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F R O N T L I N E

Almost all basic physics textbooks cover 
Archimedes’ principle (floating and sinking). 
However, many explanations are either incomplete 
or over complicated. This article presents a simple 
activity using Archimedes’ principle that helps stu-
dents to develop their scientific thinking and also 
to identify and correct their misconceptions. The 
exercise consists of linear and reverse processes.

Archimedes’ principle states that a body 
immersed in a fluid is buoyed up by a force equal 
in magnitude to the weight of the displaced fluid. 
Therefore the upthrust depends on two variables 
(F
→
 = ρliquidVimmerse g

→): the density of the liquid and 
the immersed volume of the body.

A fresh tangerine, a piece of aluminium foil 
or plastic clingfilm, modelling clay and a cup of 

water are sufficient to teach Archimedes’ prin ciple. 
Citrus fruit have special structures including that, 
because of the density of their peel, they float when 
they have the peel intact and sink when they are 
peeled.

First, the students discussed whether they 
thought that the tangerine would float or sink in 
a cup of water. They then designed an experiment 
to show how the tangerine would sink and finally 
they considered how to refloat the sunken tanger-
ine. During each process a similar procedure was 
followed: students were given a short description of 
the problem, then they were asked to formulate a 
hypothesis, to design an experiment or to make an 
observation, and finally to interpret their results.

During the activity the following misconceptions 

system shown in figure 5 and asked the students 
to answer a questionnaire. The activity is shown 
in figure 6.

Regarding what the students described in their 
worksheets, most of them seemed to understand the 
pumping function of the heart and the relationship 
between heartbeat and the pulse that they can feel 
at their wrists.

Their opinions on this tool and the activity were 
very positive, as shown in the following feedback:

‘I am happy to understand that the function of  ●

the heart is the same as that of a water pump.’
‘I have never thought of the pump before.  ●

Today, I found it interesting.’
‘It was a rare experience to build a pump. I  ●

enjoyed it.’
‘I like the feeling of squeezing the pump. I  ●

understood why the valves were important.’
‘I understood that pumps are very important  ●

in our bodies. The pump my teacher gave us 
functioned like a real heart.’

Conclusion
The pump we developed in this study is not only 
inexpensive but also easy to use in an elementary 
school science class. Students are able to under-
stand and become more interested in the mecha-
nism of the heart because they can see how the 

water pump works while building and using it. 
Few experiments are now available for elementary 
school students when they learn about animal or 
human hearts, so this pump could prove useful in 
many schools.
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Figure 6. Children learn about the human heart.
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When two similar pendulums are coupled by some 
means, their oscillations become interdepend-
ent. Due to the coupling, energy exchange occurs 
between the pendulums and the oscillation ampli-
tude of each periodically reaches a maximum 
and a minimum. The rate of the energy exchange 
depends on the strength of the coupling. Coupled 
pendulums are considered in many textbooks. A 
related student experiment is offered by Phywe 
Systeme GmbH [1].

The magnetically coupled pendulums described 
below represent a variation of coupled pendulums 
(figure 1). They are similar non-magnetic tubes 

by the students were noted:
that the lifting force of the fluid depends on the  ●

amount of liquid;
that the lifting force depends not only on the  ●

density of the liquid but also on the density of 
the immersed body;
that some materials float and some sink. ●

The tangerine was floating in a cup of water. If 
the first misconception was correct then changing 
the amount of water should make the tangerine 
sink. However, it remained buoyant even though 
nearly half of the water was poured away. Students 
corrected their misconception by testing it.

For the second and third misconceptions, a piece 
of aluminium foil was floated on the water. It was 
then folded several times (with no trapped air bub-
bles) and it sank in the water. This proved that 
the density of the immersed body did not affect 
its buoyancy. However, the students observed that 
changing the shape of an object alters the surface 
area that comes into contact with the water, and that 
this is what determines its buoyancy.

The same experiment was carried out using a 
piece of modelling clay. It floated when moulded 
into a flat and wide shape, and it sank when 
moulded into a sphere—the same piece of clay 
floated or sank according to its shape. The stu-
dents concluded that any material can be floated or 
submerged in suitable conditions and that the fluid 
lifting force depends on the density of the liquid 
and the immersed volume of the body.

Conclusion
During the linear process, students observed tan-
gerines floating when unpeeled and sinking when 
peeled. They could have concluded that immersion 
depends on the body’s volume and mass because the 
tangerine peel’s mass and volume could not be dis-
counted. However, during the reverse process, they 
observed that an unpeeled tangerine would still float 
when wrapped with aluminium foil or plastic cling-
film. The mass of foil or clingfilm was insufficient 
to make it sink and the volume of the tangerine was 
hardly changed.

These experiments proved that Archimedes’ prin-
ciple depends on only the volume, not on the mass. 
During the linear process, teachers recognized stu-
dents’ misconceptions but could not specify what 
they were. During the reverse process they identified 
and corrected them by designing additional activi-
ties. This activity showed that the reverse processes 
enabled learners to overcome their misconceptions 
and reinforce their understanding. The feedback 
from the students confirmed that they found the 
activity both interesting and stimulating.
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Pendulums are magnetically coupled
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Figure 1. Three variations of coupled pendulums: 
(a) coupling with a spring (Phywe, Experiment 
1.3.25), (b) coupling with a horizontal thread [2] 
and (c) magnetic coupling.


