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Improving Mathematics Through Lesson Study

By Jennifer Stepanek, Melinda Leong, and Rhonda Barion

he professional development practice

of lesson study—or Jugyokenkyn—

has a long history in Japan. But it is
only within the past decade that it has been
increasingly implemented by educators in
the United States. Lesson study first gained
widespread attention in The Teaching Gap (Sti-
gler & Hiebert, 1999). Still greater interest
int lesson study was generated by Japan’s high
rankings in the Third International Mathe-
matics and Science Study {TTMSS) (Gonzales,
(Guzman, Partelow, Pahlke, Jocelyn, Kastberg,
& Williams, 2004).

The TIMSS results, which reflect student
achievement at the fourth- and eighth-grade
levels, showed Japanese students outperform-
ing their U.S. peers in mathematics by 47 and
66 points in primary and secondary school,

Just the Facts N

m Teachars {in Japan] have réporied improved instruction, gained
greater understandmg of subject fiatter; Thade'a stronge{
connsction between their work’ and long- . goals for
students, and davel oped an mpmved abelsty to “see chflcirep”

(Levws 2000 Lewas &Tsuchﬁda ?997)

. Teachers deve!op a cammcm fanguage and a shared vision
when pianmng alegson mga’[her and dxscussmg ewdenca of

student leammg (E_Eptak 2005)

respectively. The National Council of Teach-
ers of Mathematics has also drawn attention
to lesson study in recent years as a way to
help teachers develop effectdve pedagogy for
standards-based instruction.

What is lesson study? It is essentially a
practice in which teachers collaborate to plan,
ohserve, and refine a research lesson:

Teachers work in teams to plan
research lessons and investigate
guestions related to the schoolwide
goal {which comes from looking at
assessment data or defining qualities
they want students to develop]. They
often begin with a whole unit and
then narrow their focus to a specific
lesson. One teacher from the team

{Stepanek, et al;, 20075 18),

What is lesson
study? It is
essentially a
practice i
which teachers
collaborate to
plan, observe,
and refine a
research lesson.

] “'Withq'ut at least one administrator who understands and values
Tesson study, ftwil be difficult §fnot impossibie) to sustain it”

m Rather than relving on-reseér_g:hers., teachers devslop.and use
_heirprofessional judgmeant; h'or_}e their ability to-gather, anayze,
and interpret data; and verify what works in the classroom.
Teachers report fesling more like professionals s a result of
their lesson study work (Wilms, 2003},
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presents the lesson in his or her classroom.
The other teachers observe the lesson, tak-
ing notes on what the students are doing
and saying. The observations are guided

by specific evaluation questions. Later, the
lesson study team and any other observers
meet to discuss the lesson and their observa-
tions. This is an engaging interaction of ideas
and suggestions, with the focus always on

the students. The group may meet several
times to improve the lesson and prepare for a
second implementation, aithough the teach-
ers mmay decide not to reteach it. The Jesson
is presented again, using the same process
for observadon and discussion. The teachers
often publish a report about their research
lesson, including the teachers’ refiections and
a suminary of group discussions. (Stepanek,
2003, p. 5)

By using lesson study, teachers take on the role
of researchers to verify what works in the class-
room. They deepen their own understanding of
how different topics complement and build on each
other, And they reflect on their curricula and how to
transiate their content knowledge into experiences
for students. When lesson study is implemenrted on 2
schoolwide basis, it benefits every classroom.

Building a Research Base
Lesson study has spread throughout the United
States: Chokshi and Fernandez (2005) identified 150
clusters of lesson study activity, involving at least
2,200 teachers in practices that ranged from small
groups in single schools to large initiatives. How-
ever, most of the results of the impact of lesson study
come from Japan. Teachers there have reported
improved instruction, gained greater understand-
ing of subject matter, made a stronger connection
between their work and long-term goals for students,
and developed an improved ability to “see children”
(Lewis, 2000; Lewis & Tsuchida, 1997).

Lewis, Perry, and Murata (2006) argued that
“three types of research on lesson study are critically
needed: expansion of the descriptive knowledge hase

on lesson stdy; explication of lesson stady’s mecha-
nism; and iterative cycles of testing and refinement
of lesson study” (p. 3). Until such rigorous research
is carried out on lesson study in both the United
States and Japan, it’s necessary to look to the litera-
rure on professional development to build a strong
rationale for lesson study in this country. (See figure
1 for comparisons between effective professional
development and lesson study.)

Lesson Study and Mathematics
Instruction

Although lesson study can be applied to any content
area, it is most frequently associated with mathemat-
ics and the problem-solving approach to that subject
in Japan. One of the most documented examples of
lesson study and its impact on mathermnatics achieve-
ment in the United States comes from a study of
Highlands Elementary School (Lewis, Perry, Hurd,
& OFConnell, 2006), one of the first U.S. schools to
adopt this practice.

The researchers found that Highlands students’
scores on the California mathematics achievernent
test exceeded those of comparable schools in the San
Matec-Foster City School District and the state dur-
ing a three-year period. They reported “for the same
period, the net increase in mathematics achievement
for students who remained at Highlands School was
mare than triple that for students who remained
elsewhere in the district as 2 whole (an increase of 91
scale score points compared to 26 points), a differ-
ence that was statistically significant” (p. 276). Lewis
et al. (2006) cautioned that they can’t claim that '
fesson study was'whol]y responsible for the increase,
though other variables were ruled out and school-
wide lesson study appears to be the main difference
in professional development between Highlands and
other district schools during the study.

A four-year study by Education Development
Center (EDC) {Lesson Study Communities Project,
n.d.a), funded by the National Science Foundation,
examined how lesson study atfected secondary math-
ematics instruction in 20 schools in eastern Massa-
chusetts. Because most lesson study in Japan and the
United States has focused on the elementary school
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level, Jane Gorman and colleagues at EDC were
interested in how the mode! could be adapted to
middle and high schools. They found that the impact
and benefits reported by secondary schoo! teach-

ers were consistent with the research in elementary
school settings—including improved understanding
of content and pedagogy and changes in the level
and narure of their collaboration with colleagues.
Teachers in the study reported that “they thought
about instruction in different ways, the questions
they asked themselves before teaching were differ-
ent, and they had raised their expectations of how
challenging the work they could give to students was.
We also know from observations that the reachers
were testing new forms of instruction and the lessons
tended to become more problem-solving or inquiry-
based,”
mathematics teacher (personal communication,
August 7, 2008,

said Gorman, who is a former high school

Lesson Study in the Classroom

Lesson study groups in the EDC project covered
such diverse topics as slope as a rate of change;

the relationship between position and velocity of a
moving object; and solving multi-step linear equa-
tions. Lexington {MA) High School used the “heat
values” of chili peppers as a way to explore a key
concept in pre-calculus (Lesson Study Communities
Project, n.d.b}. Teachers agreed on the big goal of
the lesson-—introducing properties and logarithms—
. and then met in small teams to craft a lesson plan
that incorporated thought-provoking questions, use
of tools, and ways to assess student undersmnding,'
During the lesson, students collaborated to create
an exponent ruler that measured the relative heat

of different kinds of peppers with habaneros scor-
ing the highest ar 200,000 units of heat, jalapenos

at 5,000 units, and sweet banana peppers at a mere
50 units. While a team member taught the lesson,
others in the group observed the students’ work and
took copious notes on whether students appeared to
understand the lesson and how the lesson goals were
achieved. Then, the team met to critique the lesson
and tmake revisions before a second teaching in an-
other classroom. A detailed lesson plan and written

Questions for Principals

In determining if their schools are ready for
lesson study, principals should _cehsider_:

# Do feachers and staff share a sense
of collective responsibility for student
learning and Delisve that thelr work
together can improve outcomes for -
students?

] Does the scheol climate allow for
Intellectual risk taking and respectful
fesdback on ideas and practices?:

W Are teschers wiling to talk about thair

 beliefs and practices, leamn from one
‘another, and try new |deas'7

I Do teachers aiready hava a hagh guality

o curr:cu!um to work with?

. Do teachers have time set as;de to
plan o%aserve and discuss research
. _lessans'?

(Adapted fro'n Stepanek Appel Leong Evlangan
& MatcheEl 2007) '

reflections on what the group learned brought the
lesson study cycle to a close.

Principal Support for l.esson Study
Principals play an active role in lesson study. The
EDC study highlighted the need for principals to
engage in lesson study as learners and researchers.
Administrators also can help teams broaden their
impact by sharing lessons districtwide, presenting
at conferences, or disseminating their work through
publications.

In Japan, principals are active participants in the
lesson study process. Their involvement ranges from
conducting research lessons to endorsing teachers’
contribugons to lesson study during cut-of-school
hours. Some principals even showcease their teachers’
lessons at open forums, inviting teachers from other
schools to observe the host school’s classrooms. In
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these forums, “visitars are able to see the results of
sustained applicaton of lesson study for both teach-
ers and students-—in particular, how well [a] teacher
has taught and how well a teacher has cultivated
student learning. In this sense the quality of what
students have learned over time is showcased for all
to see” (Isoda, Stephens, Ohara, & Miyakawa, 2007,
p. xvili).

In the United States, principal support is more
likely demonstrated through working with teach-
ers to create an environment in which lesson study
can thrive. “Without at least one administrator
who understands and values lesson study, it will be
difficult (if not impossible) to sustain it” (Stepanek,
Appel, Leong, Mangan, & Mitchell, 2007, p. 18).
This includes:

® Providing time for collaboration, including

release time from classroom dutes to observe
lessons taught during regular school hours

A Fostering a collaborative school climate that

nurtures teacher learning

W Encouraging—but not requiring—teachers to

participate in the process

B Engaging an outside facilitator, if needed, to

ensure that teachers are doing more than a
superficial job.

Stepanek and colleagues point out that the
principal must step out of the role of evaluator dur-
ing lesson study and promote an atmosphere where
teachers feel safe in constructvely commenting on
their practice.

Lessons Learmed
Principal support has been a crideal element of
lesson study in Spokane, WA, an urban/suburban
district with 28,000 students. Fach of Spokane’s
middle and high schools has science and math in-
structional coaches who coordinate the lesson stady
effort. However, “unless the principal is on board,
what the coaches are doing doesn’t matter as much,”
according to Sharon Robinson, direcior of profes-
sional learning for Spokane Public Schools (personal
communication, August 6, 2008).

Robinson explained that the coaches receive
three hours of professional development training

twice 2 month. During that thme, they discuss the
progress of their lesson study teams—which meet
weekly for one hour during the school day--and the
dara generated by the groups. Teams of four to nine
members conduct one lesson study during the fall
and one during the spring. Although coaches lead
some of the teams, others are led by departnent
heads or the principal with the coach’s support.

“Lesson study has helped us use data in a fo-
cused way, focus on one piece of district curricuium
actually practiced in the classroom, and provide a
vehicle for classroem observation that’s brought
about some real change in practice,” noted Robin-
son {personal communication, August 6, 2008}, She
added that while it is difficult to isolate the impact of
lesson study on student achievement, the district has
seen qualitative differences in teaching and learning.
“There’s much more of a sense of constructivism in
mathematics classes,” said Robinson. “We see more
kids in groups struggling with a concept and teach-
ers asking good questions instead of saying, “You can
find the answer here.” In science, the instruction is
much more student-centered and hands-on, with an
emphasis on using technology.”

Spokane began its lesson study Initiative six
years ago, with training and technical assistance
from the Northwest Regional Educational Lahora-
tory. Robinson advises schools interested in lesson
study to consult an outside expert to get a pure
model in place first. “We have a tendency to look at
a model and say we're going to do 80% or 60% of
that; one of the nice things we did is bring in people
who held our feet to the fire so we recognized what
[the model] should look like and said we're going to
do this 100%,” she said (personal communication,
August 6, 2008).

Conclusion

As Sarason (as cited in Fullan, 1993) pointed out,
“You cannot have students as continuous learners
and effective collaborators, without teachers hav-
ing the same characteristics.” Lesson study provides
a model for that colfaboration. It gives teachers a
unique opportunity to work together on designing
lessons, observing classroom practice, and under-
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Figure 1. _
Comparing Professional Development and Lesson Study

nglities of effective profes's'ional' development | Attributes of lesson stud

Coilaboratwe, comprehenswe, and ongomg o
: _Professmnal d&ve opmem has a greater mpact when it mvolves groups '_ ;
- of teachers urgamzed around comman subject aregs of grade ieveis - 5t
‘ fathar than mdlwdﬁal teachers {Garet Parter {)esmone Blrman &Yuon, ;_twufard common goals {
20@?) ot L e S SO Iaﬂguageaﬂdash' 2]

Focused on SubjeC‘t matter: '. ' White deveéupmg thesr !essons teachers deive deeply mto the :
Professional devetopment focused on curr;cuium content knowledge C s Bet maiter and increage. their content knowtedge (fumer '
and. how siudents Ieam specmc ccniem ns more L|kety to ;mpact teacher 20{}4)
practice and student !eammg {Cohen & HaEl *998 Kennedy, _1998)

Lessm study also heios teachers ldentﬁ‘y gaps m Ehew own
undersiandsng ang oﬁers rm}’gavatl()r1 m aeam more (Femaﬁdez
Camon & Chokshl 2{303)

' Teacher drivan and classroom based o
?mfessaonaf develcpmant 5 ea‘fecﬂve when itis exal Citly cennected te _
'teacher__- o'rkwﬁh thelr stud ns(Comoraﬂ T995 Dar! ﬂg Hammand '
&Mctaughtm 1995) =

Active and hands on
Effecﬂve professtonai deveio;ﬁme&tpmwdes 0 mtles for actsve
ieammg a3 teachers Bedome | mqu rers and ;Jrcblem solvers {Gaa’e‘f gt
1, 2003 Wnsa_' &Beine; 1999, ?mfessmna deve%opmeﬁt Ifoles -
teachers Iy ideﬁtn‘ysng pmbﬁems and quesﬂons th nkmg about and
'.discussmg thelr Wiork, gathering data and asmg what they !eam 0 _
' lm‘orm dheir: practice (Boras; & Fonz 2002 Thompsen & Zeuh 1999)

Gentered on student outcomes: - i
" The success of professsanal deveiopment is vitimately measured by :
changes In student outcomes, Gaps between goals for student learning .
and actual student performance should drive teacher feaming {Haw By & _
VAl 1999) o ‘ 'studen'rs wil {espond {Byrum ei af 2@82 Stewart&Brendefur
. T : . 2005}, Teachers explore studem imnkmg and how to facsl tate ét
(Fernandez et ak, 2003). And, ] ess0n study helps teachers gaﬂ a o
petter understandmg of students and their Eeammg needs (Lew
Perry, & Murata, 2006; Petrescy, 2005). o

{Adapted from Stepanek, Appel, Leong, Mangan, & Mitchall, 2007)

NOVEMBER 2008 Principals Hesearch-aview I 5



standing how smdents think and learn. Principals
can participate in this effort as observers and learn-
ers, and they can play an important role in sustaining
the work by providing the time and organizational
structures that allow lesson study to grow and
develop. @
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Aunthors’ note: For more information on lesson
study groups visit Teachers College, Columbia
University, Lesson Study Research Group at
www.tc.edu/lessonstady/Isgroups homt.

Making the Mathematics Curviculum Count:

A Guide for Middle Level and High School
Principalsis availabie at www.principals.org/
store to help you prepare to lead a schoolwide
initiative toward quantitative literacy. Learn how
to collect and analyze data and work with your
staff members to improve how mathematics is
taught in your school.
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