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I learned that planning a science lesson as a group can be
very frustrating as well as very rewarding: Frustrating when
I had to suspend certain beliefs that I held about what con-
stitutes a good science lesson in order to really listen to what
another member of our group was trying to share…. Reward-
ing in having the chance to think deeply about what I think
is important in planning, assessing, and delivering a lesson,
and getting to hear what other people think is important.

—A teacher participating in a San
Francisco Lesson Study group

For >20 yr, the American public has grown accustomed to
the drumbeat of bad news about their schools. Poor perfor-
mance on standardized tests, gaps in achievement between
minority and white students, and high student drop-out
rates have become part of the modern lexicon. It is clear that
the path forward to address these problems should empha-
size and reflect the overwhelming importance of effective
teaching. There is cogent evidence that a competent teacher,
with good quality curricular materials and adequate re-
sources, makes a major difference in student performance
on standardized evaluations (Ferguson, 1991; Hammond
and Ball, 1997; Wenglinski, 2000). This fact was recognized
by the National Commission on Mathematics and Science
Teaching for the 21st Century when it stated that, “…the
most direct route to improving mathematics and science
achievement for all students is better mathematics and sci-
ence teaching” (U.S. Department of Education, 2000, p.7).

Beyond the gloomy numbers in international examina-
tions, which show that students in the United States do
poorly in both science and mathematics when compared
with students in comparable countries, there is perhaps a
silver lining. Researchers are looking closely at the educa-
tional cultures of consistently high-performing countries,
such as Japan, and asking if there are similarities and differ-
ences in approaches, and what aspects of those systems are
transferable to our own.

What they are finding is perhaps surprising. There are
dramatic differences in the methods used by teachers in Ja-

pan and their counterparts in the United States. Examina-
tion of many hours of videotapes (as part of the Third Inter-
national Mathematics and Science Study [TIMSS] videotape
study project) (Stigler et al., 1999) of mathematics teaching
suggests that teachers in the United States are more likely to
state concepts directly to students, while teachers in Japan
predominantly develop students’ thinking about concepts
rather than simply stating the concepts. Teachers in Japan
(Stigler and Hiebert, 1999) focus more of their lesson content
on what is referred to as “medium or high quality math-
ematical content” (such as problem-solving strategies),
whereas U.S. teachers spend most of their lesson time occu-
pied with “low quality content” (such as repetitive practice).
In Japan, a high percentage of lessons include student pre-
sentations, whereas in the United States, <10% of 8th-grade
lessons involve student presentations. It appears from analy-
sis of Japanese and U.S. educational systems that the differ-
ence is not so much in the teacher competence as in the meth-
ods that the teachers use.

One might argue that teachers transfer to their classroom
many of the practices and methods that were used by their
teachers. Whether or not that is the case, Japanese school
systems, particularly at the elementary grade levels, incor-
porate a mechanism for helping in-service teachers to incre-
mentally improve their classroom practice. Known as Les-
son Study (or jugyou kenkyuu in Japan), it is a mechanism
that helps Japanese teachers to improve their practice based
on evidence from the classroom. Lesson Study is based on a
long-term, continuous improvement model—one that val-
ues gradual change built on existing classroom practice. It
starts from the premise that the lesson—that is, what hap-
pens in the classroom—is critically important. The purpose
of Lesson Study is not to produce the “perfect lesson,” but
rather to catalyze the process of professional development
that occurs when teachers collaboratively reflect on student
understanding and the evidence for it, and plan the class-
room experience. It is focused on student learning and on
the classroom observations, evidences, and student work
that reveal the level of success. It is a collaborative process,
allowing teachers to engage in a mutually supportive
deconstruction of what went right as well as what went
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wrong during a lesson, building on shared ownership of the
product lesson. It moves teachers into the realm of research-
ers, using the classroom as their laboratory—a place where
they hypothesize, test, evaluate, and revise in much the same
way that bench scientists do.

Although college- and university-level science educators
are not faced with the climate of standardized test-driven,
high stakes accountability that many K–12 educators sense
that they operate in, they are nevertheless being confronted
with powerful encouragement to rethink the way they have
been teaching science to undergraduate students (National
Research Council, 2003a,b). Although not yet practiced ex-
tensively at the college and university level, the process of
Lesson Study offers a model for how faculty could accom-
plish this revisioning of undergraduate science education
through a series of collaborative, gradual and continual im-
provements in classroom practice, rather than through the
more daunting process of wholesale, dramatic change. The
Lesson Study process also provides multiple opportunities
for partnerships across the K–16 continuum, because the
broad goals for student learning of science across the con-
tinuum are often the same.

THE LESSON STUDY CYCLE

Although Lesson Study is most pervasive in the elementary
schools of Japan, it is not unique to any country, and its es-
sential features are embraced by teachers everywhere. What
is studied or is the subject of research in Lesson Study is the
actual classroom lesson. However, what makes this approach
different from typical classroom practice is that the lessons
become much more than the concern of individual teachers
working in isolation—in Lesson Study, small groups of
teachers meet on a regular basis to collaborate on the plan-
ning, implementation, evaluation, and subsequent revision
of classroom lessons (Stigler and Hiebert, 1999).

Lesson Study as it is practiced in Japan can take place
within just one school (single school Lesson Study) or can be
open to teachers and educators from a broader region, such
as a local school district (public Lesson Study). It can even
take place among participants at a regional or national con-
ference. The frequency of Lesson Study group meetings can
vary from several times a year to a more intensive schedule
of meeting once a month or even once a week. Catharine
Lewis and Ineko Tsuchida (1998) and Makoto Yoshida (1999),
on the basis of their extensive observations of Japanese class-
rooms, have described what are now generally considered
to be the major elements of the Lesson Study cycle. These
elements are explained briefly in the paragraphs below and
are summarized in Figure 1.

Goal Setting
Lesson Study begins with the setting of shared, long term
goals for improvement that connect with desired student
characteristics. These goals are broadly stated so that they
can serve to motivate and unify the process, and in addition
to remind teacher participants of the qualities that may un-
derlie student learning, but that often get forgotten in the
routine of daily classroom practice. When setting the goals
for Lesson Study, teachers might think about the biggest gap
between what they perceive as students’ actual qualities and

those that are ideal. Some examples of these broadly stated
goals include “to develop instruction that ensures that stu-
dents achieve basic academic abilities while fostering their
individuality,” “for students eyes to light up when learning
science,” or “for students to become problem-solvers”
(Lewis, 2002a). The Lesson Study group then translates these
broadly stated goals into the context of a particular grade
level or subject matter theme.

Collaborative Lesson Selection and Planning
A next step is for the group to identify and choose a unit of
study, and then to hone in on a specific lesson topic. The
chosen unit and topic are aligned with the both overarching
goals and the more specific grade or subject matter goals
(Lewis, 2002b; Research for Better Schools, 2003). Members
of the Lesson Study group then meet regularly to collabo-
rate on the planning of a particular lesson and how it will be
taught. During this phase of lesson selection, teachers may
do independent research and report back to the group as a
whole on their findings, turning to their own prior instruc-
tion, textbooks, and Web sites for sources of the best avail-
able materials to inform the lesson-selection process. It is also
during this phase that Lesson Study group members might
invite an outside expert (a so-called knowledgeable other)
to help enhance content knowledge about the subject mat-
ter, discuss ideas about how students think and learn, or oth-
erwise support the planning of the research lesson (Research
for Better Schools, 2003).

Teaching the Lesson with Peer Observation
After agreement is reached about the best strategies for the
lesson and its instruction, one of the teachers who partici-
pated in the planning teaches it to an actual class. Any one
of the teachers that participated in the planning of the les-
son might do the teaching. What is different about Lesson
Study is that the teaching is observed by fellow teachers in
the Lesson Study group, along with the knowledgeable
other(s) and is often videotaped. The observers collect data
on student learning and thinking, often working in a prede-
termined way—for example, different observers may focus
on different aspects of what is transpiring in the class. The
task of one observer might be to record the methods that
students use to problem solve, while another might focus on
collecting and recording information on student interest and
motivation (Lewis, 2002c). In Japan, the study lessons are
sometimes observed by teachers from other schools, even
teachers traveling from other regions of the country. Al-
though the teacher delivering the lesson at these “Open
House” observations may feel some trepidation, this is mini-
mized because the lesson is collaboratively planned, and
because the other members of the planning team share the
responsibility for the lesson. In addition, the focus of the
observation process is on the lesson, not on the teacher.

Debriefing the Lesson
Following the Lesson Study, participants meet to debrief the
lesson. This research colloquium typically begins with the
teacher who taught the lesson speaking first about his or her
perceptions of what went well or went poorly. The other
members of the Lesson Study group then explain the goals
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for the lesson and how it was designed to accomplish them.
The entire group of observers, including any invitees if the
lesson has been an “Open House,” then discusses the evi-
dence gathered during the lesson, using either a structured
or more open-ended format. Observers report on what stu-
dents did during the lesson, on evidence of student learn-
ing, and on the level of students’ engagement, persistence,
and/or frustration. The discussions are often lively, since the
lessons by their design are provocative, evoking the often
different perspectives that individuals hold about how chil-
dren learn and develop (Lewis, 2002a).

Consolidation of Learning
The information from this research discussion is used by the
study group to continue to improve the lesson. The lesson is
often retaught by a new teacher after incorporation of the
revisions. The cycle of goal setting, collaboration on plan-
ning and revision, peer observation of teaching, and in-
formed fine tuning continues, culminating in a product les-
son. Working in this manner, a Lesson Study group may re-

tain the same research theme for several years, or begin the
cycle again with a new theme.

LESSON STUDY IN THE UNITED STATES

In an article that served as many educators’ introduction to
Lesson Study in the United States, Lewis and Tsuchida (1998)
raised concerns about whether Lesson Study was transfer-
able to this country. Some of what they viewed as the impor-
tant supporting conditions for Lesson Study may be absent
in the United States. For instance, Japan has a national cur-
riculum, described as “spare” or “frugal” because it covers
far fewer subject matter topics at each grade level than does
the typical U.S. curriculum. As a result, more class periods
can be devoted to each topic, and teachers can spend more
time exploring effective ways to teach it. Collaboration
among teachers that often cuts across schools and even re-
gions is the norm in Japan, despite the fact that the daily
time that teachers spend with students is as least as much as
in the United States. This continuous, collective effort is con-

Figure 1. Elements of Lesson Study, an educator-driven professional development cycle. The ultimate purpose of Lesson Study is not to
achieve a perfect lesson, but rather for participants to experience together the process of thinking deeply about specific ways to achieve major
instructional goals and of how to determine if these goals have been achieved. Modified from Lewis, Catharine, C., Lesson Study: A Handbook
of Teacher-Led Instructional Change, 2002b, p. 3.
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sidered essential to achievement of good teaching. Finally,
self-critical reflection as a path to improvement, a core
premise of Lesson Study, is an established and esteemed
practice in Japanese culture; at the same time teachers are
much less subject to external evaluation by the school ad-
ministration, and the climate for revealing one’s weaknesses
may thus be a safer one. In the absence of these supporting
contexts in the United States, Lewis and Tsuchida have
voiced concern that the central premises of Lesson Study
might be diluted by “domestication” to fit the prevailing cir-
cumstances of a given Lesson Study group.

Despite these concerns, since 1999, numerous Lesson
Study projects have sprung up in the United States as teach-
ers and administrators recognize that it incorporates the idea
that teachers should be leaders in their own professional
development. The first Lesson Study Open House in the
United States was held at Paterson Public School Number 2
in a high poverty area of Paterson, NJ, in collaboration with
the Greenwich Japanese School of Connecticut, the Lesson
Study Research Group of Teachers College of Columbia Uni-
versity, and Research for Better Schools (Fernandez and
Yoshida, 2001). Other school groups soon followed suit. An
example of such a group is offered below to illustrate how
Lesson Study can unfold in the U.S. context.

One example of a lesson-study-inspired effort comes from
the University of California at San Francisco’s Science and
Health Education Partnership (UCSF SEP), a partnership
between the university and the local public schools to sup-
port K–12 science education. As a follow-up opportunity to
a UCSF SEP graduate-level summer course in biology, el-
ementary, and middle school teacher alumni of the course
are invited to join an SEP Teaching Roundtable. These Teach-
ing Roundtables are intended to support classroom imple-
mentation of ideas learned in the course and engage teach-
ers in sharing lessons, analyzing student work, and reflect-
ing on teaching challenges. Each Teaching Roundtable gen-
erally involves three to six teachers from multiple schools
and across multiple grade levels. In early versions of the
Roundtables, discussions of design of science assessments,
adaptation of curriculum materials to be more inquiry-based,
and student participation and development were often lim-
ited in depth by a lack of a common experience of a particu-
lar lesson by the group.

To address this issue, an SEP Teaching Roundtable group
in its second year chose to adopt a Lesson Study approach
so that they could together, as a group, plan, teach, assess,
reflect upon, and redesign one science lesson in depth. The
five teachers in this SEP Teaching Roundtable included two
3rd-grade, one 5th-grade, one 8th-grade, and one K–5 Sci-
ence Resource teacher, representing one middle and four el-
ementary schools. The group embarked upon an effort where
all of the teachers would collaborate on planning a science
lesson that could be taught across grades 3, 5, and 8. After
much analysis and discussion of the California State Science
Standards, the group decided that the content focus of the
lesson would be on the chemical properties of matter, a con-
tent strand that appears at each of these grade levels. As in
traditional Lesson Study efforts, the group invested a sub-
stantial amount of discussion time in negotiating the goals
for student learning that would guide the overall develop-
ment of the lesson. It was decided that the lesson should
provide opportunities for students to: (1) understand that

substances can be identified through differences in their
physical and chemical properties, (2) develop skills and atti-
tudes of problem solvers, and (3) have the courage to test
their own ideas.

After six planning meetings, the collaboratively developed
a Mystery Powders Challenge lesson series, based on the El-
ementary Science Study (ESS) Unit entitled Mystery Powders
(ESS, undated). The lesson series was taught in one 8th-, one
5th-, and two 3rd-grade classrooms. Each incarnation of the
lesson was observed by at least one other group member and
often times several, and videotaped by an SEP staff member.
Observing group members collected evidence from a pair of
students, taking detailed field notes of student conversations
that would later be transcribed, shared, and used to reflect
on the lesson. After teaching the Mystery Powders Challenge
lesson in these four classrooms at three grade levels, indi-
vidual teachers watched videos of their classroom and wrote
written reflections on what they learned in planning and
teaching the lesson. Subsequently, the group reconvened to
exchange observations, classroom field notes, and insights,
as well as to discuss classroom evidence of how well the les-
son, as currently designed, helped students make progress
towards achieving the original lesson goals. In final, written
reflections, teachers described their own learning as a result
of the Lesson Study-inspired experience, as presented in
Table 1.

As we hope is clear from this example, the practice of Les-
son Study can have an important impact. It can improve
teachers’ morale through a lessening of their sense of isola-
tion as they assume shared ownership of important goals
and practices of their profession. It gives teachers an oppor-

I have never worked this closely and extensively
planning one lesson with a group of teachers. I
have learned that I like working together much
more than I imagined, and actually learn more
with reflection time.
I was surprised by how much third graders
were able to perform and analyze the lab—if I
were to just look at their written work without
observing the class, I may not have come to this
conclusion; however, the students’ conversations
showed that they understood more than they
were able to express in the written form.
I relished the opportunity to observe others’
classrooms and see tremendous benefit in taking
detailed observational notes and sharing them
with other teachers.
I think that I would not have been exposed to so
many different ideas about science teaching and
learning had I only been talking with my own
colleagues from one work environment or with
teachers from only one grade level. It was the
variation in our backgrounds, daily practice,
and perspectives that made the conversations
interesting.

Table 1. Quotes excerpted from the final written reflections of
elementary and middle school educators who participated in a
Lesson Study project (as part of a Science and Health Education
Partnership Teaching Roundtable)

Educator A

Educator H

Educator M

Educator X

Quote Educator
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tunity to carefully study student learning and behavior, see
their teaching through the eyes of both colleagues and stu-
dents, and as a result, to develop powerful instructional
knowledge that can be applied to their teaching of any les-
son (Lewis, 2002c).

COLLEGE AND UNIVERSITY PARTNERS IN
LESSON STUDY

Lesson Study provides an opportunity for partnerships be-
tween the K–12 community and higher education that can
benefit both sides of the collaboration. The first Lesson Study
at Paterson Public School Number 2 (Fernandez and Yoshida,
2001) provides an example of such partnership, as do the
longstanding collaboration between Mills College (where
Catharine Lewis is on the faculty) and regional California
schools (Mills College, undated), and the SEP Teaching
Roundtable described above. Another example of such a
partnership started in Delaware in the fall of 2002, when
teachers and administrators and university faculty began a
Lesson Study project to incorporate this approach into the
culture of middle school science teaching within Brandywine
and Christina School Districts (Figure 2). With approxi-

mately thirty 7th- and 8th-grade teachers and their adminis-
trators involved, this project is now in its third Lesson Study
cycle. Over the past year, members of the Lesson Study
group have met numerous times in all-day and after school
workshops (planning sessions), have had two Lesson Study
Open Houses, where they opened the doors to the public
(including the School Board and district-level administra-
tors), and have traveled to out-of-state Lesson Study Open
House demonstrations. One of the research lessons from this
collaboration focused on the difficult conceptual topic of lev-
els of organization of living systems; another research les-
son focused on connecting the characteristics of phase
change with data that students collected supporting the par-
ticle model.

More important than the observable features of Lesson
Study has been a gradual deepening of the level of profes-
sionalism on the part of teachers. Discussions are focusing
on the important details of classroom practice. Teachers are
incorporating evidence from student work in their discus-
sions. Teachers are growing as leaders in their schools by
identifying barriers such as the lack of time in the school
day for collaboration focused on instruction, and are com-
municating their needs to their administrators. They are also

Figure 2. Lesson Study group composed of middle school teachers, administrators and university faculty.
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becoming leaders within the project, and the project is mov-
ing steadily toward the time when Lesson Study will be sus-
tainable by the teachers themselves. The teachers feel that,
because of their efforts, student achievement will gradually
improve.

What role might the university and its faculty have within
this system of school-based, teacher-led professional devel-
opment? In the case of this Delaware Lesson Study, the
project was initiated by University faculty who obtained a
Title II (No Child Left Behind) award. This award provides
funding for many of the activities of the project. During the
grant-writing phase, there were discussions with adminis-
trators and teachers to incorporate their thinking and to re-
cruit Teacher–Leaders within the two districts. These grant
funds have supported travel to Open Houses in New Jersey
and Connecticut, have provided substitute teachers where
needed, and have provided organizational support for many
of the activities during the first year. Video equipment has
been purchased so that teachers can collect a record of the
lessons to be used for reflective discussions. Finally, the fac-
ulty have facilitated the Lesson Study discussions and some-
times served as the “knowledgeable others” by providing
content expertise. During the first year, many of the activi-
ties were initiated by the faculty, but the project will soon be
less dependent on faculty and more “owned” by the teach-
ers.

A FUTURE FOR LESSON STUDY IN COLLEGES
AND UNIVERSITIES?

Lesson Study addresses many of the concerns about the ef-
fectiveness of science teaching at the college and university
level expressed by the National Research Council (2003b).
What would it take to add the formal structures of Lesson
Study to what is typically now a less focused enterprise, one
in which the overarching educational goals of the institu-
tion, the department, the course itself may get lost in the
everyday mechanics of running a large enrollment course?
Multisectioned, introductory courses might be fertile ground
for attempting to collaboratively introduce reflective discus-
sions about classroom practice, based on evidence from fac-
ulty classroom observations of student performance. The
instructional staff of these courses often includes graduate
and/or undergraduate teaching assistants; introduction of
lesson study to this setting would have the added benefit of
providing opportunities for the professional development
of these nascent educators.

A test of this idea will occur in the spring of 2004 at the
University of Delaware. In the spring semester of 2003, two
of us (D.A. and R.D.), in collaboration with faculty and ad-
ministrations from the Physics, Biology and Geology Depart-
ments and the School of Education, joined together all of the
basic science courses that elementary education majors take
plus science teaching methods into a single entity called the
“Science Semester.” This course, which allocated 4-credit
hours to each of the discipline areas (physical, life, earth sci-
ence and teaching methods), used strategies such as prob-
lem-based learning to foster integrated understandings of
science across disciplines. While the course was in session,
the faculty and teaching assistants met regularly to debrief
each week’s classes; all faculty were generally present at both
the course meetings and the debriefings. Our goals were to

provide students with a more integrated understanding of
science and how it can powerfully inform and enrich their
understanding of the world, and to help them along the road
toward becoming reflective teachers.

In this Science Semester enterprise, we are clearly on a tra-
jectory that could lead to Lesson Study. It seems a small, but
somehow intimidating, step to add the other components:
structured peer observations, videotaping and recording of
data focused on student understandings, reflections on stu-
dent performance, reflective discussions focused on the les-
son, not the teacher. Is this an idea with real potential to
launch us on a path to achieving more effective teaching and
learning? Or will we fall victim to Lewis’ and Tsuchida’s con-
cerns (1998) about Lesson Study projects that fail to operate
in the context achieved in the Japanese cultural triad of a
“shared and frugal” curriculum, emphasis on collaboration,
and esteem for critical self-reflection? We look forward to
finding out.
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