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Lesson Study in Physics First  ~  Winter 2008

C&I 8900 – Instructor of Record – Dr. Mark Volkmann

Resources:

1. Formative Assessments - http://www.coe.missouri.edu/~volkmannmj/formative.doc
2. Project Rubric: http://www.coe.missouri.edu/~volkmannmj/LSrubric.doc
Purpose Question: How can physics instruction be improved through lesson study?

Introduction: Most of us plan and teach lessons in private. Lesson study is a form of professional development where teachers collaborate to plan, teach, refine, and re-teach a single lesson. In Physics First Lesson Study, Professional Learning Teams (PLTs) integrate modeling and formative assessment strategies to support student learning of difficult physics concepts. 
Overview: Lesson study begins with the formation of your Professional Learning Team (PLT). The PLT is designed to support the implementation of Physics First and to facilitate professional development through the implementation of lesson study. The five main steps of lesson study include: (1.) Planning and Goal setting, (2.) Teaching and Observation, (3.) Discussion, (4.) Re-Teaching the Lesson & Discussion, and (5.) Reflection. These five categories serve as the organizing framework for the project description provided below. Your lesson study plan will consist of a description of the context (cover page), your planning, and accompanying appendices. A list of what to turn in and an approximate timeline is provided at the end of this document.
1. Planning and Goal Setting: Planning consists of selecting a topic, writing goals, and writing the lesson to help students learn a specific physics concept. 
a. The Topic – The PLT should select a topic from Units I – IV of the Physics First instructional materials. Choose a topic where students have difficulty understanding a specific physics concept.  The specific concept should occur within a planned sequence of instruction that begins with student experience and ends with conceptual understanding. Read pages 55 – 61 in Lewis (2002). 
b. The Goals – The PLT should write goals at three different levels. The goals should reflect building level planning (PLT goals), unit level planning (Unit goals), and lesson level planning (lesson goals). The purpose of the goals is to establish what you want your students to achieve. Each goal level is described below:
PLT Goals: (Also called the research goal – see Lewis (2002) page 31-34): The PLT goal is a broad goal that focuses attention on the social, personal, and/or academic development of students. Ideally, these goals are connected to the entire school. If you already have school wide goals, then it might be a good idea to adopt one or more for this purpose. If your PLT consists of teachers from a number of schools and you have no common goals, then consider the following exercise to design PLT goals. Read pages 56 & 57 in Lewis (2002) for examples.
1. Discuss the aspirations you have for your students. What kind of students do you want to foster and help develop at your school? What qualities do you want your students to have by the time they leave your school? 
2. Discuss the students you currently have. What gaps do you see between these aspirations and how children are actually developing at your school? 
3. Discuss the gaps with your group. As a group, select a “gap” that you would like to focus on with your lesson study. What “gap” have you selected? 
4. Write a group goal that states the quality you would like to develop in your students, in order to address the gap that you have chosen. Document this process through PLT minutes. Cut and paste these minutes to the section of your lesson study plan that describes your goals. 

In your lesson study plan, answer the following question under the heading PLT goals:

· What are your PLT goals?
· What social, personal, and/or academic behaviors do you want to address?
Unit Goals: In your lesson study plan, answer the following questions under the heading Unit goals. Read pages 60-61 in Lewis (2002):
· What are the learning goals for the unit?(Highlight the goal your lesson addresses.)
· What science concepts do you want students to learn in this unit?
Lesson Goals: The lesson goal pre-supposes that the topic has been selected, and a sequence of instruction has been discussed. The lesson goal describes what you hope students will learn as a result of the instruction your PLT is planning. In your lesson study plan, answer the following questions under the heading Lesson Goals. Read pages 60-61 for an example in Lewis (2002):
· What is the lesson goal?

· What specific objective/concept do you want students to learn in this lesson? 
c. Writing the Lesson – Learning in physics begins with the students’ experience of the world. Understanding of natural phenomena develops as the students’ attention focuses on ways to conceptualize different aspect of the experience. An appropriate lesson study topic can be found by selecting a point in a lesson sequence where understanding begins to break down. 
                Experience                                                                        Conceptualization



       Location of Student Difficulty
Modeling offers strategies that support students’ conceptualizations and formative assessment offers strategies that help the teachers find out what students are learning. The combination of these two strategies (modeling and formative assessment) are essential components of your lesson study plan. 
The Lesson Study Plan should be organized in terms of categories 1-5: (1.) Addressing the Goals, (2.) Sequence of the Unit, (3.) Modeling, (4.) Formative Assessment, and (5.) Sequence of the Lesson. At least one planning session should be videotaped. 
1. Addressing the Goals: Tell how the lesson addresses the PLT Goal(s), the Unit Goal(s), and the Lesson Goal(s). 

2. Sequence of the Unit: Use a flow chart to describe where the lesson falls in the sequence of instruction. Tell what students studied before and after the specific lesson. Tell what students find difficult about this concept. 

3. Modeling: Modeling is used to support students’ conceptualizations. Modeling includes choices about what representations to use (i.e., motion maps, graphs, pictures, and tables); what questions to ask; what strategies to use (i.e., white boarding, demonstrations, and investigations); and what Physics First activities to use. In your lesson study plan, describe the choices you made and your rationale for making them. 
4. Formative Assessment: Formative assessments have the look and feel of instructional activities, but in addition to providing instruction, they provide information to the teacher about what the students are learning. Begin by describing learning problems your students are likely to have and how the assessment activities will reveal those problems. Describe the specific activity you will use to reveal whether students have this problem. In your lesson study plan, describe what formative assessment strategies you will use and what you think the strategy will reveal. Provide samples (3 – 5) of student work that exhibit a range of student learning. Examples of Formative assessment strategies are available at www.coe.missouri.edu/~volkmannmj/formative.doc
5. Sequence of the Lesson: The lesson sequence provides an organizational scheme of the sequence of events within the lesson. In your lesson study plan, describe what the teacher does at the beginning, middle and end of the lesson. That is, tell what modeling and assessment strategies will be used, the sequence of these activities, the role of the teacher, and the role of the student for each step.
2. Teaching & Observation: (See ages 67 and 68 in Lewis, 2002).
Scheduling:  The PLT must work together with the Coach Mentor and appropriate administration to schedule a half-day for the purpose of teaching the first lesson. It is imperative that all PLT members attend this teaching/observation and that the Coach Mentor is available to video the lesson and to conduct the discussion after the lesson is complete. One PLT member teaches the lesson while the remaining members observe. 
Teaching the Lesson: 

The teacher should follow the lesson plan as established by the PLT. If the teacher diverges from the plan, then a portion of the discussion (next section) should focus on what happened during the teaching that motivated the teacher to change the plan. Please remember to record the teacher’s immediate reflections, after the lesson is completed, on video.
Observing the Lesson: 
The PLT should decide what information to look for and discuss where, when, and how to observe the students. This discussion is needed to clarify the role that the observers play. A list of the questions to address through observation constitutes the observation protocol #1. This protocol must be completed before the teaching begins. Observers will respond to the protocols as they observe. The protocols should be added to the appendices section of the lesson study plan. 

Observers should NOT interfere with the natural process of the lesson (e.g., by helping students with a problem). However, observers should circulate around the classroom during seatwork, as well as communicate with students for clarifying purposes only (e.g., if they could not clearly hear what a student was saying). Otherwise, observers should stand to the back and sides of the classroom. 

Observers should distribute observation responsibilities among themselves. For example, one observer might watch assigned groups of students, while another keeps time, etc. The PLT member who is teaching the lesson should provide a seating chart to the observers (if seating charts are not available, s/he could place nametags on each student)
3. Discussion:  (See pages 69-71  in Lewis, 2002)
Please provide a video recording of this lesson study meeting when you turn in your lesson study plan (Discussing Lesson #1 Video).
With the time and distance constraints some of you experienced last year (2006-7), schedule the discussion immediately after the teaching in order to collect data before it can be forgotten. 

The Coach Mentor will facilitate the post-lesson discussion. An excellent protocol for leading this discussion is provided on pages 69-71 (Lewis, 2002). This protocol will be used unless the PLT decides to make changes. These changes must be made and communicated to the Coach Mentor prior to the scheduled date of the discussion meeting.  Please describe these changes in your report of the discussion.
Place a copy of the lesson plan with changes in the appendices named – The Revised Lesson. 
4. Re-Teaching the Lesson & Discussion

The lesson must be re-taught and discussed, however we offer three options for how you accomplish this task. Please indicate which option you choose and any changes you make in the process (in concert with your Coach Mentor) in your lesson plan. 
Option #1: A second teacher re-teaches the revised lesson with all PLT observers watching in person or via video (Teaching the Revised Lesson #2 Video). Follow-up discussion occurs at the next PLT meeting where additional evidence of student learning would be shared. The PLT would turn in a revised plan and a video of the follow-up discussion (Discussing the Revised Lesson #2 Video).

Option #2: PLT members form pairs of A and B. ‘A’ teaches the revised lesson while ‘B’ observes. [Alternatively, for PLTs with odd numbers of members, ‘A’ teaches the revised lesson while ‘B’ and ‘C’ observe]. A video would be made each teaching of the revised lesson (Teaching the Revised Lesson #2 Video). All PLT members meet to discuss findings. The PLT would turn in a revised plan and a second video of the follow-up discussion (Discussing the Revised Lesson #2 Video).

Option #3: Each PLT member teaches the revised lesson in his/her own classroom. A video would be made of each teaching of the revised lesson (Teaching the Revised Lesson #2 Video). Follow-up discussion occurs at the next PLT meeting with each member taking a turn to share what was learned and formative assessment evidence of that learning. The PLT would turn in a revised plan and a second video of the follow-up discussion (Discussing the Revised Lesson #2 Video).

5. Reflection:
1. Each participant will provide reflections that include concerns, challenges, and issues that you experienced while engaging in the lesson study process. 
2. Describe the challenges you faced during planning, strategies you selected and what you learned about modeling and formative assessment. 
3. Specifically, describe how the lesson study process has influenced the way you will teach this lesson in the future. 
4. Describe your most vivid impressions from the process of lesson study that resulted in changes in your thinking. 
5. Discuss how your team collaborated and your confidence in your physics instruction and the lesson study process. 
6. Finally, describe how your efforts (and those of your PLT) improved student learning. 
Reflections may be turned in separately from the lesson study plan to volkmannmj@missouri.edu by May 1. 
Format for Lesson Study Project and Approximate Timeline:

	Lesson Study Project Format
	Tasks/Product
	Time 

	1. Cover Page
	 Includes the title, names of your PLT members, and your school affiliations, the starting date of your planning, and the dates of significant steps in planning.
	Little to no time.

	2. Lesson Study Plan  - Name of Topic, Goals (3 levels), Planning (Categories 1-5).
	Provide a copy of the Goals and lesson plan.
	Topic & Goals - Meeting 1 & 2

Planning - Meetings 3, 4 & 5

	3. Appendices
	
	

	a. Observation Protocol #1
	Planning Observation #1 – provide copies of the observation protocol(s) 
	Meeting #6

	b. Student Work Samples
	Observation Day – provide samples of student work 
	Observation Day (Meeting #7)

	c. The Revised Lesson 
	Discussion – provide plan with agreed revisions
	Observation Day (Meeting #7)

	d. Observation Protocol #2
	Planning Observation #2 – provide copies of the observation protocol(s)
	Meeting #8 

	4. Videos
	
	

	a. Planning Session
	Provide a video of a planning session
	Video tape one planning meeting

	b. Teaching Lesson #1 Video
	Provide video of lesson #1
	Observation Day (Meeting #7)

	c. Discussing Lesson #1 Video
	Provide video of discussion of lesson #1
	Observation Day (Meeting #7)

	d. Teaching the Revised Lesson #2 Video
	Provide video of teaching lesson #2
	Meeting #9

	e. Discussing the Revised Lesson #2 Video
	Provide video of discussion of lesson #2
	Meeting #10

	5. Reflections – turn in to Dr. Mark Volkmann (volkmannmj@missouri.edu)
	Write Reflections on the LS process
	On your own time
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