Action Research Portrait 3

Conceptual Understanding of Mitosis and Meiosis

Sarah has been a high school biology teacher for 3 years. She has been aware since her first year of teaching that her students, who are typically in Grades 9 and 10, struggle with many aspects of the introductory course in biology. They often have difficulties with the vocabulary, as well as with their conceptual understanding of many of the scientific concepts discussed in the course. Knowing that she wanted to address at least some of their difficulties, she decided to make a list of these common difficulties experienced by her students. In doing so, she arrived at the following list:
· Structure (and organelles) in prokaryotic and eukaryotic cells
· Cell division (i.e., mitosis and meiosis)
· Microbes (e.g., bacteria and viruses)
· Biological classification
· Photosynthesis
· Life cycles of various plant life
Since most of the topics on her list fell under the category of microbiology, Sarah decided to focus on biological concepts at the cellular level. She also believed that these concepts would be important for her to target, since they serve as requisite knowledge for the majority of students who continue on to take a second-level biology course in Grade 11. Within this category, she determined that students struggle most with the concepts of mitosis and meiosis. They find the terminology (e.g., interphase, prophase, metaphase, anaphase, telophase, cytokinesis, chromosome, chromatid, centromere, centriole, spindle fibers) difficult to comprehend and truly learn. Furthermore, her students have difficulty later in the year with the unit she teaches on heredity, where many of these terms are reintroduced and students are expected to know them.

Sarah began to search for some background information on different ways to teach mitosis and meiosis. She located and obtained a few articles, written by other high school biology teachers, in a science education journal. However, what she was really interested in finding was information, or suggestions, for alternative ways to teach these topics. In the past, Sarah has relied on lecturing on the topic and supplementing her discussions with artists’ rendering of the process (see below). For each stage, students are then typically required to identify the stage, label its various components or structures, and briefly describe what happens during that step

Unfortunately, Sarah believed that her students see this as an exercise in rote memorization. She wanted to find better, more meaningful ways to teach the material and examine what type of impact her changes in instruction have on the students’ mastery of the concepts. One of the journal articles mentioned the use of simulations to help students understand complex processes. She decided to investigate this idea further on the Internet. After only a couple of sessions of searching online after school, Sarah identified four Web sites that provided either Java-based animations of the processes of both mitosis and meiosis or interactive quizzes or activities that provide students with opportunities for reinforcement. Sarah decided that she would heavily integrate these Web sites into her instruction and later measure the impact they have on her students’ learning.
















