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ABSTRACT

A Study on the Electrical and Optical
Characteristics of Light Bulbs in Aspect of

Science Education

Kim, Seok-Ju

Major in Elementary Science Education
Graduate School of Education

Jeju National University

Supervised by Professor Hyun, Dong-Geul

There are some problems occuring involved with light bulbs in science
experiments, which have done since the third science curriculum of Korea.
The problems are that the brightnesses of the light bulbs of the same class in
the series or parallel connection in a simple electric circuit are different from
the predicted results. The purposes of this study are to identify the causes and
reasons for the problems and to provide the background knowledge about light
bulbs. The electrical and optical characteristics of light bulbs are investigated
to solve the problems in aspect of science education experimentally. The
results of this work are summarized as follows.

First, the resistances of the light bulbs of the same class may be different at

room temperature and at lighting. These differences in the resistances can
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cause the differences in the brightnesses of the light bulbs of the same class
in the series or parallel connection in a simple electric circuit because the
powers consumed that determine the brightnesses of light bulbs are affected
by the resistances of light bulbs.

Second, although the resistances of light bulbs are the same at room
temperature, the current-voltage characteristics of the light bulbs may be
different. Light bulbs are nonlinear devices that do not follow Ohm'’s law, and
the resistances of 1.5V - 03 A, 35V -03 A, and 6 V - 0.15 A light bulb
used generally in science experiments are measured and presented according to
the appled voltages using the graphical method proposed by Hyun and Park.

Third, there is a critical electric power required for lighting of a light bulb.
This study showed that light bulbs do not give off light in the current and
voltage less than the current and voltage corresponding to the critical electric
power. When one bulb with the less resistance consumes less electric power
than the critical electric power because of the small resistance in a simlpe
electric circuit with two light bulbs connected in series, the one does not give
off light. This phenomenon can be interpreted as the less electric power
consumption than the critical electric power due to difference in resistances of
the light bulbs connected in series.

Fourth, Teachers’ misconception that only current flowing through the light
bulbs determines the brightness of light bulbs. But It is verified the brightness

of light bulb is proportional to electric power experimentally in this work.

key word : Science experiments, Light bulb, Resistance, Brightness, Graphical

method, Critical electric power
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