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Abstract

This study examined the implementation of lesson study as a method of professional
development in a high school setting after the initial funding had ceased. The participants had
had experience with lesson study and included three math teachers, two science teachers, one
special education teacher who collaborated with the science teachers, one literacy coach, and one
curriculum coordinator. Data collection included secondary sources obtained by the university
partnership; observations of the lesson study, the participants’ regular classrooms, and
department meetings; two phases of in-depth interviews; an open-ended survey; and artifacts of
the process of lesson study. The implementation of lesson study after the end of funding with
support from a facilitator did yield some benefits for the participants, although they also
confronted several challenges, such as time, scheduling, and various levels of understanding of
what lesson study is. After implementing the lesson study, participants demonstrated changes in
instruction, concern about student needs and performance, and collaboration with colleagues.
Also, similarities between the regular department meetings and the lesson study meetings were
found, which might contribute to the successful adaptation of lesson study into the U.S. context.
Fully informing teachers about lesson study and giving them practical experience with it as a

method of professional development can lead to its continuity.
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Chapter 1

Introduction

Background

Most professional development programs are funded. Therefore, once the funding ceases,
the professional development program cannot continue no matter how beneficial it was for
teachers. This phenomenon has led educators to consider how to maintain high-quality programs
for teachers without a concern for funding. However, there is still a lack of research on what
happens after the initial funding ceases. This study shows what really happens when the funding
ceases, which might reveal ways to construct a professional development program that can
continue for a long time without funding.

This study focused on a detailed description of the implementation of lesson study as a
professional development program at a unique high school setting by volunteer participants
without funding. The participants had previously experienced a funded lesson study and faced
complex issues such as test pressure, new curricula, and new technologies for teaching and
learning.

Since case study allows deeper interpretations and explanations of the complexity of a
unique case (Stake, 1995), this study was implemented as a case study for shedding light on this
implementation of lesson study. Interviews, participant and non-participant observations, open
ended surveys, and detailed field notes were the main tools of data collection. Relevant artifacts
were also collected as necessary. The intent of this study was to support lesson study as a method
of professional development for high school teachers, which would affect teacher practice. More

details on the methodology will follow in Chapter I11. While the focus of attention in this



dissertation is on lesson study done after funded work was complete, it is important to
understand the prior experiences some of the participating teachers had with the process.

Overview of previous funded lesson study. A three year long university partnership
with funding had been implemented from 2005 to 2008 at the high school where this study was
conducted. The ultimate goal of the project was to help teachers improve the quality of their
instruction and thereby improve student achievement in mathematics and science. Improved
instruction included student-centered classroom activities related to problem-solving skills,
strategies for integrating mathematics and science, and the creative usage of technology in
teaching.

The project had three goals for the partnering school districts:

1.1 To develop content-based, technology-rich professional development opportunities
for mathematics and science teachers

1.2 To help create a supportive climate in the participating schools for sustained
professional development opportunities for teachers

1.3 To help improve student achievement in mathematics and science by enhancing
teachers’ content and pedagogical knowledge and skills. (Travers, Gregson, Kim, &
Lim, 2008a, p. 11)
The executive summaries of each year from the project were reviewed in order to obtain
general information about the project and how it was implemented.
Year 1. The goal of the project was to create and implement professional development
programs for teachers. For the 2005 summer workshop, 22 teachers attended the high school
sessions. Numerous follow up sessions throughout the school year were held to strengthen and

enhance the summer workshop goals. “Impact surveys” of the teachers showed how the project

influenced teachers’ instructional practices. Quantitative and qualitative data such as surveys,



interviews, and observations were collected and analyzed to discover whether this project
impacted teachers’ instruction (Travers et al., 200843, p. 2).

The participants were introduced to action research as a method of helping them become
more thoughtful about their teaching. Action research assisted them in reflecting on their
instruction based on their interests in their math and science classes. As a result, teachers were
able to provide reflections on their teaching and on student learning. Also, students became more
comfortable with using technology through their instruction (Travers et al., 2008a, p. 17).

Participants were more interconnected, but less proactive at attending ongoing
professional development programs. Surprisingly, their administration offered dedicated support
for the project. Hence, this high school provided an outstanding opportunity for examining the
effects of lesson study and continued administrative support “on the long term sustainability and
effectiveness of teacher professional development programs” (Travers et al., 2008a, p. 18).

The report from Year 1 informed the development of Year 2, especially the summer 2006
workshops, including subject matter and workshop length. Thus an experiment model was used
for Year 2 at the high school, “in which the summer workshop was one week, with the remaining
five days distributed throughout the following school year” (Travers et al., 2008a, p. 57). The
project facilitators noted that lesson study was a useful method for encouraging professional
development, because it was a classroom-focused approach that allowed teachers greater benefits
than the action research method in terms of active reflection and collaboration with peers. Lesson
study is similar to action research in helping them reflect on their teaching. As a result, lesson
study replaced action research in Year 2 of the project (Travers et al., 2008a, p. 57).

Year 2. During the summer of 2006, a one-week trial summer session with 27 teachers

was held at the high school, with periodic follow up sessions during the 2006-07 school year to



support teachers. As in the previous year, “impact surveys” were collected to show the impact of
the project. Furthermore, a Survey of the Enacted Curriculum (SEC) was given to teachers both
in May 2006 and in May 2007 in order to identify possible benefits of the project on their
teaching (Travers, Gregson, Kim, & Lim, 2008b, p. 3).

The findings of Year 2 illustrated that teachers obtained more specific content knowledge
related to their subject areas, awareness of intended goals of the project, familiarity with the
activities of the workshops, and details of early implementation of the project activities. This is
encouraging to facilitators, because it indicates that the project did enhance the teachers’
pedagogical and content knowledge, with the anticipation that this would lead to improvement in
student achievement in mathematics and science (Travers et al., 2008b, p. 22).

Although teachers indicated some positive outcomes from action research on their
reflective practices, facilitators noticed that introducing educational research to teachers and
helping them become practitioners is a complex process. Teachers often failed “to see the direct
relevance of research to their day-to-day activities” (Travers et al., 2008b, p. 20). Therefore
facilitators turned to lesson study in the hope that it would lead to more practical and productive
outcomes for the teachers (Travers et al., 2008b, p. 20).

Compared to Year 1, Year 2 saw the participation of more experts, including professors
of diverse branches of mathematics, science, engineering and technology. These experts
provided participants with practical information about content knowledge, current trends in
education, and new technology for the classroom (Travers et al., 2008b, p. 82).

Year 3. Asin Year 2, 22 teachers participated in the one-week workshop at the high
school in the summer of 2007. Follow-up sessions were held during the 2007-08 school year, and

“impact surveys” and SECs were collected to show the teachers’ improvement in their teaching.



The summer workshop emphasized the enhancement of teachers’ content knowledge of
mathematics and science. In addition, it focused on helping them guide their students’
achievement through technology-based instructional strategies (Travers, Gregson, Kim, & Lim,
2008c, p. 3).

The summer workshop was held over the course of five days. Based on participant
request, follow-up sessions were held during the school year. These consisted of various
breakout sessions organized according to the needs of the participants, by grade or by course (i.e.
algebra, geometry, physics, etc.). Sometimes they worked individually on their own areas of
interest, and other times they worked in small groups. Overall, they collaborated during breakout
sessions and agreed to continue with lesson study throughout the school year. The breakout
sessions were “specifically devoted to assessment of curriculum implemented in 2007-2007 (e.g.
Discovering Algebra, Discovering Geometry etc.) and to preliminary planning for Lesson Study”
(Travers et al., 2008c, p. 19).

Fernandez (2005) emphasizes that lesson study provides opportunities for teachers to
discuss content and instruction in an organized way. It also enables them to reflect on their
teaching and their students in the context of a collaborative environment (Takahashi & Yoshida,
2004). Thus, recent research on lesson study and positive feedback about lesson study from Year
2 encouraged facilitators and participants to continue lesson study into Year 3 in order to
understand how to collaborate and teach mathematics and science with improved strategies
(Travers et al., 2008c, p. 62).

Most participants reported that the three year project had changed their teaching and/or
curricula to improve student achievement. Also, they shifted their subject matter emphasis based

on student learning as a result of their participation in the project. Their self-reports indicated



that they had become confident at teaching problem-solving in their subject areas. In fact,
science teachers conducted studies of how students learn particular topics in science more often
(Travers et al., 2008c, p. 75).

Summary of funded lesson study implementation. This lesson study consisted of two
different groups with slightly different contexts: a math group and a science group.

Math group. The math group consisted of six high school math teachers and their
curriculum coordinator, and they implemented lesson study as a big group in Year 2 with the
help of three facilitators and a mathematician, who joined the group in order to assist with
conducting lesson study in a high school mathematics context. “Linear equations” was chosen as
the unit for lesson study and “Knot tying” was selected for the research lesson topic. The math
group investigated “whether students were able to find an equation that fits a real-world set of
data, and use a mathematical model to make predictions” (Travers et al., 2008b, p. 58). Two
teachers in the group delivered the research lesson, and the whole group observed the lesson
deliveries. They debriefed about what they had observed and learned after each teaching. The
group modified the lesson plan based on the debriefing for improved teaching and learning of
mathematics (Travers et al., 2008b, p. 58).

Participants acquired some benefits from the lesson study activities. First, they gained
content knowledge about mathematics and science through discussing and sharing with other
teachers. They became aware of what they must teach in order for student to learn mathematic
concepts efficiently. Second, they constructed a learning community in the same building, so
they were able to collaborate and cooperate for continuous professional development. Lastly,
they may have achieved a better awareness of how students learn mathematic concepts based on

their observations of students. They also discussed details of lesson plans to improve student



achievement. Generally, lesson study provided the teachers with profound insights into teaching
and learning via a different approach (Travers et al., 2008b, p. 59).

Nonetheless, participants at first faced several limitations and challenges with putting
lesson study into practice. First, they needed a clearer understanding of what lesson study was.
For instance, some of the teachers interacted with students when they were observing the
delivery of the research lesson, which they were not supposed to do. Second, they had a time
management problem: they needed more time for planning the research lesson and debriefing.
Finally, they needed to be more flexible about collaborating and sharing ideas about teaching and
learning. They needed to regard the observations of others as sharing instead of evaluating, so
they would be able to comment freely about what they had observed (Travers et al., 2008b, p.
59).

Having implemented lesson study as a large group in Year 2, the math teachers decided
that it would be more effective to break into two groups for Year 3: algebra and geometry. The
planning time included “defining broad goals and setting an initial schedule” (Travers et al.,
2008c, p. 19). They defined specific objectives for the research lesson during the second
planning sessions. The broad goals for the math and science groups were:

1. To help themselves become more comfortable with using technology for teaching

2. Toincrease and improve their use of technology in the classroom

3. To help themselves better understand student learning processes

4. To improve student ability to use technology

5. To improve student achievement with the help of technology (Travers et al., 2008c, p.
20)



Through this second attempt at lesson study, participants learned how to design lessons
effectively concerning the use of technology and student learning. Lesson study especially
helped the algebra group discuss issues with adapting the new textbook and find solutions based
on discussion. Moreover, they were able to enhance their content knowledge and instructional
knowledge (Travers et al., 2008c, p. 62).

Science group. Year 2 was the first time participants had been introduced to the idea of
lesson study. During the summer workshop they showed their willingness and enthusiasm to
expand their insights about students’ understanding of scientific concepts, and they expected to
learn many things from lesson study by observing other classrooms, communicating with peers,
and looking closely at student behavior (Travers et al., 2008b, p. 59).

Despite these positive expectations, it was not easy for them to implement lesson study
for the first time. They had a hard time fully understanding what lesson study was and what they
were supposed to do. For instance, when they observed the classroom where the research lesson
was delivered, some of the observers tried to interact with the students, which they were
naturally inclined to do as teachers. However, they were not supposed to do so because the
purpose of observation was to observe students coming to understand scientific concepts as they
interacted with only one teacher. Any extra help would not represent a natural classroom
(Travers et al., 2008b, p. 59).

During the debriefing, all participants expressed their struggles with teaching science.
One teacher who delivered the research lesson stated that the science department really needed at
least one science laboratory in which students could do experiments. He was concerned about the

time consumed setting up and cleaning up all the equipment in a regular classroom. Other



teachers said they benefited from observing other classrooms, obtaining different instructional
strategies from peers, and sharing teaching ideas (Travers et al., 2008b, p. 59).

It was observed that the science teachers had some challenges teaching science because
they were unsure whether to teach the scientific concepts or the procedures of the experiments
when they planned and delivered the research lesson. Also, they did not seem to be engaged in
lesson study as a method of professional development. They had not yet reached the point where
they had improved their teaching via lesson study (Travers et al., 2008b, p. 59).

Since Year 3 was the science teachers’ second attempt at lesson study, the expectation
was that they would have a deeper understanding of the lesson study process, a more positive
attitude toward lesson study, and a willingness to improve their instructional knowledge based on
lesson study. Seven teachers had two discussion times each with me to outline an
implementation of lesson study during the summer workshop. They needed more clarification
about the lesson study process and determined the time when they would deliver the research
lesson and debriefing. They chose “conceptual physics” as their subject and selected Excel
computer software as the technology to use. They were concerned about the time consumed
making a detailed research lesson plan script and the amount of work for all of the procedures of
a formal lesson study (Travers et al., 2008c, p. 62).

They decided not to have a script for the research lesson due to lack of time and the
decision that it was not necessary. One teacher delivered the research lesson about graphing with
the Excel program in the science computer lab, and the rest of the team and facilitators observed
the class without interacting with the students. We focused on different groups in order to discuss

various observations later. The teacher had problems showing all the students how to log on, but



she figured it out with the help of a technician. During the debriefing, some teachers suggested a
better way to solve the logon problem next time (Travers et al., 2008c, p. 63).

The second delivery of the research lesson showed improved instructional strategies and
interaction with students. The teacher seemed to be confident about what he was doing. Students
showed a better understanding of graphing than they had in the previous classroom session.
During the second debriefing teachers mentioned how lesson study had expanded their
perspectives on students, encouraged closer investigation of activities, yielded more flexible
responses to individual students, increased communication with other teachers, and led to more
thought about students’ understanding of scientific concepts (Travers et al., 2008c, p. 64).

T1: Comparing two classes with varying abilities is hard to do. The input from others
towards improvement for the lesson was definitely beneficial.

T2: | learned that | have to expect technology issues during a lesson like this and plan to

help students through some of the problems they encounter. | also learned that the

students were a great source of assistance for other students when | cannot get to

everyone (T1 and T2, Survey of Year 3).

There were comments from teachers concerned about the challenges of implementing
lesson study in a high school setting. However, if more practice is attempted, teachers would
understand the nature of the lesson study and be able to implement it effectively (Travers et al.,

2008c, p. 64).

T1: Finding time for everyone to spend time on the lesson together.

T2: Common planning time is always the challenge in this type of activity. Getting
everyone to agree on a lesson and a method of delivery was also challenging. Continuing
the process to improve lessons and not just quit after doing the lesson twice is necessary
if the lesson study concept is to be beneficial. It seemed like the teachers delivering the
lesson do most of the lesson planning and prep, and that is not the way it appears that it
should be done.

T3: Technology problems were a major interference with the process of learning (T1, T2
and T3, Survey of Year 3).

10



Background information of participants for lesson study. The participants were seven
high school mathematics teachers and six high school science teachers for the 2006 school year,
and eight mathematics and seven science teachers for the 2007 school year. They were all white
teachers who had at least five years experience teaching math and/or science at the high school.

Year 2. There were three male and four female math teachers for the Year 2 project. The
math teachers taught Pre-Algebra, Algebra, Intermediate Math, Geometry, Trigonometry, Pre-
Calculus, and Calculus. They consisted of veteran and comparative novice teachers, so the
veteran teachers led the discussion and delivered the research lesson. One of the veteran teachers
was the math department head, and he supported lesson study as a method of professional
development. As a result, the math group conducted lesson study as one big group. The novice
teachers participated in the lesson study to learn new concepts of collaboration for teaching math.

In the science group, there were three male and three female teachers, and one teacher
was the department head, as in the math group. He provided a lot of support for conducting
lesson study as a trial for collaboration among science teachers. He led the whole group
discussion and was willing to be a volunteer for delivering the research lesson. The science
teachers taught Biology, General Science, Life Science, Interactive Life Science, Biochemistry,
Chemistry, and Physics. They had a hard time choosing a research lesson due to the differences
in their subjects. However, they completed the lesson study with willingness and positivity.

Year 3. The fifteen participants in Year 3 were all white teachers, twelve of whom had
returned to the project from Year 2, because they thought that they had learned various and
useful strategies and materials with which to teach interactively. Also, even though they had
faced some obstacles to lesson study in the previous school year, they viewed it as a generally

positive experience. There were three new participants in the project as well, two of whom had
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been newly hired as staff members in the fall of 2006. One of these new teachers taught
Interactive Life Science and Chemistry; the other taught Geometry and pre-Algebra. The
remaining new participant was invited to the project by her colleague who had participated the
previous year. She taught special education in collaboration with math.

The twelve returning teachers were comprised of seven math teachers and five science
teachers. They shared what they had experienced in Year 2 with the others, and they seemed

calmer and more settled when they conducted the lesson study.

Statement of the Research Problem

Lesson study as a method of professional development. Among the various models of
professional development, the inquiry model currently seems to be the most relevant. To apply
this model, Hawley and Valli (1999) suggest “designing principles for effective professional
development” (p. 136). The first principle is that professional development considers “goals and
student performance,” which means that professional development needs to be “student-centered”
and data-driven to increase “public confidence” (p. 139). The next principle is “teacher
involvement” (p. 139), which allows teachers to participate in learning activities based on their
enthusiasm about improving their teaching. The third principle is that the professional
development be “school based” (p. 140). Teachers should implement their professional
development into their particular school settings; hence they must integrate what they learn into
their daily teaching. The fourth principle is “collaborative problem solving” (p. 141), considered
the most important principle because it is inquiry oriented. Although without collaborative
problem solving teachers can improve at the individual level, schools cannot reform (p. 141).

The fifth principle is that the professional development be “continuous and supported” (p. 141).

12



Teachers sometimes find the right answer for their teaching context through professional
development; however, if the professional development is not sustained to support them over
time, they might abandon their attempts to maintain it or even to try new ideas. The sixth
principle is that the professional development be “information rich” (p. 142). This is related to
the first principle in terms of being data driven, but this principle stresses using the various
resources of student outcomes and the learning process provided by professional development. In
other words, professional development should offer practical and effective resources for teachers
to use in their classroom. The seventh principle is that the professional development provides
“theoretical understanding” related to “knowledge and skills” (p. 142). This can be established
through research-based teaching in everyday practice. The last principle is that the professional
development be “part of a comprehensive change process” (p. 143). Professional development
cannot be done as one time shot. Steady support from the school, district, state, and even the
national level, including funding, skills, follow-ups, time, or other elements, enable professional
development to be sustained as part of a learning process rather than a learning outcome.

Related to the inquiry model, McLaughlin and Zarrow (2001) present “the cycle of
inquiry” in order to find signs of teacher and school improvement (p. 80). Figure 1 explains the
inquiry cycle. This cycle assists in the understanding of the process of inquiry in terms of

implementing teaching strategies and instructional skills learned from professional development.
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Propose a broad

/ problem statement \

Analyze results Refine problem
from data statement and
focused effort

f |

Take action Identify
measurable goals

\ Build concrete /

action plan

Figure 1. The cycle of inquiry (McLaughlin & Zarrow, 2001, p. 80).

Lesson study has several elements in common with the inquiry model. Lesson study is
oriented on research goals and observation of student performance. It focuses on student learning
based on teacher instruction, and emphasizes how teachers can improve their teaching based on
student performance. It also motivates teachers to become more deeply involved in teaching by
spending time studying and discussing their teaching for a concrete purpose.

Like the inquiry model, lesson study requires a school based setting, having originated in
elementary school classrooms. Since lesson study stimulates collaboration among teachers, it
provides circumstances in which teachers can work with their colleagues. Lesson study has been
ongoing in Japan and other countries, including the U.S., receiving various levels of support
from teachers, administrators, parents, students, and members of communities, even though some
challenges to institutionalization exist. Furthermore, lesson study is driven by data collected by
teachers about student performance, so it meets the sixth principle of the inquiry model. Lesson
study is an ongoing process of improving and changing instruction, rather than a one-time

attempt to determine whether a certain technique works or not.
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In summary, lesson study fulfills most principles of the inquiry model of professional
development and can therefore be considered a method of professional development. Lesson
study might provide more detail about the interaction between teachers and students, evidence of
improved instruction and learning strategies, and ample and deeper discussion among teachers
based on their observation of student performance. Moreover, since lesson study requires support
from administrators, it facilitates the connection of teachers to the school as members of the
school community. Thus, this study employed lesson study as a means of professional
development in order to examine how teachers implement it independently after the cessation of
initial funding.

Difficulties of importing lesson study to the U.S. context. Recent studies focusing on
the implementation of lesson study in the U.S. context present several features necessary for
improving and expanding the effect of lesson study as a means of professional development.
First, more concern about the quality of the curricula is needed (Bass, Usiskin, & Burrill, 2002;
Fernandez, Cannon, & Chokshi, 2003; Stepanek, Leong, Mangan, & Mitchell, 2007). The
variation in curricula from school to school, or even from teacher to teacher, may make lesson
study difficult to conduct. Also, since curricula do not tend to be designed with school-wide
goals in mind, teachers may have a hard time selecting topics for their research lessons.
Therefore, teachers should focus on a whole unit with respect to the goals, instead of on
individual lessons, in order to strengthen their content knowledge (Bass et al., 2002).

Chokshi and Fernandez (2004) revealed “common concerns and assumptions” about
bringing lesson study into a new context, such as the U.S. Since lesson study is an “exotic idea”
(p. 521) from Japan, many feel that it could not be implemented in America. For one, lesson

study is time consuming, and it is difficult for American teachers to find the time to do a lesson
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study. In addition, there is a lack of evidence explaining the impact of lesson study on improving
student achievement. Therefore, it has not yet been shown whether lesson study really does
improve instruction or increase student achievement. Due to insufficient knowledge of content,
U.S. teachers may have some difficulty implementing a lesson study. Finally, some people think
that U.S. teachers are more nervous than Japanese teachers, and are reluctant to open their
classrooms to others or collaborate with colleagues.

In addition, lesson study as a method of professional development needs to be
understood fully in terms of cultural context when it is imported to the U.S. Describing the
dissimilarities between Japan and America, Crockett (2007) points out that “Japanese teachers
view teaching and learning differently than do U.S. teachers” (p. 614). Japanese teachers think
that “teaching and learning are a constitutive practice,” but American teachers consider teaching
and learning as separate activities with a linear relationship (p. 615). From a more cultural
perspective, Crockett states that lesson study illustrates “professional development as a natural
part of what Japanese teachers do” (p. 617), which is conducted within “a systemic and nation-
wide effort linked to specific school goals” (p. 617). For American teachers, on the other hand,
professional development as research tends to occur as “a research intervention,” and they may
come from different schools and may not focus on the goal of school improvement as Japanese
teachers do (p. 617). Crockett explains that because Japanese teachers embed student thinking in
pedagogical decision making, “dualisms” are not maintained, such as including content vs.
instructional knowledge, or student vs. teacher thinking about mathematics (p. 619). Overall, she
emphasizes the radical discrepancy between Japanese and American culture in terms of
professional development. In order to implement lesson study in the U.S. context, these cultural

differences need to be considered.
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The issues surrounding the import of lesson study into the U.S. context, while
challenging, are not insurmountable. This study focused on such challenges and possible
solutions, in order to establish lesson study in the U.S.

Implementing lesson study in the high school setting. Fernandez et al. (2003)
completed a lesson study in which American teachers collaborated with Japanese teachers.
Sixteen teachers and administrators participated in this study. The Japanese teachers facilitated
the lesson study for the American teachers to implement in their classrooms for the first time.
Videotapes, field notes of meetings and lessons, products of lessons, and interviews were
collected as data and analyzed. The researchers found several challenges in adopting a lesson
study: developing “meaningful and testable hypotheses,” choosing proper methods for
“exploring these hypotheses,” using the evidence to evaluate the research outcomes, and
documenting the findings of research for generalization (p. 173). They also noted the concerns of
the Japanese teachers about implementing Japanese lesson study in the American context. First,
more interest and consistent effort for developing curricula are needed (p. 177). Next, a deeper
understanding and investigation of student outcome is also needed (p. 179). Overall, they
concluded that a lesson study was a beneficial opportunity for American teachers to think about
their teaching and students’ learning in order to change their perspectives.

Similar to the previous study, Perry and Lewis (2008) conducted a four-year lesson study.
They focused on how lesson studies worked and were adopted at the district level. A California
K-8 school district participated in the lesson study from 2000 to 2004. Interviews of
approximately 70 teachers and administrators, observations, audio and video tapes, and “artifacts
of lesson study practice” of about 20 lesson study groups comprised the data of this study (p. 4).

Teachers had learned about the lesson study through various activities: “school year participation,
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workshops, public lessons, and other events” (p. 5). They changed the point of the lesson study
from ““an instructional product” to “a process of instructional movement” with four kinds of
impact: more reflection and feedback, a clearer understanding of “protocols and tools,”” more
resources of “external knowledge,” and more attention to “student thinking” (p. 7). Thus, the
possibility of adopting lesson study in an American public schooling at the district level was
explored. However, a better understanding of lesson study, construction of teachers’ professional
learning communities, and distribution of teacher leadership would have improved the lesson
study.

These two representative examples of lesson study implementation in the U.S. context
were conducted in K-8 school settings. Due to the origin of lesson study in elementary schools,
not much research has been completed in high school settings. Therefore, this study spotlighted
high school teachers’ implementation of lesson study with various concerns about teaching and

learning, subject matter, students, classroom circumstances, and instructional improvement.

Purpose and Research Questions

The purpose of this study was to examine how lesson study was implemented as a
method of professional development in high school mathematics and science settings after
funding had ceased. Specifically, this research investigated the collaboration among teachers
implementing lesson study (Fernandez, 2005; Takahashi & Yoshida, 2004), the importance of
which was emphasized by Lewis (2002) for devising long-term student learning goals. In
addition, this study explored the interaction between me as a facilitator and the participants.

As previously discussed, the practical details of implementing lesson study and its

benefits for teaching were the main point of the research questions. First, since collaboration was
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important, the ways in which participants conducted lesson study independently after the end of
funding was considered. This helped clarify what teachers knew about lesson study and how they
collaborated with other colleagues within the lesson study, as well as how they implemented the
lesson study without funding.

Next, sharing ideas of teaching and learning, and combining new and current knowledge
was important to the improvement of teachers’ instruction. Making meaning of teaching and
learning was also important to the development of instructional knowledge. This study looked at
how teachers achieved improved instruction through lesson study if they did so. In addition, this
study considered emerging challenges for teachers conducting the lesson study independently
without funding.

In summary, this study was guided by the following questions:

How did teachers in a high school setting who had experienced lesson study before
implement their work after the funding for their lesson study had ceased?

1. What did teachers do independently to implement lesson study?

2. What kinds of support did teachers need to implement lesson study?
3. What were benefits for teachers?

4. What were challenges for teachers?

5. In what ways, if any, could lesson study be continued?

Definition of Terms
Professional development.
Professional development is critical to ensuring that teachers keep up with changes in
statewide student performance standards, become familiar with new methods of teaching

in the content areas, learn how to make the most effective instructional use of new
technologies for teaching and learning, and adapt their teaching to shifting school
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environments and an increasingly diverse student population (Lawless and Pellegrino,
2007, p. 575)

Professional development in the field of education focuses on skillful instruction and
successful classroom management strategies, based on a solid understanding of student learning.
Professional development has become an important factor in the overall improvement of
education (EImore & Burney, 1999; Guskey, 1995). Professional development impacts teachers
in many ways, including the encouragement of teachers’ personal growth (Darling-Hammond &
McLaughlin, 1999), the improvement of teachers” knowledge and practice (Ball & Cohen, 1999),
the incorporation of reflection from the experts (ElImore & Burney, 1999), and the construction
of a “professional learning community” and a “teacher learning community” (Westheimer, 2008,
p. 757).

Furthermore, Little (1993) addresses the characteristics of effective professional
development. These characteristics include appropriate collaboration, active involvement in
practice, reflective development of instruction and curriculum, well organized learning
procedures, and collaborative endeavor as a disposition of teachers.

Lesson study. In Japanese, the term “lesson study” is made up of two words: jugyo,
meaning “lesson,” and kenkyu, meaning “study” or “research” (Fernandez & Yoshida, 2004, p.
7). Fernandez and Yoshida (2004) explain that “lesson study consists of the study or
examination of teaching practice” (p. 7). Similarly, Shimizu (2002) asserts that “lesson study is a
common element in Japanese educational practices” (p. 53).

Within the American context, Lewis (2002) explains that “lesson study is a cycle in
which teachers work together to consider their long-term goals for students, bring those goals to
life in actual ‘research lessons,” and collaborate to serve, discuss, and refine the lessons” (p. 1).

Stepanek et al. (2007) state that “lesson study is a professional development practice in which
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teachers collaborate to develop a lesson plan, teach and observe the lesson to collect data on
student learning, and use their observations to refine their lesson” (p. 2).

There are, therefore, differing views as to whether the term should be translated into
English as “study lesson” or “research lesson.” Based on several articles related to lesson study,
“study lesson” seems to be used to describe a lesson study in the Japanese context, while
“research lesson” is used to talk about the use of Japanese lesson study in the American context.
For instance, the term “study lesson” is used for describing the lesson study process by Japanese
scholars (Fernandez & Yoshida, 2004; Isoda, Stephens, Ohara, & Miyakawa, 2007; Shimizu,
2002). In contrast, Lewis (2002) uses the term “research lesson” to talk about a lesson for science
research in lesson study; Stepanek et al. (2007) and Wiburg and Brown (2006) both use the term
“research lesson” as evidence of the acceptance of Lewis’s notion of the term.

The term ”’study lesson” is likely more about acquiring content knowledge through study
with other peers in a small group. Teachers attempt to optimize the lesson (Fernandez & Yoshida,
2004) for their students’ understanding of its objectives based on careful consideration of all
possible resources related to the study lesson. They focus on the quality of the lesson as a top
priority. However, the term “research lesson” seems to be used to describe an experimental
lesson (Lewis, 2002) for their teaching and student learning. Teachers emphasize the
implementation of the lesson, so reflection on their teaching and observation is regarded as the
main concern of the lesson study. In conclusion, even though these two terms reflect different
insights, they represent a vital element of lesson study which allows teachers or researchers to
understand how to improve teaching and learning.

Among these various explanations of lesson study from different perspectives, there are

several commonalities. Lesson study is the study or research of lessons with careful examination
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of materials and instructions related to the lesson in order to improve teaching strategies or skills
based on students’ behavior as data. To understand what lesson study is within not only the
Japanese context, but also the American context, the next chapter will address the lesson study

process, format, and points of view in more detail, based on a review of the literature.

Limitations of the Study

This study was not aimed at generalizability, but rather designed to produce unique and
valid assertions about a specific context. Thus, this study offers a rich case study of the
implementation of lesson study conducted by high school math and science teachers in order to
expand the possibilities of implementing lesson study in secondary mathematics and science
education.

Another limitation of this study was the various levels of experience of the participants.
Some of the participants had experienced lesson study twice as a means of professional
development related to the university partnership, while some had experienced lesson study only
once or even not at all. They did not have the same level of participation, so this fact might have
affected the implementation of the lesson study. Some teachers, for example, may not have fully
understand what lesson study was and therefore may not have been as active as they otherwise
may have been.

One more limitation of this study was my bias and previous experience with lesson study.
Since | had several years’ experience with lesson study in a different cultural context (Korea), |
might have had preconceptions which lead me to evaluate the lesson study rather than facilitate it
while I was conducting this research. My personal experience with lesson study is discussed in a

later section.
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Significance of the Study

Most professional development programs are funded. Therefore, once the funding ceases,
the professional development program cannot continue no matter how beneficial it was for
teachers. This phenomenon has led educators to consider how to maintain high-quality programs
for teachers without a concern for funding. According to recent research, consistent and well-
organized support is needed through structured professional development for in-service teachers
to acquire knowledge through daily teaching. This includes structuring knowledge as a craft,
reflecting on teaching, and inquiring into practice (Cochran-Smith & Lytle, 1999). Well-
supported teachers can play a critical role in developing “knowledge-in-practice” (Cochran-
Smith & Lytle, 1999. p. 250; Fernandez, 2002; Lewis, Perry, & Hurd, 2004), regarding students’
inquiry-based learning processes. However, there is still a lack of research on what happens after
the initial funding ceases. This study shows what really happens when the funding ceases, which
might reveal ways to construct a professional development program that can continue for a long
time without funding.

In addition, this study looks at how lesson study can be a continuous method of
professional development since it allows, among other things, for teachers to have a clear idea of
their strengths and weaknesses (Fernandez & Yoshida, 2004), and enables them to be reflective
on their teaching and students within collaborative environments despite the fact that lesson
study work is time consuming (Fernandez, 2005). Lesson study also allows teachers to gain vital
information that can be used to improve their teaching skills (Fernandez & Yoshida, 2004). It
offers teachers the opportunity to discuss content with an open mind and a willingness to share
their experience (Fernandez & Yoshida, 2004; Fernandez, 2005). It helps teachers make a

connection between “educational goals and standards” and daily life in the classroom (Lewis,
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2002; Takahashi & Yoshida, 2004). It fosters data-driven teaching improvement and student-
centered teaching in order to reach many students (Lewis, 2002). Therefore, this study presents
how teachers implement lesson study without funding based on their previous experience with
funded lesson study. The positive and negative perspectives of implementing lesson study
without funding are the main focus of this study, although the elements needed to conduct lesson
study with funding are analyzed as well.

Due to the origin of lesson study, it tends to be conducted by elementary teachers. This
study focuses on the implementation of lesson by high school math and science teachers. This
fact might extend the insights into lesson study in high school education, providing practical
guidance for high school teachers to implement lesson study to improve their instruction.

Overall, this study provides a critical framework for examining and assessing how lesson
study was implemented without funding but with practical support from the facilitator and
administrators, despite repeated challenges and limited impact on teaching and learning in high
school math and science education. Consequently, this study helps to lend some perspective as to
the possibility of continued implementation of lesson study as a method of professional
development after the initial funding has ceased via support from the school and facilitators

within a high school setting.

My Personal Perspective

My personal perspective as | approach this study is influenced by the lesson study that |
participated in during my four years of teaching in Korea. Thus, in this section there will be no
references to any published sources for citations, but rather an illustration of my lesson study

experience. | had my first experience with lesson study in the pre-service program of my
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university. Much as Japanese teachers conduct lesson study, my peers and | collaborated in a
small group to create a lesson plan, observe one another’s teaching (although in this case, the
students were my colleagues rather than elementary students), discuss our observations and
reflections, revise the lesson plan, and re-teach it. After the whole process, all of the peers
discussed what had been learned. Subsequently, I implemented a lesson study when | became a
classroom teacher. Since | taught fifth grade my first year, my small group of fifth grade teachers
focused on one fifth grade subject (e.g., mathematics or science). | played a small role in the
lesson study process, recording discussion comments, because | was a novice teacher in that
school environment. Thirteen teachers conducted the lesson study according to the procedures of
the Japanese lesson study that first semester.

However, the second semester, the process of the lesson study changed. All thirteen
teachers chose a different subject area or different content areas of the same subject, and then
created a lesson plan themselves according to their personal goals related to school improvement.
For instance, | chose science and wrote a lesson plan for the reaction of indicators to acids and
bases. After individual lesson planning, all teachers taught their lessons on the same day, so the
teachers of other grades observed our classes in order to bring expanded teaching experiences to
the process and to obtain new perspectives on our teaching. In this school context, all of the
teachers taught a different grade each year. Therefore, it was valuable to observe teachers and
students from other grades. If one teacher wanted to stay at the same grade level for a while, that
would be acceptable, but it was not recommended that the teachers stay in the same grade over
three years, because all teachers moved to another school every five years.

As the Korean education culture is different from the Japanese education culture, the

lesson study was not implemented in the same way, but thanks to some similarities (e.g., national
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curriculum, teachers’ gathering culture, and willingness to open their classrooms to others)
lesson study has been established as a professional development activity. Lesson study helps
Korean teachers to create a professional learning community focused on student learning and
improved teaching.

| hoped these experiences with lesson study would allow me to gain a deeper insight into
lesson study and to facilitate lesson study for all the participants in this study in order that they
would develop and continue their professional learning community through lesson study as a

method of professional development.
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Chapter 2
Review of Literature
This chapter investigated the literature related to professional development and lesson
study. A section of professional development included major models/approaches of professional
development, issues of professional development and continuity related to it, and the role of
facilitators. The other section of lesson study contained an overview of lesson study as a method
of professional development, important insights and challenges of importing lesson study, and

key elements of lesson study related to continuity.

Professional Development

Garet, Porter, Desimone, Birman, and Yoon (2001) discuss different types of professional
development activities. They divide these activities into two groups: traditional and reformed.
The traditional group includes workshops, institutes, courses, and conferences; the reformed
group is comprised of study groups, mentoring, peer coaching, and collective participation (p.
920). The workshop is a common professional development activity used for introducing new
developments in education. It requires special experts in teaching and learning from outside the
teachers’ classrooms. It is delivered within various timeframes, depending on schools’ schedules
(e.g. weekend, summer, or after school). In addition, institutes, courses, and conferences can be
considered workshops, because they include professional experts who facilitate participants’
engagement in the learning process in order to improve their teaching.

On the other hand, study groups, mentoring, and peer coaching are considered reformed
activities. Reformed activities occur during regular school time instead of requiring extra time,

and focus on the relationship between advances in education and classroom teaching. Reformed

27



activities are also designed to be sustainable, so that schools can implement them over and over,
based on teachers’ active participation, and to be appropriate to teachers’ actual needs (p. 921).
For instance, a mentoring program has been established in many schools as a form of ongoing
professional development. It facilitates connections between novice and veteran teachers, so that
novice teachers are able to adapt to the new environment, and it encourages improved teaching in
terms of the integration of curricula and classroom management. In addition to study groups,
mentoring, and peer coaching, more elaborate forms of professional development activities have
been created, such as university partnership, ongoing visitations, and practical courses related to
real school teaching.

Major models/approaches professional development. Two important studies address
the major approaches or models of professional development in the 90’s: Teacher professional
development from Sprinthall, Reiman, and Thies-Sprinthall (1996), and The essentials of
effective professional development: A new consensus from Hawley and Valli (1999).

Sprinthall et al. (1996) present six different models based on emerging issues and time
periods. They mention three early models first: “the trait and factor model,” “the dynamic
model,” and “the process-product model” (p. 666). The first of these, the trait and factor model,
focused on fixed personal characteristics, and it did not provide a firm relationship between
teacher selection and teacher education, because individual personality could not affect
developing research and theory. To avoid these limitations, the dynamic model emerged, based
on a psychological approach. This model took into consideration the connections between
mental development and physical behavior. However, it did not focus on the improvement of
teaching. Finally, the process-product model was formed in order to overcome the deficiencies

of the first two. The process-product model noted how teacher behavior impacted student

28



learning, based on the assumption that well-developed teaching skills can increase student
achievement. Nevertheless, it missed the point that teaching is not a one-way activity, but rather
requires interaction between teachers and students, as Shulman (1986) claimed in a Sprinthall et
al. (1996) article (p. 666).

Next, Sprinthall et al.(1996) address three more current models, all based on qualitative
and quantitative empirical studies: “the craft model (p. 667),” “the expert model (p. 682),” and
“the interactive model” (p. 687). The craft model emphasizes teachers’ well organized and
developed experiences, which allow them to construct knowledge and to build wisdom. It
enables a network of teachers to support one another at the school or district level. Although
teachers support one another in this model, its implementation is limited in some school settings,
because of varying needs according to different school contexts. The expert model requires
important information and skills developed by experts or professional teacher educators. For
instance, novice teachers need effective advice from veteran teachers. The aim of the expert
model is not to create a network among teachers, but to assist in the “intellectual growth” of
teachers through a workshop activity. Finally, the interactive model encourages teachers to
become actively involved in the learning process. This model requires teachers’ reflective
feedback on their teaching, and their improvement is based on those reflections.

From a slightly different perspective, Hawley and Valli (1999) explain five models of
professional development: “the individual guided model, the observer/assessment model, the
development/improvement process model, the training model, and the inquiry model” (p. 135).
The individual guided model stresses the individual development of each teacher. It supports
teachers’ personal growth, since they participate in their own learning opportunities, but it might

not affect school improvement if there is no connection between a teacher’s classroom teaching
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and school improvement. Secondly, the observer/assessment model facilitates the sharing of
teacher feedback, such as peer coaching, based on observations. In this model, coaches have to
be responsible and reliable because the quality of the professional development depends on their
ability to manage a variety of resources and to deliver knowledge with trust.

The development/improvement process model encourages teachers to become involved
in “design curriculum” and to participate in “a school improvement and problem solving process”
(p. 135). A well known model, the training model is delivered through a workshop activity.
This model assumes that teachers may acquire new perspectives such as “belief, knowledge, and
behavior and performance of their students” (p. 135) through the workshop. Finally, the inquiry
model, regarded as “the teacher-researcher model” (p. 135), requires teachers to take on a new
role as researchers, investigating a certain area they are interested in and improving their
teaching based on the interpretation of collected data.

Issues of professional development. Based on a review of the literature surrounding
professional development, five main points summarize what is needed for the implementation of
a research project for building the professional development circumstance.

First, professional development should be on-going. Continuous support is the most
important factor for professional development (Akiba, LeTendre, & Scribner, 2007; EImore &
Burney, 1999; Garet et al., 2001; Guskey, 1995; Wilson, Peterson, Ball, & Cohen, 1996).
Related to this matter, funding plays a very important role in professional development. “Funds
should be focused” (Garet et al., 2001, p. 937) and money is required for professional
development (Barone, Berliner, Blandchard, Casanova, & McGowan, 1996; EImore & Burney,
1999). However, it is not easy to collect funds for maintaining professional development (e.g.,

the Algebra Project). Thus, professional development educators attempt to create similar
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projects with continuity and coherence in terms of the content, methods, or structure of a
professional development program as a one of the possible ways to maintain professional
development over time. Generally speaking, continuous aid and assistance with stable funding
would be effective for in-service teachers.

Second, professional development should provide qualified knowledge of content,
instruction, and student learning. Since teacher quality is a commonly recognized for its impact
on student achievement (Akiba et al., 2007; Barone et al., 1996), increasing teacher quality
through professional development is crucial. Professional development needs to recognize
teachers as mature and professionals learners first (Hawley & Valli, 1999), then offer well
organized and prepared knowledge related to practice (Cochran-Smith & Lytle, 1999), to content
(Elmore & Burney, 1999), and to teachers’ learning (Wilson & Berne, 1999). Although
knowledge contains numerous components, content, instructional, and learning process
knowledge are significant for teachers throughout professional development.

Third, professional development should be standards-based not only for staff
development standards, but also for nationwide standards in each subject. Standards are “logical
extensions” of professional development (EImore & Burney, 1999). Therefore, the National
Staff Development Standards (hereafter NSDS) can be used as the criteria for what to teach, how
to teach, what to include, what to consider, and other issues of professional development (e.g.,
context, process, and content in NSDS). Besides NSDS, standards for each subject area (e.g.,
NCTM standards in mathematics and AAA’s benchmarks in science) enable teachers and
educators to improve and develop their knowledge of content and instruction based on student
learning. As professional development requires specific strategies of implementation (Elmore &

Burney, 1999), those standards provide directions to follow for effective results.
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Fourth, professional development should consider teachers’ needs for their current
practice. In order to create this relationship, professional development ought to supply the
necessary motivation for teachers to participate actively (Seidel & Shavelson, 2007), allow for
the flexible integration with other contexts (Guskey, 1995), be practice based (Ball & Cohen,
1999), and provide learning opportunities for integrating outside knowledge into practice
(McLaughlin & Zarrow, 2001). Moreover, professional development needs to be aware of
teachers’ voices and opinions developed through their daily practice in order to strengthen the
relationship between theory and practice.

Finally, professional development should encourage teachers to become practitioners of
research on teaching and learning in professional learning communities. This notion of
practitioner-researcher originates in inquiry. As Putnam and Borko (1997) mentioned teachers
must be regarded as energetic learners who build their own comprehension, teachers are required
to research their own practice and to reflect in order to improve their teaching. In addition,
teachers can do so with a team (Guskey, 1995), within learning communities (Cochran-Smith &
Lytle, 1999; Darling-Hammond & McLaughlin, 1999; Westheimer, 2008), while focusing on
“learning process, motivational-affective outcomes, and cognitive outcomes” (Seidel &
Shavelson, 2007, p. 485). If the learning community is embedded in school settings and
established teacher communities, it can become a solution to institutionalized issues of
professional development.

Overall, there is no single factor of effective professional development that impacts work
strongly enough to improve practice. The growth of professional development requires the
harmony of all the factors addressed above. However, there are more insights into professional

development. Numerous studies of professional development focus on the improvement of
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teaching, but not on the relationship between teachers’ instructional practice and students’
learning. As Crockett (2002) asked, “How is improvement in student learning linked to these
activities?” (p. 623). The connection between teachers’ practice and students’ achievement
needs deeper investigation. Also, professional development requires the understanding of social
justice issues (Noffke & Zeichner, 2006) in theory and practice. If research into professional
development is designed to address the issues in this section, it would be very powerful and
meaningful for the improvement of professional development.

Continuity of professional development. Related to the previous section, several
studies of professional development discussed their possible continuity related to the well-
organized content of professional development programs. Wilson et al. (1996) claimed that four
points are needed to enhance and continue professional development programs: they needed
practical examples of classroom teaching, constant reflection, various perspectives from different
contexts, and awareness of the practitioner in teaching. Similar to those ideas, Klingner, Ahwee,
Garderen, and Hernandez (2004) outlined the characteristic needed to make professional
development sustainable: They should be research oriented, provide appropriate support for
teachers, help for improved knowledge, and proper assessment of the effectiveness of the
professional development program.

Tafel and Fischer (2001) illuminated the factors that contribute to the sustained
relationship between professional development and school improvement. It was important to
encourage rapport among peers, to allow for their autonomy in developing curriculum and
building learning communities, to provide reflection on their teaching for their improved

knowledge about teaching and learning, and allow active collaboration with other teachers.
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In summary, all concerns discussed above are significant to continue professional
development in a certain context. Once a professional development program is introduced to
teachers, it should be concerned about their practical needs and issues stimulate them to become
active researchers on their teaching, encourage them to work together, and let them construct
professional learning communities in their contexts. If those conditions are arranged,
professional development can be continuous and ongoing.

The role of facilitators. Facilitators are a key factor in implementing professional
development programs at any setting because they enable participants (usually teachers for
educational contexts) to understand the main themes and goals of programs, to improve
instructional and content knowledge, and to achieve beneficial practices. It was not easy to find
proper facilitators for professional development programs because relative interests and
knowledge were needed for a facilitator to implement programs (Sandell, Wigley, & Kovalchick,
2004). Next, researchers have found that establishing a community for facilitators was
significant in order to enhance the effectiveness of programs. They described activities for
facilitators to develop in order to continue the professional development program. They must
clarify themes and outcomes, connect themes and outcomes, develop community and build
practice, plan details, assess and evaluate, and sustain programs.

To find out the detailed roles of facilitators, Lindgvist and Reeves (2007) found that
facilitators have primary training and weekly meetings in order to share their experience and
collaborate with other facilitators. As a result, they promoted the better practice of participants
based on those debriefing and discussion sessions. Moreover, the attitude of facilitators was very
crucial to implement professional development programs and included positive traits such as

“enthusiasm, humour and empathy” (p. 404).
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Bush (2008) stated the practical role of facilitators was to be aware of their role as
facilitators, pay attention without criticism, be flexible in different perspectives, share challenges,
be patient and persistent, be focused on presenting evidence, be collaborative, discuss collected
facts, and ask reasonable questions of the protocol. Similar to his assertion, Le Fevre and
Richardson (2002) claimed that facilitators were responsible for “organization / action planning,
resource provision, advocating for student needs, and teacher coaching / facilitation of dialogue.”
(p. 492). Interestingly, they mentioned dilemmas which facilitators might have such as building
trustful and confident relationships with participants during the professional development
programs, making a balance of “individual autonomy and external direction” (p. 494), and
setting the agenda properly.

More specifically, Perry, Komesaroff, and Kavanagh (2002) examined the role of the
facilitator in a school-university partnership. They found that there was an uncertain
understanding of the role of the facilitator from school teams and universities. Therefore, both
teams needed to know more clearly the role of the facilitator and to develop practical and
continuous expectations for the facilitator.

Overall, the role of facilitators was explained with various perspectives based on
previous research. First of all, facilitators should clearly know their roles before implementing
any professional development program (Bush, 2008; Perry et al., 2002). Next, they need to
develop the content and agenda for programs (Le Fevre and Richardson, 2002; Perry et al., 2002;
Sandell et al., 2004). Third, they should be enthusiastic, flexible, respectable, patient, persistent,
and have consideration for participants (Bush, 2008; Lindqvist & Reeves, 2007). Lastly, they
need to attempt to overcome emerging challenges while implementing programs (Le Fevre &

Richardson, 2002).
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Lesson Study as an Effective Method of Professional Development

Overview of lesson study in Japan. Japanese mathematics education was influenced by
foreign teachers in 1892 in order to establish the notion of “whole classroom instruction” instead
of “individualized instruction” (Isoda et al, 2007, p. 10). After that time period, Japanese
teachers needed to learn how to teach from a newly developed textbook through “open classes”
(p. 12) as a model of teaching developed from a book of Pestalozzi’s teaching method: “teaching
materials,” “observation,” and “critique sessions” (p. 12). They observed other teachers’
classrooms to understand how new ideas or curricula were taught, and to apply what they learned
to their own classroom. The idea of “open classes” was the origin of lesson study. Since the
1920s, the “problem-solving” approach to mathematics teaching has been developed and
disseminated through lesson study, which has been introduced based on case studies of Japanese
mathematics education. Three groups of researchers describe the idea of lesson study in detail
from similar but slightly different perspectives.

Isoda et al. (2007) explain that lesson study has three stages: “preparation, actual class,
and class review sessions” (p. 2). All three stages are developed in collaboration with teachers,
which is a crucial component of the lesson study process. The “preparation” stage refers to
planning the curriculum, so it includes the discovery and selection of relevant materials for
teaching to the objectives of the class, improving instructions based on students’ needs, and
documenting all information in the lesson plan. Teachers select topics for lesson study with
regard to “goal, content, and index for evaluation” (p. 5). Next, the lesson plan is implemented
in the actual classroom, and this lesson is called a ““study lesson” (p. 3). While one teacher is
teaching it, many other teachers, educators from universities, or supervisors from the education

board observe the classroom teaching. After observation, they participate in the review session,
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which is the third stage of lesson study. All participants discuss the implemented lesson and
revise it to produce a more appropriate lesson based on their evaluation. First, teachers who
develop the lesson plan present its goals, and then the rest of the observers ask questions about
problems, instruction, or student response. The purpose of this review session is to explore ways
to improve teaching by searching for any disconnect between the goals of the lesson and what
actually happens in the classroom. After this third stage, teachers start over at the first stage with
the revised and improved lesson plan. Overall, lesson study is a valued method for supporting
teacher improvement and fostering a connection between theory and practice.

In addition, Isoda et al (2007) address “the key ideas underlying lesson study” (p. xvi).
Teachers are able to learn from other teacher by observing their teaching, and to improve their
teaching based on those observations. Teachers who have a solid knowledge base in certain
subject areas can share their knowledge with peers. Lesson study seems to lead to teacher
centered improvement, but it radically focuses on student learning (p. xvi).

Fernandez and Yoshida (2004) present an overview of lesson study from a slightly
different point of view. Lesson study consists of six steps to be conducted: (1) “collaboratively
planning the study lesson,” (2) “seeing the study lesson in action,” (3) “discussing the study
lesson,” (4) “revising the lesson (optional),” (5) “teaching the new version of the lesson
(optional),” and (6)“sharing reflections about the new version of the lesson” (pp. 7-9). Teachers
as a small group (e.g., same grade group) design a lesson plan according to the first step, based
on their individual teaching experience, an understanding of current students, and other resources,
including textbooks and teachers’ guides. One of the teachers teaches the lesson plan as the
second step. During the teaching, the rest of the teachers involved in the first step observe the

classroom. They debrief about their observations for effective changes in the lesson plan. After
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this third step, they decide whether to implement another trial of the lesson or not. If they decide
to do so, they revise the lesson based on their discussion, and then one of them teaches it again
with the agreed-upon improvements. Other teachers in the group observe the classroom again to
see how those changes affected teaching and learning. In this step, it is not common that the
same teacher teaches the lesson again, or the third teacher in the group teaches the lesson again.
Finally, as a whole group, they reflect on their observations, feedback, and suggestions about the
lesson, and then they document their discussion.

With a quite different form, Shimizu (2002) describes “how lesson studies are structured
and delivered” (p. 54). He outlines three phases: before, during, and after. Before the lesson
study is delivered, teachers decide on a theme, select a specific topic for the lesson, plan a lesson,
teach the lesson, and discuss and revise after teaching. During the lesson study, they observe the
lesson and reflect on the teaching while they discuss. After the lesson study, they apply the
results of their discussion to the following lessons, identify the next theme, and report their
procedures and findings for outside teachers.

Although the process of lesson study is described in various ways by different researchers,
it has some common features. The first common feature is planning the lesson. The next one is
teaching the lesson and observing its implementation. Discussing the observation and reflection,
followed by revision comprise the third step. Finally, the last step includes re-teaching and re-
debriefing, with a report. This is the basic outline of the lesson study process, but as it moves
forward, the model is likely to grow in a spiral shape, because the designed lesson would be
taught by many other teachers. Hence, the lesson would be improved and developed over and

over again.
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Overview of lesson study in the U.S. context. Lesson study has emerged in the United
States as a form of professional development. The lesson study movement “was inspired by The
Teaching Gap” (Stigler & Hiebert, 1999, as quoted in Takahashi, 2007, p. 194). It has begun to
be introduced by several researchers (e.g., Lewis, Yoshida, and Fernandez), particularly through
documentation of “the Third International Mathematics and Science Study (TIMSS, 1995)”
(Lewis, 2002, p. 15).

Lewis (2002), a well known scholar in lesson study in the United States, describes the
“lesson study cycle” (p. 3). She emphasizes collaboration among teachers in order to devise
goals for “student learning and long-term development”; deliver the lesson with one teacher
teaching and other teachers observing, with a focus on “student learning and development”;
debrief about observations and reflections and applying the results of discussion to the
improvement of the lesson; and conduct the revised lesson by another teacher, “if desired, and
study and improve it again” (p. 2). Figure 1 shows her perspective of the lesson study cycle in

more detail.
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2. Research Lesson

*QOne planning team member
teaches classroom lesson while
other team members collect
data on student thinking,
learning, engagement, behavior,
etc

1. Goal-Setting and Planning
*1dentify goals for student
learning and long-term
development

*Collaboratively plan
instruction designed to bring to
life these goals, including a
“research lesson” that will be
observed

3. Lesson Discussion

*Share and analyze data
collected at research lesson
*What is the evidence that
goals for student learning and
development were fostered?
*What improvements to the
lessons and to instruction more
generally should be considered?

4. Consolidation of Learning
*1f desired, refine and re-teach
the lesson and study it again.
*Write report that includes
lesson plan, student data, and
reflections on what was
learned.

Figure 2. Lesson study cycle (Lewis, 2002, p. 3).

Another group involved with lesson study, Stepanek et al. (2007), states the lesson study
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process: “setting goals,” “planning the lesson,” “teaching, observing, and debriefing,” “revising
and re-teaching,” and “reflecting and sharing results” (pp. 5-6). First, teachers find research
which enables them to understand effective teaching for student learning. Next, they design a
detailed lesson plan in order to research the goals of the lesson. Then, one of the teachers
teaches the lesson while others observe the classroom. After teaching, they share their
observations of students’ learning. Based on debriefing, they revise the lesson plan, and another
teacher teaches it again. At last, they report what they are doing in the lesson study to

disseminate their findings for the improvement of teaching as a profession.




Wiburg and Brown (2006) describe the lesson study cycle that they have been using for
four years. The lesson study process contains six steps. Teachers identify “the problem” and
establish “the overarching goal” (p. 5) in step 1. They develop “the research question” (p. 5) in
step 2, and they design “the research lesson” (p. 5) in step 3. They teach the lesson and observe
it in step 4, and after that they debrief, reflect, and revise the lesson in step 5. In step 6, they
share what they learned.

Similar to the Japanese context, the process of lesson study is described in various ways,
but it has some common features as well: planning the lesson, teaching the lesson and observing
its implementation, discussing the observation and reflection, and revising the lesson. However,
re-teaching and re-debriefing with reporting seem to be optional in the U.S., because the priority
of conducting the lesson study in the U.S. at this point is introducing the idea to American
teachers. The important thing is to encourage teachers to expand their view of teaching
improvement, rather to force them to follow the exact same process or procedure of lesson study
without a full comprehension or an optimistic attitude. In light of these concerns, the next
section will discuss how American teachers can implement lesson study in their classrooms with
practical direction.

Implementing lesson study in the US context. Because lesson study is an idea
imported from another culture, lesson study in the U.S. context needs to be carefully guided,
with detailed steps to follow. Lewis (2002) introduces “a step-by-step guide” (p. 51) to adopting
lesson study. The first step is forming “a lesson study group” (p. 51) in a school. Recruiting
group members voluntarily, making a commitment to spending time on the lesson study, setting

meeting schedules, and accepting the basic rules for maintaining the group are the major
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activities of the first step. To encourage teachers to get involved, the group needs to emphasize
discussion, collaboration, and student learning as evidence of teaching improvement.

Focusing the lesson study is the second step (p. 55). In this step, group members should
find a possible research theme, select a specific subject, and choose a unit and lesson. When
they find a research theme, they have to consider the long term goal of school or curriculum
improvement. Also, it is important to determine which concepts or skills in a particular subject
area are difficult for students to learn, or for teachers to teach, in order to choose a topic for the
lesson study. Based on the second step, the group plans “the research lesson” (p. 62) as the third
step. This step is crucial, and it is where teachers spend most of the time for the lesson study,
because they should “study existing lessons” and “develop a plan to guide learning” (p. 62) in
this step. They attempt to make the best lesson plan for students to learn effectively through the
lesson based on their studied resources. Outside perspectives from educational experts (e.g.,
professors, supervisors, or principals) help the group expand their points of view about teaching
and learning in this step.

Fourth, teaching and observing the research lesson is the next step (p. 67). One group
member teaches the research lesson, and then the rest of them--and outside participants--observe
the classroom. It is important that observers not interact with students, but just collect data about
student response to the teacher’s instructions to compare to the lesson plan. After teaching and
observation they discuss the research lesson. There are several elements to be included in the
discussion of the research lesson: the teacher’s “reflections,” “background information” of the
research lesson group, conversation of the research lesson, “general discussion” focused on

student learning, comments from outside experts, and “thanks” to all participants (p. 69).
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Lastly, the group members need to revise the lesson plan based on their discussion and
analysis of the research lesson (p. 70). After that revision, they should “reflect on” the lesson
study and “plan the next steps” (p. 71). While Japanese teachers do this step after implementing
another cycle of lesson study, American teachers need to think about this step before doing so,
since the first cycle of lesson study is a new experience for their teaching. They should fully
understand what lesson study is in order to implement it in their classrooms.

The Japanese scholars Takahashi and Yoshida (2004) focus specifically on how to begin
lesson study in mathematics education. First, teachers need to create “an informal study group”
(p. 438)--not necessarily school wide to begin. The purpose of the group is to focus on
“improving mathematics teaching and learning” (p. 439). It can become an initiative group for
lesson study later. In the next step, the group should “experience lesson study” (p. 439).
Although lesson study is a sophisticated process (Lewis, 2002) with a simple meaning, teachers
should learn what lesson study is through participating in the lesson study process. In order to do
so, teachers in the group need to find the “research goal or theme” (p. 439), and then they
determine the topic of the research lesson using various materials. By developing a unit to
investigate, they write a research lesson plan and deliver it while being observed. After
debriefing based on their observation, they should report what they are doing lesson study to
share their findings with other colleagues.

Fernandez et al. (2003) completed a lesson study of American teachers collaborating with
Japanese teachers. Sixteen teachers and administrators participated in this study. The Japanese
teachers facilitated the lesson study for American teachers to adopt and implement into their
classrooms for the first time. Videotapes, field notes of meetings and lessons, products of

lessons, and interviews were collected as data and analyzed. Based on the interpretation of the
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data, the researchers found several challenges in adopting a lesson study: developing
“meaningful and testable hypotheses,” choosing proper methods for “exploring these hypotheses,”
using the evidence to evaluate the research outcomes, and documenting the findings of research
for generalization (p. 173). They also informed concerns of Japanese teachers for adopting
Japanese lesson study in American context. First, more interest and consistent effort to develop
the curriculum are needed (p. 177). Next, a deeper understanding and investigation of student
outcome is also needed (p. 179). Overall, they concluded that a lesson study was a beneficial
and effective opportunity for American teachers to think about their teaching and students’
learning in order to change their perspectives.

Similar to the previous study, Perry and Lewis (2008) conducted a four-year lesson study.
They focused on how lesson studies worked and were adopted at the district level. A California
K-8 school district participated in the lesson study from 2000 to 2004. “Interviews of
approximately 70 teachers and administrators,” observations, audio and video tapes, and
“artifacts of lesson study practice” of about 20 lesson study groups were regarded as the data of
this study (p. 4). Teachers had learned about the lesson study through various activities: “school
year participation, workshops, public lessons, and other events” (p. 5). They changed the point
of the lesson study from “an instructional product” to “a process of instructional movement” with
additional impact: more reflection and feedback, a clearer understanding of “protocols and tools,”
more resources of “external knowledge,” and more attention to “student thinking” (p. 7). Thus,
it showed the possibility of adopting a lesson study in an American public schooling at the
district level. However, better understanding of lesson studies, constructing teachers’
professional learning communities, and distribution of teacher leadership would have improved

the lesson study.
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Overall, implementing lesson study in the US context has been attempted by many
researchers with practical guidelines and positive efforts. Thanks to these trials, it became
especially well known in the context of professional development through Wiburg and Brown
(2006) because of “a 5-year professional development grant from the US Department of
Education, 1999-2004” (p. 4). Currently, “140 Lesson Study groups” endeavor actively “in 29
U.S.A. states” (Takahashi, 2007, p. 194).

The types of research lessons in Japanese lesson study. Lewis (2000) addresses “types
of research lessons” in her article (p. 6). The first type is “within-school research lesson” (p. 6).
This type of lesson is natural for elementary school teachers, and therefore common. Teachers
have learned through repeated experiences with lesson study with support from the
administration in the school building. They focus on improving teaching according to the school
goals. In other words, it is “in-school training” (Baba, 2007, p. 6). Similarly, Fernandez and
Yoshida (2004) state that generally, lesson study is conducted as “in-school training” (p. 9) as
the most common format of lesson study. Teachers in the same school setting use lesson study
to create “an annual pedagogical theme” (p. 6) and structure teams for each grade and subject.
This format enables teachers to develop trusting relationships and to maintain authority in the
classroom.

The second type of research lesson is “public research lesson” (Lewis, 2000, p.7). It
tends to be open to not only outside teachers from the school, but also higher educators from
universities, supervisors of educational boards, or other educators who are interested in
improving teaching and learning. It occurs especially when schools are given big grants to
improve particular areas such as computer instruction or advanced international studies.

Numerous educators visit schools and observe lessons, receiving all the materials related to the
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lessons taught. This might also be a “voluntary group” supported by a “teachers’ union and
academic societies” (Baba, 2007, p. 6). It fosters a high quality of teaching and learning.
Lastly, the third type of research lesson is “research lesson as part of national conferences,
teachers’ circles, etc” (Lewis, 2000, p. 8). This type of lesson encourages teachers and educators
to observe the teaching of others in order to acquire improved knowledge of instruction and a
better understanding of student learning. In addition, they participate in other government or
university research and professional development using lesson study; even pre-service teachers
and novice teachers experience lesson study with mentors (Fernandez & Yoshida, 2004). Ina
broader sense, Hattori (2007) mentions that lesson study refers to “a process by which teachers
of mathematics at several schools in the same community work together to research teaching
materials, develop teaching plans (lesson plan) and practice teaching lessons” (p. 228).

In conclusion, all three types of research lesson have been used for creating a natural
learning culture of teachers and educators to improve teaching quality (Baba, 2007). These three
types also enable teachers and educators to think about school wide goals to teach effectively and
to improve instruction based on inquiry (Fernandez & Yoshida, 2004).

The emerging misconceptions of lesson study in the U.S. context. Misconceptions are
described by Chokshi and Fernandez (2004). For example, there is the idea that a lesson study is
a process of “creating” (p. 522) a quite new lesson, and focusing on only a few lessons. Some
people also believe that lesson study requires a perfect single lesson, as Lewis (2002) mentioned,
and whole files of lessons, “producing a library” (p. 523). Others think that lesson study focuses
on one single objective, specifically one lesson and one objective at a time. From a similar
standpoint, Lewis (2002) pointed out more misconceptions of lesson study: it is “lesson planning”

(p. 83); it is about collecting scratch ideas from groups and writing about it; it requires “a rigid
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script” (p. 84); it is just an exhibition of lessons from experts; and it is “basic research” (p. 86).
Chokshi and Fernandez (2004) addressed possible solutions for the aforementioned challenges,
and Lewis (2002) offered many explanations to rectify these misconceptions. These
explanations will be addressed in the next sub-section.

Misconceptions of lesson study set straight. Above, some “common concerns and
assumptions” of lesson study were introduced, based on the work of Chokshi and Fernandez;
they also mention the truth of lesson study. It is in fact possible to implement lesson study in
other countries (e.g., America, Korea or South Africa, Isoda et al., 2007), since there are many
common perspectives in terms of teacher learning and growth (Fernandez & Yoshida, 2004). In
addition, American teachers would have time to collaborate for lesson study with administrative
support, and although there is not much evidence about how lesson study impacts students’
standardized tests yet, lesson study can provide evidence of student learning based on the
collection of data from students’ artifacts. Teacher’s content knowledge was a concern, but since
lesson study offers opportunities for teachers to acquire content and instructional knowledge
(Lewis, Perry, & Friedkin, 2009), teachers are able to increase their knowledge through lesson
study. Finally, lesson study guides mentoring and collaborating in a comfortable environment,
especially for novice and pre-service teachers. Table 4 shows the corrections to the
misconceptions about lesson study, based on the work of Chokshi and Fernandez (2004) and

Lewis (2002).
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Table 1

Accurate Conceptions of Lesson Study

Misconceptions Accurate conceptions

Chokshi “Creating” (p. 522) a quite new lesson Developing relative lessons
and Focusing on only few lessons Focusing on continuum practice of lesson study
Fernandez A perfect single lesson Rather improved and qualified lessons
(2004) “Producing a library” (p. 523) “Engaging in the intellectual process” (p. 523)
Lewis (2002)  “ Being lesson planning” (p. 83) A broader and bigger process

Collecting scratch ideas Integrating teaching ideas to practical student

learning

“A rigid script” (p. 84) More careful and flowing instructions

A perfect lesson Potentially applicable lessons

Exhibition of lessons from experts Equal contribution from all participant

“Basic research” (p. 86) Research on continuous improvement of teaching

with active efforts

Suggestions for overcoming the challenges of importing lesson study. Much of the
recent literature surrounding lesson study suggests practical recommendations for understanding
lesson study and conducting it within any school setting. First, teachers need to have a necessary
and proper curriculum (Lewis, 2002; Fernandez et al., 2003), and they need to have access to all
the materials they want for conveying a well qualified curriculum to students (Fernandez, 2002).
Next, they need to have an open mind for reflection on their own teaching (Lewis, 2002;
Fernandez & Yoshida, 2004), and they need to focus on student learning and anticipation of their
thoughts, as well as “learn” how to observe (Chokshi & Fernandez, 2004, p. 38).

More importantly, the acceptance of different opinions from people outside the classroom
is needed (Chokshi & Fernandez, 2004; Lewis, 2002). This attitude can be established by
developing “a culture” of lesson study (Watanabe, 2002, p. 38), having a disposition of writing
lesson plans, examining curricula with a view to the unit, and supporting teachers’ autonomy of
teaching.

A willingness to make mistakes, flexibility in the implementation of lesson study (Lewis,

2002), and sufficient time (Stepanek et al., 2007) are also crucial points for guiding the
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application of lesson studies to reduce barriers and limitations. Furthermore, more assessment of
lesson study is needed for improving lesson study as a means of professional development
(Stepanek et al., 2007).

Overall, it may be impossible to apply all these suggestions at the same time, but the
gradual effort of changing and improving lesson study will affect teachers’ professional learning
culture (Fernandez, 2002). Thus lesson study will be integrated into teachers’ learning
communities in some form (e.g., “regional study group” or “teacher clubs”, Fernandez &
Yoshida, 2004, pp. 213-214; more widely “research schools”, Lewis, Perry, Hurd, & O’Connell,
2006, p.281). Lesson study will assist the creation of a network among lesson study groups
(Chokshi & Fernandez, 2004; Fernandez & Yoshida, 2004). To this end, principles and
administrators of school buildings or districts should support teachers’ completion of the lesson
study with continuous professional development programs and school-based facilitation
(Stepanek et al., 2007).

Potential benefits of lesson study. Although lesson study work is time-consuming, it
allows, among other things, for teachers to have a clear idea of their strengths and weaknesses
(Fernandez & Yoshida, 2004), and enables them to be reflective on their teaching and students
within a collaborative environment (Fernandez, 2005).

Lesson study also allows for them to gain vital information that can be used to improve
their teaching skills (Fernandez & Yoshida, 2004). More specifically, it assists teachers to gain
content knowledge and instructional knowledge, to increase the capability of observing students,
to build strong mutual networking, and to connect long-term goals to practice with confidence in
order to improve the quality of their lesson plans (Lewis et al., 2004). In addition, lesson study

offers teachers the opportunity to discuss content with an open mind and a willingness to share
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their experience (Fernandez, 2005; Fernandez & Yoshida, 2004). It also stimulates teachers to
better understand students and to obtain pedagogical knowledge. This latter benefit is an
emphasis of Japanese teachers regarding lesson study (Fernandez & Yoshida, 2004). .

Next, lesson study helps teachers make a connection between “educational goals and
standards” and daily life in the classroom (Lewis, 2002; Takahashi & Yoshida, 2004). It
facilitates teachers’ discovery of goals for teaching and student learning, so it leads teachers to be
more interested in classroom practice and motivates them to have a confident attitude for
personal growth (Fernandez & Yoshida, 2004).

Finally, lesson study fosters data-driven teaching improvement and student-centered
teaching for reaching many students (Lewis, 2002). Since lesson study focuses on student
learning, teachers are able to observe students’ thinking and learning (Fernandez, 2005).
Takahashi and Yoshida (2004) claim that it enables teachers to “learn to see their practice for the
child’s perspective” (p. 438). In addition, lesson study facilitates the construction of “grassroots”
teaching improvement and fosters effective teaching for the improvement of student learning
(Lewis, 2002).

Key elements of lesson study related to continuity. As mentioned in Chapter 1,
sustainability is “a broad term that incorporates essential notions in continuation” (p. 92), and
does not mean “institutionalization” and “routinization” (Shediac-Rizkallah & Bone, 1998, p. 93).
Also, it “is the capacity of programs to continuously respond to community issues” (Mancini &
Marek, 2004, p. 339). To measure sustainability, several elements are necessary: leadership
ability, effective collaboration, community understanding, beneficial program results, efficient

funding, integration and involvement of staff, and program responsibility (p. 340).
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Researchers examined key elements of lesson study related to sustainability in order to
know what makes lesson study sustainable. First of all, the cycle of lesson study itself is one of
the key elements related to sustainability (Lewis, 2002). Since the cycle includes the sustainable
process of lesson study (including. planning, first delivering, debriefing, second delivering, and
another cycle of same process), it provides continuous loops in order to consider the connection
of the long-term goals to a research lesson, allows participants to develop a well organized lesson
plan based on the anticipation of students’ performance and to revise the lesson with feedback
and reflection via observations of delivering the lesson, and provides open-minded and flexible
collaboration with peers.

Second, the role of facilitators (or lesson study team members) is another key element of
sustainable lesson study because lesson study contributes to a shared professional culture instead
of professional activities (Watanabe, 2002). In order to share professional culture, facilitators
should know what lesson study is about precisely, have experience with lesson study through
various activities (e.g. workshops, practical experience, resources, multi-media etc), be aware of
the challenges and complexity of lesson study, seek the possibility of importing lesson study into
a different culture with minimum conflicts, and provide support for a certain duration until
participants fully understand what lesson is about and know the benefits of it through the real
experience of lesson study.

Lastly, an opportunity for disseminating lesson study and constructing lesson study
communities is the last key element of lesson study (Perry & Lewis, 2008). Lesson study is not
often heard about because it is a new approach to professional development in the US context.
As a result, more opportunities for introducing lesson study are needed. Although there are

several lesson study research teams in the US, more teams are needed to build lessons study
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communities. Once, lesson study is established and adapted into the US culture, it empowers

participants to continue lesson study in educational settings.

Summary

Consistent and well-organized support is needed through structured professional
development for in-service teachers to acquire knowledge through the daily experience of
teaching. This includes building and structuring knowledge as a craft, reflection on teaching,
and inquiry into practice (Cochran-Smith & Lytle, 1999). Well-supported teachers can play a
critical role in developing “knowledge-in-practice” (Cochran-Smith & Lytle, 1999. p. 250;
Fernandez, 2002; Lewis et al., 2004), regarding students’ learning process based on inquiry.

Although lesson study work is time-consuming, it allows, among other things, for
teachers to have a clear idea of their strengths and weaknesses (Fernandez & Yoshida, 2004),
and enables them to be reflective on their teaching and students within collaborative
environments (Fernandez, 2005).

Lesson study also allows teachers to gain vital information that can be used to improve
their teaching skills (Fernandez & Yoshida, 2004). It offers teachers the opportunity to discuss
content with an open mind and a willingness to share their experience (Fernandez, 2005;
Fernandez & Yoshida, 2004). It helps teachers make a connection between “educational goals
and standards” and daily life in the classroom (Lewis, 2002; Takahashi & Yoshida, 2004).
Finally, lesson study fosters data-driven teaching improvement and student-centered teaching in
order to reach many students (Lewis, 2002).

Overall, the gradual effort of changing and improving lesson study affects teachers’

professional learning culture (Fernandez, 2002). Thus, lesson study is integrated into teachers’
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learning communities in some form (e.g., “regional study group” or “teacher clubs”, Fernandez
& Yoshida, 2004, pp. 213-214; more widely “research schools”, Lewis et al., 2006, p.281).
Lesson study helps create a network among lesson study groups (Chokshi & Fernandez, 2004,
Fernandez & Yoshida, 2004). In order to do so, principals and administrators of schools or
districts should support teachers’ completion of lesson studies with continuous professional

development programs and school-based facilitation (Stepanek et al., 2007).
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Chapter 3

Method

Introduction

This study was conducted using qualitative methods, because qualitative evidence has the
potential to shed light on the implementation of lesson study without funding support.
Interviews, participant and non-participant observations, open ended surveys, and detailed
vignettes were the main tools of data collection. Relevant artifacts were also collected as
necessary.

This study intended to support lesson study as a method of professional development for
high school teachers, which would affect teacher practice. To explore the implementation of
lesson study, the following questions were investigated:

How did teachers in a high school setting who had experienced lesson study before
implement their work after the funding for their lesson study had ceased?

1. What did teachers do independently to implement lesson study?

2. What kinds of support did teachers need to implement lesson study?
3. What were benefits for teachers?

4. What were challenges for teachers?

5. In what ways, if any, could lesson study be continued?

As mentioned in Chapter One, the purpose of this study was to examine and elucidate the
implementation of lesson study as a method of professional development after the initial funding
had ceased in high school mathematics and science settings. In light of Fernandez’s (2005)
description of the future direction of lesson study, this study considered what teachers obtain

through the lesson study process, besides increased knowledge of content and teaching. It
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examined teacher practice with support for lesson study groups. Lewis et al. (2009) provide
more detail about areas that need to be studied; this study focused on several dimensions of the
implementation of lesson study (actual implementation, practical support, benefits, challenges,

and possible continuity).

Research Design and Rationale

A case study allows deeper interpretations and explanations of the complexity of a unique
case (Stake, 1995). It provides more interest in the process instead of outcomes, so it expands the
researcher’s insight into the case (Merriam, 1998). Hence, this project was implemented as a
case study, since this study focused on: the implementation of lesson study within a unique high
school setting; the process of lesson study as a method of professional development, with special
teachers who have previously experienced lesson study, after the end of funding from a
university partnership; and the possibility of expanding teachers’ points of view about teaching
and learning through lesson study.

| facilitated the implementation of lesson study with two groups in a high school: a

mathematics group and a science group. The teachers conducted one cycle of lesson study based
in their previous two-year experience with lesson study which focused on improving their
instruction and anticipating student performance as a method of professional development. The
process of the lesson study was carefully investigated collaboratively with teachers. The teachers
and 1 worked to fully understand what lesson study was as an activity of professional
development. Teachers in each group selected a chapter for which they wanted to improve their
instruction with the aid of technology if it was necessary, and they discussed the overview of the

lesson study process related to their school improvement goals and their personal overarching
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goals of teaching. After discussion, each group chose a research lesson with specific objectives
to explore based on students’ struggles with learning or teachers’ challenges in teaching
mathematics and science. They examined their mathematics or science curriculum (e.g., the
Discovering Algebra textbook or CPM Geometry), which was based on inquiry principles and
was aligned with the content required in the Illinois Learning Standards. Then they worked to
integrate technology with textbook activities connected to students' interests and the efficiency of
delivering the teaching objectives in mathematics and science. Finally, they created a timeline
including planning the lesson, delivering the lesson and debriefing it, and re-teaching the revised
lesson based on their discussion in order to apply the lesson study to their classroom during the
2009 school year.

The teachers involved in the lesson study met at least four times during the semester
when they implemented lesson study, and the lesson study process consisted of four phases:
planning the lesson, teaching the lesson and observing teaching, discussing observations and
reflections, and re-teaching a revised lesson and debriefing on it. There was more than one
meeting for planning the lesson prior to teachers implementing it with their students. The
teachers and I developed a lesson plan according to the students’ interests and the teachers’
concerns. During this planning time, teachers discussed how to deliver the lesson effectively so
their students could understand the mathematics and science concepts and how to use the
necessary technology. The teachers and | outlined the lesson and wrote details of instruction in
anticipation of students’ thought processes and responses.

Next, while one of the teachers taught the lesson with his/her students, the other teachers
and | observed both the teacher’s instructions based on the written lesson plan including specific

observation objectives and the students’ thought processes, revealing how they express their
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ideas about mathematics and science through the new piece of technology. During the
observations, observers did not interrupt student learning or the teacher’s teaching because
lesson study respects the natural teaching and learning occurring in the classroom.

A debriefing session including all participants was crucial for teachers to reflect on their
teaching and to expand their understanding of student learning. They revised the lesson based on
their observations and feedback. After discussion, another teacher from each group taught the
improved lesson in a different classroom setting. While s/he was doing so, the others observed
the classroom again with a focus on whether the changes worked or not. Finally, they shared
what they learned through the lesson study, considering what had worked and what had not.

The expectations of the lesson study for mathematics and science teachers included both
the teacher’s and students’ perspectives. The possible benefits for teachers were improved
mathematical or scientific content knowledge, including the confirmation of existing knowledge;
improvement of instructional knowledge, using the technology for their current mathematics or
science curriculum, rather than developing a new curriculum to use; and support for continuous
growth through lesson study experience. Possible benefits for their students were improved
achievement on the mathematics or science concepts, a better understanding of how to
collaborate with others while using technology, and more engagement in mathematics and

science lessons because of their teachers’ improved instruction.

Participants and Site
Site of the study. The high school where this study was implemented was an urban
school in the Midwest. It had approximately 2,100 students from 9" to 12" grade, and 105

teachers, including 14 mathematics and 15 science teachers. The students at this school had
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become more diverse in recent years: the population of Hispanic students had increased 22%
since 2004, and the population of African American students had increased 74%. However, the
population of Asian and Pacific Islander students had decreased 40%. The majority of students
were white and most of the mathematics and science teachers were white as well. The school
had 13 different mathematics classes, including Algebra I, Algebra 11, AP Calculus, and
Geometry; and 10 science classes, such as Fundamental Physical Science, Biology, Chemistry,
Ecology, and Human Anatomy & Physiology.

The school’s policy for professional development. According to the “Single School
District Improvement Plan 2008,” the following strategies and activities were executed for the
school.

1. View Harrisburg Video for the data entry and the teachers. Teachers have been in-
serviced on EASY IEP and will continue to receive during the school year.

2. Purchasing of Career Cruising to help as a tool to assist in age appropriate transition
assessment and student career planning.

3. Provide staff with instruction on developing measurable post high school goals which
will include oral presentation with Power Point and handouts.

4. Provide teaching staff with checklist to meet SPP/ARP requirements for Indicator 13 in
both paper and electronic form.

5. Provide staff with resources provided by ISBE at http://www.isbe.net/spec-ed.

6. Additional training for all teachers in the three major topics — assessment, curriculum
design, and research based instructional strategies for struggling students.

7. Train staff in Project CRISS and other reading comprehension strategies.
8. Collaborate with the university to provide strategies for at-risk learners.
9. Provide staff development in technology and curricular integration.

10. Provide professional development for teachers in interpreting and using MAP results and
other date points to improve student achievement.
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11. Provide teachers with training in models of differentiated instruction.
12. Educate staff regarding Rtl concepts and implementation strategies.

13. Discuss and develop with staff behavioral expectations for class attendance, tardy, and
homework.

14. Complete Parent Involvement Analysis Tool and report results to staff. Solicit
suggestions for improvement. (The Single School District Improvement Plan 2008, p. 21)

The school goals for the 2008 school year included curriculum alignment, assessment
revision, and instructional improvement. Professional development was slated to assist teachers
in adapting new textbooks, participating in workshops or conferences, working with colleagues,
and revising their pedagogy. Specifically, the goal of the professional development program was
to improve and develop instructional skill and knowledge in order to enhance achievement and
maintain high level performance. There was more than one instance of staff development in this
school. Teachers attended programs for training on current practice, fulfilling their needs of
confusion on teaching and learning, and providing suitable information for the school context.

Evaluation process. There were three different stages of the evaluation process: Track I,
Track Il, and Track 1. Track | comprised the first four years of teaching employment, during
which teachers needed to show an understanding of the standards and an ability to apply content
knowledge. After successful completion of Track I, they moved on to Track Il, during which,
they were expected to demonstrate their professional growth. Finally, Track I11 helped teachers
improve their teaching effectiveness With the guidance of administrators, teachers were required
to engage in some form professional improvement, which they could complete individually.

Participants of the study.

Recruiting procedures. | contacted mathematics and science teachers who had had

experience with lesson study through the university partnership from 2007 to 2008 school year,

59



because | wanted to investigate how they could implement lesson study independently after the
initial funding had ceased. In the summer of 2008, | emailed them individually a detailed
explanation of the study to see if they were interested in participating. Some of them replied with
positively, but some of them were not interested in lesson study either because they had come
away from their previous experience with a negative impression of the time commitment lesson
study involved, or due to other challenges. For instance, one math teacher anticipated a busy
2009 school year because she was changing subjects, and one science teacher viewed lesson
study as time consuming, too narrowly focused on a specific lesson, and requiring much writing.
Other teachers had formed positive impressions of lesson study and were willing to participate in
this study, despite the lack of funding. Also, their Track 1l Evaluation Project, as described above,
was a motivating factor for their participation in this study. In addition, one of the teachers
mentioned the rapport between the teachers and me as a reason for participating in this study.

After the email recruitment, | visited the first mathematics and science department
meetings of fall 2008 and confirmed who would be participating in this study. We discussed a
tentative schedule for conducting the lesson study and got signatures from them to confirm their
participation. The actual participants in this study are described below in detail.

Teachers. The main participants of this case study were three experienced high school
mathematics teachers, two science teachers, one special education teacher, and one reading
coordinator. The teachers were selected based on their interest in lesson study, as well as their
previous experience with lesson study. They were recruited through an announcement of the
university partnership via several different contacts with the staff of the university, as well as a
previous coordinator and administrators from their high school. | asked them to participate in this

study based on a positive relationship | had with them. Most of the participants had experienced
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lesson study for at least two years from the 2007 to 2008 school year. They expected to obtain
more effective ways to implement a rich lesson plan according to the students’ mathematics or
science curriculum needs. They had various levels of experience teaching high school students,
from novice to veteran (ranging from six to 25 years of experience). Some of their strongest
personality traits were a willingness to improve their instruction and learn about using
technology in different ways, and an enthusiasm for teaching.

Coordinator of the school. The coordinator of the school had had experience with the
university partnership. She had been willing to introduce the partnership to her school and had
put forth enormous effort to encourage the teachers’ participation in all activities provided by the
university. As a result, the teachers had adopted new textbooks in mathematics and science
education. She was invited to this study for her perspective on developing a professional
development program for her school.

Facilitators of the university partnership. There were several facilitators, and their
responsibilities included recruiting teachers as participants, preparing summer and follow-up
workshops, supporting teachers consistently during the school year, and developing the
professional development program itself. Two of the facilitators already knew the superintendent
and the curriculum coordinator, and they asked the superintendent for permission to meet with
teachers and introduce the university partnership to them. Therefore, most teachers were
recruited through the facilitators and the curriculum coordinator. They were invited to this study
for their experience with professional development programs in the high school setting.

As mentioned earlier, facilitators provided support for participants whenever they needed
help. Thus, they communicated with participants by email and telephone, and also made personal

visits to their classrooms. They also provided practical assistance based on their 35+ years of
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teaching experience and helped participants use technology in their classrooms during the school
year. Whenever the teachers had problems using technology, facilitators worked with them. They

also had presented activities and lectures during previous summer workshops.

Data Collection

Stake (1995) addressed important questions about the planning of data collection: “What
needs to be known? What are some possible relationships that may be discovered?” (p. 54). |
wanted to know how high school math and science teachers would implement lesson study
without funding. To explore this question, I included two different sets of data. The primary
source was the data from Fall 2008 and Spring 2009 from the participants and site outlined above.

The secondary source was the previously collected data, from the lesson study that ran
during the 2007-2008 school year, and was sponsored by the university partnership. It consisted
of audio recordings of the lesson study, including planning meetings and the delivery and
debriefing of lessons; and artifacts, such as lesson plans, observation forms, surveys, and emails
among teachers and facilitators concerning the lesson study.

In Fall 2008, the group of math teachers participating in this case study implemented
lesson study once in their classroom. There were two planning meetings prior to their teaching
and one of the teachers delivered the lesson as the first trial. Following the lesson, all members
of the math group gathered and discussed what had gone well and what needed improvement
based on their observations. After the first trial, another teacher delivered the same lesson again
with modifications as the second trial. Finally, all of the members gathered again and discussed

the whole procedure and their observations and thoughts.
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In Spring 2009, the science group implemented lesson study as well. There were several
planning meetings due to a change of research lesson topic. One of the group members delivered
the lesson and all members debriefed the lesson. With some revision of the lesson, another
teacher taught the lesson. Following the second trial, all teachers in the science group discussed
what they had observed and what they thought about the lesson study during the second
debriefing.

All teachers were given pre- and post-project interviews to assess their understanding of
lesson study and the efficacy of lesson study as a method of professional development. Each
interview was approximately 10 to 30 minutes long, depending on how they answered the
interview questions. The coordinator was given one interview to ascertain what kinds of support
for lesson study had been provided when funding had been available and what they thought
about lesson study. Facilitators from the university were not given interviews because they had
been interviewed previously.

The teacher participants were requested to complete a survey as soon as they completed
the lesson study about what they thought about the lesson study, what kinds of benefits and
challenges they had faced during the implementation of the lesson study, and the impact of the
lesson study on their teaching. Any e-mails between with me and the participants were stored on
a secure, password-protected computer hard drive after collection.

Importantly, permission letters were distributed to students and their parents in order to
ask their permission to be observed in their classrooms without the interruption of their natural
learning environment. Also, permission was requested of math and science teachers who did not
participate in this case study to observe their department meetings, so that | could compare these

meetings to the lesson study planning meetings.
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These data provided triangulated information about the possible sustainability of lesson
study, and the implications for education. More detail about the analysis of the data in terms of

the research questions will be presented in Chapter 4.

Data Collection Strategies and Sources

The qualitative data collection in this case study follows Stake’s (1995) case study
procedure and involves a description of the context, observations, and interviews. The context
consists of the school setting and the participants of the case study, as described above. Next,
observations were completed from two perspectives: participant observation and non-participant
observation. The observation of the lesson delivery in the teachers’ regular mathematics and
science classes constituted non-participant observation, and this perspective afforded the
observer some distance from the teacher and students, which allowed for the collection of
objective data in order to understand what went on in the teachers’ regular teaching. On the other
hand, participant observation occurred when the teachers implemented the lesson study while the
facilitator assisted teachers in planning the research lesson and debriefing. Two interviews were
given to each participant: one before and one after the lesson study.

Additional data included teacher documentation of lesson planning, reflections from the
debriefing, a feedback survey, and my field notes, all collected in order to understand the
complexity and uniqueness of this case study. Finally, student outcomes were valuable as further
evidence of the teachers’ instructional improvement and understanding of their students’ grasp of
the concepts presented in the research lesson. Artifacts from the students in the classroom were

collected as necessary.
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Secondary sources. To understand the nature of lesson study in this high school
mathematics and science setting, a secondary source--the data previously collected from the
funded lesson study supported by the partnership with the university was examined. The
secondary source data was collected during the 2007-2008 school year and consisted of audio
recordings of the lesson study, including planning meetings and the delivery and debriefing of
lessons; and artifacts, such as lesson plans, observation forms, surveys, and emails among
teachers and facilitators concerning the lesson study. These data provided evidence of what kinds
of experiences participants had had over the previous two years.

Also, to understand the general idea behind constructing a professional development
program for this high school, the secondary source included data collected from previous
summer workshops from 2006 to 2008 sponsored by funding and a partnership with the
university. The data includes audio and video recordings of workshops, pictures of activities,
handouts, interviews with a facilitator and teachers, and artifacts such as surveys and yearly
reports of the program.

Observations. For this case study, participant and non-participant observations were
performed. As Bogdan and Biklen suggested (2007), participant observation allows researchers
to “know the subjects through interacting with them” (p.95). The level of participation had been
determined by the degree to which the researcher was needed as an expert and helper for the
teachers while conducting the lesson study. Therefore participant observation was performed in
order to understand how teachers conducted lesson study and what kinds of help they needed
from me.

When the math group implemented lesson study during the fall of 2008, a total of three

60-minute participant observations and one 120-minute participant observation of two planning
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meetings and two debriefing meetings were conducted. Compared to the math group, the science
group had more frequent but shorter planning meetings and spent the same time in debriefing
meetings during the spring of 2009. The purpose of these participant observations of lesson study
were to collect evidence that assisted in understanding the process of lesson study
implementation in the high school mathematics and science classrooms.

Non-participant observation entails that the observer remains unobtrusive during the
observation and has no involvement with those observed (e.g. Bogdan & Biklen, 2007; Merriam,
1998). Hence, as a researcher of this study, | took detailed notes and remained relatively passive
throughout the lesson delivery in the mathematics and science classroom observations. By
documenting classroom activities and students’ responses to teachers during the lesson delivery,
the objective of the classroom observations was to obtain an understanding of teachers’
instruction and interactions with students related to their intentions and concerns in order to
improve their teaching. These observations included a focus on “finding good moments to reveal
the unique complexity of the case” (Stake, 1995, p. 63).

Also, six 50-minute non-participant observations were performed during the lesson
delivery and during the teachers’ regular mathematics and science classes during the fall of 2008
and the spring of 2009. The first three classes were chosen before lesson study implementation in
order to obtain an idea of how the teachers teach mathematics and science concepts in their
regular classes. The last three classes were chosen after lesson study implementation because of
their relevance to the unit that lesson study was implemented in. The purpose was to recognize
similarities and distinctions in their classroom instruction as compared to the lesson they

developed collaboratively.
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Seven non-participant observations were performed at the mathematics and science
department meetings during the Fall 2008 and Spring 2009 semesters (three times for math and
four times for science). These observations showed the nature of a professional community in a
high school setting, and they provided a general notion of how teachers collaborate based on
their discussion of issues, challenges, concerns, and other matters of teaching and learning. They
also alerted me to any issues, concerns, or challenges teachers had for their teaching and so that |
could compare these patterns with the implementation of the lesson study procedure.

Interviews. In-depth interviews were crucial for this case study. Kvale and Brinkmann
(2009) claim that “qualitative interviews can contain detailed descriptions of the subjects’ life
situations, their experiences, and actions” (p. 271). Hence, in-depth interviews allowed me to
understand the teachers’ experiences, concerns, expectations, benefits, and challenges of
conducting lesson study in their mathematics and science classrooms. They also revealed their
over arching goals of teaching and their understanding of what lesson study was.

According to Kvale and Brinkmann, there are 10 important interviewer qualifications.
They should be “knowledgeable,” “structuring,” “clear,” “gentle,” “sensitive,” “open,” “steering,”
“critical,” “remembering,” and “interpreting” (2009, pp. 166-167). When | conducted the
interviews, | respected the interviewees’ viewpoints, kept an open mind, and was able to build a
comfortable interview atmosphere based on previous interaction, which allowed them to
comfortably express themselves. | prepared the interview questions with their previous
statements in mind and responded to their answers sensitively and gently. Therefore, the
interviews went very smoothly.

A researcher should be able to develop a view of their interviewees’ understanding of

some part of the world through the interviews as a data collection tool (Bogdan & Bikilen, 2007).
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Indeed, | was able to glean some insight into how the teachers had attempted to make
connections between lesson study and their teaching and how they had done their best to follow
the procedures of lesson study.

Pre- and post-project interviews were conducted, each lasting from 10 to 30 minutes and
including approximately 10 questions. Some of the questions were very similar on the pre- and
post-project interviews, while some of the post-questions were quite different, based on what the
teachers had mentioned in their pre-project interviews and on my observations. The interview
questions were related to the teachers’ experience with lesson study, their intentions for teaching
concerning student learning, their reflections on collaboration through lesson study, and their
expectations of implementing lesson study. All interviews were audio taped and transcribed for
data analysis.

The pre-project interview focused on participants’ experiences with lesson study during
the previous year with funding and their general ideas about professional development. The
interview questions addressed lesson study itself, the professional development program in
which they had been involved, and, more superficially, mathematics or science teaching and
learning.

The post-interview focused on their experiences with lesson study for the current year
without funding and their reflections on implementing lesson study. The interview questions
addressed help from the facilitator, changes in instruction, sustainability of lesson study,
understanding of lesson study, and implications for future teaching.

Teachers’ documents and reflections on lesson study. Recently, qualitative research
has emphasized the importance of document data besides observations and interviews (Bogdan

& Biklen, 2007). Based on this emphasis, this study included teachers’ documents written for
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lesson study in order to reveal teachers’ understanding of lesson study. Bogdan and Biklen (2007)
defined relevant documents as “official documents produced by organizational employees for
record-keeping and dissemination purpose” (p. 64). Following this definition, all official
documents of lesson study were collected and analyzed in this study. The teachers’
documentation of lesson plans, observation templates for lesson study, lesson materials, feedback,
and transcriptions of discussions were collected to more fully understand teachers’ concerns,
issues, and challenges regarding lesson study.

Besides these documents, teachers’ reflections during debriefing were audio taped,
because they constituted very important data regarding the purpose of lesson study. One of the
purposes of lesson study is that teachers can evaluate their teaching through their own reflections.
Therefore, they should collaborate and interact as much as possible to provide beneficial lessons
for students.

Teachers’ reflections took place when teachers debriefed the research lesson. They
reflected on their teaching and expanded their understanding of student learning. They revised
the lesson based on their feedback. Finally, they shared what they had learned through the lesson
study, considering what went well and did not work.

Open-ended survey. After conducting the lesson study, one open-ended paper survey
was given to teachers. This survey allowed a deeper insight into teachers’ thoughts on lesson
study and their actual understanding of the concept of lesson study. Also, it showed what
assistance from me had been beneficial. The following set of questions served as a guide:

1. What was your focus during your observation of the first lesson?
2. What was your suggestion for the second lesson during the debriefing?

3. What was your focus during your observation of the second lesson?
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4. Compare and contrast the first and the second lessons.

5. What would be possible applications from the first and second lessons to your own
classroom?

6. What did you learn through this lesson study process?
7. What, if any, were your challenges in implementing this lesson study?

8. What are your concerns about your next lesson study, if you choose to do one in the near
future?

Field notes. Field notes contain “ideas, strategies, reflections, and hunches” based on
what the researcher hears, sees, experiences, and thinks, and they serve as data in a qualitative
study (Bogdan & Biklen, 2007, p. 118). | wrote field notes while assisting the lesson study, and
also during my observations of lesson delivery and the teachers’ regular mathematics and science
classrooms. The field notes described what was successful or complicated when the lesson study
was implemented, identified the teachers’ “aha” moments about student learning, described what
had been discussed with the teachers, and pointed out what was needed for subsequent steps.

Student artifacts. Young and Lee (2005) found that “high-quality materials and
intensive teacher professional development in science” facilitated students’ science learning (p.
480). High quality teacher performance in practical classes enables students to reach a higher
level of achievement. (Huffman, Thomas, & Lawrenz, 2003). Hence, student artifacts can be
used as evidence for whether the teachers have improved their instructional knowledge, since the
students’ work demonstrates their learning processes and their content knowledge. As mentioned
previously, student work was collected as necessary. For example, during the science lesson
study, students showed their understanding of science content based on reading guides as a group
activity on the board. Their answers provided information about what they thought about the

content and what they needed to improve on. Therefore, student work was collected as data.
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Data Analysis

“The qualitative researcher concentrates on the instance, trying to pull it apart and put it
back together again more meaningfully--analysis and synthesis in direct interpretation” (Stake,
1995, p. 75). Bogdan and Biklen (2007) explained that data analysis and data interpretation were
comprised of collecting, organizing, breaking into reasonable pieces, coding, and synthesizing
data. Interpretation means to develop ideas based on findings and to make connections between
ideas and the literature in order to make your findings valuable. Among the different approaches
to data analysis, content analysis was employed for this study since it is a part of textual analysis,
including comparison, contrast, and categorization of data, and also including the making,
applying, checking, categorizing, and analyzing of data with interpretation (Schwandt, 2001).
Thus there were several phases of data analysis for this study according to the ““categorical
aggregation or direct interpretation (Stake, 1995, p. 77).

Phase 1. The purpose of Phase | was to identify of the participants’ experience with
lesson study and support from the previous partnership, and their expectations of lesson study. In
addition, identifying participants’ teaching activities in their regular classroom was another
purpose of Phase I, in order to understand their characteristics, their teaching styles, and the
contexts of their classrooms.

For these purposes, pre-project interviews and observations of participants’ regular
teaching were collected. As Miles and Huberman (1994) suggested, the interviews were
transcribed and analyzed, focusing on teachers’ experiences and ideas about lesson study and the
support of the funded professional development program. The transcriptions of the interviews
were reviewed several times and organized into categories so that each individual’s opinion

could be included.
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Based on the interviews, participants exhibited positive impressions of lesson study (e.g.
it was beneficial for improving lessons, collaboration, etc.) and positive expectations for
conducting future lesson study, such as obtaining different perspectives from peers, specific
observations of student performance, more feedback on teaching, and collaboration with
colleagues. They needed practical and specific guidance in order to implement lesson study,
detailed and sufficient explanation of the different roles involved, and descriptions of the lesson
study procedures.

In addition, the observations highlighted teachers” instruction and interaction with
students. The observation revealed teachers’ classroom management styles (e.g. strongly
organized vs. flexible management) and general instruction style (e.g. lecture, small group work,
etc.). Miles and Huberman (1994) defined a vignette as “a focused description of a series of
events taken to be representative, typical, or emblematic in the case you are doing” ( p.81), so
vignettes were included to show “a-ha” moments and emerging issues during instruction.
Observations also provided insights into student performance (e.g. asking questions, answering,
discussion, lab activities etc), and teachers’ specific interactions with students (e.g. questioning,
guiding etc).

Phase Il1. The main focus of Phase Il was to determine how participants implemented the
lesson study. In other words, the lesson study procedure was spotlighted for Phase I1: what kind
of help from the facilitator was needed, and teachers’ basic ideas about teaching in terms of
overarching goals and expectations about student performance. To determine how participants
implemented lesson study, observations, field notes, and open-ended survey were collected.

These data were analyzed by coding and categorizing the content.
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Observations of the lesson study were categorized by purpose, content, and issues. For
example, for the planning time, there were several purposes, including scheduling and choosing a
topic for the first session, and, for the second session, confirming the research theme and
observation focus, completing the planning of the research lesson, and discussing the preparation
of materials for delivering the research lesson. Overall, the contributions of the participants and
what I contributed was illustrated by observation analysis.

The field notes were analyzed by categorizing and comparing the participants’
collaboration and the interaction between the participants and me. Also, the kind of assistance
that was beneficial for participants was evaluated. The kinds of help I provided included lesson
study materials, lesson study protocols, scheduling and bridging, and checking teachers. As
participants had needed very detailed lesson study protocols in Phase I (e.g. a sufficient
explanation of the process of lesson study, specific directions for the steps of lesson study,
details of roles, help planning the research lesson, and keeping track of the steps of the lesson
study), I guided them to understand what lesson study is and what procedures it included.

Finally, the open-ended survey was analyzed in order to determine the benefits and
challenges of implementing lesson study. Participants listed as benefits of the lesson study the
acquisition of more comments on their teaching, collaboration with other teachers, and the
opportunity to consider student performance closely via observation. Teachers listed as
challenges: finding time, unfamiliarity with the procedures of lesson study, and interruption of
student learning during observation.

Phase I11. Assessing the possibility of continued lesson study without funding was the
purpose of Phase I11. For this purpose, the participants’ teaching was observed again in order to

explore any changes resulting from lesson study. For the most part, their instructional skills and
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knowledge were the targets of these observations (e.g. interaction with students, classroom
management etc).

In addition, the observations of the math and science department meetings were analyzed
for the possibility of conducting lesson study with a wide range of implementation. Department
meetings were compared with lesson study in terms of frequency, agenda, duration, purpose, and
activities to reveal similar elements. Last, post- project interviews with participants were
conducted with a focus on their opinion of continuing lesson study without funding.

Observations of teachers’ instruction after lesson study implementation showed that they
had learned how to observe student performance and improve their instructional strategies based
on their observations, to make connections between their teaching goals and their teaching, and
to collaborate with other teachers naturally. Also, department meetings were similar to lesson
study in their discussion of the content of teaching, pedagogical knowledge, student performance,
and teaching focus and goals.

Participants confirmed their views on lesson study through the post-interview. Some
emphasized the potential of lesson study to develop their teaching instruction, to focus their
teaching on students more often, and to be able to continue with support from the school. In
contrast, some teachers stressed that lesson study was time consuming and complex, and that

they had insufficient experience with it.

Validity of Qualitative Research
Golafshani (2003) stated that “the concept of validity is described by a wide range of
terms in qualitative studies” (p.602). There is no single definition of the concept of validity in

qualitative research. This study employed Guba and Lincoln’s (1985) four-part notion of validity:
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credibility, transferability, dependability, and confirmability. Credibility concerns confidence in
the truthfulness of the findings. Transferability concerns the possibility of applying the findings
to various contexts. Dependability concerns the ability to repeat the findings consistently. Finally,
confirmability concerns whether the findings are formed by the participants or the researchers,
and deals with prejudice, inspiration, and awareness.

All three phases of data analysis provided valid evidence for this case study and were
essential to the final assertions of this study. Once each piece of evidence was collected, the
communication between the participants and me created another layer of credibility. I tried to
look at the evidence from the participants’ point of view in order to understand the context of
this study. In addition, even though this study was not seeking a general finding for the
implementation lesson study within a high school setting, | attempted to identify any findings
that could be transferred to other contexts.

Moreover, lesson study has been implemented in various contexts; | used the same
procedures that have been used in recent research on lesson study in order to enhance the
dependability of this qualitative research. Finally, I attempted to provide member checking to
resolve and negotiate any discrepancies in interpretation to maintain confirmability. These

procedures add validity to the results of this case study.
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Chapter 4

Results

Introduction

This chapter consists of five main sections. The first section offers rich descriptions of
the teachers’ instruction and interaction with students while implementing the lesson study, and a
comparison of these activities to what goes on in their regular teaching. The second section
provides specific details of (a) the teachers’ collaboration during the planning and debriefing
sessions, (b) the school context, and (c) lesson study unit/topic choice. The third section focuses
on the interaction between the teachers and me as the lesson study facilitator, and also includes
details about the school context. The fourth section discusses the benefits and challenges of
implementing lesson study in high school math and science classrooms. Finally, the last section
explores the possibility of the teachers continuing lesson study independently.

To preserve the privacy of the participants, pseudonyms are used. The mathematics
teachers are indentified with the upper case letters “MT” and a number (e.g., MT1, MT2), while
the science teachers are represented by “ST” and a number (e.g., ST1, ST2). The literacy coach,
and coordinator, are each identified by their initial letter and the number “1,” as there is only one

of each of these involved in the study: L1, and C1, respectively.

Teachers’ Activities
As mentioned earlier, three math teachers (MT1, MT2, and MT3), two science teachers
(ST1 and ST2), one special education science teacher (ST3), and one literacy coach (L1)

participated in this study.
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Math group. Three math teachers participated in this study. Two of them were key
players for implementing the lesson study, because they needed to submit an evaluation project
to fulfill a school requirement, in which as yet untenured teachers must develop a project related
to curriculum, in order for administrators to observe and evaluate their teaching. The other
teacher was the chair of math department and had asked the other two teachers to participate in
the lesson study as their project for “track II”” obligation (for tenured teacher, they are evaluated
in every two years for diming up with a project that would enhance their teaching in order to
having productive teaching). Therefore, the regular math teaching of the two math teachers was
observed, as well as their involvement in the lesson study, whereas only the lesson study
activities of the chair teacher were observed.

Science group. There were three science teachers and one literacy coach who
volunteered to participate in this study. They were all key players in the lesson study, but the
literacy coach became involved after the science group changed their research goals. One of the
science teachers was the chair of the science department, who encouraged the other participants
to get involved. The literacy coach helped the science teacher develop the research lesson plan.
Therefore, the regular science teaching of the three science teachers was observed, as well as
their participation in the lesson study, while only the lesson study activities of the literacy coach
were observed.

The following table shows a brief description of the six teachers.
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Table 2

A Brief Description of the Participants

Teaching .
subjects for Experience
Teaching 2008 school Role in of lesson
Participant Education Ethnicity ~ Gender career year department study
MT1 AA Liberal White Female  15yrs Algebra Il Committee for  None
Studies Geometry new textbook
BA in Transition
Mathematics
MT2 BA in White Female 6 yrs Algebra Il Quiet member 1 yr
Mathematics Geometry
Formal -
Geometry
MT3 BA in White Female 23 yrs Pre-Algebra Chair 2 yrs
Mathematics Pre-Calculus
MA in Transition
Mathematics
ST1 BA in White Male 8 yrs Basic Chair 2yrs
Business Chemistry
BS in biology
science
MAE in
science
education
ST2 BS Chemistry  White Female 18 yrs Chemistry Mentor 2 yrs
MS Honors-
Analytical Chemistry
Chemistry AP Chemistry
BS Science
Education
ST3 BS White Female 24 yrs Self - self-contained 2 yrs
MS contained teacher
Collaborative
science

Teachers’ regular teaching. The regular classes of the five teachers above were

observed, with a focus on the connection between the teaching goal and actual teaching, the

teaching style, and interaction with students. The regular classes of the literacy coach were not

observed, since the literacy coach joined the project later.
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Linear connection between the teaching goal and actual teaching. The pre-interview
indicated that most of the participants had a teaching goal, and observations showed a linear
connection between their teachings goals and their actual teaching. In the math group, MT1’s
overarching teaching goal was for her students to understand what they were doing. She
especially wanted them to discover various strategies for solving problems with the new
textbook for the 2008 school year. In order to encourage this, she let the students work as a group
instead of individually. She emphasized collaboration through team work to solve math problems
in class, trying not to provide one direct solution for each problem, but rather guiding them to the
discovery of new or different strategies. However, she did offer lectures and direct answers to
problems due to lack of time and varying levels of student understanding.

MT2’s teaching goal was for students to have pride in their work, work hard, and be
persistent in solving problems. Her specific goal for 2008 was to use graphing calculators more
often. She set up groups and encouraged them to solve problems together. Since the new
textbook required a lot of group work, she tried to follow the instructions in the textbook. Little
use of the graphing calculators was observed; sometimes students used them for simple
calculations, rather than complex algebraic operations.

Last, MT3’s teaching goal was to get points across to students in a way that made sense
to them. Specifically, her teaching goal for 2008 was to integrate groups more, and as a result she
had been developing numerous group activities for her classes. Although she was willing to
participate in this study, she did not want to be observed during her regular teaching, because she
already had many outside observers of her classes, such as student teachers and other researchers.

With respect to her complex situation, she was observed only during the lesson study
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proceedings. As a result, this study did not examine whether the lesson study affected her
instruction, unlike the other two math teachers.
For the science group, ST1’s overall teaching goal was for students to appreciate science.

He had previously taught biology and physical science, but was teaching chemistry for the 2008
school year, a decision that had been made by the department according to the needs of teachers
and students. Since it was his first time teaching chemistry, his specific goal for the 2008 school
year was to implement chemistry beneficially and see what he needed to change for the next year.
He tried to help the students understand the concepts rather than forcing them to learn, since he
identified his role in the classroom as facilitator. However, his instructional activities did not
seem not to have any connection with his teaching goal, because his teaching goal centered on
him instead of his students.

ST2 described her teaching goals as follows:

I would say that one of my goals is to have the kids be able to...understand science at

least at a basic level, and if they don’t understand it, be able to know where they could

get the information that they need. Just as being, um, an ap - a participating citizen in

their—in our society, | guess. That they can handle the increase in technology in our

society and—and understand its impact on them (ST2, Interview I).
She also explained her specific goals for the 2008 school year: to enhance students’
understanding of molecules through visualization and the activities. In order to make a
connection between these goals and her actual teaching, he imported a new piece of technology
called WebMO into her classroom so that students could understand molecular geometry. In
spite of this trial, the pursuit of ST2’s teaching goal was limited by the chemistry curriculum.

Finally, ST3’s main teaching goal was to assist students in preparing for the real world,

and to provide them with strategies for learning. Her specific goal for the 2008 school year was

to become familiar with the new textbooks and knowledgeable about other resources, including
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technology. As a result, she tried to use technology, such as laptops and projectors, and
developed a curriculum related to the real world. Nonetheless, her use of technology was very
limited.

Various teaching approaches. In the math group, MT1 was very organized (e.g.,
preparing structured notebooks, worksheets, and stamp sheets allowing students to keep track of
what they do). She also had some strict rules for classroom management. For instance, when she
introduced exponential equations using graphing calculators, the class seemed a bit noisy. She
said things like “focus” and “stop talking” twice, and then she issued a stronger warning when
the class became noisy again. She also used technology often. The school had provided her with
a laptop and a projector for her classroom, and she usually lectured with the projector and
computer for efficiency and convenience. She used SmartView (a graphing calculator simulation
tool) and a graphing calculator to show how to use a calculator properly.

MT2 regarded herself as a facilitator and an encourager in her classroom. She was
especially careful to guide students in their use of the new CPM textbook, rather than laying out
each step for them. Because they had a new textbook, the math department provided teachers
with chances to gather and discuss the outline of their teaching according to the contents of the
textbook. Interestingly, she identified herself as a quiet member of her department, often
accepting the perspectives of other teachers, especially when they had strong opinions.
Otherwise, she was trying to teach with her own methods, when she had enough confidence to do
SO.

MT3 was willing to accept the various perspectives of other teachers and tried to fulfill
their needs as much as she could while cooperating with the administrators. During her tenure as

department head, the math department had been through many curricular changes, adopting
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textbooks such as Discovering Algebra, CPM Geometry, and CPM Connect Algebra. Therefore,
the department provided more time for teachers to discuss the implementation of these new text
books.

In the science group, the following vignette shows ST1’s characteristic facilitation of his
chemistry class. When he taught chemistry in the science laboratory, for instance, he prepared
two centrally located mobile islands including all the materials that the students would need for
the day’s experiment. Once the bell had rung, he explained the procedures for the experiment,
and then he demonstrated how to put the materials in the wells, emphasizing care with the
hazardous materials. He repeated the procedure of the experiment one more time and told
students to put on their safety goggles. After the signal to start, two boys came to the islands and
began the procedure incorrectly. He observed their behavior and emphasized the first step again.
He walked around and made sure that the groups were doing okay.

ST2 defined her role in her classroom as expert and guide, depending on the students’
needs, because she noticed that different roles would enhance for students’ learning of science:
as an expert she told them what they should know, while as a guide she helped them discover
facts.

ST3 collaborated with the other science teachers and taught science to special education
students. Therefore, she had two different types of classes: a self-contained class in which she
taught science to special education students, and a collaborative class in which she assisted
teachers teaching regular science classes with a few special education students in them. After
participating in the regular science class, she revised the curriculum based on her special
education students’ needs. She explained that she had three different roles, depending the

circumstances.
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ST3: My goal is, probably, again, like a facilitator -uh, as far as, you know, presenting
material. And also, in my self-contained, it’s—it’s not so much the material, it’s exposure
to the material. They probably will not remember a lot of it later on, or—so it’s teaching
life skills more respect for one another, and how to use a book as—as a resource how to
use an index and those types of things.

F3: And then collaborative?

ST3: Um, it’s some of those students, many of those students probably—not many, but
some will be going into college, so it’s probably the material becomes more important at
that point. And also, make more connections. And also in my self-contained, making
connections in science to real life—everyday life and how they can use it, or they can go,
“Aha! Yes, that makes sense,” those types of things. Real life—and again, the
collaborative there are some students that will be going on to college so that’s an
important thing to remember (ST3, Interview I).

Static interaction with students. MT1 had strong opinions about what students were

supposed to do in her classroom, so she seemed to answer students’ questions directly rather than

interact with them to reach an answer. Although she asked students many questions to encourage

them to think about math concepts and made good eye contact while lecturing, she did not lead a

discussion with students about math concepts.

MT?2, on the other hand, was more flexible with students when she asked and answered

questions. Students seemed comfortable when they talked with her. For example, while using a

computer and projector to go over previous homework, she asked, “Which one we need to

check?” One boy suggested a problem, and she solved it with the students. After arriving at the

answer, students said, “OK,” or “I got it.” She asked and answered questions while walking

around the classroom. Also, she made sure that all of the groups were doing what they were

supposed to be doing.

Similar to MT2, ST1 was flexible and willingness to consider students’ thoughts about

scientific concepts when he asked and answered questions. However, his chemistry class was

organized into pairs or groups, so he let students discuss among themselves rather than with him.
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ST2 attempted to interact with students as much as possible, based on the observations
of her chemistry class. She led the class by questioning students and setting up group work for
them to understand the scientific concepts. Nonetheless, students were very passive in the
classroom activities and slow to answer questions.

In the contrast, ST3 interacted with her special education students actively, but she was
less active in her collaborative science class, in which she watched what the collaborative teacher
taught and helped her prepare materials, such as strings and balloons, for science experiments.
She played diverse roles across the two different science classes.

Delivery of the research lesson. The math teachers implemented their lesson study in
the fall of 2008, completing everything by November, 2008. The first planning meeting was held
on November 4™ in order to set up the schedule. The second one was held on the 12" to write the
research lesson plan, which was delivered twice by two different teachers, once on the 24™ and
the other on the 25", The lessons were debriefed the same day they were delivered.

Unlike the math group, the science group implemented lesson study differently in terms
of frequency of planning time, initial approach to lesson study, and involvement of the reading
expert. The science teachers conducted lesson study in the spring of 2009. They planned it in
January and then actually implemented the lesson in March and April. The first official planning
meeting was held on January 9™ to set up the schedule. During the meeting, the teachers noticed
that the initial topic they had chosen for lesson study was not related to the goals of the science
department. As a result, they decided to think about the relationship between their teaching goals
and the topic of the research lesson for a while.

The brief second planning meeting was held on February 25" in order to set a tentative

schedule. Finally, they gathered on March 25" to plan the research lesson, and this meeting
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continued on March 31, The research lesson was delivered twice by two different teachers: once
was on April 6™ and once on April 7. The lessons were debriefed the same day they were
delivered. The following table shows an overview of the lesson study implementation by the
science group.

The math and science groups picked their research lessons based on the process of
lesson study. The research lesson was taught twice, by two different teachers in each group. It
focused on the connection between the department’s goals and actual delivery, as well as
interaction between teachers and students.

Connections between departmental goals and research lessons. In the math group, the
teachers thought about their teaching goals and the theme of the research lesson, and I helped
them make a connection between the two. However, they struggled because they did not have a
clear notion of how to make that connection. MT1 wanted to choose the research lesson based on
her teaching schedule:

Three-two-one...I mean, probably what I’'m going to do, because I’m going to have extra

days, I’'m going to have days where they do a bunch of homework in class. Which is

really good for them anyways. Three-two-one is...how can I find...the equation...oh, and
the cube root stuff. Um...what about this one? Three-one-five? (MT1, Planning I).

The other teachers wanted to choose the lesson based on their availability, without thinking
about the purpose of the lesson. | suggested that they think about Lewis’ (2002) guidelines: think
about teaching goals first, discuss current students’ stage, find a gap between them, and develop
the theme for the lesson study. Following these steps, the teachers identified their goal of
modeling real life situations with algebraic equations. They discussed how students understand
linear and exponential equations and found a gap: they could not do quadratic equations or any
other family or graph (other linear and exponential situations). Thus, they determined the

research theme: for students to recognize and represent quadratic models.
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Nonetheless, the teachers needed to rethink the lesson due to a lack of connection
between their teaching goals and the research theme, although they had determined the research
theme during the previous planning meeting. | provided more specific steps: look at the teaching
goals, discuss current students, and determine the gap between them. | pointed out the math
department goals, and the teachers began to discuss students and found a gap which would be a
target for the research lesson. The following table shows how they decided the research theme.
Table 3

The Process of Determining the Research Theme From the Math Group

Content

Goals of math Continue discussion on cooperative learning
department Implementing and support of CPM curriculum in Alg 2
Implementing T1-84 calculator skills in Alg 2

Teachers’ MT2: I still don’t do a very good job with the cooperative learning, always. Getting the Kids to
discussion buy into...the discovery part of it, and...and getting the roles set so that they re all active
participants.
MT1: I—I do do cooperative learning.

My—my biggest problem, I think right now, | think, with them is, like, |

feel like a lot of kids are lacking some fundamental skills that they need.

Like, they understand they knew material. Like, they under—they understand the concepts
that they re supposed to be learning, but they just don’t have the skills (MT1 and MT2,

Planning I1).
Students’ Not cooperative learning
situation Comfortable for T1-84 - trouble for window

Lacking fundamental skills

Research theme  For students to recognize and represent (algebraic models ) quadratic models

In the science group, | reminded the teachers of the importance of making connections
between the science department goals and the theme of the lesson study. ST2 presented the
science department goals and led thinking a discussion of the gap between those goals and the
students’ current performance. ST1 brought up one issue related to their department goals:

reading.

86



I think being able to read and then apply what you’ve read, um, and...I know our students

struggle, like on the ACT and stuff like that, um, but I know my own son just took the

ACT, and he didn’t do very well on it, and I know it’s because he can’t take the

information that he read and apply it to the questions very well. He’s not as good as his

older brother was at that. So he—I need to help him, too. But our students have the same

problem (ST1, Planning I).

Consequently, the science teachers needed more time to determine the topic of the research
lesson with regard to their teaching goals. They decided to postpone the lesson study
implementation until they had a clear idea of which topic would cross over into their different
classes.

The literacy coach (L1) was invited to the third planning meeting via email, and ST2
brought passages she had found related to the topic of “gas law.” As planned, she brought the
standards of reading to review the relationship between the research theme and teaching goals.
She specifically looked into the goals of the PSAE reading. Based on her findings, the team
members discussed what kinds of reading skills were needed, and formed their goals: the
improvement of inference, cause and effect, drawing conclusions, and identifying authors’
purpose or interpretation. To teach these skills, L1 suggested starting with an easier text. She
guided the other teachers in logically selecting passages for the topic and preparing questions for
students.

In summary, as the teachers had had previous experience with lesson study, they showed
a deeper understanding of what lesson study was. This fact allowed them to implement a lesson
study that was more appropriate for their students’ needs and their teaching goals. Under the

pressure of tests and a new curriculum, teachers attempted to develop a research lesson to reduce

those pressures and find the best way to teach in order to engage students in learning

87



Table 4

The Connection Between the Teaching Goals and the Focus of Research Lessons

Group  Teachers’ teaching goals Department goals Research focus
Math MT1: Make her students Continue discussion on For students to recognize and
group understand what they are cooperative learning represent quadratic models
doing Continue communication Could they write the equations?
MT2: Impact on students for between teachers of like Do they know about the names of
having pride, being hard courses shapes?
workers, and being persistent ~ Implementing and support of
MT3: Get the points acrossto  CPM curriculum in Algebra 2
students in order to make Implementing TI-84 calculator
sense to them skills in Algebra 2
Science  ST1: Students have an Improve methods of using In order to improve students’ ability
group appreciation for science formative and summative on the reading science passage for

ST2: Enhance students to
understand a molecule
through visualization
simulations and the activity
ST3: Assist students be
prepared for the real world,
and to provide them with
strategies in order to know
how to learn.

Become familiar to new
textbooks and knowledgeable
about resources including
technology for 2008.

assessment in science classes.
Work on purchasing i-clickers
for department use, presenting
to academic foundation on
9/23 and requesting them to
purchase for science.

Improve student science
reading abilities. - Utilize the
reading coordinator

standardized tests, how are teachers
able to encourage students to get
involved in reading science topics
with the various skills needed to do
well on the standardized tests?

Dynamic interaction with students. In the math group, MT1 delivered the research
lesson first. MT1 interacted with students when they worked as small groups. She walked around
and helped solve difficult problems. The following conversation is an example of how she
interacted with them.

S1: Ms. MT1?

MT1: Yes.

S1: Okay. I got zero equals a, sixteen minus three, and then | subtracted three—

MT1: Okay. Which means it should be a minus three.

S1: Okay.
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MT1: And three divided by six—negative three divided by sixteen is negative three over
sixteen. It’s—right, but you need that to be a fraction. So it’s negative three over sixteen.

S1: So a equals negative three over sixteen?
T: Mm-hm. So now, can you write the equation of your...

S1: Okay, yeah. But, like, see, this is right, but I don’t even understand how he got that.
Because—

T: How he got what?

S1: The little point thing.

T: Did you ask him?

S1: No.

T: Okay, ask him.

S1: How—we’ll be here all day asking questions, though.

T: He’s smart. He can tell you (S1 & MT1, Delivering | of the math group).

The next day, MT2 delivered the revised research lesson. She seemed to care about the
scripts of the lesson plan more carefully than MT1. She communicated with students
dynamically. The following conversation is an example of her interaction with students.

S2: What exactly are we doing? | have no clue.

MT2: Okay. What’s—what’s Part A say?

S2: Part A says to sketch the jackrabbit.

MT2: Yeah. Can you draw a sketch of this?

S2: Oh, I just draw it?

S3: On the graph paper?

MT2: Yeah. Well, your—your distances in the book should match the grid. So, like—

S2: Oh, like, like—
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MT2: If this is three—

S2: --should be zero, zero right here?

MT2: You can put zero, zero there.

S2: Oh, okay, I get it (S2 & MT2, Delivering Il of the math group).

In the science group, ST1 delivered the research lesson first. He modified the research
lesson plan to fit into his Basic Chemistry class. He encouraged students to discuss as a small
group to improve their inference skills. For instance, he introduced the topic of science reading
to students and set up pairs for discussion. While the pair discussion was going on, he walked
around and checked how students were doing. The following conversation is an example of how
he interacted with one student (S3).

S3: I need your assistance.

ST1: Yes.

S3: For number four.

ST1: Okay. I think Casey’s on the right track. I hear them say something.

S3: Yeah—I know what | want to say—

ST1: So what did you say?

S3: Like, they just did it. Without knowing what was going to happen. Like, they just
heated it, hoping something would happen.

ST1: Well, it was kind of an accident, the way it was—it reads in there, it was kind of an
accident, that it—the rocks that were around the fire got hot, right? And then, as they got
hot, it mixed with the carbon in the fire, because the, like, wood burns, in terms of the
carbon, and then the metal started coming out or the rock. So they found out how to get
metal out of rock, but they didn’t really know why the metal came out. Did they? They
just knew that worked. But they didn’t know the chemistry or anything. So that’s kind of
what...you can do something without really knowing. I mean...we all drive cars without
knowing how the car works, necessarily. You know? But we’re able to do it. So did you
find that part? (S3 & ST1, Delivering | of the science group).
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Since ST2 taught chemistry, she made several adjustments to the research lesson plan.
She taped seven big pieces of paper to the walls and doors of her classroom for students to do
group activities easily and to present the reasons for their answers. While students were in their
reading pairs, she asked them what inference meant to them in order to introduce the idea.
ST2: Can anybody in here tell me what we mean by inference?

S4: Um, inference—{[laughter] when you infer something, it means making an educated
guess.

ST2: Making an educated guess about something. So, um, that is part of the definition.
S5: Making connections.

ST2: Making connections. Very good.

S6: Using your knowledge of other things to understand what the writer means.

ST2: Okay, very good. So it’s making an educated guess based on connections between
different parts of a passage you might be reading, and bringing in outside experience.
Okay, so we’re going to continue that lesson today. This will be the last day that we do
the lesson, uh, on inference. And I hope that, maybe over Spring Break, as you’re—as
you’re reading whatever it is that you’re reading...newspaper, newspaper, on the internet,
maybe? Reading is a good thing to do. It’s a good pastime. That you’ll actually think

about what you’re reading, and you’ll think about your process—Yyour thought processes
as you’re processing what you’re reading (S4, S5, S6 & ST2, Delivering Il of the science

group).

Overall, teachers interacted with students while they delivered the research lesson since
lesson study focuses on student performance and teachers’ anticipation of their performance.
Also, lesson study encouraged teachers to have a researcher’s mind toward their teaching as they

planned the research lesson.

Teachers’ Collaboration
While teachers planned and debriefed the research lesson, they discussed the topic they

would use for lesson study and what should be taught in order to make the research lesson
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effective based on their teaching experience. They also developed instructional strategies in
order for students to understand the math or science concepts. As a result, teachers were able to
share ideas about issues surrounding teaching and learning, and improving instruction.

Continuous discussion. The teachers engaged in a long discussion, not about the
process of lesson study, but about implementing lesson study based on their positive experiences
with it and making it work for their students. This discussion led them to share their points of
view on student performance, the requirements of the math and science departments, student
needs, and issues of teaching and learning. The teachers collaborated enthusiastically, producing
much discussion in order to implement lesson study successfully.

Math group. MT1 participated in the planning meetings actively, but not effectively. She
voiced her opinion on the lesson study topic and schedule based on her teaching schedule; she
was not flexible. She was overwhelmed by the detailed steps of planning the research lesson at
the first meeting. However, she engaged in developing the research lesson plan when I initiated it.

MT2, on the other hand, was willing to follow the research lesson planning protocol and
schedule time for conducting the lesson study. She chose the topic considering student-centered
activities and lesson study schedule. Significantly, MT3 guided their understanding of the
purpose of lesson study, to set a research focus connected to their teaching goals, and to finalize
the research lesson plans. Also, she assisted in making the observation questions.

The following table shows what the math teachers discussed during the two planning

sessions.
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Table 5

Overview of the Math Group Planning Sessions

Session Purposes Contents
Planning | Scheduling for lesson Discussing a topic which they would use for lesson study
study Discussing about what should be taught in order to make that lesson
Choosing a topic for a effective
research lesson Choosing a template for the research lesson

Setting the schedule for implementing lesson study
Thinking about teaching goals and objectives of the lesson

Planning Il Confirming the research  Finding the research theme related to department goals
theme / observation Thinking about observation questions and assigning who would take
focuses which question for observation
Completing to plan the Sharing issues of teaching current classes and strategies to solve those
research lesson issues
Discussing preparation ~ Writing a research lesson plan
of materials for Determining a template for observation and guiding the observation
delivering protocols of lesson study

The math teachers discussed which chapter they would use for lesson study for. They
started from which chapter they were looking for: either Chapter 3 or Chapter 4. They were
teaching Chapter 3 at the time, so MT1 suggested it as the topic for the lesson study. However,
MT?2 hesitated, because she had only one lesson left from Chapter 3.

MT1 counted the teaching days in November, then asked MT2 about how far away they
were, because of she was thinking about delivering the research lesson in different classrooms
(MT1 was a bit ahead of MT2). MT1 was still looking for a lesson from Chapter 3 regardless of
a connection with goals or the gap in student understanding. As a result, | emphasized that lesson
study needed to be beneficial for students as well as themselves in order for them to choose a
lesson based on those concerns. MT3 also added her opinion based on her previous experience
with lesson study:

Like, when we did ours, we did ours with the motion sensor, and our goal was to help

students have a better grasp of rate of change. You know, they didn’t seem to really

understand rate of change. So we thought with the motion sensors we could help them
(MT3, Planning I).
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Then MT1 was frustrated about rethinking her teaching schedule.

Help—mm. | don’t know, I think I’m just a little frustrated, because I haven’t—now that

we’ve rearranged everything, I haven’t...planned it all the way out to know...where I'm

going to be...and how much I’m going to spread it out. Because I’'m going to have to

spread things out a little bit (MT1, Planning 1).

MT2 picked a topic from Chapter 4 instead of Chapter 3 in order to have more time to
plan the research lesson. MT1 agreed and considered the topics in Chapter 4. She was concerned
about having a student-centered activity instead of a teacher-oriented lecture, and about using
technology, which in this case would be the graphing calculator. MT3 asked, “And do they know
how to do that before that? How to find maximum, minimum points on their calculator?” (MT3,
Planning I) Finally, they chose the lesson for the research lesson.

Last, teachers chose from two templates for the research lesson plan: one created during
the previous university partnership, and one developed by me. The former included a time line
only, while the latter included more information: the name of the unit, date and time for
delivering the lesson, participants, objectives of the lesson, research focus, observation focus,
steps of the lesson, time for the lesson, teacher’s activities, students’ activities, and a space for
writing observation notes. They chose the latter one developed by me.

The second planning meeting was for confirming the research theme and observation
focus, completing the research lesson plan, and discussing the preparation of materials for
delivering it. They discussed the observation focus in terms of Lewis’ (2002) “examples of focal
questions” (p. 35). The teachers mentioned an observation question:

I did notice, by the way, now that I’ve been doing more problems in Chapter 3, that

there’s been quite a few homework questions where it says, “Graph y = X7, graphy = X% +

1,” you know, and they’re supposed to sketch a—and—and then there’s one that I just

went over today, to go over it, but it was on there. x* + 3, and then parentheses x + 3

squared. And I told them, I said, “’You guys need to make sure you’re, you know, you’re

graphing these on your calculators, you’re sketching them. Because this will be the focus
of the next chapter. So they are having a little bit of...lead into it. Um, before we get to
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the chapter. As far as shifting, and—That would be—Because that’s what the—that
would be the academic learning (MT2, Planning II).

Discussion continued, and they finalized the observation question topics: academic
learning (Could they write the equations? Did they know about the names of shapes?);
motivation and engagement (How much time did students spend on the actual lesson?); and
instructional features and information requested by instructor (What kinds of questions did
students ask?). Finally, they assigned the observation questions to individual observers.

Science group. There were four planning meetings for the science group, due to the
unexpected change of research topic. ST1 and ST2 participated in all planning meetings and
shared their experiences, ideas, issues and concerns actively. Therefore, they delivered the
research lessons. They were enthusiastic about developing the research lesson plan after they
changed the research topic. Also, they invited L1 to help them improve the lesson plan with
respect to current issues of the test and their teaching goals.

ST3 provided a different perspective on teaching because she came from special
education. She tried to adapt the research lesson plan with her students after implementing the
lesson study. L1 supported the other teachers beginning with the third planning meeting, when
she was invited to join. She provided numerous resources and spent extra time meeting with the
teachers to choose the research topic and materials (e.g. passages, questions, handouts). Thanks
to the efforts of all the members, the science group finalized their research lesson plan with my
help, as the math group had. However, they went through the planning protocol more
independently than math group had. In addition, they developed observation questions
individually, according to their diverse interests. The following table shows what the science

teachers discussed during their four planning sessions.
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Table 6

Overview of the Science Group Planning Sessions

Session Purposes Contents

Planning | Presenting the initial Explaining a topic chosen previously by ST2
plan to team members Discussing the connection between the science department goals and
lesson study the research theme of lesson study
Confirming a topic fora  Deciding to spend more time to think about the connection for
research lesson implementing lesson study

Planning Il Deciding a tentative Discussing about the reading topic
schedule for lesson Referring a reading specialist
study Setting the tentative schedule for the next meeting
Checking a possible
topic for lesson study

Planning 111 Scheduling for lesson Reviewing the standards and goals
study Confirming the connection of the research theme to the teaching goals
Choosing the topic for Discussing a mini unit for lesson study
the research lesson Setting the schedule for implementing lesson study

Planning IV Confirming the research  Writing a research lesson plan

theme

Completing to plan the
research lesson
Making observation
questions

Sharing issues of teaching current classes and strategies to solve those
issues
Discussing about observation questions

At an unofficial meeting with the science teachers in Fall 2008, ST2 suggested using her

lesson plan as the research lesson plan, since she had developed it through the university

WebMO workshop, and it allowed students to draw chemical bonds, to visualize the molecular

level. ST1 and ST3 agreed to this, so they determined that their research topic would be

“Discovering Molecular Geometry.”

At the first official science group planning meeting, ST2 explained how to use WebMo

using the projector. During her explanation, she tried to adapt her lesson to ST1’s class, because

he taught Basic Chemistry, while ST2 taught Chemistry. ST1 had no experience with WebMO,

and he did not seem to be able to find a good unit in which to implement the lesson.

Consequently, the science teachers decided that they needed more time to choose a new topic.
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They decided to postpone implementing the lesson study until they had a clear idea of which
topic would better fit all of their classes.

During the third planning meeting, the science teachers discussed the outline of a whole
group reading activity that was four days long. Considering a unit instead of just one lesson
seemed to be helpful, and eventually they developed a science reading unit. They had not
decided when to deliver and debrief the research lesson yet, but they agreed that they would meet
one more time to clarify all the details for the lesson study planning. ST2 sent an email about the
content of the mini-unit before the final planning meeting based on the discussion at the previous
meeting.

At the final planning meeting, the teachers determined the actual schedule for the lesson
study. ST2 preferred that ST1 deliver the research lesson first, so he did. | pointed out that they
needed to come up with some observation questions and presented some examples created by the
math lesson study group. This helped the science teachers discuss the observation questions:

ST1: I—I don’t know that we’re necessarily focused on academic learning at this point. I

think we’re more looking for a...a skill—skill of being able to take the information and

apply it. Without pulling it right off the page. And then I think motivation is—is probably
social behavior, that’s definitely going to be something—

L1: Right. I think that’s something that you could—

ST2: So, and there’s lots of things that, if you haven’t had them do it, like, you know,

how long’s it going to take them to get through that group? Those are all kinds of things

that they don’t —they don’t necessarily automatically know how to do that (L1, ST1 &

ST2, Planning V).

To make clear their ideas, | let them write observation questions according to the

categories: group dynamics, effectiveness of lesson design, and utilize inference skills by each

teacher. The following table shows them.
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Table 7

Observation Questions for the Research Lesson of Science Group

Participants Observation questions

ST1 & ST2 What are the group dynamics?

1. Do the students show evidence of good communication skills?
- Do students make eye contact when speaking and listening?
- Do students acknowledge each other to speak?
- Is there evidence of active listening such as head nodding and verbal cues?
- Do the students verify understanding by paraphrasing?

2. Are all students participating?
- Do the students encourage participation of all members?
- Are there students who appear to do little or nothing?
- Do the students take turns?
- Does one person in the group take over?

3. Could the students arrive at a consensus?
- Was there evidence of compromise?
- Do the students complement each other for good ideas?

ST3 Effectiveness of lesson design

How much time did the introduction and instruction take?

How long did it take for the students to get into their first groups?
How long did it take for the students to get into their second groups?
Was the method used to break the students into groups efficient?
Were the sizes of the groups effective?

Were the instructions from the teacher clear?

Did students ask many questions after instructions were given?

Did students ask many questions of the instructor during their group work?
. Did students appear comfortable in their groups?

10. Did all students participate in the larger groups?

11. Which students appeared to be leaders?

12. Were all students engaged in the lesson?

13. What were student comments at the end of the lesson?

14. Did the students appear to enjoy this type of lesson?

15. How effective did the teacher think the lesson was?

COoNoO~WNE

L1 Utilize inference skills
1. Students to answer the inferential question asked and also being able to explain what
evidence they used in the text to create their answer.
2. Students should be able to refer to a piece of information in the passage to create their
inference.

Developing instruction. The teachers discussed how they would develop or improve
their instructional strategies based on anticipation and observation of student performance during
the planning and debriefing sessions. They attempted to formulate an effective lesson plan and
expanded their points of view on student understanding based on their observations of the

research lesson delivery in order to revise the original research lesson plan. This process enabled
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the teachers to think about the students’ understanding of math or science concepts related to
improving their instruction.

Math group. The math teachers discussed instructional strategies when they decided on
the research lesson. | emphasized that instruction would stem from their current teaching
practices, rather than creating a new strategy to make students understand better. Teachers tried
to share their strategies, concerns, issues, and challenges surround the development of a research
lesson plan. The following example shows MT1’s contribution.

I mean, it’s always, they work, you talk, they work, and...like, yesterday, what you saw,
was totally teacher-directed. You know, they were discovering. But | would prefer—I
prefer it when they’re in their groups and I just, kind of, summarize, or have them
summarize. ... And then the last two are just them practicing it. [pause] So I—I
wouldn’t—I mean, it’s not a lot of questions. I don’t think it would be...because four-
forty-six and four-forty-seven are really the same question. That’s really the focus—I
mean, that could take up over half the period. Because forty-eight and forty-nine are just,
um...you could let them work for twenty minutes or something, in groups, on this, and
then...you know, go over it on the board, what everybody’s been coming up with. And
hopefully get all three of these, um, grids, and show it all three ways. Like, that’s
probably what | would try to get the kids to do. Is work on it, and then draw—draw it on
the board and say, “Where could you have put your axes?”” And put all three, and then,

“If you put your axes here, how did you do it? If you put your axes here, how’d you do it?
If you put your axes here, how’d you do it?” And get the three different equations. And
then...and then hopefully there would be ten minutes or so left for them to do the last two.
And then—that doesn’t, you know, work out that way...that’s something we could
discover when we do it (MT1, Planning I).

Moreover, teachers shared current teaching issues and strategies to resolve them. MT2
mentioned the issue of motivation, and MT1 agreed. They tried to find a connection between the
issues that they had discussed and their observation focuses. As a result, they discussed more
behavioral issues in order to consider how they could address those issues through the research
lesson.

During the debriefing session, members suggested some ways to modify the lesson for

better delivery during the second attempt. First, MT2 suggested including more algebraic skills.
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As a result, the discussion of 4-47 needed to be expanded from a to e instead of from a to c. The
emphasis on activity e would lead students to think of different equations. In addition, MT1
thought about her next lesson based on her experience of delivering the research lesson.

MT1 also pointed out an interesting issue based on her observation of MT2’s delivery of
the research lesson. Students needed algebraic skills which they were supposed to have learned
in Algebra I:

Well, it’s the idea of doing the opposite, which is ironic, because in the Algebra | book,

um, if you remember—I don’t know, they were talking about it, and I can picture the

problems—they get these bizarre-looking equations that they’re supposed to undo. So
supposedly, they’re supposed to have that concept. Of undoing. And doing the opposite,
no matter what the equation looks like. So theoretically, these kids should be better at that
than our former kids. And—and | think we just may be in that initial slump, and | think

we may see it go back up next year (MT1, Debriefing II).

As the modification of the research lesson plan, MT2 guided students to think various
ways of obtaining equations for 4-47. Also, she pointed out how to use the graphing calculator
properly. She asked several questions to lead students’ thinking (e.g. where is your vertex on the
graph? which point do you want to plug in? which one am | putting in for y? How are we used to
seeing this written? if that was the case, okay, how far did he jump? Does my a change? Did it
get any wider? Did it get any more narrow?) As a result, the teachers accepted that they needed
to change their teaching for the next semester. Their active discussion changed their points of
view on students’ needs.

Science group. Day 3 of ST2’s mini-unit idea served as the research lesson plan. To
develop it in detail, the teachers started from how to pair students up. The teachers shared
different ways of accomplishing this:

And it doesn’t matter, you just have two sets of ways to pair. You can do—you can hand

out...you can go by color and numbers. Or, like, what you can do is have on one sheet,

you can have a sticker, because they’re going to need two sheets. They’re going to need
the reading sheet, and they’re going to need the writing sheet, right? So on one—on one
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sheet, you have a, like a pink sticker with a number one in the middle. On the other sheet

that partners up initially with that will be a pink sticker that might have a six in the

middle. And then—then you—you tell them, “Okay, find your pink partner,” and then
when they get through all of it, you say, “Okay, find your—your group that has—that are
all sixes. Or your number group.” You can do it like that. And you just—all you did was

have them pick up a piece of paper, and it’s all set (ST2, Planning IV).

They moved on to making the questions follow the format of the actual test they were
simulating (e.g. 750 words and 10 questions). ST1 suggested that they use open- ended questions
instead of multiple choice questions, and the other teachers agreed. Then, they set up the
scenarios of the research lesson plan: 5 minutes for pairing up, 8 minutes for reading passages,
10 minutes for discussion, 10 to 15 minutes for the carousel, and 10 minutes for discussion and
comparison as a large group. While outlining the research lesson plan, the teachers shared their
instructional knowledge of two different subjects: Basic Chemistry and Chemistry. ST2
mentioned an issue of having a large group activity, and they discussed it:

ST2: The one problem that I’'m thinking about is that they don’t all have their own sheet.

ST1: But they should have been involved in the—

L1: To record their responses?

ST1: But they should have been involved in the discussion, right?

ST2: So maybe they take their own notes—and then you have one sheet for the group of
four.

ST3: So the written material’s on one sh—only one person has that?
ST2: Well, for the reading, for sure, only one has it.
L1: Right.

ST3: I think that’s difficult. For a lot of people, if you need to see it visually, and some
people—when you’re taking the test, it’s in front of you, rather than auditory, right?

ST2: Well, we could do both. That’s all right. But I’m just saying, [—and, you know,

sometimes, having a, you know, making them cooperate that way is not—it conflicts with
the goal of the lesson. So you have to use your best judgment.
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L1: I mean, one thing is, you can do is have the extra copies for when they carousel,
sitting there, and “If you don’t have the passage, here’s the passage.” So before they
carousel, you know, you can give them all their own passage to go on to the carousel with.
So when they’re reading it, they only have one in their group, but now that we’re done
with our group work, and the questions—

ST1: Well, when they’re reading, there’s only going to be two of them. So then when
they go to their next larger group—

L1: Then you can get the other—
ST1: That’s not a bad idea.

L1: You can get the other person their passage to take with them. So everybody has a
passage.

ST1: To refer back to if they want to (ST1, ST2, ST3, & L1, Planning IV).

During this discussion, L1 provided professional knowledge related to reading For
example, she explained the instructional skills for inference. Even after profound discussion
among the teachers and explanation by L1, they were not able to set the inference questions
related to the reading passages for the research lesson. Therefore, ST2 set one more meeting with
L1 to accomplish this, after which she would share the questions they created.

During the debriefing sessions, ST3 brought up the students’ lack of algebraic skills,
based on her observations. ST1 agreed that his students had weak algebra skills and explained
that he had already talked about this issue with the superintendent. He mentioned that the math
and science departments needed to meet to discuss it sooner, but he did not seem to be optimistic
about that actually happening. Based on the discussion, the research lesson plan was revised.
Since ST2 taught a different class, she made some changes for her class, such as not providing
the questions right away, as ST1 had. For example, She posted seven big piece of paper to the
walls and doors of her classroom for students to do group activity easily and to present their

reasoning of answering questions. She also put all materials (e.g. handout of passages,
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worksheets, color stickers, index cards, markers etc) on her table for them to grab according to
her guides. She presented her lecture through the power point file using a projector in order to
inform clear instruction for students.

After the second delivery, ST2 reflected that ST1’s class was better to look through all
content of the research lesson plan due to the lack of time. I asked her how she could avoid going
over the time limit, and she thought that extending the lesson over two days would be better:

Well, as | was watching them, | was kind of trying to adjust. Like, | handed out their B

sheets instead of having them come up and get them—And I, um, didn’t even hand out

the notecards. I’m not sure—because | was trying to keep it moving along. We were

under three minutes on the carousel part. I just waited until everybody got done. I—I’m

almost thinking it would be better to extend it into a two-day lesson, maybe (ST2,

Debriefing II).

Overall, the science group was able to share vivid observations. The teachers focused and
listed to each other. These attitudes resulted in improvement of the research lesson plan. Since

they had diverse observation questions, it was very interesting to listen to their various

perspectives on students’ performances during the debriefing.

Teachers’ Interaction With me as a Facilitator

During this lesson study, the interaction between the teachers and me as the facilitator
was a focus because it was a key element in implementing lesson study without funding.
Support from the school was also very important.

Support from the school. To implement lesson study in this high school without funding,
the school provided support in the form of two people: a curriculum coordinator and a literacy
coach. These participants played an important role in the lesson study process.

The curriculum coordinator. The curriculum coordinator had previously participated in

the funded university partnership and had provided tremendous support for the facilitators and
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teachers of that partnership. She had organized schedules for summer workshops, follow-up
workshops, meetings between facilitators and teachers, and substitute teachers as needed. She
had also observed how lesson study was implemented during the university partnership. She had
come away from this experience with a positive opinion of lesson study’s focus on student-
centered learning. However, she pointed out some challenges she had discovered during her
observation of lesson study:

Um, I think the challenges for the most part have been time. Um, ability to find time to

work together. Ability to work through those lessons and drill down to very specific skills

that you want to look at. And—and teachers feeling that they have to cover curriculum,
rather than working on concepts, um...to the point where they can really figure out what
they need to do for students. And then, applying that—what they’ve learned from that—
further out. I think there’s a disjoint, um, that’s disjointed right now (C1, Interview).

The curriculum coordinator encouraged teachers to participate in this study to fulfill the
school’s Track 2 evaluation requirement. She arranged substitute teachers for the teachers who
participated in the lesson study so they did not have to worry about missing their own classes
when they observed the other teachers. She also helped me send informed consent letters to the
parents of students who participated in this study indirectly.

The literacy coach. Since the science group chose a topic related to testing and reading
comprehension, the literacy coach was asked to join their lesson study group. She collaborated
with other teachers when they needed her help developing test questions, analyzing national test
questionnaires, and helping students understand the test. She had previously taught English to
grades nine through twelve for five years at a different high school, after which she had gone
back to school to become a reading specialist. After receiving her reading certificate, she had

taught English part time, as well as being the literacy coach at the high school in this study. At

the time of this study, she was working full time as the literacy coach.
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Support from the facilitator. Based on their previous experience with lesson study, the
participants requested several things from me as the facilitator. Since the former facilitators had
written the lesson plans for the teachers, MT2 stated that she needed things like templates for
research lesson plans and observation, ideas for how to word their notes, and clear guidance
during the process of the lesson study. MT3 indicated that she needed a sufficient explanation of
the process of lesson study and some suggestions for what to do next. ST1 also wanted a well-
structured guide of all the steps of lesson study and confirmation whether the teachers were on
the right track. ST2 needed specific directions for lesson study, and ST3 needed more details
about what she was supposed to do and help planning the research lesson plan.

Accordingly, | attempted to provide practical and efficient assistance, such as preparing
research lesson templates and observation templates, providing specific information about what
lesson study is and what its procedures are, distributing informed consent letters for students and
parents, coordinating schedules, cooperating with the coordinator to remove any obstacles to the
lesson study process, and communicating with the individual participants about how they were
following the procedures of the lesson study.

Preparing lesson study materials. The math teachers expected a lot of assistance from
me, because only one of them had had experience with lesson study, and they were using the
lesson study as their evaluation project. They needed help planning and writing the lesson plan
and the observation template.

Um, the last time we did lesson study, we— Facilitator helped us plan and kind of get the

writing - And after then, he didn’t do much. So I’'m not sure...I think a little more help

with the revision along the way—may be nice. And just some of the forms and the filling

out, and the wording, and some of that (MT2, Interview I).

As a result, | prepared the initial lesson plan based on their first planning meeting and

revised it with them at the second planning meeting. | also prepared the observation template.
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The research lesson plan was revised during the first debriefing meeting based on their
observation of the first lesson delivery. | modified it, including all changes that they wanted. In
addition, | revised the second observation template to accommodate the changes to the research
lesson plan.

Importantly, I initialized the evaluation project summary for them following the format of
the lesson study report referred to by Lewis (2002) and Wiburg and Brown (2006). The
summary included the overview of the College Preparatory Mathematics (CPM) curriculum,
learning standards, the overview of Algebra Il Connection, the goals of Algebra Il Connection,
the outline of the textbook, a summary of the research lesson (unit, unit objectives, overarching
goals of teaching, actual situations of students, learning objectives of each lesson in the unit,
focus of research lesson, observation questions, research lesson plan), and teachers’ reflections.

Since the science group had had more experience with lesson study than the math group,
| researched what they expected of me. Did they want me to observe or facilitate? They asked
me to be a facilitator, because they needed to me to keep them on track while they were
implementing the lesson study.

I think...I think we can always use the input—of a facilitator. Um...we’ve all been

through it, right—the other—ST2 and—1 know she has. So, I mean, we’ve done it, so, I

mean, maybe we could kind of work through it, but | would be fine with you facilitating.

Just to make sure that we hit—all the areas that we need to hit. Because we—we get

sidetracked sometimes (ST1, Interview ).

| would say a facilitator. Simply because I don’t think any of us have had that much

practice at lesson study that we don’t need facilitating. That, you know, because I'm

assuming an observer wouldn’t jump in and say, “Well, you know, it’s better to do it this

way.” I think we need a facilitator (ST2, Interview II).

As with the math group, | helped the science group develop the research lesson plan. 1

created the initial lesson plan based on the discussion in the planning meetings, and revised it

with the teachers who would deliver it. Also, | prepared six different observation templates,
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because each teacher had different observation questions according to their interests, instead of
having the same questions with different foci, as the math group had.

Guiding the lesson study protocol. The participants requested a sufficient explanation of
the lesson study process, specific directions for the steps of lesson study, details of their roles,
help planning the research lesson plan, and help staying on track

Well, they’re going to need...they’re going to probably need you to explain the process o

them. Because MT2 went through it only one time—and MT1 never done it. Um, so

they’re going to need you to probably explain the process. They’ll probably rely on your
leadership as far as setting the dates and knowing what to do next. Especially with the
planning part of it. So they’re going to probably need some leadership. Knowing what to

do (MT3, Interview I).

Accordingly, | provided practical resources about the lesson study process for the
planning meetings (e.g. guidance for connecting the research focus to the teaching goals,
examples of observation questions, steps of debriefing and reflection). Participants also needed
detailed guidance about the lesson study process and clear directions (e.g. observation focus,
lesson study templates) from me as the facilitator. Following their needs, | provided helpful
resources for them to understand the process of lesson study clearly. | prepared materials based
on Lewis’s (2002) detailed lesson study steps. Since the math group had implemented their
lesson study before the science group, | referred to the products of math group, such as their
research focus, observation questions, and research lesson plans. These actual examples enabled
science group to follow the steps of lesson study.

The bridge role. The participants asked me to set the schedule for the lesson study,
communicate with the coordinator in order to obtain school support, and correspond with the

individual participants about how they were doing. In fulfilling their requests, | served as a

bridge between the participants and the implementation of the lesson study.
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Coordinating schedules. When the math teachers set up their times and dates for
implementing their lesson study, | prepared a tentative timeline for them. Upon viewing the
tentative schedule, MT1 was reluctant to use her lunch hour, which was from 12:00 — 1:00 p.m.,
for the lesson study: “I don’t think we necessarily have to work it around our lunch,” and “I
honestly don’t want to be doing all my planning on my lunch” (MTL1. Planning I). She
emphasized that they could get substitute teachers if they needed them for the lesson study.
However, MT3 explained a problem with getting substitute teachers:

The subs do complicate matters, because then we have to look at the staff development

and the board room calendars, and make sure there’s not a lot of subs the day that you

need them (MT3, Planning I).

For the science group, three members of the team (ST1, ST2, and me) met to set a
tentative schedule during the regular science department meeting. Hence, the planning meeting
was very brief. | prepared the tentative schedule for the science teachers, and they discussed it,
deciding to choose the topic and an article, and develop an initial lesson plan by March 25th. In
addition, they planned to finalize the lesson with all members, including the reading expert, and
to set up the dates for the first and the second lesson delivery on the same day. | needed to help
them develop observation sheets and examine the informed consent letter for the students and
parents. They tentatively scheduled the research lesson delivery for April, before Spring Break.
Furthermore, ST2 mentioned the need for the reading specialist to choose the reading topic,
based on their goal of integrating reading into science. She would contact the specialist and ask

her whether she would be able to participate in the lesson study.

ST2: So we have them read a passage...and answer questions? And incorporate
questions that are—that have some of the words in them that they need to understand,
like infer? That kind of thing?
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ST1: Yeah. And maybe have some, um, higher level thinking questions. You know, not
just finding facts in the passage. Right. Unless you wanted to just do—do an actual
passage from a sample test or something like that. I don’t know if...

ST2: I think that’s kind of...the reading coordinator’s area. A lot of times, those are just
kind of disjointed to me (ST1 & ST2, Planning 11).

The teachers determined the actual schedule of lesson study at the final planning meeting.

Cooperating with the coordinator. When the problem with using substitute teachers
emerged during the math group discussion, | requested a meeting with the coordinator to resolve
this matter. We discussed how to help the teachers without creating problems for either the
participants or the school. Fortunately, she was able to find funding to obtain substitute teachers
for the participants when they needed to observe the other teachers and debrief. As a result, all of
the participants were able to conduct their lesson studies without worrying about leaving their
classrooms.

The coordinator also helped me send the informed consent letters to the parents of
students who were involved in this study indirectly. First, I confirmed the content of the letter
regarding the context of the school with her. She provided a rich description of the school
context, based on which I revised the letter. Later, she provided mailing addresses. Thanks to her
help, 1 was able to help the participants implement lesson study without any legal conflicts.

Checking individual participants. The participants had asked me to keep track of their
progress on the lesson study project when | had interviewed with them previously. Therefore, |
asked them about their concerns whenever | met with them and attempted to resolve any issues.
For instance, ST2 and | met to go over the activities that they planned to do before the third
planning meeting on March 18™. ST2 had chosen “gas law” as the topic, and she had passages
for it but was unsure about the ACT format, which she wanted to simulate. She mentioned that

she needed help from L1. She also said that she was not sure about the goals of this lesson study.
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She pointed out that all of the team members needed to discuss it as a whole group. Even though
they had discussed the goal of lesson study in previous meetings, it still seemed unclear to them.
Therefore, | suggested that she read the ACT test booklet for examples of questions.

The meetings with the individual teachers facilitated the implementation of the lesson
study by enabling the teachers to feel confident in their understanding of the process of lesson

study, and to communicate with other team members to share ideas and experiences.

Benefits and Challenges of Implementing Lesson Study

Having had previous experience with lesson study, the teachers had an idea of the
benefits and challenges of implementing a lesson study. Therefore, they were able to implement
a lesson study that was appropriate for their students’ needs. The teachers attempted to develop a
research lesson to reduce the pressure of tests and the new curriculum in order to engage students
in learning.

Previous thoughts and expected benefits and challenges. As described earlier, MT1
had had no prior experience with lesson study, but MT2 and MT3 had both had some experience.
MT3, who had implemented two lesson studies previously, thought that lesson study helped
teachers examine their lessons carefully, prepare materials efficiently, and collaborate with other
teachers. She expected to obtain the same benefits she had before: to see what students were
actually saying during the research lesson based and to see whether they were making a
connection between discovering and understanding mathematic concepts. She mentioned that
planning would be a challenge for her group because it would be the first time for them to
implement lesson study together.

Um, I think the—the challenges, and the planning stages, um, trying to prepare the
lesson—the script, and all of that. I think that’s kind of cumbersome at first. Um, but, the
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experience itself, once you’re actually delivering the lesson, is, I thought, very beneficial
(MT3, Interview I).

MT2, who had implemented one lesson study previously, was confused about lesson
study, thinking that it was the process of developing a lesson plan:

Um...I’'m—sometimes get confused on the goal of it being for the lesson—or, like, a

global goal. Um, ar-ar—and, | guess, how to articulate how to take it from this one lesson

into something that we can use—Because isn’t that that goal, is to have kind of a

template that...we can...something that will work in more situations? Um, and I think it’s

good to observe each other, and to plan together (MT2, Interview I).

She listed what she saw as the benefits and challenges of lesson study. According to her, having
more ideas when planning the lesson plan was beneficial, and time limits and different
characteristics of team members were challenges.

Interestingly, MT1 had a general idea of lesson study even though she had no experience
with it, having heard about it during a project sponsored by the university partnership: “I know
the plan is to do a lesson, and then revise the lesson, and then do it again” (quoted from the
interview with her). She thought that the lesson study would be beneficial for improving their
lessons and having them flow naturally. She expected to observe other teacher’s classes, and she
anticipated time being a challenge.

The science group had three teachers who had had positive experiences with lesson study.
ST1 had experienced lesson study previous two years with the university partnership and thought
that lesson study had potential and was an ongoing process. He said that in order for the lesson
study to be effective, the teachers would need to understand its benefits and be committed to the
process. He listed benefits such as peers being able to see things that the teacher delivering the
lesson may have missed. Also, he pointed out that time would be a challenge, because teachers

do not like to miss their classes. Even with support from administrators, it would be difficult to

find time to work together during the school day, since teaching is teachers’ first priority. Also,
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he said that the science teachers tended to be skeptical about lesson study because its success had
only been proven in other countries. He wanted “to try to be objective in the process and try to
help enhance the results of the lesson and the delivery” (quoted from the interview with him). He
mentioned that the teachers’ different backgrounds and perspectives might be a challenge.

ST2 had observed research lesson delivery as a participant in lesson study. She thought
that this experience had not influenced her directly; however she regarded it as a very in-depth
effort to improve lessons. She saw the benefit of having different perspectives in order to
improve what went on. She also thought that to delivering the research lesson again after
debriefing was beneficial. Still, she thought that a lack of understanding of the level of detail for
the procedure of lesson study was a challenge.

ST3 observed had also observed research lesson delivery, and she emphasized lesson
plan development and instructional improvement. She had had experience with lesson study for
two years with the university partnership, having collaborated with science groups as a special
education teacher instead of as an active participant in the lesson studies. She had a positive
impression of lesson study:

Um, it’s interesting. And I think it’s, um, um...very...eye-opening, and it’s an awesome

experience. | think it takes a lot of time and, but you—it’s valuable, as far as focusing on

one lesson. Of course, when you’re focusing on one lesson, then you can apply a lot of
the strategies and techniques to other lessons as well. So it’s a very interesting concept |
think (ST3, Interview ).

She expected to learn from other teachers and to have time for collaboration. She thought
that knowing exact her role in the lesson study would be a challenge.

Benefits of implementing lesson study.

Both the math and the science group implemented lesson study successfully in terms of

effectiveness of the research lesson in order for students to understand the intended concepts
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through active participation in the lesson. To support this claim, teachers gave very positive

feedback on the benefits of implementing the lesson study.

Table 8

The Benefits of Implementing Lesson Study

Participant Benefits

MT1

MT2

ST1

ST2

ST3

L1

It is helpful to be able to break down the process for the lesson. It would be great to have
the time to do this for almost all lessons.
It was a great opportunity to observe someone else’s Algebra II class.

Lesson study is useful because it allows teachers to collaborate. Another major benefit of
lesson study is the collaboration that takes place after the lesson is presented to discuss issue
that happened that may not have been thought about in planning the lesson.

I learned new techniques for finding reading passage and writing sessions for students to
practice inference.

The extent of work involved in creating through lesson study. Suggestions and techniques
for improving lesson study.

The lesson study process can be a valuable tool for teachers in all areas of the curriculum.

Good reflective practices. A good framework for setting up observation forms.

The math teachers showed a deeper understanding of lesson study compared to their

previous experiences with lesson study with the university partnership.

Um, it—it was good. | think the best thing about it is just seeing other teachers teach.
Not necessarily the lesson study itself, but that’s part of it. And that’s probably the most
useful part, is going into someone else’s room and seeing the way of an observer instead
of being the instructor (MT1, Interview II).

I think 1t’s very helpful, just collaboration with other teachers. Ah, it seems like it’s hard
to find time to actually talk about lessons. Um, to get people’s different perspectives. Um,
it’s very helpful to kind of have time to reflect together (MT2, Interview I1).

MT3 stated what she had learned through implementing this lesson study:

I don’t know if it’s a learning point, but I’ve been struck by, um, how much more
challenging we’ve made the curriculum for our lower level students. Um, you know,
watching the different lessons in action, um, I’'m impressed at how deep we’re making
them think about mathematics. And the level of mathematics we’re pushing these kids
into now. I think we’ve made a jump. A good jump (MT3, Interview II).
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Importantly, they talked about the possibility of continuing lesson study. MT1 stated that
she would do lesson study if she had time:

Not if we don’t have the time. It would have to be time during the school day, because I
don’t have time outside of my workday to do it. Then we would do it. Yeah (MT1,
Interview I1).

MT2 mentioned that well written materials were important for continuing lesson study:

Yes. | think we can—Um..1 would say we still need the forms and things, that—to fill out.
Um, but we could definitely do, like, more an informal...type thing, where it’s more for
us, where we understand everything we write, and we don’t have to have it quite as nicely
written out. If that makes sense (MT2, Interview I1).

However, MT3 was more dubious about continuing lesson study:

Might be a little—some people would do it, I don’t know. I don’t know if they’re getting
tired of it, or if they—I don’t know (MT3, Interview II).

The science group provided insights into this lesson study as well. ST1 mentioned its
usefulness:

I think it’s very useful. I think it can be very helpful. I think that the—you know, there’s
a—some resistance at times, um, from...teachers and from administrators as far as the
time component that’s required. But | think the benefits of that time are, uh...pretty big. I
think that that can help a lot. So, I think it’s something that...it—you know, if it’s
possible to use more (ST1, Interview II).

ST2 emphasized the effectiveness of lesson study:

| liked how our lesson study turned out. And I think I will—I will incorporate—my goal
is to at least do one or two more next year, and just keep adding to that. And see, um—
because | really feel like they need those skills that are not being taught directly to them
for the PSAE. And it wouldn’t necessarily have to be a science reading skill. It could be a
graph analysis skill, but just addressing it in some way. And | liked—I liked the group
aspect of it. So | was happy with how it turned out (ST2, Interview II).

ST3 mentioned the benefit of collaboration:

Oh, I think it’s a really good thing. And as I look back on it, when I first started teaching
here, they had a program for new teachers. All new teachers went through it, and it was
called...I can’t think of it right now. But we were put in groups, and we went and
observed other teachers teaching. It was similar to the lesson study, but it was cross-
categories, like you would go into and watch a math teacher, or a math teacher would
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come in and watch your special education class. And then you would get together and
make observations, and it was never critical or threatening at all. It was just seeing what
the observed teacher did that. So that concept, again, we had done, you know, twenty
years ago, twenty-five years ago, but then they died—that faded out. I think the lesson
study is very beneficial to both the teachers being observed and those working together
and observing, and then coming together and analyzing—yeah, it’s very beneficial (ST3,
Interview I1).

Finally, L1 indicated a positive impression of lesson study:

I’m highly impressed. It gave me a lot of insight where to go with having conversations

with teachers. Um, also encouraging that objective practice and reflection by teachers.

Um, a lot of times there’s always the, um...[interruption] There’s always the,

um...feeling that I might be evaluating them when it comes to their position at the school,

but I’'m not. ’'m only there to help them. I’'m not there to evaluate. Um, so I think the
lesson design—the lesson study design and framework for how we did our observations
was really clear-cut and very objective, that teachers wouldn’t see it as a personal attack
on them. And sometimes that’s what happens in my position, is they think I’'m there to
tell them they’re a bad teacher. They don’t realize I’m there to highlight, um, the good
things that you’re doing and focus on those. You know, and tweak some other things that
might not be going right, or if it’s student issues, things like that. So, I mean that, hands

down, was something I took away that day (L1, Interview II).

In addition, after implementing lesson study, the math teachers mentioned that they had
benefited from my help: MT1 emphasized my explanation of the process of lesson study, MT2
said that my writing and keeping them on the track was helpful, and MT3 mentioned that | had
provided materials and helped them focus on the connecting their lesson to the goals. With my
help, the science group was able to conduct the lesson study without any serious conflicts. The
teachers listed ways in which | had helped them: scheduling and organizing, providing clear
information about lesson study protocol, being friendly and flexible, and providing practical
materials (e.g. observation format, lesson plan templates).

Challenges of implementing the lesson study. Even though the participants had
benefited from the lesson study overall, they did face some challenges implementing the lesson

study. MT1 had some problems with the pace of lesson, and MT2 emphasized the lack of

independence to implement lesson study on her own and inform her other colleagues about it.
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ST1 said that meeting with other members was time consuming, and ST2 added that there was
the problem of having enough space, too, which was not under the teachers’ control. ST3 was
not sure she understood what lesson study was for, and L1 brought up the issue of following the
lesson study process, especially being an observer and having other teachers as observers. The
following table shows what they thought about the challenges and concerns of implementing

lesson study in detail.

Table 9

The Challenges and Concerns of Implementing Lesson Study

Participant Challenges Concerns

MT1 Making sure that the students were on pace  Having the time to do it and keeping with
to be ready for the lesson on the date that the pace of the curriculum.
we chose.

MT2 It would be difficult to be invited if you had  Sharing benefits of lesson study with others
not participated in the planning who do not know about it

ST1 Finding the time to research reading Time to plan. Picking a topic.
passages and write sessions. Time to meet
with the group.

ST2 The room constraints are a challenge. The  Time issues and room constraints since this
large class is a challenge, especially certain  is not something that | have a lot of control
individuals. Time constraints in being able  over.
to meet with other lesson study groups.

ST3 At first, to try and figure how | could I think the most difficult part for the
contribute to the lesson. teachers was to figure out the natural to use

for the lesson.

L1 As a literacy coach it is part of my job to Having observers that focus on specific

get involved and interact with classes so it
was difficult to not interact with the
students.

areas and the time to debrief.

The Possibility of Continuing Lesson Study

Changes in Teachers. After the lesson study, all of the participants were observed again

in their regular classrooms with a focus on whether they had changed anything based on what
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they had learned from the lesson study process. Most of them did exhibit some changes in their
instruction based on what they had found through the lesson study, were concerned more about
student performance, and collaborated with other teachers more often to improve their lessons.
These tendencies illustrated that they had obtained habits that could make the continued
implementation of lesson study without outside help possible. These teachers would be able to
conduct lesson study by themselves, because they had established the fundamental concept of
how to carry out lesson study within the high school setting.

Changes in instruction. The participants discovered several student needs via lesson
study. The math group found that students” Algebra I skills were weak, and the science group
found that their students’ reading and analysis of scientific passages needed improvement. The
participants attempted to change their instruction based on their findings. For example, MT2
provided specific review and steps for solving for ‘X’ in various equations. She went over each
equation with the students and offered detailed steps with a laptop and projector. Students
seemed to be satisfied with her strategies and asked several questions when they did not
understand or follow what she was doing. She mentioned this at the post-project interview:

It just-main thing-one of the things that it pointed out to us is how weal some of their

algebra skills were, and so | tried to slide those-review in a little more. Um, and then | got

away from it, because it’s hard when you start getting to different things to keep doing

that. Um, but just trying to solidify some of those skills that are stopping them from

discovering (MT2, Interview II).

ST2 pointed out the importance being able to read scientific texts. Hence, she explained
the definition of each single concept, such as concentrate morality, products, reactants, forward
reaction, and reverse reaction. She said that she would carry out lessons similar to the research

lesson in the future:

Um, well, number one, that | would incorporate, like | already said, those-that kind of
lesson study that we did, that lesson, for sure next year and hopefully add to it. And
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maybe do it in conjunction with MT1 and MT3. | don’t know what their feelings are. I’ll
probably use MT1’s, and he might use mine. So we each have double the number, then.
And then, um..um, just to be ...be able to be detailed in what you plan out. How you
transition, and those kind of things. I think that’s important. So then-then you’re not- then
then it goes smoother (ST2, Interview I1).

More concerns about student performance. As lesson study is student centered, student
performance is paramount when they preparing the research lesson plan. This helped the teachers
become more anticipatory of how students would react and respond to their instruction. For
instance, MT1 noticed that students had not understood a concept due to a lack of skills; she had
tried to look at the problem from the students’ point of view. She addressed this issue during her
second interview:

Um...I think, um...looking at why we’re getting the problems wrong. And, like, realizing

that this is—the new material that they were taught, is it the concept, or is it the—the

skills to get through it. And being able to separate those two. That was really obvious in
the lesson study. That they understood the new material, which was how to find a, it’s
just that they couldn’t physically do it, when they plugged the numbers in. So trying to
distinguish where they’re having the problems. Instead of just saying, “Oh, they don’t get

it” (MT1, Interview II).

Similar to MT1, ST2 indicated her students’ weak math skills when she taught them
about equilibrium. Students struggled with using a calculator to get answers. She observed why
they were having a hard time and found the specific step which had led to the confusion. She
then used a program called SmartView to show them how to use the calculator, and the students
were then able to figure out how to use the calculator to get the answer. She discussed this
scenario in her second interview:

The thing is, they—it’s different enough from ax + b that having chemistry symbols in

there really throws them off. So that’s why I say, “Go ahead and put the numbers in, if

you want. Go ahead and put an x for what we’re trying to solve for, if you want.” And
then | try and make it—you know, and then automatically, we just automatically cross-
multiply, whether you really need to or not, but I find that with them, it just works out
better. If there’s a denominator, cross-multiply. You know, so, I don’t know. It’s...I—I

always feel like their ability to apply math is one level behind the math that they’re in. So
if they’re in Algebra I, they’re kind of behind—they’re not really up to snuff in applying
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Algebra I skills. If they’re in Algebra II, they can apply math in science at the level of
Algebra I. And then it kind of washes out when they’re in the higher math, like Calc kids
can do calc. In—because we do that in kinetics. And they can handle that. And it’s more
of a “Wow, there is a real application for this.” But at this level, it’s—Yyou really, as a
chemistry teacher, you’re a math teacher, too. Because, like, they’re going to have to
learn algorithms—next chapter, and I’ll teach that to them before they’ll get that in math
(ST2, Interview II).

MT3 also mentioned that she let students have some time to figure the problem and solve it on
their own. This allowed them to be main players in the classroom.

And it just reminded me that I have to let the kids struggle with some of the content. You
know, I’m still tempted to bail them out when I feel like they’re struggling, and help them.
But the lesson study reminded me that it’s good for the kids to kind of...struggle with the
concepts for a little bit. That they eventually do get there. Um, maybe with a couple hints,
but, you know. I’m still tempted, like I said, to do the teacher-led thing. You know.
[laughing] So lesson study was a good reminder to kind of leave them go (MT3,

Interview I1).

More time to collaborate with others. Most participants mentioned the benefit of
collaboration with others and observation of their classrooms as leading to insight into various
teaching circumstances. Thanks to this benefit, they tried to discuss what they thought about
teaching and learning with an open mind. To support this, ST1 pointed out the helpful attitude
among teachers based on lesson study experience:

Um, I think, just...I think just realizing that...that teachers can help each other,

um...through observation like that. Through coming in and helping each other—pure

observation. Um...I think that, in terms of my instruction...it helped me to realize that

I—my delivery, or my...um, standing there, giving them notes—that there’s other things

I need to incorporate, as well as that. You know, I think there’s a place for everything,

but it’s so easy to get just back into that same habit of, you know, here’s—here’s the

material, tell them about it, and then you give them a quiz or an assessment...to see what
they got, but I think that there’s more things that can be done. You know, more
individual learning, more...um, student-centered learning—instead of being, you know,

teacher-centered (ST1, Interview II).

Moreover, ST2 talked with the math department about the problems with using calculators after

she discovered the students’ problems:
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Yeah. I've talked about scientific notation, and I talked about calculator instruction (ST2,
Interview I1).

Hence, she was able to address the needs of her students by collaborating with the math
department as well. In the same sense, MT1 brought the issue of probability up in her department
meeting, because she noticed that her students had not previously learned about probability,
although they needed it for Algebra Il. She mentioned that when her department had changed the
curriculum, probability had been eliminated. However, thanks to her observation of her students’
needs, it was added in again for the next year’s Geometry class. Students would have a better
sense of probability in her Algebra 11 class the next year.

Similarities between the department meetings and the process of lesson study. The
high school where this case study was conducted had several department meetings to provide
professional development time for teachers (usually once a month). These meetings were
observed in order to find any similarities to lesson study. The math department meeting was
observed once, because there was one independent meeting about continuing with the new
Algebra Il textbook. During the meeting, the teachers reviewed their pace for the new curriculum,
scheduling for tests, and other issues that they had for teaching Algebra 1.

The science department meetings were monitored several times since there was no
specific individual meeting time for the group of chemistry teachers only. However, there was a
small group meeting time for each subject group (e.g. physics, biology, chemistry) to discuss
current issues, semester plans, questions about the test, science laboratory schedules, and other
concerns about teaching science.

Math department meeting. A meeting just for the Algebra Il teachers was held on
November 4™, 2008, because they had adopted the new textbook. A total of six teachers (two

males and four females) attended this meeting, with a five-part agenda: (a) review work done on
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the Chapter 2 tests--both team tests and individual tests; (b) review and discuss Chapters 3 and 4,
including taking special note of checkpoints —check pace for finishing Chapter 4 by the end of
the first semester (if it was too tight, they would decide if there was anything in these chapters
that could be condensed or cut); (c) write a final exam and review it; (d) if time, begin writing
assessments for Chapters 3 and 4; and (e) talk to F3 about the lesson study (for those who were
participating).

Following the agenda, the teachers looked at the materials and checked their pace first.
MT1 shared her teaching experience of the previous day, in which she had started to teach
Chapter 3. She had taught 3.1 on November 3™, and it had been a good lesson for most students
to discover the concept for themselves rather than from direct instruction. Next, they had
discussed what the students needed to know about Chapter 3. For example, they talked about
compound interest and simple interest. MT1 explained that simple interest was arithmetic, but
compound interest was geometric. Also, they solved some Chapter 3 problems together to make
sure they knew how. One teacher asked MT2 how to solve an exponential equation, so she
demonstrated how to solve it.

After the first break, they discussed Chapter 4 and examined materials and hands-on
activities together. MT1 tended to lead the discussion, because she had had experience with the
CPM curriculum, so she had strong opinions, but she was flexible as well. While they were
working on an activity about diameter and mass, F3 asked them about the distinction between
mass and weight. They looked carefully at what the textbook said about it and decided to ask the
science teachers to make sure.

They had a second five-minute break and reported what they had discussed to MT3, the

math department head, when she stopped by. They finalized the math concepts of the first
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quarter (e.g. domain and range, intercepts, investigating functions, f(x), solving systems of
equations, sequences, exponents, multiplying binomials, factoring, exponentials, and quadratics).

They discussed the final test after lunch. They chose questions and solved them in order
to make sure they would work. MT3 told them what topics the students needed to know for the
final test and advised them about teaching concerns related to school requirements. In addition,
they tried to make their schedules clear for the first semester.

The teachers needed more time to discuss the final test, so C1 said that if they needed
time to discuss it after school or outside of school, the school would be willing to pay for that
time. They decided to meet again on November 18" to finish the final test.

Science department meeting. Several science department meetings were observed, and
they had very different formats. The first meeting was held on October 22" in ST1’s classroom,
ST1 being the department head. They were all white teachers (eight females and seven males).
They discussed issues and concerns and following a eight-part agenda: (a) new classrooms, (b)
setting days for next year, (c) the ACT, (d) lab updates, (e) workshop conferences, (f) periodic
journals and magazines, (g) announcements from ST2, and (h) small group discussion.

During the small group discussion, teachers were supposed to discuss several issues (e.g.
semester exams, curriculum updates, upcoming labs, suggestions and problems, discussion report,
and the first quarter). The small group meeting of the chemistry teachers was observed for this
study, since the participants in the science lesson study taught chemistry. They (one female and
two males) checked their pace first; one teacher seemed to be behind the other two and wondered
why. They discussed issues about “spectrum tube stuff,” “power sources,” video clips and
worksheets, the semester test, physical classroom locations (far from each other), communication

methods (email every Friday), instructional skills (PowerPoint slides for outlines, periodic table),
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lab assistants, and suggestions for the next meeting ( more time working in small groups, less
time for whole group meetings), and curriculum goals.

The second science department meeting was on November 19™. The key topic at this
meeting was the ACT. C1 and L1 were invited to describe how the ACT needed to be considered,
because its indication of student improvement reflected on school improvement. They focused
on the importance of the ACT test and the emerging needs of integrating reading into science. L1
stated that science teachers needed to examine questions and passages every day since the ACT
was about cause and effect questions; sometimes it has harder questions, but once they started
memorizing it, the ACT became a test of memorization. She elaborated on how to help students:
look at ACT passages and think about what they were doing in the classroom, preparing ready-
made reading passages, focusing on strategies instead of content itself (e.g. cause and effect), and
making every question related to the reading passages. Following her guidance, thy looked at the
ACT data. After this activity, they had small group meetings.

Finally, one of the science department meetings was a lab organizing day. The teachers
met in the science laboratory to check all the equipment. This meeting was a first-time event for
them. They worked in pairs or individually, taking everything out of the drawers and then putting
them back into the right places in a certain order, checking for instruments in need of repair or
replacement.

Afterwards, they reconvened in a classroom and followed a discussion agenda: door
locks for the computer lab, the preview day for incoming freshmen, passing the lab AT exam,
creating a list of things the needed for the next year, new course proposals, ACT review, building
remodeling and parking spaces, spring break, department chair meeting, and the schedule for

PSAT and pre-ACT tests.
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After the whole group meeting, the teachers had small group meetings. The chemistry
teachers discussed test items, scheduling, checking homework, and current student issues (e.g.
lack of motivation or math skills).

Similarities to the lesson study process. There were several ways in which the
department meetings were similar to the lesson study process, based on an analysis of my
observations. First, thinking about student performance enabled teachers to think about how to
teach effectively, which is similar to lesson study. For example, one teacher in the math group
pointed out that students understood the concept of “root,” but they did not know how to put it
into the calculator. Also MT1 said that students could substitute numbers in equations, but they
could not solve the equations. As a result, they decided to teach students how to use the
calculator more carefully. In addition, the science group reorganized all of the materials for
students and themselves in order to provide better circumstances for the students.

Next, they discussed content knowledge along with students’ needs in the textbook. As
mentioned earlier, the math group attempted to confirm the distinction between mass and weight.
The chemistry small group talked about the mole project, the icosahedrons on the periodic table,
activities with the periodic table, and atomic radius during their discussion time.

Third, because of the first two similarities, the teachers developed beneficial
instructional skills and techniques. The math group reviewed certain hands-on activities with the
textbook to confirm what they needed to know in order to teach them. They also tried to find
sufficient resources to introduce the concept of “quadratic” (e.g. a donut activity, a nice golf
shot). However, they focused on the content of the new textbook rather than how to deliver the

lessons because of the newly adapted curriculum. The science group discussed how to make
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worksheets based on video clips, how to use PowerPoint files, and how to engage students in the
periodic table.

Fourth, teachers thought about connecting their lessons to their teaching goals. For
instance, the math group examined the learning objectives since they noticed the need to think
about the order of the activities or the connection between the lessons in the unit. They figured
this out first, rather than discussing the content of activities further. The science group watched a
video clip on Youtube about using technology, since one of their department goals was to use
technology in the classroom. After watching this, ST1 mentioned that the competition for
students would be global, and that India had more honors students compared to the U.S.

In summary, it would be possible to work lesson study into the department meetings
because of the similarities between them. The department meetings bore a striking resemblance
to the lesson study planning meetings. Teachers focused on students’ performances, content
knowledge, and instructional skills and techniques, as well as the connection between lessons
and teaching goals. Although the department meetings did not show similarities with every step
of the lesson study cycle (such as delivering the lesson and debriefing), teachers exhibited the
natural behavior of thinking about teaching and learning. Lesson study would lead them to think
about teaching and learning more effectively in order to improve their instructional knowledge

with well-organized collaboration.

Summary
A lesson study was implemented in a unique high school setting with sufficient help from
the facilitator and active participation. The math group conducted their lesson study in the fall of

2008 and the science group did it in the spring of 2009 after changing their topic for the research
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lesson. The math group had two planning, two deliveries, and two debriefing meetings in order
to implement lesson study. During the planning meeting, teachers chose the topic related to their
teaching goals and current students’ needs, and scheduled specific dates for lesson study. Also,
they developed a research lesson plan with sufficient discussion of content and instructional
skills for better delivery. They determined research themes and observation questions following
the steps and the examples of observation questions presented by Lewis (2002).

During the delivery meetings, teachers who taught the research lesson attempted to
follow the lesson plan appropriately, and others including a facilitator observed teaching with
their observation questions and noted what they observed on an observation template developed
by the facilitator. Teachers provided reflections and feedback based on their observations while
debriefing after each delivery. They tried to develop an effective research lesson plan according
to their discussion during the first debriefing and thought about the benefits or challenges of
lesson study and the implications for their future teaching during the second debriefing.

However, the science group had four planning meetings instead of two because they
switched the topic of their research lesson after discussing the relationship between their
teaching goals and the theme of the research lesson plan. As with the math group, the science
group had two delivery and debriefing meetings. Despite sharing an initial lesson plan for the
first planning meeting, the teachers realized that they needed a different topic for the research
lesson based on their teaching goals. Hence, they decided to think more in order to choose
another topic for the research lesson.

They usually scheduled a tentative time for lesson study during the second and third

planning meetings. They confirmed the topic of the research lesson plan and finalized their
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schedule for lesson study at the third planning meeting. During the delivery and debriefing, they
did the same things, within the different context, as math group did.

As a result, they were able to consider the practical connections between teaching goals
and their teaching, and expanded their insights to perceive their students’ needs and their
instructional knowledge based on the observation. They collaborated actively in order to discuss
the content knowledge and instructional skills, to share their experiences and concerns, and to
develop a beneficial lesson plans for students.

In order to implement to lesson study, | played an important role for teachers as the
facilitator. | provided practical and efficient help for them such as preparing templates for
delivery and observation and consent letters for students and parents, informing teachers of the
details of what lesson study is about and the process of lesson study, coordinating schedules,
resolving the emerging issues of implementing lesson study, and being friendly and supportive in
order for teachers to follow all the steps of lesson study.

After the lesson study, participants demonstrated changes in their teaching based on a
newfound view of students’ needs collaboration with other teachers. These changes led
participants improve their teaching strategies for considerations on student performance with
helps from each other in order to make their lessons beneficial and effective for students.

Finally, a comparison of the regular department meetings with the lesson study process
showed several similarities, indicating a possibility of incorporating lesson study into teachers’
regular practice. There were several department meetings to provide professional development
time for teachers. During the math department meeting, math teachers reviewed their pace of
teaching the new curriculum, the scheduling of tests, and other issues that they had teaching

algebra Il. The science department meetings had a whole group meeting time to discuss the
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concerns and issues in the science department along with an agenda. They also had a small
group meeting time for each subject group to discuss current issues, semester plans, and
questionnaires about the test, the schedules for science laboratories, and other concerns about
teaching science. The department meetings were similar to lesson study planning meetings
because they discussed the purposes of lessons, students’ performance, content knowledge and

beneficial instructional skills and techniques, and the connection to teaching goals.
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Chapter 5

Discussion and Conclusion

Implementing Lesson Study in a High School Setting

This study examined the implementation of lesson study as a method of professional
development in high school mathematics and science settings after the initial funding had ceased.
It focused on teacher implementation of lesson study, student performances during the research
lessons delivery, the context of math and science departments, and actual content discussed by
teachers during the planning research lessons. This study will hopefully allow others to (a) find
ways to implement lesson study in various school settings as a collaborative learning process, (b)
recognize what constitutes practical and efficient help from facilitators, (c) focus on student
performance, and (d) find ways to continue lesson study without funding.

Several elements contribute to the successful implementation of lesson study: previous
positive experience with lesson study; support from the school; lesson study facilitators; dynamic
participation from teachers; a recognition of the benefits of lesson study for teaching and
learning, as well as the ability to make connections between teaching goals and practical
teaching; an awareness of students’ performance and behavior; and respect for the perspectives
of others.

There are also several concerns that need to be addressed when lesson study is employed
as a method of professional development: misconceptions about what is lesson study is;
insufficient time to implement lesson study; varying levels of participation in the lesson study;
challenges related to the classroom context, and the rigidity of the steps of the lesson study

process.

129



Factors that can lead to a successful lesson study. According to Lewis (2002), the
cycle of lesson study includes planning, a first delivery, debriefing, a second delivery, and then
another cycle of the same process. This provides sustainable loops for researching about teaching
and learning. Although this process cannot be incorporated into every lesson, lesson study
demonstrates how teachers can teach the research lesson as an example of improved instruction
for application to their daily teaching.

As mentioned by Lewis (2002), teachers review existing lessons when they develop the
research lesson. They study previous implementations of lessons in order to build more effective
lessons for students at the planning stage. This helps them to consider the connection between
their lessons and long-term goals and to develop a well organized and effective research lesson
plan in anticipation of students’ performance. It also facilitates teachers’ discussion of their
content knowledge and instructional knowledge in order to develop more beneficial lesson plans
for students. It provides time with teachers to create observation questions that fit the themes of
the research lesson. These questions lead them to focus on what can be improved not only in the
lesson plan, but also in their overall teaching.

Next, teachers see learning at the students’ level through lesson study (Lee, 2008). In
order to understand their students’ perspectives, teachers teach the research lesson first and
revise it after feedback and reflection based on observations of the lesson delivery. While one
teacher teaches, the other teachers closely observe the delivery so they can provide more detailed
observations of the students' performance. More eyes are helpful for improving instructional
knowledge.

Finally, the department meetings indicate that the teachers in this study were attempting

to be aware of teaching as part of their annual department goals. However, they were not

130



successfully incorporating these goals into their regular teaching. For example, once the science
department noticed the importance of reading for the ACT test, the teachers who were not
participating in lesson study modified their lessons to include reading activities, but it did not
work as well as they expected:

Um, the biology group, we were basically looking at, um—hold on. [Interruption] Okay.
So where were we? Um, the biology group that we had, it was something that we were
presenting, just a critical thinking, um...kind of like a study—a strategy system for
reading comprehension skills. And | had—we’re using—we’re looking at the Gretchen
Courtney model. So she has her own pamphlets and how she does things and steps. So |
tried to combine that into, um, the biology teachers in their classrooms, and using their
literature, and they would pick the, um, readings that they did the skill with. So it was
sort of like graphic organizers, um, with predicting. And when we—when it came to
observation time, there really was a hard time with teachers wanting to schedule it. They
really kind of figured, “If I wait till the last minute, we’ll get out of it.” So, I mean, but it
was something where | wanted to be flexible with their schedules. So they—initially,
what happened was, they were kind of told, “You will do this.” They didn’t really
volunteer for it. So | had some resistance on that end. Whereas with the lesson study,
every teacher had a reason for doing it. And they had their own reason and their interest
in their study and perfecting their craft, and in—in this case, it was, “I’ll do it
because...I’'m a non-tenured teacher, and you’re telling me I’ve got to do it.” So I think it
was something that the lesson study group was really ready to get insight and better their
practice. And I think the other group...liked getting a new strategy but didn’t want to be
forced to use it or reflect on it or think about it. And they didn’t really get any scheduled
time out of class to get together and reflect as a whole group. It was all one-on-one, once
we went past the initial presentation. So I think, you know, the next time around, you
know, I didn’t want to pull them out of class another day, because there was so much
going into the design that we didn’t want to pull them another time, but then during their
prep time, when | figured they would meet with me, they were really kind of resistant to
meeting. You know, it’s ten minutes and you’re done. And it takes longer than that
sometimes. And sometimes it’s not just what I’'m seeing. That’s the other component of
the lesson study. In the lesson study, you had two or three teachers observing at a time. In
the biology group, it was just myself observing. So, and that’s where, it was kind of like
mine was the one word. Mine was the only reflection that they saw. And next time, that’s
one of the things that we’re putting in, is, we want a group of teachers to be evaluating,
not just—or observing. Not just one person (L1, Interview II).

L1’s experience showed how the lesson study approach worked better for connecting the lessons

with the teaching goals.
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Even though this study did not focus on how the students performed, students were
observed with specific foci in mind when the research lessons were delivered in order to reveal
the effectiveness of the research lesson. Student observations were essential, since students are
viewed as the center of teaching and learning, in the lesson study process. The following
observations occurred during the implementation of the lesson study:

That, uh, African-American girl—the tall one? She—she didn’t seem like she was willing
to—to share. I don’t know if she didn’t understand it, or she just felt uncomfortable with
sharing the information, or, I don’t know (ST1, Debriefing I1).

Because they wanted him to explain it to them. And then the group by the door, um, they
got it. And they had one kid that was struggling, and they explained it to him, and they
were fine. And then that group in between them, S8 kind of did all his work on his own.
The one guy that got up to go to the bathroom, he said he had mono, so, like, he shouldn’t
have to do anything. I’'m like, “You’re here.” And then the girl finally got her stuff done,
so I don’t think he ever got the stuff done. Just like the girl in your group never actually
got her stuff done (MT2, Debriefing I).

Lesson study enables students to engage in learning actively because teachers create research
lessons for better student performance.

Furthermore, lesson study helps to build natural discussion about practice through the
sharing of ideas, resources, and experiences (Lewis et al., 2004). Although all of the steps of
lesson study allow for open-minded collaboration, the debriefing session especially provides a
comfortable and natural space for sharing what teachers think about teaching and learning based
on their reflections, observations, and feedback. L1 emphasized teacher collaboration:

Yeah. And that—and that goes hand-in-hand with my biology. Was that, | think, coming

up with the specific areas, um, you did a tremendous job coming up with those areas, and

the teachers coming up with them. I think it’s something that, you know, I’'m wondering
how do | get...teachers to start making that list? How do I get them to come up with more
than five things to look at? You know. Um, and also wanting to do that. And then the
debrief time, again, was just scheduling, and that time to get them out of classes to
debrief. When, I mean, they’re just kind of like, “Hey, yeah, I took it, I did it. I'm done.”

You know? I mean, we’ve really got to incorporate, “Okay, where do you go from here?

Now there’s a follow-up. Let’s look and see what you’ve changed.” And it’s got to be
a—a time frame. And that was one of the things that I liked about the lesson study, was
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that we saw things in one teacher’s room, and tried to modify those things in the practice.
So it wasn’t the teacher, it was this is how it’s being administered. That we were able to
see change in the second thing the very next day. It wasn’t something that, if it’s solely
put on the teacher, we’re going to observe Teacher A, we notice these things, so we’ll
come back and observe Teacher A again to see if those things have changed. Now it’s
assigned to the teacher. So it’s more their methods that they feel like they’re losing out on.
Whereas if it’s a counterpart, and they’re working on it, they will both get to see both
sides of it. Not just doing it, but also observing it. And I think that’s key. I think getting
that set up, and getting that mindset there is just—that’s—that’s the key to the lesson
study that makes it so successful. Is because it’s not...one particular teacher only being
evaluated, or just one, you know, looking at someone. It’s a group of people who are
professionals that come together and look at methods that work with kids (L1, Interview

).

Lesson study results need to be disseminated in order to develop lesson study
communities (Perry & Lewis, 2008). Since lesson study is a relatively new approach to
professional development in the U.S. context, more opportunities for introducing lesson study
are needed. Even though several lesson study research teams are working actively in the U.S.,
there are currently not enough to build lessons study communities nationwide. Once lesson study
has become established in U.S. culture, participants will be able to continue lesson study
independently. L1 addressed the importance of documenting what teachers had done during the
lesson study in order to reuse the documents when they needed to.

Yeah. Absolutely. | mean, it was one of the things that | wanted to talk to you about. The
way you did the observation and the framework that you had laid out for us. | would love
to use that as a template and start working with it. Because | really think it gave teachers
a clear focus that you didn’t have to go through and explain every box to us. It was self-
explanatory. It was so easy to use. And it was literally a checklist for some of us. And
there was plenty of room to write your notes if you needed that. And that was something
that, for some of the reflective, or observational tools I’ve used in the past, that I’ve just
kind of done, they’ve just been empty boxes. So there’s been no direction for people to
really write down things, or they’ll focus on, you know, maybe one student in the back of
the class, you know, not doing what they were supposed to. And we talked about that,
how, you know, find out specific things that kids are saying. Because sometimes, you
know, we’ll just chalk up, you know, as educators, we have a tendency to say, “Oh, you
know, that kid wasn’t with it today,” or “The kid didn’t care.” But if you have that small
group in that quadrant listening to what that kid’s saying, you might find out the kid’s
getting parts of it. There’s things that are missing that the kids trying to work through.
That’s a totally different look at that kid. And a totally different look at what your lesson
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was. Because if the same groups are having that gap in their learning, then you know
where something’s going on, and you can strengthen it next time. So, I mean, that’s
awesome. | definitely want to use that again. (L1, interview II).

In addition, the math and science content was discussed interactively and at length during
the planning of the research lessons. As outlined in Chapter 4, the teachers examined the chapter
related to their teaching goals and chose a topic for the research lesson. They discussed how to
deliver it effectively: precise content, instructions, previous teaching experiences related to the
topic, and anticipation of students’ responses. These discussions allowed them to be confident in
their content knowledge as well as their instructional knowledge.

Roadblocks to successful lesson study implementation. During the lesson study, the
teachers’ expectations of student achievement were based on their own predictions, rather than
on their observations of students’ needs. As a result, the research lesson plans did not fully take
into account student performance. Interestingly, the following interview illustrates the example
of the gap between the students' and teachers’ expectations in terms of the connection between
math and science.

Oh, yeah. Um...it—the—what we—what | notice is that students are resistant to taking
what they learn in math or algebra and bringing it into the science classroom. Um...a lot
of the things that they know how to do, they don’t...make the connection to science. And
when we ask them to do those things in science, it’s—it seems like it’s a challenge for
them. So we end up re-teaching a lot of basic algebra stuff in—in the chemistry, um,
because that connection doesn’t get made. Or the carryover isn’t there, or, you know, the
cross—across the curriculum isn’t being made. Um, and I just...maybe—maybe we need
to communicate more with the math department on that, and—and know what their
curriculum is for the different levels—and know what students have. But there’s also a
wide range of abilities in the class that we have, as far as math goes. Um, it is a
lower...expectation for math than a regular chemistry class. Um, but we did do...some of
the necessary stuff, and we tried to make it a little less, um...less painful for them. But
there’s a lot of students that, as soon as they see any kind of math, they just shut down,
because they have that phobia. And, uh, that’s always a challenge to get them through
that (ST1, Interview I1).
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However, if teachers focused more on student performance rather than their own expectations,
they would be able to improve their practical instructional skills for student-centered learning
through more lesson study practice.

After the lesson study, the teachers seemed to have improved their instructional skills
based on what they had learned from the process lesson study. However, they also seemed to
need a clearer understanding of student-centered learning in order to appreciably improve their
instructional strategies. Even though they talked about student-centered learning during the
lesson study planning meetings and tried to achieve it in their regular teaching, their teaching
inevitably returned to a more teacher oriented approach.

In fact, as MT1and MT3 mentioned during the second interview, there is no time to
discuss any specific lessons during the regular teachers’ meeting times, such as the department
meetings:

We don’t...talk specifically about—we don’t talk about specific lessons in our
department meetings. We talk about general—more general things. Because we’re all
teaching different, um...you know, different classes, and there’s fifteen teachers. So we
don’t usually have those at all. Unless it’s a brand new curriculum. Then we’ll need to
help implement the new curriculum, but on a regular basis, we don’t do that (MT1,

Interview I1).

Um...I think it’s more difference, because the department meetings, we don’t have time
to hash out the particulars of lessons (MT3, Interview II).

Hence, teachers need more time to discuss specific lessons for student-centered teaching and
learning. The teachers involved in this project had the lesson study planning time, but they
needed even more time to think about and discuss their teaching. As Lewis (2002) states,
Japanese teachers spend much time planning the research lesson, since that time affects their
regular teaching in a positive way (p. 62). Thus, teachers should have more time to plan the

research lesson, which will in turn improve their regular instruction.
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Students need to be observed more in order to see whether they are involved in learning
or not. As ST1 mentioned, teachers need to observe and debrief other teachers as a regular
practice.

Oh, yeah. I think definitely that would help. I don’t know that how—I don’t know how

much it would help if you didn’t have a focus. You know, and a feedback. You know, for

them just to go in and observe, and never talk about it again, or never get back to it again,

I don’t think that would be useful. 1 think it would just be an exercise. | mean I—I guess

maybe there would be some value in it. You know, I think it’s always good to see other

people teach. But I think it would be even more beneficial if, like, if there was a way to

get feedback and, um, debrief about it (ST1, Interview II).

Observation led to different points of view on teaching and learning. Observation alone is not
enough, of course--teachers also need to discuss their observations in order to improve their
instructional skills and to understand learning from the students’ perspectives.

Lesson study provides an opportunity to observe other classes closely with a specific
focus. However, the teachers in this study did not fully understand the observer role or the
purpose of observation for lesson study. They needed specific details about how to make
observation questions and how to observe properly. As a result, the student data, including their
discussion, questions, comments, and other performances were not appropriately collected by
teachers. Important data which may have enabled teachers to improve their instructional skills
was lost.

Above all, time is most daunting challenge of lesson study, even when teachers recognize
its benefits for their teaching. ST1 emphasized the issue of time as a big challenge to the
implementation of lesson study:

Well, when—when you do the lesson study, and you have to get, uh, people out of their

classes to do the debriefing, and—and the planning, that’s hard for a lot of people to get

out of class. So...Some people. Some people, yeah. But no matter who you are, if you’re

out of your class, it’s a struggle. It’s a challenge. I personally feel like the times that I'm

taken out of class, I don’t take that lightly. You know, I don’t get out of class for every
opportunity | get. —when I get out of class, it’s for something that I feel is more
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important, you know, for the big picture. You know, I know that that class is not getting,
maybe, what they need for that day, but in the grand scheme, I think it’s more important
that I’'m doing what I am doing. Um, so I guess, in order to minimize the impact on the
individual classes, maybe during some—some department time that is already planned,
that you’re already going to be out of class, that’d be the time to do it. Like, during our
monthly meetings, or if we can maybe increase that, um, to...maybe a couple more times
a month, um, where everybody, you know, doesn’t have to get a sub, um, then that would
be more productive, | think. Um, and next year, they’re planning on doing some early,
um, or late start days. Which, we did a couple this year, but they’re going to start later in
the morning. Um, and I know some schools do a weekly, like Monday, the students don’t
come until nine 0’clock, and the staff starts at eight, and they meet for an hour. Before—
at the beginning of the week. That way, everybody’s there, you can kind of start the week
off, and you know, it’s not a disruption. And if we had something like that where we
could plan these kinds of things, that would be good, too. And I think you need a
commitment from the teachers involved to do what it takes, you know, to spend the time.
You know, if it does take a little bit of time outside of school, they need to be willing to
do that (ST1, Interview II).

Also, the physical location of the classroom was a challenge for lesson study, as ST2 mentioned:
Well, ideally, everybody’s located in the science wing, number one. Um, number two,
you are next to the people who teach similar subjects, so that if you need to float in or out
of a room—it’s much easier. You don’t necessarily have to go through administration to
get a sub and all that. The other thing is, you don’t—Yyou know, | have a lot of—you have
a lot of pressure to get through the material, and if you’re out of your classroom, you’re
losing a day to get through the material. And that’s—that’s another thing. But if you
knew that somebody was taking over your classroom that could teach the material that
day, because you were within close proximity, and it would just work out, because it was
their prep period, and you were going to do the same for them—stuff like that—then it
would work. Those kinds of things (ST2, Interview I1).

These contextual issues need to be resolved for further lesson study implementation.

What the researcher learned. As mentioned, a facilitator is a key factor in
implementing professional development programs. Facilitators help teachers to understand the
main themes and goals of programs, to improve their instructional and content knowledge, and to
improve their practice. When facilitators know their roles before implementing any professional
development program ((Bush, 2008; Perry et al., 2002), they are able to develop the content and
agendas for the programs (Le Fevre and Richardson, 2002; Perry et al., 2002; Sandell et al., 2004)

with an enthusiastic, flexible, respecting, patient, persistent, and caring attitude ((Bush, 2008;
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Lindqvist and Reeves, 2007). They provide appropriate facilitation while implementing the
program, and they deal with emerging challenges (Le Fevre & Richardson, 2002).

Lesson study relies on the facilitator because its results contribute to a shared
professional culture instead of professional activities (Watanabe, 2002). Facilitators should fully
understand what lesson study is, have experience with lesson study, consider the challenges and
complexity of lesson study, appreciate the challenge of importing lesson study into a different
culture, and help establish lesson study by offering practical experience.

Similarly, as stated by Perry and Lewis (2008), leaders of lesson study continuously
assist teachers by providing crucial resources, including “protocol, lesson plan template, and
observation forms” (p. 21). Any leader can be a facilitator of lesson study. Although lesson study
leaders tend to be teachers or outside experts who introduce lesson study for the first time into a
school setting, once the teachers of the school have adopted lesson study as a habit, these
experienced teachers can become lesson study leaders.

As the facilitator for this study, I studied what | needed to prepare and consider
supporting the participants in their effort to implement lesson study without funding. My
previous experience with lesson study in Korea affected my perception of what American
teachers could or could not do in the process of lesson study. For example, | expected that they
would be able to choose a research lesson, based on their teaching experience. However, they did
not even understand how to make a connection between their teaching goals and the research
focus. As a result, | realized that | needed to review all steps of lesson study, and | prepared
documents with concrete explanations.

Firm scheduling and timelines for the implementation of the lesson study was another

element that would have allowed for smoother progress. When | provided tentative schedules,
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teachers set their schedules easily. Also, my role as a bridge for obtaining support from the
school was very important for importing lesson study into these teachers’ classrooms.

In addition, I learned that specific directions for teachers were important. For instance,
most of the teachers were confused about how to behave when they observed the delivery of the
research lesson. Hence, some of them interrupted the natural flow of the research lesson.
Afterwards, I clarified the exact role of the observers, which prevented a second interruption, but
I should have informed them about this earlier.

Overall, I learned what teachers could and could not do by themselves to implement
lesson study. Once they fully understood lesson study, they could implement it independently.
However, they would still need support from the school in terms of scheduling and resources.
The experience of lesson study changed the teachers’ perspectives on student learning. The
teachers became more student-centered, more interactive, more considerate of students’ needs,
and they improved their instructional strategies. In spite of challenges, such as lack of time and
differing circumstances, lesson study involved teachers in professional development to improve

their instruction.

Possibility of Continuing Lesson Study

Factors that increase the possibility of continuing lesson study. As mentioned, the
possibility of continuing professional development is related to the program’s level of
organization. Wilson et al. (1996) claim that professional development programs need practical
and continuous support, practical examples of teaching, constant reflection, various perspectives,
and an awareness of the practitioner in teaching. Also, Klingner et al. (2004) state that

professional development programs need to be research oriented, to provide proper support, to
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assist improving knowledge, and to assess their effectiveness. Tafel and Fischer (2001)
illuminated the factors for sustained professional development. Professional development needs:
to encourage rapport among peers, to allow for their autonomy, to provide for reflection on their
teaching, and to allow active collaboration.

These points which contribute to the sustainability of professional development have
several similarities with lesson study. Although lesson study work is time-consuming, it allows,
among other things, for teachers to have a clear idea of their strengths and weaknesses
(Fernandez & Yoshida, 2004), and enables them to be reflective on their teaching and students
within a collaborative environment (Fernandez, 2005). Lesson study helps teachers make a
connection between “educational goals and standards” and daily life in the classroom (Lewis,
2002; Takahashi & Yoshida, 2004). It enables teachers to discover goals for teaching and student
learning, so it leads teachers to be more interested in classroom practice and motivates them to
have a confident attitude towards personal growth (Fernandez & Yoshida, 2004).

In addition, lesson study fosters data-driven teaching improvement and student-centered
teaching in order to reach many students (Lewis, 2002). Since lesson study focuses on student
learning, teachers are able to observe students’ thinking and learning (Fernandez, 2005).
Takahashi and Yoshida (2004) claim that it enables teachers to “learn to see their practice from
the child’s perspective” (p. 438). In addition, lesson study facilitates the construction of
“grassroots” teaching improvement and fosters effective teaching for the improvement of student
learning (Lewis, 2002). Therefore, lesson study is an efficient method for sustaining professional
development programs in any school setting.

Factors that decrease the possibility of continuing lesson study. The aforementioned

misconceptions of importing the idea of lesson study affect the success of its implementation
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within the U.S. context. First of all, as Lewis (2002) mentioned, teachers still think that lesson
study is only about one single perfect lesson rather than whole files of lessons based on the
curriculum. If lesson study affects only one specific lesson, it does not appear to be very useful.
Similarly, Lewis (2002) addressed other misconceptions of lesson study--lesson study is all
about planning, leads to the collection of abstract data, requires an inflexible script, revolves
around the opinions of experts rather than the ideas of teachers, or is purely about research. Such
misconceptions prevent teachers from becoming involved in lesson study with an open mind.
Therefore, teachers need to be correctly informed about lesson study so that it can be
implemented successfully and sustainably.

As mentioned earlier, time is a big challenge of lesson study, because teachers have a lot
of things to do besides teaching. For instance, they may be coaches, department heads,
participants in professional development programs, and so on. These extra jobs mean that they
are very busy, so they do not have much time to conduct lesson study even if they want to.

Moreover, some teachers are reluctant to leave their classrooms in order to observe other
colleagues’ performances, although they know the observation would help them expand their
own point of view on teaching.

Lastly, even though there are numerous similarities between the process of lesson study
and department meetings, it is not easy to institutionalize lesson study in a high school setting.
Since high school teachers teach various subjects with different students in terms of
developmental stages and grades, it is difficult for teachers to make connections within the
school.

My view as a researcher. Through this study | attempted to determine the possibility of

implementing lesson study without funding and of continuing the lesson study beyond the scope
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of this study. Several promising results arose from this study, such as obtaining a clearer idea of
the teachers’ strengths and weaknesses, reflecting on their teaching and students, making a
connection between teaching goals and actual teaching, considering student performance based
on observations, collecting data from students in order to improve instruction, and thinking about
student learning more often. However, several impediments arose as well, such as
misconceptions about lesson study, the amount of time needed to complete a lesson study
compared to other professional development approaches, various levels of understanding of how
teaching should be, and very different circumstances in terms of what the participants were
teaching to whom.

Overall, the gradual effort of changing and improving lesson study in order to overcome
such challenges will benefit teachers’ professional development program (Fernandez, 2002).
Lesson study will assist in the creation of a cohesive network among lesson study groups
(Chokshi & Fernandez, 2004; Fernandez & Yoshida, 2004). With continuous support from
school administrators, teachers will be able to implement lesson study (Stepanek et al., 2007).
Lesson study could be conducted by teachers independently, once they fully understand the

process of lesson study and have experience implementing it with initial help from an expert.

Implications for Education

Five main points are needed for implementing a profession development program, based
on a review of the literature. Professional development should: be on-going; offer qualified
knowledge of content, instruction, and student learning; be standards-based; consider teachers’
needs for their current practice; and encourage teachers to become practitioners. Since there is no

single factor for effective professional development that impacts work strongly enough to
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improve practice, the growth of professional development requires the harmony of all the factors
addressed above.

The lesson study approach helps provide continuous, qualified, practical professional
development. It also allows the connection of standards and goals to teaching and the possibility
of researching about teaching. The following interviews show what teachers thought about their
future teaching based on their experience with lesson study.

Um...well, talking to other teachers about the lessons, and how it went for them. Um, we
may not be able to observe each other, unless the administration does that. And then
talking about what the skills are that the kids need for the lessons (MT1, Interview I1).

Um, the big thing, | think, is—is just the reflection of, um...you know, the process, and
trying to reflect afterward on...what stopped them, and actually writing it down—the
problems. So that next year, when | look at it, I can kind of remember (MT2, Interview

).

I think...the lesson study that we did this year was with the CPM curriculum. And it just
reminded me that | have to let the kids struggle with some of the content. You know, I’'m
still tempted to bail them out when I feel like they’re struggling, and help them. But the
lesson study reminded me that it’s good for the kids to kind of...struggle with the
concepts for a little bit. That they eventually do get there. Um, maybe with a couple hints,
but, you know. I’'m still tempted, like I said, to do the teacher-led thing. You know.
[laughing] So lesson study was a good reminder to kind of leave them go (MT3,
Interview I1).

Um, | think, just...I think just realizing that...that teachers can help each other,
um...through observation like that. Through coming in and helping each other—pure
observation. Um...I think that, in terms of my instruction...it helped me to realize that
|—my delivery, or my...um, standing there, giving them notes—that there’s other things
I need to incorporate, as well as that. You know, I think there’s a place for everything,
but it’s so easy to get just back into that same habit of, you know, here’s—here’s the
material, tell them about it, and then you give them a quiz or an assessment...to see what
they got, but I think that there’s more things that can be done. You know, more individual
learning, more...um, student-centered learning instead of being, you know, teacher-
centered (ST1, Interview II).

For my—mm...[pause]...well, just the lesson study in itself, I think is valuable to be a
part of that, and | would encourage other people to participate in that. And, um...I would
like to be a part of that and do it in other areas. I think it would be good. Like, everybody
that’s—it’s—I guess it wouldn’t even really—well, | guess the same area of science. It
wouldn’t have to be the same science class—Because I don’t teach the science classes
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that ST2 and ST1do, but, like, um, all science or all math, I think they experience in itself

is good. Um, also the amount of t—I’m think about what I observed as well, is the

amount of time—the introduction, | know, with Jeanne, and that was, like, starting right
away, and the second time around, they could have it set up faster, so some of the, um,
instruction at the beginning went smoother and quicker and dividing into groups, how, ah,

Jeanne did that was really good. Getting students in groups, and they were—had

experience doing that, and changing the groups is kind of—well, the way she did that, as

well (ST3, Interview II).

Based on these interviews, teachers had changed their points of view on teaching from teacher
oriented to student centered and were aware of the value of lesson study, so they improved their
teaching based on all the benefits they received through lesson study.

Implications for in-service teachers. Lesson study as a method of professional
development can be introduced to any school setting. The first introduction requires experienced
facilitators with a full understanding of its goals and procedures in order to maximize the effect
of lesson study. After initiating lesson study and going through several cycles, teachers who have
experience with lesson study can become lesson study leaders, which will enable sustainable
implementation. Incessant support is the most important factor for professional development
(Akiba et al., 2007, p. 382; EImore & Burney, 1999, p. 291; Garet et al., 2001; Guskey, 1995).
Hence, in-service teachers need to learn how to implement lesson study as professional
development.

Second, teachers can participate in lesson study interactively and collaboratively to build
knowledge of content, instruction, and student learning (Cochran-Smith & Lytle, 1999; EImore
& Burney, 1999; Wilson & Berne, 1999) since lesson study leads to useful discussions among
teachers to address concerns. Also, teachers’” dynamic participation in lesson study enables them
to expand their perspectives on teaching and learning.

Third, teachers tend to implement lesson study for the practical goal of improving their

instruction (Guskey, 1995; Seidel & Shavelson, 2007). Lesson study provides learning
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opportunities for integrating outside knowledge into practice (McLaughlin & Zarrow, 2001).
Also, it gives teachers more autonomy, because they can present their opinions as the results of
research developed through their lesson study practice.

Lastly, teachers can become practitioners of research on teaching and learning via lesson
study practice. As Putnam and Borko (1997) pointed out, teachers need to be very vigorous
learners who can construct their own thinking and make meaning for teaching and learning.
Teachers need to research their own practice and to reflect in order to improve their teaching.
Lesson study allows them to be active practitioners with numerous reflections and feedback on
their teaching practices.

Further research on lesson study. As Fernandez (2005) suggested, teachers need to
learn about both lesson study itself and the benefits of implementing lesson study. This will
reduce the gap between the U.S. and Japanese contexts, since Crockett (2007) points out that
“Japanese teachers view teaching and learning differently than do U.S. teachers” (p. 614). As
they become more informed, U.S. teachers will see cultural similarities through lesson study,
despite the difference in context. This study examined sustainability in addition to the
implementation of lesson study; future studies should consider other possible benefits of lesson
study.

Secondly, although the role of lesson study facilitator was investigated in this study, it
should be examined further in terms of providing practical resources. Specifically, the focus
should be placed on teachers as leaders of lesson study. Once lesson study is established in a
school setting and teachers implement it continuously, their role as leaders of lesson study should

be examined.
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Lastly, research on incorporating lesson study into department meetings will be needed in
order to investigate the sustainability of lesson study. This study observed the similarities
between department meetings and lesson study, but the lesson study was implemented by itself
with no connection to the department meetings. Based on the findings of this study, future

research needs to inspect the integration of lesson study into the department meetings.
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Appendix A

Interview and Survey Protocol

Participant Interview

Pre interview questions for teachers

CoNR~ LN E

What is your main teaching goal, if you have one?

Do you have any specific teaching goals for this semester or this year?

How would you define your role in the classroom?

How does your department generally support you in terms of teaching and learning?

Do you get a lot of support from your department? Do you wish you had more?

And how did the university partnership support you when you were working with them?
Did you benefit from working with them for three years?

What kind of support did they give you?

Did you need something that they didn’t provide?

. What do you think about lesson study in general?

. What are your expectations for doing a lesson study?

. What odd you think is going to be difficult about doing the lesson study?

. So you have any specific needs you would like to tell me about for this lesson study?

. Do you think your department and your school will support your doing lesson study for

this year?

Post interview questions for teachers

1.

CoNO R WN

Compare to your expectation before implementing lesson study, what did you get from
the lesson study?

What is lesson study based on your experience?

What kinds of benefits have you received?

What kinds of challenges or constraints have you encountered, if there is any?

What did you learned from the procedures of lesson study?

Can you see the possibility of continue lesson study?

What do you think you can continue lesson study by yourself?

Do you think lesson study can be institutionalized? How? Why not?

Compared to previous experience of lesson study, what is your most learned from this
year?

. What kinds of help do you think efficient from me as the facilitator?
. How can you define what lesson study is?
. What has been changed after lesson study in terms of your instructional knowledge? Or

pedagogy? Or your focus of teaching?

. What kinds of learning from lesson study do you want to keep for your future teaching?
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Interview questions for the coordinator

wn e

© N oA

What kind of support did you get from the university partnership for previous years?
So are planning to find another project like that for the future?

So have you heard any feedback from teachers about the supports sponsored by the
university partnership?

In terms of the changes, what have you observed about the lesson study, if anything?
How do you think teachers have benefited from the lesson study?

How did you support teachers conducting the lesson study in previous years?

What do you think about the mat teachers’ evaluation project?

What does your school expect for this year for students and teachers?

Do you require anything from teachers who are implementing the lesson study?

Interview questions for the literacy coach

=

w

Overall, what was your impression of lesson study?

Could you elaborate the framework of the lesson study, and the role of the observers in
lesson study?

Could you compare the biology group and what they’re doing with the lesson study group?
Could you elaborate your concerns about lesson study (having observers that focus on
specific areas and having to debrief?)

So are you willing to continue this lesson study for your peers?

Open-ended Survey

wn e

No ok

What was your suggestion for the second lesson during the first debriefing?

Compare and contrast the first and the second research lesson.

What would be possible applications (e.g. technology, instructional strategies, etc.) from
the first and the second research lesson to your classroom for the near future?

What did you learn through the process of lesson study?

What, if any, was beneficial help from me as the facilitator?

What, if any, was your challenge in implementing the lesson study?

What are your concerns about your next lesson study, if you choose to do on in the near
future?

Any other comments?
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Appendix B

Preparation From the Facilitator

Initial Research Lesson Plan for the Math Group

Unit Transformations of parent graphs Topic | 4.1.4. How can | model the data?
Students will learn how to write quadratic equations for situations using the graphing Date & | 11/24/08
Objectives | form of the parabola y=a(x-h)? + k. Specifically, students will develop an algebraic Time: | 5-6"
strategy for finding the value of the stretch factor, a. Ime-
Eg(s:zz;rch Teacher | MT1
Steps of Fhe Time Teacher Activities Students_’ p_earning Things to Goals and mgthods
lesson: Activities remember of evaluation
Review and 5 Introduce today’s e  Payattentionwhat | ¢  Write the e Whole group
introduction mins agenda they are supposed agenda activity
to do today clearly on
Review of the last e  Think about what the board
class. they learned e  Make sure
through the last that all
lesson. student
have a
Introduce the today’s e  Takeoutthe graphing
lesson topic textbook and open calculator
- Mathematical p. 179
modeling with parabola
Let’s read 4-46 e  Read 4-46 together
together
e  Showthe
question as
a pdf
document
on the
screen
e Make sure
that all
students
are looking
at screen
and
reading 4-
46
Development | 15 Let’s solve 4-47 as a e  Make groups and e  Prepare e  Small group
| mins group (or individually) discuss how to worksheet activity
(Find an Check the group work solve 4-47 oraddress | e«  While solving
equation) or response students’ - a. sketch the that they 4-47, did
asking path need to students
- b.figureouth paper and actively
and k turnitin consider
- C.strategy to later discussion
find a e Make sure points and have
- d. domainand that they no problem to
range discuss follow further
- e. different about their guidance?
equation? strategies
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Stelzps of Fhe Time Teacher Activities Students_’ Lgarning Things to Goals and me_thods
esson: Activities remember of evaluation
Discussion 10 Discussion 4-47 e Answer three e Nottouse | e Did students
mins - three different different equations vertex to come up with
equations that they find “a” three different
come up with equations with
- discuss own strategies?
strategies
- make sure “c”
Development 15 Let’s solve 4-48 and e  Make groups and e  Address e  Did students
Il mins 4-49 as a group discuss how to that they have accurate
(Further activity solve 4-48 need to a answers of 4-
practice to find - Distance of piece of 48?
equations) 150 feet paper and e  Did students
- Height of 100 turn it in have accurate
feet the next answers of 4-
Check the group e  Make groups and day 49?
work or response discuss how to
students’ asking solve 4-49
- Dips 15 feet
below the ground
- The width is
40 feet
Wrap-up/ 10 Ask what students e  Our group used e Were students
Announcement | mins learned distance and height able to
e Our group used summarize what
Take out the learning graph to find a they have

log and write down
what you have
learned today

Remind students of
homework
Announce for the
next lesson
transforming other
parent graphs

vertex of parabola

Write what they

have learned today

- Strategy to
find equations

Write down
homework
Look at the
textbook

learned today?
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Initial Research Lesson Plan for the Science Group

Unit Isn(}lgrn;r']fclg Topic Inference questions
Students will learn how to answer inference
questions for scientific reading through comparison
- . 4/06/
Objectives and o!lgcusswn. ) . Dgte & 09
Specifically, students will develop an inference Time: 5.6
skill for finding the main points of the reading
passage.
ng:zzmh Teacher ST1
Steps of the Time Teacher Activities Students’ Learning Things to Goals and methods
lesson: Activities remember of evaluation
Introduction 5 e Introduce the today’s | ¢ Payattentionwhat | e  Write the e Whole group
lesson topic they are supposed agenda activity
mins - Inference to do today clearly on the
question board
e  Explain how to make e  Make sure e  Did students
a pair that all understand all
- Find your students are procedures?
partner with same paying
color sticker attention
- Grab individual
reading passage and
worksheet
- Read a passage
and answer questions
on the worksheet
together
e  Explain how to make
a group
- Findyourgroup | ® Finda partner for
with same number on the pair e  Make sure
your sticker e  Grab worksheets that all
- Havea points student have
worksheet for the a worksheet
group and passage
- Discuss and
answer questions on
the worksheet
e Let’s start to make a
pair first
Development 15 e  Let’s read a passage e Readpassageand | e  Make sure e  Pair activity
(answer and find answers think about that they e  While reading,
inference mins answers discuss based did students
questions ) on their actively answers
strategies questions?

e  Did students
have accurate
answers of each
question?
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Steps of the Time Teacher Activities Students’ Learning Things to Goals and methods
lesson: Activities remember of evaluation
Discussion 15 Let’s make a group Find a group and e Makesure | e Didstudents
mins - Find your group grab the worksheet that all come up with
with same number on Discuss and groups different
your sticker compare their have a answers based
- Havea answers worksheet on own
worksheet for the inference skills?
group e Which one is
- Discuss and their best?
answer questions on
the worksheet
Development 10 Let’s discuss as a Make groups and . .
Il mins whole group discuss how to
(Further answer inference
discussion) questions
Wrap-up/ 5 Ask what students Write what they e Were students
Announcement | mins learned have learned today able to
- Strategy to summarize what
find equations they have
Write down learned today?
homework e Did students
Remind students of Look at the write what they
homework textbook were supposed
Announce for the to know?
next lesson

transforming other
parent graphs
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Observation Form for Math Group

Unit Transformations of parent graphs Topic | 4.1.4. How can | model the data?
Students will learn how to write quadratic equations for situations using the Date & 11/24/
Objectives | graphing form of the parabola y=a(x-h)? + k. Specifically, students will Time- 08
develop an algebraic strategy for finding the value of the stretch factor, a. IMe- | 5 gt
Research For students to recogniz_e and represent quadratic models
Focus 1. Could they write the equations? Teacher | MT1
2. Do they know about the names of shapes?
1. Academic learning
a. Could they write the equations?
b. Do they know about the names of shapes?
. 2. Motivation and engagement
Observation c. Some time take so long — how much time did students
Focus spend on actual lesson?
3. Instructional features, information requested by instructor
d. What kinds of questions did student ask?
€. Make assumption — before read problems
Steps Teacher Students’
of the | Time L Learning Observation
] Activities ...
lesson: Activities
Review 10 e Introduce Pay attention
and mins today’s what they are
introdu agenda supposed to do
ction today
e Reviewof | e Thinkabout
the last what they
class. learned
through the last
- Show lesson.
vertex form - ldentify
of parabola the parameters
(y=a(x-h)? + - graphing
k) form or vertex
- Discus form of
s what the parabola
Parameters y=a(x-h)?
represent +k
- Variabl
es—Xx, Y e Take out the
e Introduce textbook and
the today’s open p. 179
lesson topic
- Mathe
matical
modeling e Read 4-46
with together
parabola e Listen
e Let’sread carefully to
4-46 discussion
together points
e Emphasize
discussion
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Steps Teacher Students’
of the | Time Activities Learning Observation
lesson: Activities
points
- How
can we make
a graph fit
this situation
- What
information
do we need
in order to
find an
equation?
- How
can we be
sure that our
equation fits
the
situation?
Develo 15 Let’ssolve | o Make groups
pment | | Mins 4-47 as a and discuss
(Find group (or how to solve 4-
an individually 47
equatio ) - a.sketch
n) Check the the path
group work - b. figure
or response out h and k
students’ - C. strategy
asking to find a
- d. domain
and range
- e. different
equation?
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Steps T Students’

. eacher . .
of the | Time Activities Learning Observation
lesson: Activities
Discus 10 Discussion Answer three
sion mins 4-47 different

- three equations
different Discuss their
equations own strategies
that they

come up

with

- discuss

strategies

- make

sure “c”
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Steps Teacher Students’
of the | Time Activities Learning Observation
lesson: Activities
Develo 10 Let’ssolve | o Make groups
pment | Mins 4-48 and 4- and discuss
I 49asa how to solve 4-
(Furthe group 48
r activity -Distance of 150
practic feet
eto -Height of 100 feet
find - Checkthe | e Make groups
equatio group work and discuss
ns) or response how to solve 4-
students’ 49
asking -Dips 15 feet below

the ground
-The width is 40
feet
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Steps Students’
of tﬁe Time ;;?SR?;S Learning Observation
lesson: Activities
Wrap- 10 e Ask what e  Our group used
up/ mins students distance and
Annou learned height
nceme -How did you e Our group used
nt find equations graph to find a
from different vertex of
situation? parabola
-What were e | planed to find
some it with
difficulties to calculator, but
find equations? I am not good
e Take out at using it.
the learning
log and
write down | ¢  Write what
what you they have
have learned today
learned - Strategy to
today find equations
e Remind e Write down
students of homework
homework | ¢ ook at the
e  Announce textbook

for the next
lesson
transformin
g other
parent
graphs
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Observation Form for Science Group

. Scientific Inference based on reading .| Reading science passage and group inference
Unit . - Topic
science topics
Students will read information about science topics in a way that they can
Objectives understand them and pull information out that is important to them. Date & | 4/06/
Students will understand that reading just the words only gives them a small Time: | 09
amount of information from reading a passage. 5-6"
In order to improve students’ ability on the reading science passage for
Research standardized tests, how are teachers able to encourage students to get Teacher | Frank
Focus involved in reading science topics with the various skills needed to do well
on the standardized tests?
Observation
Focus
Steps Students’
. Teacher . .
of the Time i, Learning Observation
. Activities L
lesson: Activities
Introdu | 5mins | e Introduce Pay
ction the today’s attention
lesson topic what they
- Inferen are
ce question supposed
e Explain to do
pair work today
- Find
your partner
- Have
reading
passages and
a worksheet
- Read
passages
with your
partner,
taking turns
reading
- Once
you have
finished, Find a
discuss and partner
answer the for the
questions on pair
a worksheet Have
e Let’sstart passages
to make a and a
pair first worksheet
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Steps Teacher Students’
of the Time Activities Learning Observation
lesson: Activities
Develo 15 Let’s read Read
pment | | Mins passages passage
(answe with your and
r partner and discuss
inferen discuss and and think
ce answer the about
questio questions answers
ns) based on with their

what you partners.

read

Both of you

will write

the answer

on your

sheet

If you do

not agree

with you r

partner,

then you

both should

write both

answers
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Steps Teacher Students’
of the Time Activities Learning Observation
lesson: Activities
Discus 15 Let’s make Come
sion mins awhole back to
group the whole
group
Let’s
answer Discuss
questions and
together compare
their
What does answers
Uncle asa
Tungsten whole
mean when group
he refers to These
copper, metals are
silver, and found
gold as naturally
native, pure isolated
metals? and not
combined
Who is the with other
“she” that substance
Uncle s like
Tungsten in oxides.
talking Mother
about when Nature
he says
“she offers
the
platinum
metals, It implies
too”? that the
In the 2" oxides or
paragraph, Earths
what does were not
the phrase metals
“destitute because
of metallic they did
splendor” not have
imply? properties
of metals
What does He meant
Uncle that it is
Tungsten possible
mean at the to
end of the develop a
2" process
paragraph for doing
when he somethin
says, g without
“There can actually
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Steps Students’
of the | Time ;&?Snlegs Learning Observation
lesson: Activities
be a deep knowing
practical how it
knowledge works,
long before For
theory?” example,
smelting
was used
long
before
According science
to the understoo
passage, d how the
what did process
cavemen worked
have to do chemicall
with the V.
discovery When
of new they lined
metals in cooking
the fires with
eighteenth rocks, the
century? rocks
were
heated
along
with the
carbon
from the
At the end fire and in
of the the
passage, the process
author says discovere
that all of d the
the carbon process
was gone we know
after the as
crucible smelting
was taken which we
from the used to
furnace. retrieve
Where did metals
the carbon from their
go? ones.
The
carbon
combined
chemicall
y with the
oxygen
from the
tungsten
oxide
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Students’

Steps Teacher
of the Time Activities Learning Observation
lesson: Activities
Wrap- 5 Ask what Find main
up/ mins students points of
Annou learned reading
nceme passages
nt based on
Announce the
for the next inference
lesson skill

168




The Actual Schedule for Math Group Lesson Study

Time | Participants | To do Prep
First planning time (Nov. 4™
MT1 Lesson study planning time Digital Rfacorder
Observation sheet
) ) MT2 Set the schedule for lesson .
1:30 - 2:00 PM MT3 study Lesson study materials
F3 Think about research theme (math department
meeting)
Second planning time (Nov. 12"
Planning time -
. . MT1 Rethink about research theme D'.g.'tal Recorder
1:00 - 3:00 PM MT2 based on the aoals of math Initial research lesson plan
(9-11" hour) MT3 department 9 Observation protocol
F3 P MT1 and MT2 need subs

Complete research lesson plan

First delivering lesson by MT1 (Nov. 24™)

11:00 — 12:00 AM

MT1

MT2

MT3
F3

Algebra Il class observation

MT1’s classroom
MT?2 needs sub

12:00 — 1:00 PM

MT1
MT2
F3

Debriefing
Modifying the second version
of the research lesson

Second delivering lesson by MT2 (

Nov. 25™)

2:00 - 3:00 AM

MT1

MT2

MT3
F3

Algebra Il class observation

MT?2’s classroom
MT1 needs sub

3:00 - 4:00 PM

MT1

MT2

MT3
F3

Debriefing
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The Actual Schedule for Science Group Lesson Study

Time | Participants To do Prep
First planning time (Jan. 9")
ST1
1:30 — 2:00 PM ST2 Lesson study planning time Digital Recorder
' ' ST3 Think about research theme Lesson study materials
F3
Second planning time (Feb. 25™)
ST1 Lesson study planning time
2:00 - 2:10 PM ST2 Think about a tentative Digital Recorder
F3 schedule for lesson study
Third planning time (Mar. 25™)
ST1 Lesson study planning time
Rethink about research theme .
ST2 based on the goals of math Digital Recorder
1:20 - 2:10 PM ST3 g Lesson study materials
department
L1 . ST3 needed sub
£3 Set the tentative schedule for
lesson study
Fourth planning time (Mar. 31%)
STL Planning time Digital Recorder
ST2 . e
) ) Organize the content of the Initial research lesson plan
1:00 - 2:00 PM ST3 : . . A
unit of science reading Observation protocol
L1 o
£3 Initiate a research lesson plan | ST3 needed sub
First delivering lesson by ST1 (Apr. 6™)
ST1
ST2 Basic Chemistry cl STI’s cl
11:00 — 12:00 PM ST3 asic Chemistry class s classroom
L1 observation ST3 needs sub
F3
ST1
ST2 Debriefing Science lab
1:00 — 2:00 PM ST3 Modifying the second version
ST3 needs sub
L1 of the research lesson
F3
Second delivering lesson by ST2 (Apr. 7™)
ST1
ST2 ST2’s classroom
12:00 — 1:00 PM ST3 Chemistry class observation
L1 ST3 needs sub
F3
ST1
ST2 Science lab
1:00 - 2:00 PM ST3 Debriefing
L1 ST3 needs sub
F3
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Initial Evaluation Project Report for Math Group

Research lesson for lesson study
1. Unit: Chapter 4. Transformations of parents graphs
2. Unit Objectives

You will have the opportunity to:

e Transform a graph by stretching or compressing it, shifting it left or right, or flipping it.

e Write a general equation for a family functions

e Model physical situations with quadratic functions.

e Write equations in graphing form
3. Overarching goals for teaching

As following mathematics department goals of this year, teachers need to pay attention to:

1) Continue discussion on cooperative learning

2) Continue communication between teachers of like courses

3) Implementing and support of CPM curriculum in Algebra 2

4) Implementing T1-84 calculator skills in Algebra 2
4. Actual Situation of the Students

Students have not been good at cooperative learning for discovering and engaging roles to be
active participants, although they are getting better day by day. They are comfortable to use a
graphing calculator in classroom, however they are still struggled to switch the window if the
function is not in the window.

Some of students are lack of fundamental skills that they need. They understand the new
materials and the concepts that they are supposed to learn, but they just do not have the skills to
be able to manipulate equations and stacks. More specifically, they could understand linear and
exponential situation, but they can’t do quadratics or any other family of graphs (other linear and

exponential situations).
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5. Learning objectivities and activities of each lesson

Small group activities are major parts of the CPM curriculum

Learning objective —

Methods; points to

Lesson | Lesson title Students will: Learning activity notice
Collect non-liner data, | How can an equation help you
fit an equation to their | predict?
. data, and use their *What will the graph look like? . .
4'1.'1 Mode_llng equation to make *Should you connect the data Curriculum materials:
(omitte | non-linear L o scales, cardboard, and
d) data predictions points? . . compasses
*How can you find an equation '
that first the data?
- the shrinking targets lab
Connect . Curriculum materials:
. How can you shift a parabola?
transformations of * ,. | Graph paper,
Parabola . . What happens to a parabola’s .
412 | . L parabolas with their graphing calculator
investigation o . graph when you change the R
equations in graphing . : Student Activities:
f numbers in the equation?
orm Groups
Graph quadratic
Graphing a equations without Curriculum materials:
phing making tables. Students | How can you graph it quickly? Dynamic tool
parabola - . . - ; .
413 without a will rewrite quadratic - graphing and standard form of | Learning process:
equations from parabolas Compare non-using
table . Lo
standard form into calculator and using it
graphing form.
Learn how to write
quadratic equations for | How can you model the data?
N X * .
414 ) _ 5|tuat|_ons using the I—_|ovy can yor)u make a graph fit Curriculum materials:
(the Mat ematica graphing form of tzhe this situation? Paper for sketch
| modeling parabola y=a(x-h)* + k. | *What information do you need
researc . o . . - Graph paper
with Specifically, students in order to find an equation? .
h - * Support/ Evaluation:
parabola will develop an How can you be sure that our .
lesson) Learning log

algebraic strategy for
finding the value of the
stretch factor, a.

equation fits the situation?
- jumping jackrabbits

Transformin
g other

Transform the graph
y=b*, y=1/x, y=x, and
y=x’

How can you transform any
graph?

*How can you move a
parabola?

Curriculum materials:
Poster paper,

4.2.1 arent *How can you use our ideas markers
pra hs about moving parabolas to Student Activities:
grap move other functions? Groups
*What changes can you make to
the equation?
Identify the point (h, k)
for parabolas,
hyperbolas, cubics, and icul ials:
- square root graphs, and . N Curriculum materials:
Describing g ' What is the significance of (h, The Parent graph tool kit
relate the Point-Slope A
(h, k) for . k)? Student Activities:
4.2.2 . form of a line to (h ,k). .
each family . ) - the parent graph tool kit Groups
of functions They will consolidate - point-slope equations for lines | Support/ Evaluation:
their understanding of . :
Learning log

parent graphs and
general equations in the
Parent Graph Tool Kit.
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Use what they know
Transformin | about transformations Can you transform a new Lo
. . Student Activities:
g the to write a general function? GrouDs
4.2.3 | absolute equation for a family of | - Shifting graphs to find the Suppgrt/ Evaluation:
value parent | functions based on an general equation for a new . :
. Learning log
graph absolute value parent parent function
graph.
Use what they know
about transforming
parabolas to make How can you transform
conjectures about relations?
. transforming relations, | *How can you change the Curriculum materials:
Transformin e .
424 | gnon- gpemﬂcally parz;bolas equation so that the graph_ Blank paper
- functions in the form x=y moves horizontally? Vertically? | Student Activities:
(which will be called *How can the graph be Personal poster
“sleeping parabolas”) stretched? Flipped?
and circles. They will - relations and functions
define the meaning of a
non-function.
Learn how to convert a . .
. . - N Curriculum materials:
Completing | parabola into graphing | How can you write it in -
431 ! - Algebra tiles
the square form by completing the | graphing form?
square.
Extend the idea of
More completing _the square How can | find the center of a Curriculum materials:
. to change circles - .
4.3.2 | completing - ; circle? Algebra tiles
the square written in standgrd - general equations for families
form into graphing
form.

6. Research lesson (4.1.4)

a. The aims of this lesson - Learn how to write quadratic equations for situations using
the graphing form of the parabola y=a(x-h)? + k. Specifically, students will develop
an algebraic strategy for finding the value of the stretch factor, a. (Understand how to
model real life situations with parabolas.)

b. Research focus - For students to recognize and represent quadratic models

1) Academic learning
i. Could they write the equations?
ii. Do they know about the names of shapes?
2) Motivation and engagement
i. Some time take so long — how much time did students spend on actual
lesson?
3) Instructional features, information requested by instructor
ii. What kinds of questions did student ask?
ii. Make assumption — before read problems
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The Actual Research Lesson Plan for the First Delivering for Math Group

Activities of Lesson Study

Appendix C

Unit Transformations of parent graphs Topic | 4.1.4. How can | model the data?
Objective Students will learn how to wri_tg quadratic equati_ons for situations usin_g the graphing _form of the Date & 11/24/
parabola y=a(x-h)® + k. Specifically, students will develop an algebraic strategy for finding the value of Time: 08
s the stretch factor, a. Ime: | 5. g
Research For students to recognize _and represer}t quadratic models
Focus 1. Could they write the equations? Teacher | MT1
2. Do they know about the names of shapes?
Steps of t[he Time Teacher Activities Students’ Learning Things to Goals and mgthods of
lesson: Activities remember evaluation
Review and 10 Introduce today’s agenda Pay attention what e Write the e Whole group
introduction mins they are supposed to agenda activity
Review of the last class. do today clearly on the
Think about what they board
- Show vertex form learned through the . Make sure
of parabola (y=a(x- last lesson. that all
h)? + k) - Identify the student have
- Discuss what the parameters a graphing
Parameters - graphing form or calculator
represent vertex form of
- Variables — x, y parabola
Introduce the today’s y=a(x-h)? + k
lesson topic
- Mathematical Take out the textbook . Did students
modeling with and open p. 179 understand all
parabola discussion points?
Let’s read 4-46 together Read 4-46 together e  Show the
Emphasize discussion Listen carefully to question as a
points discussion points pdf
- How can we make document on
a graph fit this the screen
situation . Make sure
- What information that all
do we need in order students are
to find an looking at
equation? screen and
- How can we be reading 4-46
sure that our
equation fits the
situation?
Developmen | 15 Let’s solve 4-47 as a Make groups and e  Prepare e Small group
tl mins group (or individually) discuss how to solve 4- worksheet or activity
(Find an Check the group work or 47 address that e While solving 4-
equation) response students’ - a. sketch the path they need to 47, did students
asking - b. figure out h paper and actively consider
and k turn it in later discussion points
- c.strategytofind | ¢  Make sure and have no
a that they problem to follow
- d. domain and discuss about further guidance?
range their e  Did students have
- e. different strategies accurate answers
equation? of each question?
e  Did students
manipulate
calculators in the
right way?
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Steps of the . A Students’ Learning Things to Goals and methods of
lesson: Time Teacher Activities Activities remember evaluation
Discussion 10 Discussion 4-47 Answer three . Not to use . Did students
mins - three different different equations vertex to come up with
equations that they Discuss their own find “a” three different
come up with strategies e Different equations with
- discuss strategies locations for own strategies?
- make sure “c” the axis e  Whichoneis
. Each group their best?
might have
different
equations
Development 10 Let’s solve 4-48 and 4-49 Make groups and e Addressthat | «  Each student can
1 mins as a group activity discuss how to solve they need to do individually
(Further 4-48 a piece of within a group
practice to find - Distance of 150 paper and . Did students have
equations) Check the group work or feet turn it in the accurate answers
response students’ asking - Height of 100 next day of 4-48?
feet e Did students have
Make groups and accurate answers
discuss how to solve of 4-49?
4-49
- Dips 15 feet
below the
ground
- The width is 40
feet
Wrap-up/ 10 Ask what students learned Our group used e Were students
Announcement | mins - How did you distance and height able to summarize

find equations
from different
situation?

- What were
some
difficulties to
find equations?

Take out the learning log
and write down what you
have learned today

Remind students of
homework

Announce for the next
lesson transforming other
parent graphs

Our group used graph

to find a vertex of

parabola

| planed to find it

with calculator, but |

am not good at using

it.

Write what they have

learned today

- Strategy to find
equations

Write down
homework
Look at the textbook

. Put up the p.
177 on the
board

. Look at p.
177

. HW: 51 - 58

what they have
learned today?

. Did students
write what they
were supposed to
know?
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The Actual Research Lesson Plan for the First Delivering for Science Group

Scientific Inference

Reading science passage and group inference

(Answer
inference
questions)

and answer the questions
based on what you read
Both of you will write
the answer on your sheet
If you do not agree with
you r partner, then you
both should write both
answers

answers with their
partners.

discuss based
on their
reading

. Encourage
them to read
passages
carefully

Unit ba_sed on re:admg Topic questions
science topics
Students will read information about science topics in a way Date
that they can understand them and pull information out that is 2 4/06/0
Objectives important to them. Tim 9
Students will understand that reading just the words only gives . 5-6"
them a small amount of information from reading a passage. &
In order to improve students’ ability on the reading science
Research passage for standardized tests, how are tea_chers gble to Teac
Focus encourage st_udents_to get involved in reading science topics her ST1
with the various skills needed to do well on the standardized
tests?
Steps of j[he Time Teacher Activities Students’ Learning Things to Goals and mgthods of
lesson: Activities remember evaluation
Introduction | 5 e Introduce the today’s e  Pay attention what e Write the e Whole group
mins lesson topic they are supposed to agenda activity
e Inference question do today clearly on the
e  Explain pair work board e  Did students
. Find your partner . Make sure understand all
e Have reading passages that all procedures?
and a worksheet students are
e  Read passages with your paying
partner, taking turns attention
reading
e Once you have finished,
discuss and answer the .
questions on a worksheet | ®  Find a partner for the
. Let’s start to make a pair pair
first
. Make sure
that all
student have
a worksheet
and passages
Development | 15 e  Let’sread passages with | ¢  Read passage and e Make sure e Pair activity
l mins your partner and discuss discuss and think about that students e While reading, did

students actively
answers questions?

. Did students have

appropriate
answers of each
question?
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Steps of the - S Students’ Learning Things to Goals and methods of
lesson: Time Teacher Activities Activities remember evaluation
Discussion 15 Let’s make a whole Come back to the e Make sure e Whole group
mins group whole group that students activity
complete e  Did students come
their up with proper
Let’s answer questions Discuss and compare worksheets answers based on
together their answers as a the inference
whole group skill?
What does Uncle These metals are
Tungsten mean when he found naturally
refers to copper, silver, isolated and not
and gold as native, pure combined with other
metals? substances like oxides.
Mother Nature
Who is the “she” that
Uncle Tungsten in
talking about when he
says “she offers the It implies that the
platinum metals, too0”? oxides or Earths were
In the 2" paragraph, not metals because
what does the phrase they did not have
“destitute of metallic properties of metals
splendor” imply? He meant that it is
possible to develop a
What does Uncle process for doing
Tungsten mean at the something without
end of the 2" paragraph actually knowing how
when he says, “There it works, For example,
can be a deep practical smelting was used
knowledge long before long before science
theory?” understood how the
process worked
chemically.
When they lined
According to the cooking fires with
passage, what did rocks, the rocks were
cavemen have to do with heated along with the
the discovery of new carbon from the fire
metals in the eighteenth and in the process
century? discovered the process
we know as smelting
which we used to
retrieve metals from
their ones.
At the end of the The carbon combined
passage, the author says chemically with the
that all of the carbon oxygen from the
was gone after the tungsten oxide
crucible was taken from
the furnace. Where did
the carbon go?
Wrap-up/ 5 Ask what students Find main points of e Were students
Announcement | mins learned reading passages able to summarize

Announce for the next
lesson

based on the inference
skill

what they have
learned today?
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Lesson Study Reflection Paper (MT1)

For my Track Il evaluation, | chose to do a lesson study with MT2 as the other teacher
and the facilitator (the researcher of this study). MT3 also participated in the planning and
observation of the lesson. MT2 and I chose to use Algebra Il as our class to do the lesson study.
We are currently using the College Preparatory Math Series—Algebra 11 Connections as our text.
This is a new text that we are implementing this year. One of the reasons that we chose this class
is so that we would have the opportunity to look more closely at how the new curriculum is
working for these students and how their algebra and geometry curriculum has played a role in
their success and/or failure to this point in algebra I1.

There were several issues that we discussed during our planning meetings concerning the
students and their backgrounds. These group of students from our school have been the first
group through the new algebra I curriculum 2 years ago (Discovering Algebra), the first group
through the new geometry curriculum (CPM Geometry Connections) last year and are now the
first group going through the new algebra Il curriculum (CPM Algebra Il connections). We also
pointed out that not only are they the first group of students through the curriculum, but for most
of the teachers it was also their first time through the new curriculum. We know that there can
be a dip with any new curriculum so we are trying to decide which issues are related to the
natural dip in the implementation process and what issues may be related to the curriculum or the
instruction by different teachers.

Many of my reflections are based not just on the lesson itself, but about the ideas that
were shared when we were discussing the class, the curriculum and the lesson that we were

teaching.
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In the planning process MT2 and | shared the concern that some students are very good at
working cooperatively with other students, but certainly not all students. The goal of the
curriculum is to let the students work their way through the material with guidance from the
teacher. It does take some amount of struggling with the material and making mistakes to get to
the discovery process. The balancing act of the teacher needs to be to encourage the students to
try to work out the problems on their own without stepping in too soon and just telling them how
to do the problem. At the same time, the teacher needs to try to prevent the students from getting
too frustrated because they feel they have no help at all and as a result they shut down. MT2 and
| discussed how it is easy to fall into the habit of just telling the students how to do the problem
instead of giving them the time to work through it. It seems that the more you tell the students
how to do the problems, then the more they expect you to tell them how to do the problems and
they become more resistant to the cooperative learning and discovery process. | think the
teacher will often tell the students what to do because it seems to “save time” because it takes
much less time to just tell them how to do the problems than to let them discover the problems
on their own.

The second main topic that we discussed and thought about was the basic skills that the
students came into the class with. When we were discussing the lesson, I had shared with the
team that it seems my students had a lack of basic algebra skills that seemed to hinder them in
completing the lessons successfully and in a timely manner. It seemed that they were able to
understand the new concepts that we were working on for algebra II but weren’t able to finish off
the problems because of basic algebra errors or major misconceptions in how to solve an
equation. | have had discussions with other algebra Il teachers this year and came into the lesson

study feeling like my classes were the only ones that were struggling with their algebra I skills.
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| was the first one to teach the lesson. Since | have two algebra Il classes, | actually
taught the lesson back to back, but it was only observed by the team during the second class. It
went really well the first time and | was pleasantly surprised to see the teams work cooperatively
together and struggle through the process a little bit to figure out a way for them to solve for a,
but they all persevered and were able to complete the first problem. All of the teams in that class
were able to complete that teamwork assignment that we had established for the day.

When the team came to observe the lesson the second time | taught it, | had almost the
same results. It did seem that two groups in particular during the lesson study seemed to struggle
with some of the basic algebra skills that | had shared was a concern of mine prior to the lesson.
| was happy that the lesson study team members were able to observe how the lack of skills in
some slowed down their group tremendously. | think it never really occurred to me that the pace
of the group had a lot to do with the fact that time had to be taken for me to go over basic algebra
(which often took more than just a reminder) with some individuals. | feel that I tend to focus
on the students that can’t seem to solve equations that I think are within their abilities. The team
did point out that the majority of the students in the class were successful with the lesson and
were able to complete the lesson.

The next day MT2 taught the lesson in her algebra Il class. My job was to observe the
academic learning in the classroom. As | walked around I noticed that many of the students in
her class had similar struggles with the algebra skills also. | think for me to see that my students
weren’t the only students struggling with this was an eye opener for me. It definitely has
changed my perspective on my classes and how far many of my students have come since the

beginning of the year because | have allowed them to struggle through their errors and now they

180



seem to work through them more quickly. All of the groups in my classes but one were able to
complete the 2 problems that came after the initial discovery problem!

Overall, the lesson study was a great experience. | was a little apprehensive to begin with
but having the facilitator help to facilitate the process and also to have MT3 sit in with us in the
initial planning stages was very helpful. The discussion of the main issues that | had been
dealing with—working cooperatively, completing the teamwork (how much time is wasted) and
the lack of basic algebra skills was very beneficial to me. I think on the final day, we indirectly
came to the conclusion that the amount of time it takes them to complete the teamwork is related
to the lack of basic algebra skills. Those that struggle with solving or manipulating equations
tend to be the ones who don’t finish on time. I also realized that I do need to focus on the
positives in my class—the fact that 80 to 90% of the students are completing the assigned tasks.
We also came to the conclusion that if we emphasize how to solve equations whenever it comes
up (doing the opposite), then maybe they will retain the concept better and be able to be more

successful in the future.
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