Summary of Lesson Study Session 4, 5, and 6
Energy and States of Matter
Science Cadre 1


Cadre 1 chose the topic “Energy and States of Matter”.  For their last research lesson, the cadre studied standard 1f, which looked at how properties of substances can be used to separate mixtures. For this new research lesson, the cadre wanted to continue their study of properties of matter and specifically focus on the solid, liquid, and gaseous properties of water and carbon dioxide as indicated in standard 1g (Students know properties of solid, liquid, and gaseous substances, such as water…and carbon dioxide). Teachers felt that their students really needed more hands-on experiences in which they could closely examine and explain their thinking about the changing states of these two compounds and the role energy plays in these changes.

The research question was: To what type of instructional strategies do students better respond during an inquiry-based unit? In other words, in a student survey, what do students say was the best way they learned?  The lesson included: Brain Pop video clips, pictorials, TPR (acting out states of matter), and graphic organizers (of states of matter at the molecular level). Teachers reported that these were effective strategies that they had already been using in a consistent way throughout the year. They realized that it would be useful to learn about the students’ own perceptions about these strategies as a way to gain insights about how students learn.  

According to the results from the Student Surveys administered in both teachings of the lesson, the preferred strategy for students was the Brain Pop video segment, followed closely by graphic organizer and the pictorial. TPR was the least preferred. Teachers were quite surprised by the similar ratings. They discussed possible reasons for the students’ preferences for Brain Pop as the most helpful to them. Among these were:

· Brain Pop segments are short, which is key in sustaining student attention. 
· They provide information with clear visuals, clear narratives, and use humor to maintain interest. The Brain Pop Jr. also uses age-appropriate vocabulary, without watering down the content.

· They provide information in a sequential, step by step fashion.

          The graphic organizers/pictorials were the second most-preferred method for learning by students. Students commented, on the survey, that the graphics helped them to “look at the words”, understand them, and that by drawing the pictures “it helped me to understand the water cycle…what happens first, etc”.

       While a very low number of students chose TPR, teachers felt that it was an important strategy for reaching those particular students. The survey results confirmed the importance of including a variety of teaching strategies in order to address all learning modalities among students: visual, auditory, and kinesthetic. 
      Teachers felt that the student survey results gave them some very useful insights as to what features, such as those described above,  in each strategy might be helping students learn. Teachers realized that in another opportunity, they would like to go one step further and gather data on student learning to see if it indeed correlates with the results of the student survey. It would be a rather complicated, but useful effort.
        In regards to the lesson, teachers agreed that in addition to the lesson being very well planned and organized, some key features that made it successful included:

· The support of student thinking through group discussion/pair share, science journals, the incorporation of the scientific process (hypothesizing, observing, concluding, etc) in the science journal, and teacher posing of questions throughout the lesson.
· The use of the timer to pace the activities, which resulted in high levels of engagement.
· The scaffolding of the concepts and vocabulary since day 1 of the lesson. Students referred to their notes from day 1.

· Using the “discrepant event” approach to teach sublimation created student interest, supported scientific thinking and a constructivist approach to learning.

      Teachers made some revisions to the written lesson, which included mainly the addition of the teacher-posed questions on day 3 (observed today) of the lesson. (Example: “What will happen to the substance on the black block?  What are your observations about what is happening?  What are your conclusions about this investigation? What have you learned?”)

Teachers also decided that it would be important to include a discussion of other examples of sublimation such as the shrinking of moth balls and solid air fresheners.  The opposite process, deposition, can also be demonstrated by placing a bowl of ice on top of a covered jar enclosing an air freshener. As the gas cools down, the solid particles of the air freshener become visible.

These would be important additions since by this point in the lesson the students are highly interested and generating many of their own questions about sublimation.  
