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Summary
We propose a mini-magnet model as an example for a possible method of education to help to understand magnetism.
We show how this mini-magnet model works in understanding the various characteristic features of magnets, which were
found to be quite different from those of the electric properties of materials. We performed games using mini-magnets in a
series of children’s classes with their parents, which were organized with the collaboration of JEIN (NPO) and the Faculty
of Science of Kyoto University. We have experienced and received various suggestions on essential ingredients not only for
early-stage education program but for education programs for university students. We have also learned that, for children,

personalization may be a very effective way to understand natural phenomena.
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As I proceeded with the study of Faraday, I perceived that his method of conceiving the phenomena was also a
mathematical one, though not exhibited in the conventional form of mathematical symbols. I also found that these
methods were capable of being expressed in the ordinary mathematical forms, and thus compared with those of the
professed mathematicians.

For instance, Faraday, in his mind’s eye, saw lines of force traversing a space where the mathematicians saw centres

of force attracting at a distance: Faraday saw a medium where they saw nothing but distance: Faraday sought the seat of

the phenomena in real actions going on in the medium, they were satisfied that they had found it in a power of action at

a distance impressed on the electric fluids.

When I had translated what I considered to be Faraday’s ideas into a mathematical form, I found that in general the
results of the two methods coincided, so that the same phenomena were accounted for, and the same laws of action
deduced by both methods, but Faraday’s methods resembled those in which we begin with whole and arrive at the parts
by analysis, while the ordinary mathematical methods were founded on the principle of beginning with the parts and

building up the whole by synthesis. (Maxwell, 1904)
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