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Teaching Approaches for Measuring Micro-scale Objects Using a Handmade Eyepiece
and Stage Micrometers: A Case Study for STEAM Education
in On-demand and Face-to-face Biology Laboratory Classes

KITAZAWA Chisato®, YAMANAKA Akira*™"

(Received September 29, 2023)

Abstract: In science classes, the use of a microscope evokes an enthusiastic and exciting
response from students. When students attempt to gain an understanding of the size of samples
under a microscope, micrometers of two types are generally required to measure sizes. An
eyepiece micrometer contains an attached eyepiece lens, while a stage micrometer is placed
on the stage to provide accurate information pertaining to length. When the magnification of
the objective lens is changed, the scale of the eyepiece micrometer is changed. Hence, we need
to measure the scale of the eyepiece micrometer before observation for each magnification.
However, students can find this principle difficult to comprehend when calculating the ratio.
In this study, we introduced teaching material demonstrating the eyepiece micrometer using
a kitchen towel wick in an effort to explain the principle of scale when using a microscope.
This approach should prove useful in helping to clarify the principle using simple material that
students can easily make themselves. Finally, this method should facilitate an understanding of
difficult concepts by encouraging students to experience changes in image size from different
perspectives using familiar materials, or in other words, elements of “STEAM”.
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