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. In order to address her first research question, Sarah collected her students’ test scores and recorded them on a spreadsheet, excerpts of which follow:

Student
Class Period
Instruction
Test Score

Adam F.
1
1
98

Becky S.
1
1
74

Chris W.
1
1
85

Michael M.
3
2
87

Nancy T.
3
2
91

Ophelia J.
3
2
95

Notice that Sarah recorded not only the test score for each individual student but also the class period (i.e., 1 or 3 in the excerpt of the table) and the type of instruction that class received (i.e., “1” = traditional instruction, and “2” = traditional instruction plus supplemental resources). She knew that this information would be necessary for her to be able to conduct any comparative statistical analyses. Because she utilized a two-group comparative design, she knew from her coursework that she would need to analyze the test scores using an independent-samples t test.

To help answer her second research question, Sarah first created a collaborative classroom space on the Internet in the form of a blog (at http://www.blogger.com). In order to initiate the classroom “discussion,” she posed a couple of general questions, in separate threaded discussion boards, about mitotic and meiotic processes:
· Threaded Discussion #1—Why are mitosis and meiosis important?
· Threaded Discussion #2—Sometimes the processes do not “go smoothly.” Predict what might happen to an organism if the process is flawed.
· Threaded Discussion #3—What questions do you have about mitosis and meiosis? What are you still unclear about?

All of her students were required to post a minimum of two comments or questions. She believed that the blogs could provide her with rich qualitative data, since the students could respond to each other’s questions and comments. In addition, use of blogs has a distinct advantage from a data collection perspective—all of the students’ submissions would be recorded for her to analyze at a later time.

She also conducted what she called “group oral exams” and “individual oral exams,” which, as you can imagine, did not excite her students very much. However, she explained to them that she really just wanted them to discuss what they knew and clearly understood about the processes of mitosis and meiosis, both in a group setting and individually. She informed them that these oral exams would count in their grades but that the written unit test would serve as the primary basis for their grades in this unit. During one day in each class, she engaged the students in a group discussion about what they had learned. For example, she asked one person to begin discussing the steps in mitosis, and at some point during the response, she stopped that student and asked another to continue from that point. Sarah took notes during each class, highlighting what the students in each class seemed to clearly understand and what they continued to struggle with. Before the end of the day, she had already noticed some patterns emerging.

The next day, each student was called up to Sarah’s desk for the individual oral exam. These were very structured (due to time constraints) and consisted of four brief questions. She asked each student the following, carefully recording the responses:
· What is the purpose of mitosis?
· How do you clearly know when one phase of mitosis ends and the next begins?
· What is the purpose of meiosis?
· How are offspring created by mitosis and those created by meiosis similar?
The final question for each student came from a set of questions about the stages of mitosis. Sarah showed the Java-based animation of the entire process of mitosis, stopping it at random, but different, places for each student. She then asked each student to identify in which phase the process had been stopped.

After recording all of this information and gathering all of the blog entries, Sarah was ready to begin the analysis of her data.




























