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Practical research on the observation of the bisected gastrula of the frog
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Abstracts : The curriculum guidelines for high schools (Ministry of Education, Culture, Sports, Science and Technology,
2018) states “In the study unit ‘Development and Gene Expression,” the main aims are to have students understand the
control of gene expression, and development and gene expression, to acquire the techniques for observations and
experiments, and to foster the abilities of thinking, judging, and explaining through observations and experiments on the

development and gene expression”. As gastrulation is an important morphogenetic movement for the formation of
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ectoderm, mesoderm and endoderm which makes the basis of the body structure in the frog development, it is important
to observe the internal structures of real embryos. However, as it takes too much time and the small size of the embryo
makes it difficult for students to do experiments and observations for the embryonic development, it has been
considered that doing experiments within the high school biology class setting is impossible. In this study done with
college students, we developed teaching materials and a method for the observation which could reduce the
experimental time, allowing students to successfully observe the internal structure of the gastrulae of Xenopus laevis for
themselves. First, we investigated whether college-level students could bisect the gastrula with a razor, observe the
bisections, and make sketches. We identified and resolved problems in this preliminary lesson practice, and then
implemented the actual lesson practice. When we gave the students the aligned gastrulae embedded in an agar block
and precise instructions on how to make the bisected gastrula with a model block, all students were able to bisect their
gastrulae. It is possible to observe the bisected embryo at various stages in less time by using the photos of bisected
embryos, even if students could not successfully bisect the embryo. Replies to a questionnaire survey after the lesson
practice suggest that the observation of real embryos is necessary in order to make the class “Frog development” easy to

understand and interesting for students.

X—U— R WIS A (Early embryonic development) | JRR5TE L (Gastrulation) . 81 (Teaching materials) |
77U Y AT TV (Xenopus laevis)
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