Summary of Lesson Study-Science Cadre 4 -The Solar System

      Given that there is only one CST question for this set of standards, teachers decided to design a lesson that would address the three 5th grade astronomy standards in the most efficient way possible. Some teachers explained that past efforts at teaching these standards have consumed an inordinate amount of time.  They felt that by using a carefully scaffolded 3-4 day lesson that included an engaging TPR approach, students could easily grasp the key concepts. These concepts included: solar system composition and organization, planetary orbits, and the effect of the sun’s gravitational force on the orbits.   

    To determine the effectiveness of the lesson, teachers formulated the following research question: “How do the results of the experimental group compare with results of the control group in the targeted concepts? The control group received a reading-based lesson and the experimental group the TPR approach embedded within a scaffolded 5E lesson. To collect evidence, teachers gave a pre and post drawing assessment that was given to students in both the control and experimental groups. The drawings were evaluated against predetermined criteria in the form of a checklist of concepts, which included: the sun’s role as the central and largest celestial object, the 8 planets and other objects, planetary orbits, and the sun’s gravity as the cause of the orbits. 

     After the first teaching, teachers found that the experimental group showed an improvement, with pre and post averages of 7.7 and 10.5 (total possible is 13 points), a gain of 2.8 points. While teachers were pleased at this result, a comparison with the control group showed that the control group made an even greater gain of 4.2 points (pre and post averages were 5.1 and 9.3). To explain this, teachers recognized that the experimental pre-assessment results were skewed due to the fact that the students received too much unplanned information prior to the pre-assessment drawing. Thus, this drawing did not accurately reflect the base knowledge of the experimental group and so teachers suspected they could have had a lower pre-assessment score, and hence, perhaps a gain of more than 2.8 points. Also, due to rain, students did the TPR in a cafeteria and so due to lack of space did not do the “walk the orbit” part of the lesson, which explain the relatively low gain in scores.    Because of this setback in experimental design, teachers could not make firm conclusions about the effectiveness of the lesson. Teachers resolved to adhere strictly to the planned lesson sequence in the next teaching of the lesson. 

    Although teachers observed a high level of engagement based on student-generated questions and participation, they noted that in the end it was difficult to assess student learning on the orbit and gravity concepts based on the drawings alone. Some drawings were confusing because they did not provide enough information about the student thinking. For example, a few drawings showed planets in a straight line but with no indication of movement. Others showed planets all on the same orbit. Teachers decided to add a written component that would require students to explain the orbits. They also felt it would be greatly helpful to disaggregate scores for the different concepts in the pre/post assessments so as to get a better idea of the effectiveness of the lesson in teaching each of the targeted concepts.

     The results of the drawing assessments for the reteaching showed, to teacher disappointment, that the overall gains achieved in both the control and experimental groups were very close, 1.34 and 1.33, with almost no difference. However, in looking at the disaggregated scores, the experimental group had higher gains in the sun and gravity categories than the control group. Teachers were especially pleased with the gain in the gravity scores since this was an important part of the lesson that was addressed in the TPR activity. 

     Despite the disappointment, teachers felt they really could not conclude that this lesson was not effective, or that it was only as effective as the reading lesson. There was much discussion about this and most felt that there were many variables that may have affected the outcome in favor of the control group. For example, was the reading lesson administered as planned, or did the teacher give students extra time or instruction? Were students allowed to consult the book while making their drawings? Were the control group students at an advanced reading level? These weaknesses in experimental design would have to be more tightly controlled for next time. 

     As had been decided by teachers at the last debriefing, a written component was added to the pre and post assessments. (Due to an oversight, the written component was not administered to the control group).  The average of the post assessment score, .86, was much higher than the pre assessment score, .3, which pleased the teachers very much. Teachers believed that the walk the orbit activity (while holding the “gravity” string) was responsible for this positive outcome.  Typical solar system lessons are usually missing this step.  
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