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—— A Class of Learning by Experience Programmed in Freshman Seminar —
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Abstract

The seminar entitled “Major Anatomy of 100 Yen Lighter” has been held in the first semester of our
Institute since 1999. The purpose of the seminar is to motivate students to learn physics and materials
science in a class of learning by experience. Five or six pairs of students are requested to clarify the
lighting mechanism of a piezoelectric 100 yen lighter within 90 minutes. Each pair takes the lighter
apart to pieces and finds the energy conversions playing essential roles in the lighting. The seminar
was programmed in Freshman Seminar of two departments of electronics from 1999 to 2009 and selected
as the most impressive one by the students from 2000 to 2005. The seminar also has been held as
Laboratory Inspection built in HIT Intensive Program for students from the University of Illinois since
2002. The educational effects activating both Japanese and American students are shown in the seminar
reproduced on this report.

Key Words: freshman seminar, learning by experience, 100 yen lighter, resolution, piezoelectricity,
energy conversion
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Freshman Seminar (Department of Electronics and Computer Engineering, HIT)

Professor:  Toru Ozaki
Theme: Major Anatomy of 100 Yen Lighter

(major = big and active, anatomy = not only taking apart to pieces but also studying)

Purpose: To clarify the mechanism of the lighting in an electronic 100 yen lighter.

To understand the energy conversion playing essential roles in the lighting.

Check .

(1) Purpose of the major anatomy

0

We take something apart to pieces to satisfy our desire to learn. Children naturally learn much
from doing it. However, we should not thoughtlessly take lives. We professionals are required to
perform anatomy with a big purpose. We obtain wisdom for human beings from the anatomy.
Repeat the lighting and observe it with your five senses before starting the anatomy.

Imagine a flowchart, Push a button — + — + — Generating electricity — * — + — Lighting.
You will be able to achieve your purpose by completing the flowchart.

(2) Analysis and integration in the anatomy

O

0

After 40 minutes, professor will ask you to illustrate a simple but essential cross section of the
lighter on the whiteboard and to explain the linked action between the parts of the lighter.

Start the anatomy. Use pliers, nippers, screwdrivers and cutters on pasteboard. It is not necessary
to restore the decomposed lighter. Find out the heart of the lighter!

Guess the matter of each part. You can obtain its electric properties by a tester, magnetic properties
by a magnetized screwdriver, density and mechanical properties by your fingers.

Integrate the results of the anatomy. Illustrate a simple but essential cross section of the lighter on
the whiteboard. Explain the linked action between the parts after pushing the button.

(3) Understanding of physical phenomena

0

U
0

The heart of the lighter is a dielectric crystal showing piezoelectricity. Professor will teach you its
microscopic mechanism.

Complete the flowchart by adding the generation of the electric current.

Consider the energy conversion in the flowchart of the lighting process.

(4) Report

oooooggd

Submission: Tomorrow morning. Mailbox on the door of the room N1-1207.

One or two pages. Handwriting is permitted.

Theme

Name

Purpose (in your words).

(1) Explanation of the lighting mechanism (with simple figures and the flowchart)

(2) Explanation of the energy conversion (Keywords; mechanical energy, electric energy etc.).

(3) Summary (discussion; proposals of the demonstration using 100 yen lighters; impression,
opinions and comments on this seminar).



