Action Research Portrait 3

Conceptual Understanding of Mitosis and Meiosis

Recall that the purpose of this action research study is to improve students’ understanding of the processes of mitosis and meiosis.

Sarah taught her mitosis and meiosis unit in January and February and administered the unit test in mid-February. After entering all of her data into a spreadsheet, she proceeded to conduct an independent-measures t test in order to statistically compare the test scores of the two groups (i.e., those taught using her traditional unit instruction and those taught using her traditional instruction and the simulations and online activities). The results of the statistical analysis of her students’ scores appear in the table below:
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Online
60
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The students who received the traditional instruction plus the supplemental activities scored an average of nearly 4.5 points higher (i.e., 87.00 minus 82.59) than their counterparts. This difference was statistically significant, since the p-value for the t test was equal to 0.004 (which is certainly less than the a-level of 0.05). Therefore, based on the quantitative data, Sarah could answer her first research question and conclude that there was a significant difference in students’ conceptual understanding of mitosis and meiosis between classes taught using a traditional approach and classes taught using the traditional approach supplemented with Web-based simulations and activities, as measured by the unit test.

Sarah knew that the analysis needed to answer her second research question would require substantially more work on her part. She had her notes from the students’ oral exams, as well as a lot of narrative data from the student-supplied responses to the class mitosis and meiosis blog. As she began sorting through her notes and comments posted by the students, she noticed a couple of patterns. First of all, several comments from the students indicated that they still held some misconceptions about the difference between the two processes. Many thought that mitosis and meiosis were the same process, and some tended to switch the processes with their corresponding purpose. Sarah noted that this was certainly something that she needed to address in her instruction for future students. Secondly, and perhaps more importantly, the comments posted in the blog served to be very beneficial to students. For example, James, a student in one of the “traditional instruction only” classes, posted this response to the first threaded discussion (“Why are mitosis and meiosis important?”):

They are important because without them, organisms can’t grow bigger (you know, more skin, more bones, more muscles, etc.).

·  Julie, a student in the other group of classes, responded to James’s post with the following:

You are only partially correct. Mitosis is the process responsible for cells reproducing and making more skin, bones, and muscles. Cells reproduce and make exact duplicates of themselves. Meiosis, on the other hand, has a very different purpose. It’s purpose, and why it’s important, is that one diploid cell (with 46 chromosomes, in the case of humans) divides twice to make four haploid cells (each with only 23 chromosomes). These cells are called “gametes” and are necessary for sexual reproduction. Two haploid cells come together to form one diploid cell (i.e., 23 + 23 = 46).

· This was the type of reasoning that Sarah was looking for in her students. Furthermore, she believed that it was helpful for the students to hear (or read) explanations of the concepts from each other, which did not always happen when she used only her more traditional approach. What she began to conclude was not only had the online activities and simulations helped her students understand the concepts better, but those students were now also better able to explain those concepts to their fellow classmates. She decided that it would be critical to keep both the supplemental activities and the blog activities as integral parts of her instruction of the mitosis and meiosis unit.













