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In Sonoma County, California we continually need to confront the tension between viewing lesson study as a professional development model that works over time and the urgency for immediate change in state test scores. Our work here is to provide local evidence of change in teacher questioning and change in quality of student responses.  By categorizing both teacher questions and student responses in ten lesson studies, we were able to compare lessons taught in two different years. The knowledge to be changed was called out in the three-year research theme focusing on classroom discourse, understanding of discourse came from studying, the “study” in lesson study.

Lesson study is an iterative, instructional design process developed in Japan where teachers meet to redesign a single lesson.  During this process, teachers teach the newly designed lesson and revise it based on observations of student behavior (Lewis, 2002ab).  Lesson study has been proposed as the key behind the success of Japanese education (Stigler & Hiebert 1999; Lewis 2000), being simultaneously viewed as a means of improving curriculum and as a form of professional development (Fernandez, & Yoshida 2003; Fernandez 2003). While Japanese teachers have been practicing lesson study for over half a century, US teachers have only begun to practice the process in the last decade (Lewis 2006; 2002ab). 

While anecdotal records from teachers indicate that they find lesson study to be effective:

 “There is nothing more powerful or inspiring for me than planning a lesson with other teachers, watching a teacher do the lesson, then coming back and discussing the strengths of the lesson and further possible extensions. Lesson study gives me the opportunity to observe children more closely than I am able to do when I am teaching the lesson.  I get to hear from strong teachers how they deal with specific problems” (Anonymous Teacher, 2008)

evidence is required to justify the investment of planning and release time that need to be allocated in order for teachers to engage in the lesson study process. Administrators often mistakenly see this time investment in terms of a hard product, “only one lesson plan”, rather than seeing the broader impact on teaching and learning behaviors. Time is the currency of our profession, and there are urgent competing demands for this commodity that administrators must prioritize and justify.


Here we want to make a case that lesson study is a viable vehicle for supporting changes in learning and teaching beyond a lesson plan, worthy of this investment of time. Because this professional development model lives in the classroom paying attention to what students are thinking and how instruction promotes their thinking, we believe that this model immediately attends to the most important changes needed.  Lesson study also provides teachers with the opportunity to learn from peers as well as from research, curricula, and outside experts (Wang-Iverson & Yoshida, 2005; Lewis, 2002ab; Lewis & Tsuchida,1998).  It creates a scientific venue for teachers, where they are required to test lessons, use evidence to make claims, revise their lessons, and test those revisions (Lewis, Perry, & Murata, 2006; Callahan, 2005, 00:24:01). As lesson study practitioners, we have much to learn about collecting evidence and making claims 

(Callahan 2005). Even with our current skills, we have started to collect compelling evidence to support the impact of lesson study on classroom teaching and learning.

In previous work on lesson study with Bellevue Union School District, we set a seven-year district wide goal (our research theme) to investigate how to: “make student thinking visible by speaking and writing.” Individual schools within the district then developed specific variations on the research theme that they investigated at their school, such as, “building confidence and academic language to empower students to justify their mathematical thinking.”  The district identified instructional interventions to be used to achieve the goal specified in the research theme - e.g., graphic organizers, think-pair-share, lesson study. In the fifth year of this project, a new Bellevue superintendent and three new principals were hired. They asked to see the impact of lesson study on student achievement. Analysis of school district data from 2002 to 2006 was completed by a Sonoma State University upper division statistics class and indicated that mathematics scores in general were “increasing at a greater rate than both the county and the state”; “ELL students are becoming proficient at a greater rate than fluent students”; and, “we saw a correlation between the shrinking gap and professional development”. The superintendent found these results to be convincing evidence that lesson study was a worthy investment.

Building on the success of the Bellevue School District lesson study project, we wrote a California Mathematics and Science Partnership Grant (under No Child Left Behind, Title II, Part B), called Redwood Area Algebra for All (RAAFA). RAAFA leadership developed a research theme for the 3-year life of the grant and planned to collect evidence to show that lesson study directly impacts teaching and learning.  This project scales lesson study from one district to six districts, from 3 elementary schools to 8 elementary schools, 6 middle schools, 1 junior high, and 3 high schools.

METHOD

Planning

During grant planning, partners identified increasing numbers of students who are passive learners, not engaging in classroom mathematics. They connected passivity with low students scores on state testing. District leads additionally identified the impact of English Learners on lack of classroom engagement. Four of the partner districts (the other two districts are out of the county) participate in Aiming High, an initiative between education and business to close the achievement gap between English Learners and English Only students.


As district leads unpacked this problem, issues emerged:  most students do not expect mathematics to make sense, are skilled at waiting for others to give them the answer which leads them to further withdraw from engagement, and second language learners needs have not been addressed in mathematics. Our belief is that discourse is part of the learning process and engages students in learning mathematics, which respects student thinking, motivates future learning, and supports clarification of their own mathematical thinking (Lampert & Cobb, 2003; Chapin, O’Connor, Anderson, 2003). Importantly, it provides English Learners practice in developing language skills along with mathematical understanding.

RAAFA planners reasoned that if participating teachers implemented classroom discourse over three years around targeted content, then according to studies, students would likely be engaged in learning while learning more (Resnick,1999), improve achievement (Hiebert &Wearne, 1983), and that by being engaged in higher order questioning and responses increase their conceptual understanding of mathematics (Nathan & Kim, 2007). In addition to student learning, discourse provides assessments for teachers with which they can make better instructional decisions.  If discourse engages students in mathematics and builds knowledge as well as supports second language learners, then this pedagogy would address the needs of our districts.  Discourse became the topic of the research theme for all RAAFA lesson studies.

We hypothesized that lesson study impacts teaching and learning.  In particular, that we can demonstrate the impact of the research theme on teaching and learning. RAAFA’s research theme is: How do we use mathematical discourse to improve learning mathematics?  We defined discourse as questions and responses supported with equations, words, diagrams, and/or other representations.
Participants


When RAAFA began, teachers committed to 18 months of professional development; they could then opt to sign up for two more years.  Originally there were 46 teachers, 11 elementary teachers grades 5-6, 25 middle school teachers 6-8, 7 high school teachers, and 3 resource teachers.  Over the three years we have lost 19 teachers due to closing schools (2), changing assignments which eliminated them from the grant (6), leaving education (2), medical (1), other commitments (4), and not a good fit for the work (4).  In year three, we have 27 teachers and 6 facilitators (one the principal investigator), each completing 600 hours of professional development.  

RAAFA teachers are organized into six lesson study groups. Groups are typically organized by district in cross grade levels. One district has two groups; and, one teacher, the only high school teacher in her district, has joined with another district. Groups conduct one lesson study each year.  In year one, they were facilitated by a consultant; in year two the consultant co-facilitated with a teacher from the group; and in year three the teacher facilitated with coaching from the consultant. Approximately 12-16 hours are devoted to planning each lesson which happens during RAAFA Saturday seminars and release time. Each lesson is taught from 2 to 3 times.  Teachers in the group are able to participate in each iteration of lesson implementation, which includes a pre-conference, observing the lesson, debriefing, and lesson revision.  In May, each group reflects on what they have learned and presents their findings to other teachers and their administrators.  The following September they are invited to teach a public lesson for others outside of their group to observe and provide feedback.
Procedure

Each lesson study group completed a full lesson study process in each year of the RAAFA project (Table 1). 

Table 1

Steps of the lesson study process.

	Step
	Description

	1
	Identify learning issue
	What are kids not successful at, e.g., identified by test score, teacher reports, etc.

	2
	Define what success looks like
	What dispositions do we want students to have?

What is the mathematics a student needs to know?

	3
	Understand learning issues
	Academic research, student interviews, experts

Why do the students struggle?

	4
	Develop lesson trajectory
	How should the student thinking change through the lesson?

	
	
	

	Iterative lesson design
	The lesson development cycle (steps 6-8) is repeated 2-3 times. Teachers are released one day for each iteration of lesson implementation including a pre-conference, observation, debriefing, and revision of the lesson.

	5
	Write/revise lesson plan
	Approximately 12-16 hours are devoted to planning each lesson which happens during RAAFA Saturday seminars and release time

Lessons include teacher moves that include questions to ask and anticipated student responses.  It also includes scaffolding for discourse such as including sentence frames, academic vocabulary, and visual representations.

	6
	Teach lesson
	One teacher teaches the lesson.

	7
	Observe lesson
	The other teachers observe lesson collecting evidence of student thinking.

	
	Debrief 
	Teachers share evidence collected during the lesson before making a claim about what lesson revisions are needed.

	8
	Share lesson & reflect
	Each lesson study group reflects on what they have learned and present to other teachers and their administrators


Because all the lesson study groups across the six districts shared the same research theme of improving mathematic discourse, the RAAFA project was able to provide additional support to facilitate each lesson study groups understanding of the learning issues involved in mathematical discourse (i.e., step 3 of the lesson study process).  RAAFA provided this support in two ways: yearly, week-long Summer Institutes, and six Saturday seminars (Figure 1). The Summer Institutes and Saturday Seminars focused on building participant understanding of discourse in the content of fractions to proportions.
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Figure 1. Timeline.  The RAFFA Project supported the lesson study groups with week-long Summer Institutes and six bi-monthly Saturday seminars.  Mathematic discourse was analyzed in the first year lesson transcripts and used during training in the second year. Mathematical discourse was analyzed again in the second year lesson transcripts.

Year 1, Summer Institutes and Saturday Seminars.  In the first summer institute, we videotaped interviews and classroom lesson studies conducted during the institute by the facilitators.  There were four high school lessons and four middle school lessons going on simultaneously addressing the content of fractions and building a classroom culture where students are expected to explain their thinking (Mendez, 2003). Summer school students were one or more grade levels behind and most had the additional challenge of learning English. The following afternoon in the institute, participants viewed clips from lessons looking closely at students’ explanations of the mathematics and then the group discussed observations.  This was the beginning of developing observation skills.

For the first year’s Saturday Seminars, we used video clips from Judit Moschkovitch and her work with English Learners. As well, we filmed student interviews and a sequence of lessons on division of fractions taught by a facilitator; in year two and three, we used clips from different RAAFA lessons study groups to compare to our hierarchy of questions and responses and the needs of English learners. As the whole group examined videos, mathematicians and language specialists, outside experts, shared their perspectives and insights along side the participants.


Student interviews have been integral for teacher learning of how students develop ideas about mathematics. It has continually challenged our assumptions of what students know and don’t know and how they build understanding. Additionally, they have allowed us to practice our questions and pay attention to listening. Teachers report that this helps them listen more carefully during the lesson. Perhaps as students rehearse in small groups for whole class discussions, teachers rehearse questioning in interviews for whole class lessons.


Articles were chosen for homework that spoke to the issues of discourse and second language learners.  They were recorded in audio, video, and posted on-line, for ease of teacher use (Morris & Easterday, 2008).  Teachers then compared the articles with their own recorded student interviews and/or classroom video clips with mathematicians and specialists probing their thinking.  Each lesson study group, prepared a yearlong evidence based reflection on what they had learned from lesson study, student discourse, and mathematics which was presented to administrators and peers in May of each year.

Understanding Mathematical Discourse in Year 1 Lessons.  To formalize our understanding of mathematical discourse, RAAFA’s principal investigator Edith Mendez, a mathematics professor at Sonoma State University, led the work in identifying a hierarchy of questions to use in classroom discourse. Using her doctoral thesis of robust levels of mathematical discussions: representations, generalizations, and justifications (RMD) we compared it to other frameworks for examining levels of questions: TIMSS, 2003 Cognitive Demands Framework (Mullis, Martin & Foy, 2005); the revised Blooms taxonomy (Anderson & Krathwohl, 2001). Carpenter and Wearne’s (1993) categories of four broad levels of teacher questions.  Meahan as cited in Nathan and Kim (2007).  English Language Development Standards for speaking and listening (1999). We wanted to find a hierarchy that allowed us to examine both teacher questions and student responses


There was much debate in defining a hierarchy that was true to the mathematical thinking we wanted to elicit from students as well as the language demands needed to describe these levels.  More specifically, we wanted students to make connections between fractions, ratios, and proportions and to be able to talk about the relational thinking demanded by these topics. Students needed to be able to articulate what the relationships are, how they connect to algorithms, and how to justify their thinking using diagrams, representations, examples, and equations. Multiple representations needed to be included both to help student’s gain broader understanding of the mathematics, but also to support language learners accessing the content. We knew that we wanted students to be able to generalize their thinking about the patterns, relationships, and connections. So, we teased out “generalization” from “justification” – being cognizant that a generalization needs a justification, but not all justifications were about generalizations.  


Nathan and Kim’s (2007) hierarchy came the closest to our needs although they combined justification and generalization. Their criteria worked for both questions and responses, and their model was developed to look at discourse over time. We decided to use their categories and their criteria, however we renamed them for ease of use, and we separated generalizations from justification. Their basic unit of analysis was the “teacher utterance”; we labeled student responses as well in order to show the relationship between teacher question and student response.

Table 2

RAAFA’s taxonomy of questions in mathematical discourse, adapted from Nathan and Kim (REF).

	Question type
	Description

	Confirm – Is It?
	Agree or disagree. Choose.  Categorize.

	Recall – What is it?
	Knowledge produced from memory. Facts, calculations, definitions.

	Explain – What is true?
	Produces new information. Gives solutions with enough clarity and detail to be understood.  Gives examples.  Convinces others. 

	Justification – Why is it true?
	Provides evidence for and against the claim. Relates concepts to situations, new concepts, concept to question.

	Generalizations – Is it always true?
	Communicates reasoning about commonalities in patterns, procedures, structures, and relationships.


As a project’s formative assessment, we used the taxonomy of questions to analyze mathematical discussions to understand the discourse demands in the first year lessons. 

Mathematical discourse demands specific vocabulary and complex sentence structures.  For example, we found that most students, including native speakers, need scaffolding for “If.. then .. statements.” In only 14% of the justification statements did students use “then”. 

Kyle:
Well, I think what she should have done was, she should have made the 

tablespoons go up by 2 instead of just by 1, and then it would have been the right 

answer. If they all went up by 2 instead of 1, so like where it says 2 tablespoons 

for 1 cup.

Kyle uses “then” in the first part, and “so” in the second.  This is a condition where most students would benefit from sentence frames (If… then …, because….), which would support both English speakers and English learners articulation.

If we look at Kyle’s justification for verb usage we see modals (should, would, could, will be, must). 

… she should have … and then it would have been…

This is typical for fluent speakers who used 2 – 3 modal verbs in their justifications, but much more difficult for English learners. In examples of justification from English learners, verbs were in the presence tense, and students used many conjunctions:
Student:  So it take four pink squares to take up a blue square, and it take four blue 

   squares to take up a green square, so they all equal the same amount.

Other interesting patterns of questions and responses emerged when we looked across the ten transcripts.  There were common questions for each category and common sentence structures for student responses.



Confirm 
Do you agree? Disagree? Right?  Is it … or …?



Recall 

How many…? What did … say? What is…?
 

Questions        Explain 
How did you..? Can you explain that?  How are they the same? Different? And then what did you do?  What does that mean?



Justify 

Why would you..?  Why does that work?  Could you have…? 

 Is there another way?  What do you think?





Generalize
Why?  Does it always work?  Is there a rule?



Confirm
Right/Wrong.  Yes/No.  This or that.



Recall

It is… (An answer e.g., 36, or whole problem 4 x 9 = 36)

Responses
Explain
First I… then I… and … and then…   (Usually in past tense). 

They are..



Justify

If… , then…, because…   If …. so… because…  So it would be…





Because… if… so  (would, could, should, will be, must be)  



Generalize
What I’m noticing is…   Will it always…. Any time…then….

Year 2 Summer Institutes and Saturday Seminars.  Using the preliminary analysis of mathematical discourse in the first year lessons, we identified the generic mathematics vocabulary and sentence structures needed by students throughout the school year.  During this institute we continued to build our analysis of English Learners engaged in discourse.  Teachers listened to video recordings of student interviews from year one of RAAFA for mathematics, rewound and listened for language, rewound and listened for teacher questions.  We practiced categorizing levels of questions and responses.  We also focused on maintaining a high level of cognitive demand for the task during discourse.  We brought a class of EL high school students to the institute and taught a lesson developed by the group on ratio.  At the end of the lesson, teaches broke into small groups and interviewed students in groups of 2 or 3 about what they had just learned.

Data Collection


The RAAFA leadership team (principal investigator, director, evaluator, director of English Learners, facilitators, teacher representative from each district) was clear that they wanted to construct a local existence proof providing evidence situated in the classroom. The evidence needed to demonstrate a change in teacher moves in order for these changes to transfer to other lessons, and it needed to show change in student behaviors, the purpose of the work.  Leaders wanted to show that mathematical discourse was a valuable teaching strategy that would promote mathematical understanding as well as language practice for language learners.  All of this to build a case that lesson study is a process that promotes improved teaching and learning.

For RAAFA data collection, we chose a teacher from each of the five lesson study groups who had taught a lesson study in more than one year.  The teachers represented all but one district and represented all grade levels in the grant (5th to Algebra I). In the first year, we transcribed one lesson (lesson studies) taught by each of the five teachers.  In the second year we again transcribed lessons from the same five teachers (but with their year two lesson study).  There was one exception where the sound did not record on the teacher’s year one lesson study, so we transcribed year two and three.

Coding

Each of the lesson transcripts from the first and second year lessons was coded according to RAAFA’s taxonomy of questions (Table 2) into confirm, recall, explain, justify and generalize. We include here examples from one lesson to create a thread throughout. The lesson was taught in an eighth grade class and was designed to elicit understanding of what proportions are, and why the labels are important.  At a Family Math Night, students had chosen the best bubble recipe of 2 tablespoons of soap to 1 cup of water.  In class, they were asked to find out how much water they would need for 6 tablespoons of soap. Examples of each category are shown below.

Examples of confirm:

Teacher:
Can he divide by 2 and get 1/3?



(Line 86)


Student:
Yeah.










Teacher:
You’re talking about salt water or soapy water?

(Line 358)


Student:
Soapy.









Examples of recall:


Teacher:
50 what?






(Line 399)


Student:
Cups










Teacher:
What did you guys come up with?



(Line 387)


Student:
18 tablespoons and 9 cups of water.






Teacher:
This one says, “The ratio ___ is equivalent to the ratio ____.”




What’s the first ratio up here?




(Line 387)


Student:
2:1










Teacher:
Is equivalent to … 








Student:
6:3









Examples of explain:


Teacher:
What do you mean by that?  “It’s 2T:1C”.


(Line 121)


Student:
Isn’t it like comparing something?






Teacher:
Comparing something?







Student:
Oh! Oh! It’s for every 2 tablespoons of soap you need




1 cup of water.








Examples of justification:
Student:
Well because there’s one cup of water and there’s, for every 2 cups of 

soap … for every 2 tablespoons of soap.  And there’s 6 tablespoons of 

soap and if you divide that by 2, it equals 3 cups of water, because the 2 

stands for 2 tablespoons of soap and divide that because

it’s one cup of water per 2 tablespoons of soap.
            (Line 93)





Examples of generalization:


Student:
No, mine was just like his, expect I didn’t divide it by 2 ‘cause you know




how each, for every 2 there’s a 1.                                             (Line 107)

Student:
Well, for every one cup, there’s 2 tablespoons of soap.  So there’s 6 tablespoons um and there’s 3 (2) in 6, so there would be 3.     (Line 116)

Student:
I think she’s trying to say that there’s one more tablespoon than there is of cups. So, she like, instead of saying that 1 is ½ of 2, she is saying that 2, 2 is 1 more than 1.  So she thinks that since 5 cups, so 5 is one smaller    than 6.       






   (Line 177)

Student:
So like there’s twice as many tablespoons as there is of cups.  (Line 185)

During coding, issues developed.  Teacher “why” questions sometime referred to elaborating an explanation…why did you do that calculation? Sometimes to justification – can you show us why that works? And, sometimes to generalizations – why does that work all the time?  Sometimes the “why” questions were coded in terms of the preceding conversation.  In another set of lessons, a teacher repeatedly asked confirm questions, e.g., “Can you draw a diagram?” when she intended for students to explain their thinking.  These were coded as confirm questions.

RESULTS

Comparing levels of discourse from 10 lesson studies.

In comparing questions and responses, we note that student responses are of higher level than the questions.  This may indicate a need to reexamine how we classify questions or it may reflect that the questions are serving multiple purposes both probing the explanation and including the rest of the class (Table 5)

Table 5.

Percentage of questions and response types across first and second year lessons.
	
	
	Percentage Total Questions 

(Yr.1, 530 - Yr.2, 529)
	
	Percentage Total Responses

(Yr.1, 507 -  Yr. 2, 714)

	Type
	
	Year 1
	Year 2
	Change
	
	Year 1
	Year 2
	Change

	Confirm
	
	32.8
	33.6
	+.8
	
	21.3
	20.9
	-.4

	Recall
	
	46.2
	32.9
	-13.3
	
	55.0
	29.1
	-26.3

	Explain
	
	18.9
	29.1
	+10.2
	
	20.9
	37.7
	+16.8

	Justify
	
	2.1
	3.0
	+.9
	
	2.2
	8.4
	+6.2

	Generalize
	
	0.0
	1.3
	+1.3
	
	0.2
	3.9
	+3.7


An analysis shows that by attending to the research theme in lesson study, both teacher questions and student responses were impacted positively.  In comparing the total number of questions and responses between the lessons, the number of questions decreased by 1 and the total number of responses increased by 207.  This may be attributed to more responses per question and/or increased small group work. The numbers also show an increase in the percentage of explain, justify, and generalize questions and an even greater increase of student responses for the same levels.  As well, there was an increase in confirming questions and a decrease confirm responses, and a decrease in recall questions and responses. Questioning is difficult and complex work (Boaler & Humphreys, 2005) and learning these skills was supported from shared learning with peers, experts, and time to study in the lesson study process.

Dynamic Representation of Questions and Responses.

The questions and responses (Figure 3) charted below follow discourse through 30 minutes of a year one and 30 minutes of a year two lesson, and allow us to visually compare the dynamics between questions and responses as well as noticing where the questions dip down and build up. In year two, there are several responses that happen in small group discussions that come from a single prompt or problem posed by the teacher. A bracket under the x-axis, shows where small group work took place.  The graphs were completed for each teacher and each lesson.  The graphs below are from the same teacher as the quotes included in this paper.  It is reflective of the other four teacher’s graphs.
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Figure 3. Questions and responses in year 1 and year 2 lessons of Teacher 5.  Each box in the graph shows a question (light color) and response (dark color) each of which was categorized as a confirm, recall, explain justify or generalize (y-axis).  Arrows indicate either (a) questions and responses were at different levels, or (b) a series of questions were asked before a response was elicited, or (c) one question elicited several responses. Brackets on the x-axis indicate small-group work.
It is interesting to notice where the movement up and down happens.  When we compare this movement to the transcript, we find two situations.  Sometimes the dip down appears to help the student giving the explanation to clarify their thinking:

	Speaker
	Utterance/
	Question type

	Teacher
	Okay, so 2 + 2 + 2 =6 and 6 ÷ 2 = 3.
	Explain

	Student
	You divide 6 by 2 and that equals 3.
	Recall

	Teacher
	Well, how did you get 2 + 2 + 2 = 6?
	Explain

	Student
	Well, because there’s one cup of water and there’s, for every 2 cups of soap.
	Generalize

	Teacher
	Wait, so there’s 1 cup of water…
	Explain

	Student
	For every 2 tablespoons of soap. And there’s 6 tablespoons of soap and if you divide that by 2, it equals 3 cups of water, because the 2 stands for 2 tablespoons of soap and divide that because it’s one cup of water per 2 tablespoons of soap.
	Justify


And sometimes to help others in the class follow the reasoning:

	Speaker
	Utterance
	Question type

	Teacher
	Okay, so you’re saying we have 2 tablespoons of soap?
	Confirm

	Student
	Yes.
	Confirm

	Teacher
	But for the second one, we’re going to try to have more people have bubbles, right?  So we wanted to have 6 tablespoons (of soap).
	Confirm

	Student
	Uh huh.
	Confirm

	Teacher
	And we want to figure out how many 2 tablespoons are in there?
	Confirm

	Student
	Yes.
	Confirm

	Teacher
	And that was three?
	Confirm


An analysis of the dynamic visuals brought forward the notion that in the first year there was more of a one-to-one or a confirm-to-confirm, and a recall-to-recall relationship between teacher question and student response.  In year two, there often was much difference between the level of question and response, and there were more responses per question.  The dynamic visual representation also elicited the notion of a teacher dropping down the level of question to fill in needed knowledge, or to help the student clarify their thinking, and/or to include more students in following the logic of the reasoning.
Conclusion

The results show that lesson study increased the level of discourse of teachers and students through increasing the level of teacher questions and student responses proving our claim that lesson study can change both teaching and learning, in particular the research theme attended to over time, can create improvements in teaching and learning. 

Our categorization of levels of questions and students responses, allow us to look at growth.  Teachers participating in RAAFA are very clear that they need more time to learn about justification.  

As with any set of data, there are more questions than answers.  One of our next steps will be to attempt to demonstrate that what has been learned about discourse is used in lessons other than the lesson studies.  This will show transference, another impact of lesson study beyond “just one lesson”.  We would like to examine the transcripts for the levels of responses of English Learners classified at different language levels.  And, we will look to see if we can see any correlation between state test scores and increased levels of discourse.

As a local community of learners we need to better define what constitutes a high quality response level e.g., what is a complete justification, not just is it there or not.  There appears to be different degrees of complexity within a category of student responses between the two sets of transcripts e.g., do the confirm questions change from – Are you paying attention? To - Do you  follow this reasoning? Do the generalizations embed more complete justifications?  This may come about by collecting more examples and teasing out elaborated criteria for each level of response.  As well, during the span of a lesson is the pattern of building up to justification through recall and explanation, clarifying what justification means, and then verifying that everyone in the class is following the reasoning consistent with best learning?

We believe we do have evidence of impact of lesson study in the classroom for both teachers and students supporting our hypothesis that lesson study professional development directly impacts teacher and student learning.  This will be presented in May to administrators and teachers, and we will try to elicit if this claim resonates for them as a local existence proof that lesson study is a process that supports improving teaching and learning.
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