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Development of Teaching Tool for Learniqg Eddy Current with
Electromagnetic Induction through Measurement
Experimentally and Lesson Practice

Toshikazu YAMAMOTO*, Ryoya MAKINO and Takanori YAMAGUCHI

b Faculty of Education, Saitama University,
225 Shimo-okubo, Sakura-ku, Saitama-shi, Saitama, 338-8570 Japan

Various products which used a magnet have been developed, and it is necessary to learn about
its practical use in Industry Arts Course at Junior High School. Then, three kinds of teaching tool
for learning the mechanism of an eddy current experinentally were developed as an example of
practical use of magnet. Developed teaching tools as follows; @ it is a slide teaching tool that a
magnet slip down on the slope made of various metals, @ it is a coin falling teaching tool that
various coins slip down on the slope in which two magnets are set in parellel on the way, ® itis a
torque measurement teaching tool that the rotating speed of aluminum disk is deduced by applying
the magnetic field, and its torque is measured. As these results, the work of an eddy current could
be learned in experience and the concern about magnet or science of students was able to be raised.
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Fig. 1 Appearance of slide teaching tool
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Teble.1 Average of falling time of magnet

Copper Brass Aluminum Stainless steel
Falling time 6.93 2.46 3.76 0.91

(Measureing unit : second)
Teble. 2 Characteristic of magnet

Size ¢ 15. 60mm X H8. 00mm =0. 200mm .
Br (T) 1.308 bHe (KA/M) 1011
@ 13080 (OE) 1271

iHc(KA/M) 1252
(OE) 15730

(BH) max- (KI/M3) 334.3
(MGOE) 42,0
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Trable. 3 Average of jumping distance of coins
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Fig. 2 Appearance of coin falling teaching tool
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Table. 4 Relation between number of magnet and torque

¥ 1 coin ¥10coin  ¥100coin
Jumping distance 94 172 227

_Number of magnet No magnet 1 magnet 2 magnet

Value of torque 1 ‘6 10

(Measuring unit : cm)
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(Unit of torque : N+cm)
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Fig. 3 Appearance of torque measurement teaching tool

Fig. 4 Positional relation of disk and magnet
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Table. 5 Question items (before lesson)

Q.Mark a circle to the most nearest item to your
 thought in the following questions.
Q1. Have you an interest to the magnet ?
[Yes, - A little, Hard to say which, Not little, No]
Q2. Mark a circle to the metal which is adsorbed by the
magnet.  [Steel, Copper, Aluminum, Brass, Plastic]
Q3. Mark a circle to the coins which is adsorbed by the
magnet. [¥1, ¥ 5, ¥10, ¥100, ¥500]
Q4. The magnet has many characteristics except to adsorb
the metal. Write the characteristics of magnet you
know. "[Free description]

Table. 6 Question items (in lesson)

Q5. Using the slide teaching tool, the experiment that the
magnet slips down on the sliding stage is done. The
surfaces of sliding stages were all processed equally.
Which material will be easy for the magnet to slip
down ? Please write the number of order you think
the magnet slips down faster and its reason.

[ Stainless steel, Copper, Brass, Aluminum, Same,
- Don't understand : Free description on the reason ]
Q6. Using the coin falling teaching tool, which coin
jumps most far away when the coin of ¥ 1, ¥ 10,
¥100 will be sliped down. Please write the coin you
think to jump most far away. And please write the
reason. ' [Answer:_ coin]
[Free description on the reason ]

Q7. Do you think how changes the strength of force for
the hundle to turn if the number of magnet will be
increased when you turn the hundle of aluminum disk
of torque measure teaching tool. Please write the
reason. .
[Become heavier, Become lighter, Hard to say which]

{Free description]

Table. 7 Question items (after lesson)

Q8. Have you an interest to the magnet ?
[Yes, A little, Hard to say which, Not little, No]
Q9. Please write the impression for the teaching tool.
[Free description]
Q10. Please write the thing you could discover in this
lesson. [Free description]
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Table. 8 Results of inquiries

Q2:Which metal in the next ‘one is absorbed by the
magnet ?

(The proportion of the students who answered “yes”)

Steel Copper Aluminum Brass Plastic
Absorbed  95% 0% 2% 1% 0%

Q3: Which coin in the next one is absorbed by the
magnet ?

C¥1 ¥5 ¥10 ¥100 315.500
Answered correctly 100% 100% 100% 97%. 97%

Q5:Which slope of metal the magnet slips off most fast on?
Same, Stainless, Copper, Brass, Aluminum, Don't understand
AB2% 0% 8% 10% 15% 12%

Q6:Which coin jumps most far away ?
¥1 ¥10 100
Answer 2% - 52% 46%

Q7:How changes the force which turns the handle of

disk ?

Same, Become heavier, Become lighter, Don't understand
A 52% 18% 7% 23%
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