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Lesson study describes a process that supportsheteacollaboration and the
implementation of reform pedagogy This study itigeded whether teachers’ practices
changed while participating in a lesson study amdght to identify aspects of a lesson
study that advanced this growth Analysis indicatest the discourse patterns of teachers
who participated in a lesson study changed whey pleesonalised an insight, suggesting
that critical reflection is a catalyst for teachgnofessional growth

Japanese teachers crafted research lessons tohkelpshift their teaching practices
from telling to teaching for understanding (Lew)00) Their process of creating,
enacting, analysing, and refining a research lessalescribed as a lesson study Lewis
suggests that lesson study has the potential tposupeachers’ professional growth
worldwide by creating a learning environment thatairages teachers to collaborate,
engage in self- reflection, and analyse studemnieg According to Lokan, Ford, and
Greenwood (1996), before student learning can as&e teachers need support and
opportunities to create and develop more effeddaehing practices

Research on lesson study indicates that as teacbikaborate, set goals, observe, and
discuss lessons, they assume responsibility far dlwen learning and student achievement
increased (Riggs & Barrett, 2004; Southwell & Whig®04; White, 2004) Zilliox and
Fernandez (2004) found that most classroom teachiag an isolated practice where
content and pedagogical decisions resided in theicalum Lesson study was a
mechanism that exposed teachers’ beliefs and emgedr prospective elementary and
secondary teachers to examine the effectivenedgeofpedagogy As these teachers took
turns teaching the lesson, they became more foausediowing students space and time
to investigate mathematical ideas and create icestibns

Zilliox and Fernandex (2004) found that the cyaésevision created opportunities for
teachers to gain insights about teaching and legrnBut, do teachers integrate these
insights into their daily practices? Specificaltitjs study investigated whether changes
occurred in teachers’ practices while participatim@ lesson study and sought to identify
aspects of a lesson study that promoted sustaheethe

Theoretical Framework

Symbolic interactionism is a perspective from whigsearchers can interpret how
interactions between people create meaning throbgkrvations, experiences, and words
(Denzin, 1992) Knowledge grows out of interactibesween people and it is the interplay
between personal and social meanings that creates ideas (Ernest, 1991) This
knowledge is dynamic and changes as individualasterand reconstruct it When teachers
change their pedagogy, their conception of mathiesyaand teaching also changes
(Thompson, 1992) Boden (1990) found that changedassroom discourse indicated a
shift in a teacher’s interpretation of reform matiadics Based on the perspective of
symbolic interactionism, | created a methodology ingestigate whether changes in
teachers’ pedagogy could be linked to the lessodysprocess The discourse between
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teachers and between teachers and their studerdsamalysed for new patterns of
interaction

Methods

Ten elementary teachers joined a leadership itestttu gain skills and knowledge to
support mathematics reforms while participatingithree-year systemic change initiative
These ten teachers unanimously selected lessory sasda form of professional
development to support their own professional ghowihree lesson-study groups formed
along grade level bands during the fall (2001) ésign lessons that exposed students’
problem solving approaches for place value (finstl aecond-grade teachers), money
(third-grade teachers), and regrouping (fourth-graéchers) problems

| believed that these areas were problematic fodesits because the teachers were
unaware of how students intuitively made senseablpms If students’ approaches were
revealed, then teachers could plan instructionuitdlon their ideas Thus, | directed the
lesson study groups to focus their attention oftiogaa lesson that provided them with an
opportunity to ask students questions to identiy point when a problem solving strategy
led students to an erroneous solution Two framksydasks’ cognitive demand (Stein &
Smith, 2000) and question types (Driscoll, 1999¢revused to create problems and
questions for a lesson that would allow studenttigulate of their mathematical ideas

Participants

Five teachers volunteered to participate as casdiest to investigate whether their
teaching practices changed while participating lesson study The case-study teachers
taught 1st through 4th grade and were experiencéld Wwto 25 years of classroom
teaching | assumed the role of a participant-mebea by organizing the leadership
institute, assuming the role of a consultant duriing lesson study, and observing the
teachers in action

Data sources and Analysis

To investigate the interactions of teachers whigtipipating in their lesson study
group, three major data sources were collected @&eronths and continued after
concluding the lesson study for 12 months Theda daurces included (a) field notes
from monthly observations, (b) audio and videotapeordings, (c) teachers’ reflections
The data were collected to identify changes inhee practices These multiple data
sources were used to provide triangulation (Milesldberman, 1994) to develop a holistic
understanding of the five teachers’ interpretabbneform mathematics portrayed through
their actions

The interactions between teachers while they ppatiied in the lesson study were
examined for the moments when a new insight aleadhing and learning emerged Each
observed lesson was analysed using constant cotiveanaethods (Miles & Huberman,
1994) for the use of questions and the enacteditbagnlemand of the task In addition,
teachers’ reflections about their teaching prastizere analysed for changes in their focus
Five time-ordered matrices were constructed to dioate each teacher’s interactions
during the lesson study with classroom practicé®s€ matrices were then analysed using
a cross-case time-ordered matrix for patterns linh&ed interactions during the lesson
study activities with changes in teachers’ prastice
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Results and Discussion

The first, second, and third-grade teachers fullytipipated in a lesson study which
comprised of creating a task, examining its cogaitlemand, creating probing questions
to ask while conducting the lesson, and analystadents’ problem solving approaches
The fourth-grade teachers abandoned their lessmly sifter two months because “it was
not a good use of [their] time fourth-gradadhers need an integrated curriculum
outline” (meeting, November 2001) The fourth-grddachers spent the remaining four
months selecting activities from the reform mathersamaterials and a traditional
textbook to meet the school district’s curriculumdg | encouraged them to analyse each
activity for its cognitive demand, but they bypaksay request stating, “We have too
much to cover and there isn’t time ” (meeting, Jam002)

The five case-study teachers’ initial teaching pcas were similar (see Table 1) They
asked questions that led students to expected nespo The five teachers followed a
traditional discourse pattern in which they ing@dta question, listened to a response, and
evaluated the response (Cazden, 2001) The cogmigmand of a task was relatively low
with the teachers suggesting a procedure for stadenuse based on prior instruction
(Stein & Smith, 1998) They also posed a few tagksdightly higher cognitive demand by
showing how manipulatives could model a procedorédepen students’ understanding
(procedure with connections)

Table 1
Initial Classroom Practices of the Case-Study Teash

Teacher Grade Classroom Discourse Task’s Cognitive Lesson Study
Level Questioning pattern Demand Participation
Ms Lavender 1 Leading! Traditional Procedures with and Fully
IRE without connections
Ms Trillium 2 Leading Traditional Procedures with and Fully
IRE without connections
Ms Edelweiss 3 Leading Traditional Procedures with Fully
IRE connections
Ms Marigold 4 Leading Traditional Procedures with and Withdrew
IRE without connections
Ms Jonquil 4 Leading Traditional Procedures with and Withdrew
IRE without connections

1 Questions led students to an expected response

The first-grade and one fourth-grade teachers’sotesn practices are portrayed as
illustrative examples of the five case-study teashé&hen, their teaching practices are
described after finishing the lesson study in Fabru Finally, changes in teachers’
practices are linked with activities in the lessindy to identify critical aspects of the
lesson study experience which supported the tegghefessional growth

Initial Practices

Ms Lavender and Ms Jonquil had many similar tearipractices They designed
lessons to help students investigate fundamentahhenetical ideas embedded in
procedures Both teachers were confident and esdaimiilar beliefs about teaching and
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learning Ms Lavender stated, “I present situait;mstudents, question them, and let them
explore ” Ms Jonquil, a fourth-grade teacher, masher students “beyond finding an
answer and stopping We try to find if there afeeofpossible answers, why or why not ”

Ms Lavender’sfirst-grade mathematics instruction was dividetb itwo segments,
calendar math and problem solving (observationpteeber and October 2001) Ms
Lavender’s pedagogy was characterised by the faligwhree qualities: (a) questions were
asked to teach students procedures, (b) questimirsgdclass instruction helped students
understand a procedure, and (c) students were gmerto respond to questions

During calendar math, the first grade students a@dulee straw to a jar to represent
each school day When ten straws were collectethenjar marked ONES, they were
bundled with a rubber band and placed in a contamraked TENS On October 16, 2001
school had been in session for 39 days The fotigwexcerpt was typical of Ms
Lavenders calendar math and provides an illustrative exarpher questioning

3: Ms Lavender How many days have we been in $8hoo

4: Jeffrey Thirty-nine

5: Ms Lavender Thirty-nine, very good How manyesmo we have?
6: Ellen Nine

7: Ms Lavender How many ones are in 397

8: Brandon Nine

9: Ms Lavender Nine How many tens do we have?sChr

10: Chris Ten

11: Ms Lavender What was my question?

12: Chris Three

13: Ms Lavender What was my question?

14: Chris (Pause 4 seconds) How many tens is there?
15: Ms Lavender Yes, how many tens do we have?

16: Chris Three

Ms Lavender began mathematics lessons with calendth and she asked the same
set of questions (lines 3, 5, 7, 9) The cognitteenand was low as students were focused
on reproducing an expected response Ms Laveneeated the task to procedures with
connections when she asked Chris to restate thetignéline 13) before she accepted his
response (line 16) Throughout this episode ancerothteractions, Ms Lavender
maintained control of the classroom discourse usiegraditional IRE discourse pattern

Ms Jonquil’'s fourth-grade mathematics instructiwas divided into two segments,
warm up and problem solving (observations, Septerabé October 2001) Ms Jongzsl
pedagogy was characterised by the following thneaites: (a) questions were asked to
make connections between representations and maticahsymbols, (b) questions during
class instruction helped students create and peactefinitions, and (c) students were
given time to respond and correct themselves

Ms Jonquil typically presented a task to elicitdgnts’ prior knowledge to begin each
mathematics lesson This excerpt illustrates bath ihtroduction and her classroom
discourse (observation, October 3, 2001) Ms Jbriggld up several rectangles that
represented halves of a square Students tapeddtangles together to form two squares
to represent two wholes As they taped the rectsnigigether, Ms Jonquil asked a series
of questions that led the students to a correcbsyimrepresentation

8: Ms Jonquil How many halves are here (pointingree rectangle)?
9: Marie One
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10: Ms Jonquil And here (pointing a rectangle riexhe first rectangle)?
11: Marie One

12: Ms Jonquil How many altogether?

13: Marie Two

14: Ms Jonquil Can you write 2 halves? (Pausecbrsas) The whole is divided into
how many parts? (Pause 4 seconds) Who can help?

15: Steven Two

16: Ms Jonquil Two, that’s the denominator Andavis the numerator?

17: Chris Two?

18: Ms Jonquil That's right Can you write that §tudent 1) That's right, put a 2 for

the denominator and a 2 for the numerator

Ms Jonquil selected an activity that provided ppartunity for her to assess students’
knowledge and review definitions or procedures Tognitive demand was low as
students were focused on reproducing an expecspbmee (lines 9, 11, 13) When Marie
was unable to write a symbolic representation dfdsga Ms Jonquil asked another student
to answer her question (lines 14 and 16) Ms Jibtlygen led Marie to a correct symbolic
representation of 2 halves (line 18) Like Ms Lader, Ms Jonquil maintained control of
the classroom discourse using a traditional IREalisse pattern

Teaching Practices after Completing the Lessonystud

Each case-study teacher who participated in tis®iestudy changed unique aspects of
their pedagogy These changes were revealed im ihiractions with students and
colleagues (see Table 2) Ms Lavender wrote thgfablem on the board instead of an
abbreviated form She posed tasks with higher ¢wgndemand, which required students
to explore the nature of mathematical ideas (S&eBmith, 1998) She also established a
new discourse pattern by encouraging studentsa & classroom discussion (Cazden,
2001) Cazden characterised two other reform diseopatterns as accepting alternative
strategies and community of inquiry where studemtgated topics for investigations Ms
Trillium speculated about her students’ responsearaindication of their mathematical
thinking Ms Edelweiss asked students questionsmtmver their intuitive approach and
then used leading questions to help them solveptbblem using their own strategy In
contrast, | did not identify changes in pedagogytte two fourth-grade teachers who
chose to work on the fourth-grade curriculum guitiés Lavender and Ms Jonquil’s
teaching practices are described to serve asrdhlisgt examples of teachers’ evolving
pedagogy

Ms Lavender drew a tic-tack-toe grid on the boamd placed a 23 in the centre box
(February 2002) She gave the marker to Jasmiremida wrote the number 24 in the
square to the right of the 23 She then turnedfacet the class

24: Jasmine Do you have a question? Raise your hand

25: Student 1 How do you know that?

26: Jasmine | counted, after 23 comes 24

32: Student 3 How much tens is there in 20?

33: Jasmine Uhm, the amount (pause 14 sec)

34: Ms Lavender Did you understand her questidw&&sked you how many tens there
were in 20
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Table 2
Classroom Practices in February 2002

Teacher Grade Classroom Discourse Task’s Cognitive
Level  Questioning Pattern Demand

Ms Lavender 1 Elicit Reform: Student Led Procedures with
mathematical Discussions connections and
thinking ! doing math

Ms Trillium 2 Prompt Reform: Accept Procedures with
reflectionl Alternative Strategies connections

Ms 3 Elicit Reform: Community of  Procedures with

Edelweiss mathematical Inquiry connections and
thinking doing math

Ms Marigold 4 Leading Traditional Procedures vatid

without connections
Ms Jonquil 4 Leading Traditional Procedures witld a

without connections

1 Questions thaelicit mathematical thinkingncourage students to make observations abowrpstand
create conjectures Questions tphabmpt reflectionencourage student to reflect, justify and extdmert
thinking (Driscoll, 1999)

Jasmine assumed responsibility for the classro@todrse and asked the class if they
had any questions (line 24) One student askedohestify the placement of 24 (line 25)
and another child asked her to think about the megaof twenty (line 32) During the
interaction between students, Ms Lavender assistedtudents as they developed their
guestioning skills (lines 34) This classroom digse pattern was a departure from the
traditional pattern with the teacher maintainingitcol Ms Lavender shared authority
with students by allowing them to lead the disaussind pose questions to each other

Ms Jonquil’s practice did not change She contineeintroduce the lesson by asking
students to recall previously learned informationd $ suggest procedures to follow The
suggested procedures were further explored in k& vesich utilised manipulatives
designed to deepen students’ understanding of demttical idea The classroom
discourse remained traditional in which Ms Jon@sked questions that led students to
expected responses and reinforced their explarsatipmepeating students’ responses

Process of Learning during the Lesson Study

Ms Lavender and Ms Trillium joined a lesson stuglpup that focused on the
development of children’s understanding of plackiaMs Edelweiss joined a lesson
study group with two other teachers that investigahe ways that students make change
The lesson study groups met monthly During thst fphase of the lesson study, the
teachers defined learning goals and selected a thak would reveal students’
misconceptions

In September, the primary teachers theorised thdensts who understood place value
would break a multi-digit number into groups ofgdeand ones and utilise the structure of
the hundreds chart to solve problems They indic#ttat most of their students did not
break multi-digit numbers apart and relied on thefficient method of counting by ones to
solve problems In October, they discussed howupast could be incorporated with the
hundreds chart to develop place value understandifftey created two problems to
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connect a picture with the place value “There 3Becupcakes We want to put 10
cupcakes in each box How many boxes would we reeflll? How many extra
cupcakes?” and “We have three boxes of cupcake$ amtta on a plate Each box has 10
cupcakes How many cupcakes do we have?”

The second phase of the learning process began theteachers related theory to
their work Both lesson study groups discussed eachers maintain or reduce the
cognitive demand of tasks by the types of questask®d Together, they created a set of
probing questions that would not reduce the cogmitiemand of the problems

The final phase of learning for the primary teasheccurred as they finalised their
lesson study plans The group decided to staterbiglem to the students and then Ms
Lavender would write the important information ¢ tboard, “36 cupcakes” and “10 in a
box " | asked, “Does that change the cognitive dainaf the task when you write an
abbreviated form on the board?” After a lengthycdssion, Ms Lavender concluded, “I
think | inadvertently lower[ed] the cognitive dengah The group discussed how their
classroom routines and assumptions change the to@grdemand of a task during
instruction The teachers shared aspects of teeirteaching practices that influenced the
enacted cognitive demand of tasks which then inftes students’ opportunities to learn

The intermediate teachers gained a new insighhduhe lesson analysis | asked them
why a student added a dime to 95¢ to make a dollaere was a pause, and them Ms
Edelweiss said, “I don’'t know | never asked ” Withs realization, the intermediate
teachers had a rich conversation about their ovastiges | characterised this phase as
personalizing the experience from a new perspective

Summary and Implications

Cross-case analysis of the three case-study teadhgicated that changes in their
practices manifested themselves when they refleatetheir own practices from a new
perspective Like other teachers, lesson studyigedva context for this reflection (e g,
Riggs & Barrett 2004; Southwell & White 2004) Thkbhanges of pedagogy occurred
within a short time period (January to February] #re only explanation for these changes
to have occurred during this time frame was thab@mon phenomenon influenced the
three teachers The three case-study teachers avticipated in the lesson study gained a
new insight after personalizing how their own actiompacted classroom discourse and
led them to re-examine their beliefs about teaclind learning This discussion was a
catalyst for their professional growth and manddsitself in changes in their teaching
practices In contrast, the fourth-grade teachirdt participate in a lesson study | saw
no evidence that they considered how their ownoastimight influence students’
opportunities to learn or that their pedagogy clegaing

These findings indicate that lesson study may eragmuteachers to critically reflect on
their own pedagogy The teachers who participated lesson study transformed their
teaching practices after discussing a new insigtit eolleagues Continued observation
over 12 months indicated that the three case-diemyhers maintained these changes and
continued observation will indicate whether thebanges become ingrained into their
practices This study supports other researchrfgsl(e g , Ellerton, Clements & Skehan,
1989) that pedagogical changes require a socialpgto personalise shared experiences
through critical reflection and to create new magai Additional research is needed to
identify other aspects of lesson study that pronedehers’ professional growth
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