiashing if the school has
got the right equipment for it.

Thanks to extraordinary development of modern teldgies, computing
has become common material equipment of each sdmmblit brought into
teaching a lot of new possibilities which had bésaccessible before. Use of
such technologies enabled to make new teachingatethccessible.

Expansionary development of computing caused thatdge is not only the
domain of ICT lessons but it penetrates into othdijects. Physics as science
has got the potential for quality and adequateaiiseformation technologies.

2. On-line Measuring in Physics Teaching

On-line measuring is primarily used in the fieldpbifysics research. Therefore
it is necessary to prepare students for that afreadasic school. This method
provides faster and more efficient way of measuaing data processing.

In the Czech Republic there are some possibilii®s to integrate on-line
experiments into physics teaching. For realizatibthis new teaching form it is
needed to have some facilities which provide tlmsl lof collecting and evalua-
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tion of measured data. Among these facilities areekample systems of com-
panies Pasco [Internet 1] and Vernier [InternawRich are currently penetrating
into czech schools and they significantly contébta placement of on-line ex-
periments into physics teaching.

Both Pasco and Vernier supply the equipment farse teaching. It means
that their aim is to cover the whole science fidlierefore pedagogues do not
have to cut down on a particular subject but theay use the whole science field
which gives them an opportunity to approach torsmeteaching more compre-
hensively.

Educative platforms of the companies Pasco andidfedispose of several
tens of sensors, several measuring boundariestadadtdut not least software
thanks to which it is able to measure and worktlbeitmeasured data in a quality
and functional way.

3. Particular Demonstration of On-line Measuring inPhysics Teaching

The possibilities of use and placement of on-linpegiments in physics
teaching with the educative platform of Pasco dw@mh in the two following
experiments. Among didactically demanding experitmém physics teaching at
basic school belongs for example certification lodge transition between solid
and liquid, i.e. Melting process, or the Ohm’s Law.

It is possible to find the mentioned experimentd &meir analysis in the
physics textbooks for basic schools [Jachym, T&f@1 or JAchym, Tesa
2000]. The thesis focused on the on-line measunnghysics deals with
a detailed elaboratin of the experiments of sysBagco. It can be seen con-
cretely in the chapters concerning state changetheoOhm’s Law [Bedrta
2011].

4. Experiment No. 1 — State Changes

By temperature velocity sensor (PS-2135), Geneca@rnSe MultiMeasure
sensor (PS-2168) and USB Link (PS 2100A) connebte@ USB connector
with laptot and software DataStudio it is possitdelemonstrate a phase transi-
tion — an ice cube melting with an on-line drawarth

The ice cube is frozen drinking water. For this expent it is necessary
to prepare so much ice that the experiment is Iidmsvithin one lesson, or
about 30 minutes. At the beginning of the lessorisitnecessary to do
a preparatory analysis of the process with theestisdfollowed by a continuous
monitoring going. After finishing the process, byetend of the lesson, we
interpret the graph gained from the measuringrimseof internal structure and
energy balance.
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5. Visualization of Diagrams and Measured Results

PS 2100A

Pic. 1. Connection diagram for the experiment
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Pic. 2. Measuring results - melting process

6. Experiment No. 2 — The Ohm’s Law

By probe for voltage and current measuring, Ul pr¢BS-2115), solenoid
of 12 000 threads, controlled voltage source, USE (PS 2100A) and laptop it
is possible to discover instantaneous value ofeciirpassing according to the
size of the DC input voltage at a constant restgaf conductor, constant tem-
perature.

The biggest advantage of the on-line verificatibihe Ohm’s Law is that
students do not have to occuy with drawing a gmaipthe pre-measured values
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any more. They can concentrate only on the gregeif iand its evaluation and
interpretation. They are also able to foreknow aedfy process of the graph
according to the change of element in the circafresenting the resistor.

7. Visualization of Diagrams and Measured Results

PS 2100A PS 2115

solenoid
controlled voltage source

Pic. 3. Connection diagram for the experiment
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Pic. 4. Measuring results — The Ohm’s Law

21¢



Both the experiments, graphs, gained by on-linesenéag confirm well the
theoretical solutions. To quality confirm of thosalutions of the melting proc-
ess, the Ohm’s Law, students must draw up a graym the measured values
with the use of classic method. Creation of a griaphsually very demanding
for students but by this on-line measuring themigoutine activity any more.

This method of data processing can enable studdméter understanding of
the phenomena and laws not only from the physielsl fbut also within the
whole area of science education. On-line drawnfggggovide students a direct
connection with theoretical hypotheses based ayleseducational areas.
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Abstract

On-line experiments and their use within the phy/$éaching are a contribu-
tion which has got as an aim to point out the filtses of using new methods
of data measuring and processing. It is so calletine measuring within the
physics teaching at basic schools.
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Eksperymenty on-line i ich wykorzystanie w nauczani fizyki

Streszczenie

Ekseprymenty on-line i ich zastosowanie w nauczdidyki daja nowe
mozliwosci wykorzystania metod pozyskiwania i przedstavaasanych pomia-
rowych. Jest to tak zwany on-line pomiar stosowamauczaniu fizyki w szko-
tach podstawowych.

Stowa kluczowe:eksperyment on-line, zastosowanie ICT w nauczdiziyka.
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