Summary for Lesson Study Nov-Dec 08
Science Cadre 1

5th Grade Lesson on Photosynthesis and 8th Grade Lesson on The Conservation of Matter

      After several hours of discussion and looking at the standards during the first session, the cadre, four 5th grade and one 8th grade teacher, agreed on photosynthesis. They expressed the fact that in the past they have relied heavily on textbook diagrams and readings, which apparently have not resulted in deeper student understanding beyond their 3rd grade learnings on the topic. Teachers saw the need for a more creative, intriguing approach that would provide concrete experiences of photosynthesis at the atomic level.

     In this structured-inquiry lesson, students are presented with a “grocery store” scenario in which they select items (atoms in baggies) that they think might be used to manufacture a glucose molecule, the template for which they are given. Because typically students have strong misconceptions about what plants need in order to make glucose, it was hoped that this lesson would present a discrepant event that would help change these misconceptions.
      The research question formulated by teachers was: “How well do students explain the role of CO2 and H2O in the process of making glucose?” They wanted to collect data immediately after the activity, before any teacher discussion, in order to assess the effect of the activity itself. Using a criteria checklist, teachers rated each group’s poster responses. 

      Because the results showed positive results, teachers concluded that this lesson activity was effective, through hands-on student manipulation of the atoms to build a glucose molecule, in getting students to learn that H2O and CO2 provide the “building blocks” to make glucose and oxygen. The glucose template made it clear to students that specific substances were needed, and that other things, such as soil, were not necessary. It was observed that over half the groups chose soil at first, and then decided to exchange it when it became apparent they could not build glucose with those atoms. Thus, teachers found that while students started the lesson with a general sense of the importance of CO2 and H2O, they, fortunately, gained a more focused understanding of CO2 and H2O as the critical building blocks of glucose and oxygen.
       While the data showed positive results, many of the student poster responses were phrased in an incomplete or cursory fashion. As a way to address this issue, teachers agreed that during the Explain phase the teacher could spend more time using the large Photosynthesis poster (drawn by one of the cadre teachers) to use academic language. A written component activity was added to the lesson in which the teacher models various ways to describe the process of photosynthesis, emphasizing detailed, accurate language and complete sentences.
        During the next planning session the cadre agreed not to reteach this same lesson for two reasons. First, the lesson had been successful as shown by the collected evidence. Second, the eighth grade teacher was inspired to use the photosynthesis molecular models activity as a way to teach standard 5b, the conservation of matter in chemical reactions. Teaching the same lesson would have meant spending too much time on standards covered in the 7th grade. Fortunately, through the creation of a new lesson that borrowed from the original, both 5th and 8th grade teachers came to a deeper understanding of the connections between the two sets of chemistry standards. 
     Key activities in the 8th grade lesson involved an introduction to molecular kits, a building-compounds activity, a glucose-building activity, and a student worksheet with questions to process their learning about the conservation of matter. The new research question for this lesson was:  “How well do students explain the conservation of matter in the process of making glucose and oxygen from CO2 and H2O?  Teachers collected data by tallying the correct responses from the student worksheet.

     The results from looking at the student responses were fair to poor. The lesson was not very successful in enabling students to explain the conservation of matter. After the debriefing, teachers agreed that there was not enough teacher-guided discussion after the activity. The bulk of the lesson was spent on the hands-on molecular kits and glucose-building activity and so it was apparent that students needed more reflection time.  They needed time to 1) trace the origin of the carbon, hydrogen, and oxygen in the glucose they built and 2) compare the initial number of atoms with the final number of atoms in glucose and interpret this as the conservation of matter. 
    Major changes were made to the lesson. To strengthen its focus on the conservation of matter concept, the introductory activity on molecular kits was eliminated (to be taught in earlier lessons) and replaced with an investigation into the mass of reactants and products in a common chemical reaction (baking soda and vinegar), followed by ample time for student explanation and teacher-led discussion. Using molecular model sets, students then go beyond mass to explore the number of atoms in reactants and products of chemical reactions, in particular, of the photosynthesis reaction.
Pair-sharing and journal entries were added to help with processing and reflection of learning. The 5th grade teacher-led discussion using the large Photosynthesis poster and the teacher modeling of language activity were kept the same, as they were considered critical to concept and language development.

    In summary, although the two lessons turned out to be very different, teachers agreed on a major finding. They found that while use of the hands-on molecular kits in both lessons was critical in engaging and getting students to grasp the concepts, they also felt that in both deliveries of the lesson there was not enough time devoted to deepening understanding of these concepts. Thus, during both debriefings teachers spent a good deal of time making revisions (added to the Explain phase) that included a variety of strategies such as pair-sharing, journal reflection, teacher modeling of language, and teacher-led scaffolded discussion. These strategies can be carefully incorporated into any science lesson to help students make meaning of the any hands-on experience they encounter. 
