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Live experiment demonstrations provide a lecture element that is different from the rest. In simple form a
demonstration can be used to directly show an effect or principle, but it can also be used to start a quiz
or discussion with students and make the lecture much more interactive and hopefully memorable. This
can be done according to the principle of Predict - Explain - Observe - Explain, in which an experiment is
at first only discussed and students have to predict what happens and explain their predictions. Only
then the experiment is carried out live, after which the students have to explain their observations and
relate those to their predictions. This also works well with experiments with apparently counterintuitive
results (see figure). Alternatively, the explanation of an experiment can be used as a bonus assignment
for students. Live demonstrations also inspire students for their future research projects.

Left: turntable paradox (inspired by [1]). Right: high voltage Leyden jar discharge spark of more than 10
cm length.

Experiments or effects can range from small to (very) large or involve certain risks (see figure), requiring
qualified staff. If an initially desirable demonstration is not feasible in a lecture room, an alternative may
be used which could show a part or a full substitute of the demonstration, but which would still stimulate
student interaction about the desired topic.

At the University of Groningen, the Physics Practical Laboratory provides assistance and equipment for
this purpose. This ranges from a simple spinning top to a complete experimental setup of an advanced
Physics Lab course brought to a lecture room or master students visiting an advanced experiment.
Demonstrations are mostly used in physics courses like those about mechanics, quantum physics,
waves & optics and electricity & magnetism, but also in chemistry courses (for instance about magnetism
[2] or about polarization and optically active molecules) and in physics courses for non-physics students.
Demonstration experiments are also shown at open days for prospective students and for the general
public. And in past physics Propaedeutic Diploma ceremonies, live experiment demonstrations have also
been used to quiz the diploma recipients and their family separately about their understanding of
physics.

Lecturers can have a look at our dedicated website [3] or contact us directly to request an existing
demonstration experiment. If time permits, new experiments can sometimes be set up relative quickly,
which are then listed at [4] for quick distribution to lecturers. Feedback received from students and
lecturers is very positive. Example demonstrations and organizational aspects will be discussed.

[1] https://www.youtube.com/watch?v=30M7hX3UUEU (Steve Mould)

[2] https://www.youtube.com/watch?v=hXynORwtITk (recorded during a chemistry lecture)
[3] hitps://physicsdemos.web.rug.nl/

[4] https://edu.nl/8ebvc
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