During our work we combined the IBL-method with the
opportunities provided by computer-aided experimentation. Our
hypothesis was that by linking methods popular among students
we can increase the popularity of science subjects, develop
time-efficient experiments that help teaching, and allow the
students to have a direct experience of phenomena that we
have only been able to show them on videos before.

The applied method strengthens the relationship between the
school subjects of physics, information technology and
mathematics, thus students with diverse interests may
experience success during the measurements.

The students used a self-developed software environment.

At the beginning they carried out a guided inquiry with detailed
instructions, then the guided inquiry gradually turned into an
open discovery activity.

Our primary aim was to see whether the system could be
applied in a real educational environment, thus we tested our
tasks with small groups.

Students’ task:

With the help of the available aluminum rail, cars, weights and
photogates students observe the collisions. They prepare a plan
of the implementation of the experiment and also carry it out.

Besides the photo taken during the
measurement we show the result of a
series of measurements below.

Using an ammeter we introduced variable direct current into a
1200-turn coil. Using plasticine as adhesive, we attached a Hall-
sensor to the end of the coil. The table shows the Hall voltage as
a function of the current intensity in the coil.
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In the first series the masses of the stationary and the moving
cars were the same, while in the second series the mass of the
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Testing the magnetic field of Hall voltage as a function of the electricity of the
the coil. coil.

The measurement data corroborate the hypothesis that the
intensity of the induction of the solenoid magnet is directly
proportional to its current intensity. Without the computerized
measurements this relationship could not be demonstrated in a
secondary school.

moving car was the double of that of the stationary car. (*, **:
The mass of the cars was taken to be a unit, i.e., the mass is to
be understood as having an arbitrary unit, while momentum in
mass-unit multiplied by meter/second.) (measured by Agnes
Nemes)

Students’ task:

When we first discussed the pendulum in our
study circle our ninth graders were already
familiar with the concept of energy, but of the
periodical movements they had only met

The practical applications of the Hall-
sensor include the measurement of
distances, detection of position and the
measurement of rotational speed. The
working of the latter can be modelled by
' an easily arranged setting: we can
measure the rotational speed of a direct
current motor as a function of voltage.

Students’ task:

With the help of a ruler transformed into a picket fence and a
photogate, students observe how the speed of the free falling
body changes.

The students can determine how long it takes a black line to pass
by the sensors of the gate. With the help of a built-in level

Hall-sensor for measuring
rotational speed
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crossing function they can also define the quasi-instantaneous rotary motion. Besides the already known 2.5( ] Af .
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Voltage-time diagram of the photogate:

was also the student’s task to plan and implement the

The more unusual results of the experiments: _ ’ )
measurement. The ninth grader’s observation about motors, —
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Velocity-time graph of a free falling
body (measured by Jakab Mayer)

Quadratic displacement -time graph
of a free falling body (measured by
Jakab Mayer)

proportionality among the examined quantities is clear, i.e..
h~vZ.)
We made it possible for the students to examine the

relationship between the duration of the swing and the mass of
the pendulum.

these tasks, many of them have chosen research careers, and
take part in independent experimental projects as secondary
school students.

One of the advantages of the experiment is that students can
turn their attention from drawing the graphs by hand to the
observation of the phenomenon and the interpretation of the
results.

[ y=-5E-05x + 1,7201 Kopasz, K., Makra, P., Gingl, Z. (2013). Student Experiments and
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1 Kopasz, K., Makra, P. & Gingl, Z. (2011). Edag530: a transparent
oo open-end and open-source measurement solution in natural

science education. European Journal of Physics, 32(2), 491-
mass [g] 504.

Our ninth graders were not familiar with the concept of
momentum when they started doing the work, therefore their 0
task was a structured experiment (they knew the tools of the
measurement and the process but they did not know the
expected result). The teacher’s aim is to make the students
discover the notion of momentum and the law of conservation
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The figure shows that - in line with our expectations - the
students did not manage to find the relationship between the
examined quantities.

Questions? Comments?

Please let me know!

Ms. Katalin Kopasz, University of Szeged (Hungary)
kopaszka@titan.physx.u-szeged.hu

of momentum.
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