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Abstract

The Development and Application of MBL
Experiments for Understanding of

Interference and Diffraction of Light

Eunmi Yoon
Physics Education
The Graduate School

Seoul National University

Optics has contributed to the development of various high
technologies by making invisible world to be an object of scientific
study with visible world. Optical communication plays a pivotal role
in the twenty-first century which is the age of information and
communication and it would be a main tool for delivery of fast and
accurate information. Thus it is expected that Optics would be
considered much more important than before. However, despite these
current situations, Optics is still regarded as the margin of Physics
compared to Electromagnetism or Dynamics, and also as the part to
solve problems by just memorizing a formula for students. In
addition, there is a tendency to be reckoned that Wave optics is a
subordinate to Geometrical optics in the field of Optics. This 1is

caused by the biased the optics curriculum which is allocated more
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importance for Geometrical optics in terms of the order and contents.
It could not only make students misunderstand many concepts
through their learning process about optical phenomena, but also be a
hindrance to apprehend the basic natures of science by studying
duplicity of light. On the one hand, in the curriculum it ranges over a
number of activities: to observe the phenomenon of interference and
diffraction by wusing a slit and to explain the characteristics of
patterns in terms of path and phase difference in order to understand
interference and diffraction as the mains concepts of Optics. During
those activities, students show a tendency to more depend on the
formula of diffraction pattern as a result of study rather than
understand the phenomenon. Consequently, they cannot recognize the
effect of factor which is not appeared on the formula and also most
of them cannot figure out the effect of diffraction showing up on the
pattern of double slit. It means that students who take a
lecture-oriented course cannot understand about interference and
diffraction by separating each other and have difficulties interpreting
and predicting the related phenomena. Therefore among advanced
researches, there was an effort to improve these situations; it tried to
attract concept change from students through experiments of general
optics research. However, the result was not meaningful regarding
the change of students’ pre—concepts due to the ‘theory ladeness’
which is the fundamental constraint in an experiment.

Thus in this research, I recorded the phenomena of interference
and diffraction for objectivity security and also designed the new
method of analysis as a more convenient way. I organized
MBL(Microcomputer Based Laboratory) programed by LabVIEW in

order to overcome the negative awareness and inconvenience about
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established Optics experiments. I made triple slit by using Adobe
Illustrator and instructed students to check the change tendency of a
factor at the same time. To confirm the utility of experiments, I
divided students into two groups: experiment group and contrast
group. The former took MBL experiments and the latter took the
established general experiments. Before and after those experiments, I
took a preliminary/post-inspection and then objectively analyzed the
tendency of concept change in each group by looking the same
question. The result showed that there was a meaningful difference
between the concept changes of two groups. According to this, I
could prove the MBL experiment has educational effect and find out
the improvements, too. One of impressive points was the attitude of
students who took a part in MBL with the effect of concept change.
This implies that MBL experiment could be helpful to change
students’ awareness about Optics more positively.

This research suggests the MBL experiment for a new method
which modifies the misconception of students about Wave optics. In
the research process, I checked most misconception about interference
and diffraction of students, and proved the educational effect of MBL
experiment by comparing preliminary/post-inspection. MBL
experiment drew a concept change and also attitude change of
students about Optics experiment. Therefore I expect the utility would

be much higher as improving some limitations of program.

Keyword: MBL, diffraction pattern of single slit,
interference/diffraction pattern of double slit, the pattern of

diffraction, the pattern of interference, concept change
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