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ABSTRACT

There is a continuing emphasis in the United Statésmprove student’'s
mathematical abilities and one approach is to bptepare teachers. This study
investigated the effects of using lesson study wifservice secondary mathematics
teachers to improve their proficiency at planning anplementing instruction. The
participants were students (preservice teachei@) tndergraduate teacher preparation
program at a private university who were enrolled imathematics methods course for
secondary math teachers. This project used lessdy to engage preservice teachers in
collaboratively creating lessons, field testingnth@ising feedback to revise the lessons,
and re-teaching the revised lesson. The preseteamhers worked through multiple
cycles of the process in their secondary math nastietass receiving feedback from their
peers and instructor prior to teaching the lessotiseir field experience (practicum). A
mixed methods approach was implemented to invdsti@ preservice teacher’s
abilities to plan and implement instruction as vealtheir efficacy for teaching. Data
were collected from surveys, video analysis, sttidgftections, and semi-structured
interviews.

The findings from this study indicate that lessturdyg for preservice teachers was
an effective means of teacher education. Lessaly§tositively impacted the preservice
teachers’ ability to plan and teach mathematicsddas more effectively. The preservice
teachers successfully transitioned from teachingéenmethods classroom to their field
experience classroom during this innovation. Fantthe efficacy of the preservice
teachers to teach secondary mathematics increased bon this innovation. Further
action research cycles of lesson study with preseteachers are recommended.
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Chapter 1
INTRODUCTION

The purpose of the Third International Mathemadiied Science Study (TIMSS)
in 1995 was to better understand the processdasdgroom instruction across different
cultures to improve student learning in our sch¢OIERI, 1996). Since the TIMSS
report detailed the success of Japanese studesmy, i@searchers have investigated the
practice of mathematics teachers in Japan (G€l60);A ewis & Tsuchida, 1998; Stigler
& Hiebert, 1999; Tolle, 2010). In addition to seud achievement data, the TIMMS
report included a comparison of instructional mdthased in the United States (U.S.) to
those used in Japan. Teaching mathematics in Jesachanged drastically in the past
fifty years, while teaching mathematics in the @diStates has changed very little over
the same time period (Stigler & Hiebert, 1999).sits showed that teachers in Japan
treated their students, who achieve at a highel ldnan U.S. students, more like young
mathematicians compared to teachers in the U.Shéviaatics teachers in Japan focused
more on conceptual understanding of mathematicsreds, the tradition in U.S.
mathematics classrooms is to treat the learningathematics as memorization and
practice (Geist, 2000; Stigler & Hiebert, 1999).

What might account for these differences? Somearel indicates that lesson
study has resulted in much of the change in Japariassrooms (Lewis & Tsuchida,
1998; Stigler & Hiebert, 1999). Lesson study @acess to improve students’ learning
through improved instruction (Curcio, 2002; Fernend&.Yoshida, 2004; Lewis 2002;
Stigler & Hiebert, 1999). It is a teacher-led msdional development that brings
teachers and other educators together to studgpthdhe teaching and learning of a
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particular mathematical concept or process (T@04,0). The spirit of lesson study
involves “collaborating with fellow teachers to pJabserve, and reflect on lessons”
(Takahashi & Yoshida, 2004, p. 439).

Lesson study focuses on successful teaching amindgeover time using a
systematic method of refining lessons through plamnollaboratively, implementing the
plan, testing the plan with students, and revisinggplan based on the feedback
(McMahon & Hines, 2008; Stigler & Hiebert, 1999)esson study was first introduced
to American educators by Catherine C. Lewis an#dnksuchida in their article “A
Lesson Is like a Swiftly Flowing River” (1998) atater by James W. Stigler and James
Hiebert in their book he Teaching Gafl1999). Since that time, lesson study has been
implemented in schools across the United Statessalinading its way into preservice
teacher education.

Description of the Problem

Preparing effective teachers of mathematics isabitiee most urgent problems
facing those in teacher education (Hiebert, MoBistk, & Jansen, 2007; Morris,
Hiebert, & Spitzer, 2009). Teaching is very compheork, yet some novices presume it
to be easy (Grossman, Compton, Ingra, Ronfeldth&tn& Williamson, 2009). In fact,
many preservice teachers believe that teachingg&lyncommon sense and professional
study is not needed (Ball & Cohen, 1999; Kenne®@91 Munby, Russell, & Martin,
2001). The challenge for teacher educators isdeige preservice teachers
opportunities to develop habits of continued prsi@sal learning (Chassels & Melville,
2009; Ganesh & Matteson, 2010; Hiebert et al., 20@Tanning and teaching lessons can
be overwhelming for preservice teachers in theyestdges of their teacher education
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(Carrier, 2011). Therefore, providing opporturstte learn by doing with careful
coaching by experts in low-risk settings is critimabegin learning their practice (Schon,
1987). The university education classroom canigeopractice for preservice teachers
under less stressful conditions through role-plays practice teaching in an environment
of support and feedback (Fernandez, 2005; Gandglatteson, 2010; Grossman et al.,
2009).

Unfortunately, methods courses in university sgioan seem far removed from
the reality of an actual classroom (Cohan & Horelgkf2006; Grossman et al., 2009).
They are typically taught through lectures anduss@n of theory and research, but are
often not focused on the actual practice of teagffiernandez, 2005Providing
multiple learning opportunities and a considerateunt of practice with support from
mentors and their peers can serve a great valyedservice teachers (Bowman &
McCormick, 2000; Chassels & Melville, 2009; Morasal., 2009; Tobin, Roth &
Zimmerman, 2001). Further, preservice teacheenafb not see the connection between
their methods courses and their field-experiena|{Rg-Hammond, 2006b, Lampert &
Ball, 1999). Teaching practices in field placensagpically are traditional (teacher-
centered) and authoritarian and fail to provide el®@f a standards-based approach
(Post & Varoz, 2008). Much of the knowledge neettetach effectively “is situated in
practice, [and] it must be learned in practice”l(BaCohen, 1999, p. 3-4).
My View of the Problem

One major problem | have encountered in teachingecpndary math methods
class the past few years is that my preservicénggaalid not always have multiple
opportunities to plan and teach math lessons irclags and their field experience. |
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typically have allowed them to plan and teach amlg or two mini-lessons in class for
the entire semester. Most of the class was cahterene teaching and modeling
pedagogical-content strategies for mathematicsuatsbon. However, | have always felt
that | was not providing enough practice teachipgastunities for my preservice
teachers to be more confident going into their sttideaching experience the semester
following this class.

Another problem | have had teaching this clastiépast is that | did not have
any control over what my preservice teachers hawe éh their field experience
classrooms. They were required to observe a sacpmndathematics classroom of their
choice for 15 hours during the semester. They @ohbose the school and teacher to
observe, so there was no connection to our mettladsroom. The preservice teachers
would typically just sit in the back of these sedary mathematics classrooms and
observe the teacher instruct as they took notéss did not provide any real practice for
the preservice teachers in a classroom settingribalkd serve as a bridge to their student
teaching.

Purpose of the Study

Teacher education programs need to be designeslggleservice teachers
develop the ability to learn from teaching thatl witable them to grow beyond their
university experience (Darling-Hammond & Hammerp2895). Some research
contends that using lesson study where the preset@achers themselves are able to
reflect and revise actual lessons in a collaboeagwvironment might enhance teacher
education programs (Hiebert & Stigler, 1999; Hi¢per al., 2007). Lesson study has
been viewed as a valuable form of pedagogy forgovese teacher education if
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implemented properly (Chassels & Melville, 2009nSi& Walsh, 2008). Introducing
preservice teachers to some aspects of lesson wilidgrve as a valuable step in
preparing them to incorporate collaborative plagnneflection, lesson critique, and
revision in their future teaching careers (Carr2]1). Lesson study will allow
preservice teachers to focus on improving theicheay through collaborative lesson
planning, multiple teaching opportunities, struetlifeedback, lesson revisions, and re-
teaching (Cohan & Honigsfeld, 2006; Post & Vard20&, Takahashi & Yoshida, 2004;
Tolle, 2010).

In addition, there is evidence that incorporatiegsbn study in methods
classrooms that directly link to the field expederhas benefitted preservice teachers
(Carrier, 2011; Chassels & Melville, 2009; Sims &lh, 2008). In fact, preservice
teachers report being most influenced by theidfestperiences due to the connection
between their coursework and fieldwork (Darling-Haand, 2006b; Feiman-Nemser,
1983; Lampert & Ball, 1999; Tabachnik, PopkewitzZ&ichner, 1979-1980). Programs
that integrate coursework and field experiencechegacterized by a “pedagogy of
investigation” which allows preservice teachersxperience some of the realities of
teaching through real practice (Ball & Cohen, 199913). In conclusion, pedagogy that
is gradually integrated into the field experientteves preservice teachers the
opportunity to learn from actual teaching rathemtitheory (Sims & Walsh, 2008).

This study attempted to bridge the gap for preservicersgary mathematics
teachers from a university methods classroom tchiag in their field experience
through the use of lesson study. As | led thegyese teachers through this fourteen
week innovation, | investigated the following quess:
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How and to what extent does lesson study influemsteuctional planning by
preservice secondary mathematics teachers?

How and to what extent does lesson study influégheenstructional effectiveness
of preservice secondary mathematics teachers?

How and to what extent does lesson study influénedeacher efficacy of

preservice secondary mathematics teachers?



Chapter 2
REVIEW OF SUPPORTING SCHOLARSHIP

This chapter focuses on the major aspects of g#sfestudy process including
the recent research that has emerged on lessonfetyakeservice teachers. The steps in
the theoretical lens of Vygotsky Space are alsbrmdt in this chapter.
Content-Pedagogy Knowledge

The goal of a secondary methods course should belpapreservice teachers
integrate content knowledge, pedagogical knowledgd,pedagogical content
knowledge so they can develop into expert teadligasesh & Matteson, 2010;
Shulman, 1986). Preservice teachers preparing sebondary education mathematics
teachers take coursework in mathematics and ingoega The primary focus of the
methods courses is to help preservice teacheigrateecontent and pedagogical
knowledge as they develop their pedagogical coieotvledge for mathematics — that
is, the skills, procedures, and competencies nefenlédaching mathematics (Shulman,
1986). Many aspects of pedagogical-content knogddthve been identified such as:
knowledge of student thinking and teaching strae@iraeber, 1999; Marks, 1990; Van
der Valk & Broekman, 1999), texts and materials (k8a1990), and what makes a topic
easy or difficult (Henningsen & Stein, 1997; Shum&986). Taking critical
components of a mathematical topic and deconstigithiem to make them accessible for
students is a critical aspect of pedagogical-cdrkeowledge that preservice teachers
need many opportunities to develop (Ball, 2000;bdrg et al., 2007).

One of the specific advantages of lesson studyaisit broadens the pedagogical-
content knowledge of the preservice teachers (8bBA09). Some contend this is due
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to the authenticity of being situated in a clasar@®tting while in the midst of a
teacher’s practice (Wagner, 2003). This providagfective immediacy” that many
teachers find beneficial (Shulman, 2003, p. 9)e THsson revisions and debriefing
discussions after a lesson can impact classrooatiggammediately, which makes it
popular with many practicing teachers (Hartman,Z0Mowever, the specific aspect of
the lesson study process that improves teachingtiget fully understood due to the
majority of the research being from small samptesin local settings (Lewis, Perry, &
Murata, 2006; Wagner, 2003).
Lesson Study for Preservice Teachers

Although most of the research on lesson study fe€os practicing teachers,
there is some recent evidence that adapted vergfdasson study can be used
effectively with preservice teachers (Carrier, 20Chassels & Melville, 2009; Cohan &
Honigsfeld, 2006; Fernandez, 2005; Ganesh & Matte2010; McMahon & Hines,
2008; Post & Varoz, 2008; Sims & Walsh, 2008). Thee of lesson study is bringing
teachers together to carry out the process of pigrmlesson, teaching the lesson with
the lesson study team observing, and then examtihatesson during a debriefing
session (Yoshida, 2008). For preservice teachesson study provides them the
opportunity to build professional learning commigst deepen their understanding of
content and pedagogy, and develop habits of driticservation, analysis, and feedback
(Chassels & Melville, 2009; Chokshi & Fernandez)20Groth, 2011; Tolle, 2010).

Recent research using lesson study with preset@amhers indicates several
benefits, but not without some challenges and étiahs (Carrier, 2011; Chassels &
Melville, 2009; Fernandez, 2005; Ganesh & Matte@®1,0; Sims & Walsh, 2008).
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Allowing preservice teachers to re-teach lessotes &edback and revisions was found
to benefit preservice teachers because their lsdserame more student-centered
(Fernandez, 2005), and the feedback from theirspga instructor assisted their
development and refinement of their teaching skilsassels & Melville, 2009; Ganesh
& Matteson, 2010). In fact, preservice teachem&d a heightened understanding of
their students as well as an appreciation fornkghts that their colleagues provided
after participating in lesson study (Chassels &Wig, 2009). Further, the benefits of
collaboration with their peers when planning lesssimowed an increase in confidence in
the effectiveness of their lessons, as well as rapemness to different teaching and
learning styles (Carrier, 2011; Chassels & Melyil809; Ganesh & Matteson, 2010;
Post & Varoz, 2008). In conclusion, not only wegaching strategies for preservice
teachers enhanced by lesson study, but also amdeegerstanding of their subject matter
knowledge was developed (Chassels & Melville, 2089nandez, 2005; Ganesh &
Matteson; 2010).

The opportunity to observe lessons from classmatesdded preservice teachers
enhanced skill in critiquing lessons as well ad@pg effective and ineffective teaching
strategies (Chassels & Melville, 2009). The bdgedf lesson analysis and revision will
benefit them as they enter student teaching amgitran to their own classrooms in the
future (Carrier, 2011). A critical aspect of lesstudy with preservice teachers is the
knowledge that their lessons improve from obseovatind feedback that will allow them
to accept and learn from constructive criticisrm{$& Walsh, 2008). Also, the impact
of lesson study in preservice methods classes avaslfto positively impact the delivery
of lessons in field experience teaching (Chassdl4etville, 2009; Ganesh & Matteson,
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2010). More importantly, lesson study can serva bgdge between the methods
classroom and field experience when they are plppeked together (Carrier, 2011).

On the other hand, implementing lesson study widisgrvice teachers did not
come without some problems for the preservice tacand their instructors. The use of
collaborative lesson study teams seems to be tia point of some issues with lesson
study with preservice teachers. Finding the timedllaborate was the primary challenge
due to school and work schedules (Carrier, 201hs€&Is & Melville, 2009). When it
came to linking the methods classroom to the fdperience, a prevalent issue was
dealing with the logistics and coordination of sténg in the schools that preservice
teachers did their field experience teaching. Msahools and teachers did not
understand the process of lesson study, and thieréi not provide the necessary time
for debriefing (Chassels & Melville, 2009). In abusion, finding common times for the
preservice teachers to meet to plan their lessoth$esmch in their field experience was
not always feasible, and therefore adaptationsddesson study process were typically
necessary (Carrier, 2011; Chassels & Melville, 2008Mahon & Hines, 2008).

Lesson Study Planning

Lessons that are carefully planned improve teactiue to a detailed analysis of
how each feature of the lesson will work togeth#iebert & Stigler, 2000). Planning
collaboratively through lesson study has showméndase the sophistication of lesson
details (Stewart & Brednefur, 2005). Some reseasthg lesson study points to the use
of a four-column lesson plan adapted from Japalessen study (see Figure 1) that uses
both vertical and horizontal dimensions that arechyonized based on sequential order
(Lewis, 2002; Mathews, Hlas, & Finken, 2009). Aital four-column lesson plan
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requires predicting student responses, preparipgpppate teacher responses (such as
further questioning, differentiation, and scaffolgl), and assessing students’
understanding (Mathews et al., 2009).

A major advantage of the four-column lesson plamehcs that it can help
preservice teachers become more adept at predanichgupporting student reasoning,
which will provide a more student-centered appraadieir teaching (Hiebert et al.,
2007; Mathews et. al., 2009; Sims & Walsh, 2008pntemplating student responses and
possible questions that might occur ahead of tiglpdu preservice teachers feel more
confident when teaching (Sims & Walsh, 2008). Traditional lesson plan format in the
United States consists of one column, is sequesatnal is focused on teacher actions. On
the other hand, the four-column lesson plan mani@iges more on seeing the lesson
from the students’ point of view (Hiebert et alo0Z; Lewis, 2002; Mathews et al., 2009;

Sims & Walsh, 2008).

Overall Goal:

Materials Needed:

Steps of the Lesson: | Expected Student Teacher’'s Response to | Goals and
Learning Activities and| Reactions or Student Reactions/Things Method(s) of
Key Questions Responses to Remember Evaluation

Figure 1.Four column lesson plan template. Adapted fromheas, M., Hlas, C., & Finken, T.
(2009). Using lesson study and four-column legdanning with preservice
teachers.Mathematics Teacher, 102, p. 506.
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Lesson Study Debriefing

The post-lesson discussion is at the heart ofnhieedesson study process and
clearly benefits inservice and preservice teacf@neksi & Fernandez, 2004; Cohan &
Honigsfeld, 2006; Groth, 2011; Tolle, 2010). Leasstudy allows for individual teachers
and other participants to reflect in the contexthef classroom (Schon, 1983ome key
guestions that might be asked include: What atbtmutesson worked well? Could the
lesson have been improved? How? What could deher have done differently to
improve student learning? The teacher who taughtasson typically speaks first during
the debriefing session, discussing what they thiaokked and what did not work in the
lesson followed by comments, suggestions, or questy the other participants (Groth,
2011; Stigler & Hiebert, 1999; Tolle, 2010).

Preservice teachers often have difficulty engagmngflective thinking due to a
lack of time and structured opportunities for refien in their teacher preparation classes
(Goodell, 2006). Could the use of lesson studyipeothe structured reflective
environment needed for preservice teachers? Seseanmch seems to be pointing in that
direction, but not without some caution. Lessamlgtcan provide the necessary time and
opportunity for rich discussion on teaching straeghat is focused on student learning
for preservice teachers (Carrier, 2011; Chasséietille, 2009; Ganesh & Matteson,
2010; Sims & Walsh, 2008). In fact, research lmsve that preservice teachers readily
accepted suggestions from their peers and instugtoch in turn, improved the depth
of their future lessons (Fernandez, 2005; Ganeda&eson, 2010). However, there is
some evidence that preservice teachers expressei@élings during debriefing sessions
due to criticisms they received from other team foers and mentors (Carrier, 2011). In
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fact, some research points out that sometimes thssen critiques are taken personally
and the preservice teachers respond in a defemswvaer (Sims & Walsh, 2008). In
addition, some of the feedback provided during iding sessions lacked depth and
focused on the feelings of the preservice teadtber than the lesson (Carrier, 2011).

To combat these tendencies, Sims and Walsh (2008 éhat debriefing
sessions with preservice teachers needs more tdjugdance” than with experienced
teachers due to their lack of skills in the aresefibction (p. 728). The importance of
modeling for preservice teachers how to self-réftectheir own teaching is critical to
their development (Loughran, 1996). Sims and WE&08) offer some suggestions for
educators to use with when conducting debriefirsgisas with preservice teachers.
First, the focus of the debriefing session musb¢he teaching and not the teacher.
Second, every preservice teacher in the collabh@ @lanning team must refer to the
lesson as “our” throughout the debriefing sessianthance team building and minimize
criticism (p. 729). Third, all comments made abittwt lesson have to be supported in
light of the stated goals and based on what sgadifiwas observed.
Lesson Study for Professional Growth

When lesson study is used as a form of professuealopment, it has been
found to be more effective than typical school pssional developments because
teachers are focused on the knowledge and sk#éldatkto be successful in their own
classrooms (Hiebert & Stigler, 2000; Sibbald, 2008pt only are teachers learning more
about their content and how to teach it, they eaenling more about their students’
thinking (Stigler & Hiebert, 1999). Some authors advocating the implementation of
lesson study into preservice teacher educationranag to allow beginning teachers to
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engage in meaningful discussions about teachingg§#is & Melville, 2009; Cohan &
Honigsfeld, 2006). Although many believe that tesstudy is about planning and
teaching, it is more importantly about the profesai growth that preservice teachers
experience through collaboration and discussiansifuction (Chassels & Melville,
2009; Groth, 2011; Post & Varoz, 2008; Tolle, 2018)common misconception is that
lesson study improves instruction primarily througiproved lesson plans (Lewis, 2002;
Wang-Ilverson & Yoshida, 2005). Lesson study ndy anproves lesson plans, it more
importantly focuses on making the classroom a plaoere professional conversations
about teaching and learning occur (Takahashi & ¥zs2004; Tolle, 2010).

Teachers are on a continuum of professional deweop in the area of content
and pedagogical knowledge as they move from a prieseto a practicing teacher
(Berliner, 1994). Lesson study can provide an ojdty for preservice teachers to
participate in collaborative inquiry into the teawpprocess that might allow for them to
move further along that continuum (Chassels & MigyR009). The strengths and
weaknesses of each individual preservice teacharlesson study team can enhance the
learning of everyone during collaboration as theeuntainty about a lesson can be
reduced. As a result, preservice teachers wilbenter rich professional learning
through lesson study by having multiple opport@sitio talk about subject matter,
teaching practices, and students’ learning (Chass#lelville, 2009; Cohan &
Honigsfeld, 2006; Ganesh & Matteson, 2010).

Lesson Study for Teacher Efficacy

Teacher efficacy has been defined as “the extewhich the teacher believes he

or she has the capacity to affect student perfoceiafBerman, McLaughlin, Bass,
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Pauly, & Zellman, 1977, p. 137). Some researclrisss teacher efficacy as a teacher’s
belief or conviction that they can influence howlivséudents learn, including those
students who might be difficult or not easily matied (Guskey & Passaro, 1994).
Bandura’s theory of self-efficacy suggests thataffy may be most malleable early in
learning; therefore some of the most powerful iefices on teacher efficacy can be
during those early years of teaching or becomitepaher (Johnson, 2010).

Teacher efficacy has two components: personalaffi@and outcome expectancy.
Personal teaching efficacy is defined as a betiene’s ability to teach effectively, and
teaching outcome expectancy is the belief thataffe teaching will have a positive
effect on student learning (Enochs, Smith, & Hum©€00). Some teachers expect
certain behaviors to result in desirable outcorescome expectancy); they may also
believe in their own ability to make that behavmappen (personal efficacy). Those
teachers who believe that student learning camipacted by effective teaching are
exhibiting strong outcome expectancy beliefs, dudé teachers who have confidence in
their own teaching abilities are showing strongspaal efficacy beliefs (Enochs et al.,
2000).

Many studies indicate that teacher efficacy belmeés account for differences in
individual teacher effectiveness (Armor, Conroy-Qsera, Cox, King, McDonnel,
Pascal, Pauley & Zellman, 1976; Berman et al., 18r@okover, Schweitzer, Schneider,
Beady, Flood, & Wisebaker, 1978). Research orhiaefficacy has shown that
behaviors such as persistence on a task, riskgaftitd use of innovations are related to
degrees of efficacy (Ashton, 1985; Ashton & Wel#88). Teachers with high efficacy
are resourceful, cause-and-effect thinkers who ydvpersist when things do not go
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smoothly or when they face setbacks (Bandura, 1G83key, 1988). Highly efficacious
teachers tend to teach in a more student-centeagdagscompared to those with low
efficacy who teach more in a teacher-directed maf@eerniak, 1990) Further,
teachers with high efficacy effectively plan andamize for instruction and implement
innovation to meet the needs of their students K&ys1988; Stein & Wang, 1988).

A teacher’s development of content knowledge arthgegy can be a valuable
way to increase levels of self-efficacy. This hiypsis is supported through the idea of
profound understanding of fundamental mathematibs;h states that teachers need rich
mathematical knowledge that is connected and fatasdhe curriculum (Ma, 1999;
Swackhamer, Koellner, Basile, & Kimbrough, 2009).fact, some argue that math
teachers need specialized knowledge that goes Gellercommon knowledge held by
most that do not teach math (Ball, Hill, & BassQ20Hill & Ball, 2004). Content
courses or mentoring that show new teachers hdeatth the content have been
successful in raising preservice teachers’ effidaggls (Swackhamer et al., 2009). A
teacher’'s mathematical content knowledge (howdolig¢he math) is critical to how well
the teacher can take material and make it managéaiheir students (Ball et al., 2005).

Evidence shows a strong link between lesson stagy@essional development
and self-efficacy (Sibbald, 2009Rrofessional developments have the potential to
impact teacher efficacy; as teachers gain expegiand learn more about their practice
and how to implement it, they improve their perdammpetence in their domain (Hill &
Ball, 2004; Zambo & Zambo, 2008). Research suggést collaboration and support
have been linked to higher efficacy for teachespeeially for novice teachers (Chester
& Beaudin, 1996; Rosenholtz, 1989; Tschannen-Mé&r&Woolfolk-Hoy, 2007). One
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study found “carefully supervised apprenticeshiperiences whereby preservice
teachers and ‘master teachers’ engage in refledtalegue” made the difference even
over field experience hours in the field (Malocmé; & Flint, 2003, p. 451). Preservice
teacher’s efficacy has been shown to increase &loserving specific teaching strategies
being modeled, as well as from participating irf-seflection about their teaching
(Henson, 2001; Johnson, 2010; Schunk & Zimmerm@a7)\
Theoretical Foundation
This study was based on Vygotsky Space as thedhealrframework (Gallucci,

DeVoogt, Van Lare, Yoon, & Boatright, 2010). Thggotsky Space has four phases
that are cyclical rather than linear; a learnerl@arfunctioning at any given time in any
of the quadrants. This theory represents learmrigrims of relationships between
collective and individual actions and between pubhd private settings (Gallucci et al.,
2010). Vygotskian notions of development aboutiery and change focus on the
internalization and transformation of cultural ®that occur as individuals participate in
social practice. The individual internalizes tleial practice, transforms the practice in
their context, and eventually externalizes (shates)practice with others (Gallucci et al.,
2010).

The iterative stages of the learning process gsgsexd by Vygotsky and depicted by
Gallucci et al. (2010) include the following:

e Individual appropriationof particular ways of thinking through interactiafith

others
e Individualtransformationand ownership of that thinking in the context né®

own work
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e Publicationof new learning through talk or action
e Process whereby those public acts becoamentionalizedh the practice of that
individual and/or in the work of others
These distinctions help us to see the ways thatideas of practice are used by
practitioners and eventually transformed and irgtesgt into practice (Gallucci et al.,

2010).
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Chapter 3
RESEARCH DESIGN
Introduction

Chapter 2 provided a review of the literature draltheoretical lens of Vygotsky
Space. This chapter explains the rationale anub stethe innovation followed by the
data collection tools and the research methoddlogtwere used in the study.

Setting

This action research study was conducted in a slecgmathematics methods
classroom at a private university in the southwestéited States. This university has
approximately 6,000 students enrolled on campusadh on campus in the College of
Education, which has approximately 700 studentse Farticipants (preservice teachers)
were undergraduates who were studying secondacagdo and majoring in
mathematics. This course was held in the fall &26n Mondays, Wednesdays, and
Fridays from 1:15 pm until 2:20 pm over the 15 weeknester.

This methods course is the only mathematics metbodsse required in the
secondary education program at this universityupled with the face-to-face class
meetings, each preservice teacher was requiredrtizcipate in 15 hours of field
experience in a secondary mathematics classroorpa/A®f the requirements for this
study, each preservice teacher agreed to use ngnadsschool and teacher for their
field experience hours.

Participants

In addition to the six preservice teachers in nilysmester secondary

mathematics methods class who chose to participdlte study, there were other
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participants. | was both a participant and obsetiw@arying degrees throughout this
study, depending on which aspect of the innovatiaa being implemented (Creswell,
2009; Glaser & Strauss, 1967). The field expererracher selected to host preservice
teachers also played a vital role in this study.

My role as practitioner/researcher. My role in this project was significant
because | acted as both the practitioner and agdearcher throughout the study (Gay,
Mills, & Airasian, 2009). As the practitioner, las the instructor of the secondary
mathematics methods class. As such, | was redmerisr a variety of tasks. | selected
the list of 10 Algebra | topics from which eachdes study team chose when teaching
the first two rounds of the lesson study proceses &ppendix F). | formed the lesson
study teams and monitored their progress duringdfaborative planning. | also
provided feedback on the four-column lesson plaxsraath plans (the math plan
included example problems, handouts, and activitiaswere used) that the preservice
teachers created for their lessons.

When the preservice teachers were teaching lessang methods classroom, |
acted as an observer and took field notes whiléegsons were video recorded. During
the debriefing sessions after a preservice teashesson, | took on more of a participant
role as | facilitated the comments from the othesprvice teachers and gave feedback
based on my field notes. Between lesson studyd®iurtaught pedagogical strategies as
well as modeled lessons in the classroom.

As the researcher in this project, | had multiglgponsibilities. First, |
introduced the project to the preservice teachedsformed them that their
participation was voluntary. Second, | oversawithglementation of each component of
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the methods used for this study. Third, | scomchdesson plan and teaching episode
based on my field notes and video analysis. Foudbordinated the schedule with the
field experience school and teacher. Finallyhatdonclusion of the study | analyzed the
guantitative and qualitative data and eventuallpe#o warranted assertions.

Preservice teachers.There were eight preservice teachers in the skeegn
mathematics methods class; six of them participatdilis study. These six preservice
teachers were directly involved on a daily basithwhe innovation in collaboratively
planning their lessons, individually teaching lessm both the methods and the field
experience classrooms, and participating in theklyeeflections, surveys and
interviews.

Field experience teacher.l worked in coordination with the mathematics
department chair from a local high school who chodge the field experience teacher
for this study. This teacher allowed each preserteacher to teach Algebra | in their
classroom twice for this innovation. | briefed fiedd experience teacher on the lesson
study process beforehand. The field experiencgh&zaalso scored each preservice
teacher with the Lesson Study Planning and Instmat Rubric for both lessons taught
in their classroom.

Innovation Rationale

The setting for higher education is generally &anoved from where the
professionals will eventually work which can leadatdivide between theory and
practice (Grossman et al., 2009). One major chgédor university educators is to
bridge the gap that exists between a methods olassand teaching students in a real
school classroom (Grossman et al., 2009). Thelsson study with preservice
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secondary mathematics teachers in this projecthesnovation | used to link the math
methods classroom with field experience teaching.

Previous action research cycleThe effectiveness of an innovation may be
increased several hundredfold through cycles afieaient and testing (Lewis et al.,
2006). | conducted a pilot study of this innovatwith my secondary mathematics
preservice teachers in the fall of 2011. Thistglody informed my rationale for the
steps to my current innovation (see Figure 2). t Tes my first attempt with using
lesson study.

Innovation

| placed the preservice teachers into two groughrek for the lesson study
process. The weekly outline for the 14 week intiovecan be seen in Figure 3. The
first week of the innovation included the followingye-efficacy survey, review of the
lesson study process, debriefing ground rulesAppendix G), introduction to the four-
column lesson plan (see Figure 1 in Chapter 2) dismlission of the Lesson Study
Planning and Instructional Rubric scoring rubrieg ®\ppendix B). | gave each group
the list of 10 Algebra | topics (see Appendix Frtmose from for their first lesson to
teach, and they collaboratively planned for itless. Each lesson study team submitted
their four-column lesson plan as well as the emtiegh plan for their lesson to me for
revisions before the first teaching episode. Qhedesson was revised, | randomly
chose one preservice teacher from each lesson &adyto teach the lesson for the
following class. The rest of the class acted p&ca) high school math students during

the instruction of the lessons.
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There were two lessons taught each class periathgsmthat the preservice
teachers were teaching in our classroom (one frach &esson study team). Each
preservice teacher taught for approximately twenityutes and the debriefing session
followed immediately after the lesson. The delimgfession started with the preservice
teacher who taught the lesson self-reflectingpfeéd by the rest of the preservice
teachers’ comments, suggestions, and questioggidéd this discussion and then gave
my own feedback after the preservice teacher¢ésolhadeo recorded each teaching
episode with my flip camera and allowed each pxéseteacher to observe and reflect
on them in their weekly reflections. Both lesstudy teams then collaboratively revised
the lessons based on the feedback received bé®reekt class period. | randomly
chose two new preservice teachers to teach theeglessons for the following class
meeting. After the second teaching episode, th&oles were again revised for the final
time and sent to me. This ended Round 1 of theolestudy. The process for Round 2
of the innovation mirrored Round 1.

Following each round of the lesson study, | toakesk of class to teach and
model math strategies for the preservice teachHarsodeled some of the same lessons
that were previously taught by the preservice teeto allow for more discussion about
the mathematical topics and instructional stratege participated in debriefing
sessions about my modeled lessons and comparésstun plans and pedagogy to their
lessons. | also directly taught other pedagogitrategies and offered feedback based on
the previous week of teaching. My original plartaking a full week between each
lesson study round to continue to teach pedagogirtatiegies was adjusted slightly due
to the scheduling of the field experience teachiRgr example, | skipped one week of
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my instruction between Round 1 and Round 2 dueheduling with the field experience
school. | made up the time between rounds thrddaunr later in the innovation. Figure
3 gives the exact schedule that was followed ferimimovation.

The process for Rounds 3 and 4 of the lesson gitabess was a bit different
because these lessons were assigned by the figddience teacher two weeks in
advance of the scheduled teaching. Each lessdy sgam took a week of class to
collaboratively plan their lesson and send it tofordeedback. The following week of
class was taken to teach, revise, and re-teack teesons before going to the field
experience classroom. Since these lessons warg gwbe taught in the field experience
classroom, each preservice teacher was given fhertomity to teach in our classroom
for practice. Therefore, these lessons were tathgbé times before teaching them in the
field experience classroom. This allowed eachgrrese teacher to be able to practice-
teach the exact lesson they would teach in thd &gperience classroom. These lessons
were also revised multiple times by each lessodystieiam before teaching them in the
field experience classroom.

Each lesson study team went to the field experisoheol as a team to teach
these lessons on their assigned day. There waré\fgebra | classes assigned from the
field experience teacher. The three preservicehtxa each taught one lesson and one
preservice teacher taught the extra class. Whigepoeservice teacher was instructing,
the other members of the team observed and videoded the lesson. The video
recordings of the lesson were shown in our classrthe following week and the class
participated in a debriefing session for each preseteacher. The field experience
teacher scored the lessons based on their obsersati also scored the same lessons
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from observing the video recordings. Round 4 eflé#sson study consisted of the same
procedure as Round 3. A simple model of the lessadly process for the innovation is
provided in Figure 2. (Note: For a more detadesp by step outline of the entire lesson

study see Appendix A).

Round 1
Collaboratively Plan ——» Teach—» Debri —Revise — jRe-teach

Class Instruction, Modeling, and Feedback

Round 2
Collaboratively Plan ——» Teach—» Debri —Revise —Re-teach

Class Instruction, Modeling, and Feedback

Round 3

Collaboratively Plan ——» Teach—»  Debr —Revise —Re-teach
(field experience)

Class Instruction, Modeling, and Feedback

Round 4

Collaboratively Plan —» Teach—>» bbef —Revise —3Re-teach
(field experience)

Class Instruction, Modeling, and Feedback

Figure 2. Lesson study innovation model

Innovation Schedule
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Figure 3 is the schedule that was followed forftheteen week innovation.

Some modifications were needed based on scheduithghe field experience school.

\"2J

14

Week One Pre-surveys were given. Introductiom&lésson study process
through two articles and debriefing expectatiolmgroduction to
four-column lesson plan and rubric to score teagkisodes.

Week Two Lesson study teams planned for the first lessoit tpd turned in

(Round 1) four-column lesson plan and math plan. Lessonyste@ins
collaboratively revised the lessons.

Week Three Lesson study teams taught lessons fandRd. Lessons were
collaboratively revised and retaught for a secaome

Week Four Researcher/practitioner taught, modeded, instructed based on
feedback. Preservice teachers began planningdand 2 of the
lesson study.

Week Five Lesson study teams taught lessons for Round 2sobsswere

(Round 2) collaboratively revised and retaught again.

Week Six Lessons from field experience teacher collaborbtipanned and

(Round 3) taught three times in class before teaching irfidie experience
classroom. Lessons were revised multiple times.

Week Seven Lessons taught in field experiencerdass Debriefing sessions
conducted in class from video recordings.

Week Eight Researcher/practitioner taught, modeled,instructed based on
class needs and feedback.

Week Nine Researcher/practitioner taught, modeled, and iodubased on
class needs and feedback. Began collaborativaipigfor Round
4 with lesson assigned from field experience teache

Week Ten Planned for the lesson in field experietassroom for Round 4.
This lesson was assigned from the field experi¢aaeher.

Week Eleven Lessons from field experience teacher taught ttinees in class

(Round 4) before teaching in the field experience classrobessons were
revised multiple times.

Week Twelve Lessons taught in field experiencesctamm. Debriefing session
conducted in class from video recordings.

Week Thirteen Debriefing sessions conducted irsdiasn video recordings.
Conducted post-surveys.

Week Fourteen Preservice teachers interviewedtmsr @rofessors in the College
of Education. Researcher transcribed the intersiew

Figure 3. Innovation Schedule

Vygotsky’'s Space
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The four quadrants outlined in Vygotsky’s Spaceengsed as my preservice
mathematics teachers transformed new learningaio own daily practice. The
following outlines how Vygotsky’s Space was usedry this study.

Quadrant | — Appropriation: The preservice teashegre introduced to the
innovation through the reading and discussion af t@search articles about lesson study
with preservice teachers. The steps in the progess outlined in class and an example
of the four-column lesson plan and math plan wererg | provided guidance during the
planning of the first lesson in Round 1 during slaad through written feedback on
email before the first teaching episode.

Quadrant Il — Transformation: Throughout this imaton, | observed the
preservice teachers transform their planning froonenteacher-centered to student-
centered. The four-column lesson plan had onenmoliocused on anticipated
guestions/problems that students might encountérisriesson and another column on
how to respond to these problems. These columnes thhe most difficult in the
transformation for the preservice teachers fromagher-centered to a student-centered
approach. | also observed the preservice teatfagrsform a written lesson plan with
words to one with actual math examples and aawitiA further transformation occurred
later in the innovation as each preservice teachérto learn to take the math plan and
implement it by instructing a class of students.

Quadrant Il — Publication: This stage was mostient when the preservice
teachers had to teach two math lessons in thedigérience classroom. It was at this
time that they really seemed to focus on making sueir lesson was a refined final
product because it would be used in a real massdam. These lessons were revised
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multiple times to make sure they were ready forfisld experience teaching. This
lesson was their publication of an actual mathdedbat had to be implemented in a high
school classroom.

Quadrant IV — Conventionalization: This stage wast evident later in the
innovation as each preservice teacher graduallsgrbemuse their own style of math
teaching. Despite having planned the lesson colélvely, each preservice teacher was
allowed to present their lesson in their own wais allowed for each preservice
teacher to conventionalize their own style of instion as the innovation progressed.
Research Methodology

Action research is any systematic inquiry by teachsearchers that gathers
information about how well their students learndshen an innovation (Mills, 2007). As
a university professor who teaches preservice sxadiow to teach, | am passionate
about improving my practice regarding methods atteng secondary mathematics. As
a former secondary mathematics teacher, | undefskeneffect that quality mathematics
instruction can have on secondary students. Tiweref used action research to study the
effects of using lesson study in my methods clasarwith preservice secondary
mathematics teachers. | used a mixed-methods agptbat examined the impact the
innovation had on the planning, instruction, arftcaty of the preservice teachers.

| collected both quantitative and qualitative dasang the Convergence Model of
Triangulation Design (Creswell & Clark, 2007). Tdwata was collecteseparately and
the results were merged during the analysis stagh@wn in Figure 4 (Creswell, 2009).
This method was used to strengthen the findingeyo$tudy based on using both
guantitative and qualitative measures of data ctde for each research question
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(Creswell, 2009). | understood that my goal wasto@ome to a conclusion, but rather
to find warranted assertions based on my findijgiétensen & Johnson, 2008y

data sources included the Lesson Study Plannindretraictional Rubric, pre-post
efficacy survey, Lesson Study Questionnaire, fredtes and video analysis of teaching
episodes, weekly reflections from the preserviegliers, and semi-structured interviews

with all six preservice teachers.

QUANTITATIVE QUALITATIVE
Data Collection Data Collection
Data Analysis Data Analysis

Results Compared, Integrated,
and Interpreted

Figure 4. Data collected separately and merged during thysisastage

Data Collection Tools

The purpose of an exploratory investigation is¢gelop a clearer understanding
of the problem by using the appropriate tools txim&e what conclusions are drawn
(Blumer, 1969). Figure 5 lists my research questiand the quantitative and qualitative
data collection tools that were used in this stu@yne goal of a mixed-methods study is
to “... offset the weaknesses inherit within one rodtlvith the strengths of the other...”
(Creswell, 2009, p. 213). The statistical datilected from the quantitative measures
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were corroborated with the themes that | constdufrtem the qualitative data to validate
my findings. My hope was to uncover as complgbecture as possible of my study
through triangulating the quantitative and quakl&tata before coming to assertions
about my research questions (Gay, Mills, & Airasiab09; Greene, 2007). However, |
do not want to “oversimplify” the phenomena in gtady, yet still “capture some of the

complexity of life.” (Corbin & Strauss, 2008, p.)91

Lesson Efficacy | Lesson Study | Field- Preservice | Semi-

Study Survey Questionnaire| Notes & Teacher Structured
Research Questions and Planning & | Pre/Post | (QUAN- Video . Weekly Interviews
Data Sources Instructional | (QUAN) | QUAL) Analysis Reflections | (QUAL)

Rubric (QUAL) (QUAL)

(QUAN)

1. How and to what
extent does lesson study
influence instructional X X X X
planning by preservice
secondary mathematics
teachers?

2. How and to what
extent does lesson study
influence the X X X X
instructional
effectiveness of
preservice secondary
mathematics teachers?

3. How and to what
extent does lesson study
influence the teacher X X X
efficacy of preservice
secondary mathematics
teachers?

Figure 5. Relationship between the data measures and casgagestions

Lesson Study Planning and Instructional Rubric. Teacher quality has been

identified by many as the single most importanosdtielated factor tied to increasing
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student achievement (Haycock, 1998; Rivkin, Hankis&eKain, 2001; Sanders & Horn,
1998). Effective teachers produced six times ¢aening gains as less effective teachers
(Sanders & Horn, 1998). Even though this resemralbout practicing teachers, | wanted
my preservice mathematics teachers to be held ataole for their planning and
instruction in our secondary mathematics methoasscbom and field experience so they
would be more prepared for their student teachimhcareers as secondary mathematics
teachers. Therefore, | took some of the perforreaatandards used at my university for
student teachers and adapted them to create & tatstore their lesson planning and
instruction. This allowed the preservice teaclpansicipating in this study to be familiar
with some of the criteria they would be held acdable for during their student teaching
placement as well as provided me a standard toureé#seir progress. | made
appropriate changes to the student teaching ruboader to align with the goals of this
research project on lesson study.

| used 10 indicators from the student teachingiculorcreate the Lesson Study
Planning and Instructional Rubric (see Appendix Bllivided the rubric into three
constructs: planning, content-knowledge, and imsibnal strategies. The planning
category has three criteria that include (1) seguen (2) using multiple representations,
and (3) student-centered planning. The contenteuge category has five criteria
which are (1) understanding the content, (2) commgconcepts, (3) content-pedagogy
(how to teach the math), (4) use of resources ectthblogy, and (5) providing
appropriate practice. The two criteria on instiutl strategies are (1) student

engagement and (2) questioning strategies.
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The scale for each indicator goes from a 1 — fgatiThe following demonstrates
the rating scale used:

4: Distinguished: The preservice teacher consistently exceeds &tpets at this
stage of their placement;

3: Proficient: The preservice teacher meets and sometimes exegpdctations at
this stage of their placement;

2: Basic: The preservice teacher minimally meets the egpiecis at this stage in
their placement;

1: Unsatisfactory: The preservice teacher does not meet the exjedaif the
criteria at this stage in their placement.

Piloting the Lesson Study Planning and I nstructional Rubric. In order to
increase the reliability of this rubric, | followesgveral steps. First, | had my university
professor provide feedback on the rubric. Secbhdd another university professor who
works with preservice teachers at my universitywe feedback and revisions to this
rubric. Third, | piloted the rubric with my sprir@)12 education classes. The feedback
from the preservice teachers provided me with ithed #/ersion of the Lesson Study
Planning and Instructional Rubric after multipleissons.

Lesson planswith the Lesson Study Planning and I nstructional Rubric.

Scoring lesson plans with the Lesson Study Plananmtinstructional Rubric helped to
answer my research question: “How and to whatréxtees lesson study influence
instructional planning by preservice secondary ni@dichers?” Each four-column lesson
plan and math plan for each lesson study team @@ me for feedback before the
first teaching episode and again after each lessasion. | kept all versions of each on
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a file on my computer. The lesson plans were sctbased on Questions 1 — 3 from the
Lesson Study Planning and Instructional Rubriceréhwere a total of four scores for
each team (one for each round of the lesson study).

Teaching with the Lesson Study Planning and I nstructional Rubric. Scoring
the instruction with the Lesson Study Planning Brstiructional Rubric helped to answer
my research question: “How and to what extentolestoes lesson study influence
instructional effectiveness by preservice secondaath teachers?” This quantitative
data was collected each time a preservice teaok&ucted in our class or the field
experience classroom. | took field notes and vig®orded the lesson each time a
preservice teacher taught in the methods classrd¥fter each lesson, | scored each
preservice teacher on Questions 4 — 10 from thedreStudy Planning and Instructional
Rubric. The last two rounds of the lesson studseveenducted in the field experience
classroom and were video recorded. Those lesseresstgored by the field experience
teacher in the classroom, and later | scored tHen\daewing the video recordings. The
areas that were measured included the five questinrcontent knowledge and the two
guestions on instructional strategies.

Mathematics teacher efficacy survey.The Mathematics Teaching Efficacy
Beliefs Instrument (MTEBI) developed by Enochsle{2000) was used to collect pre
and post data on teacher efficacy (see AppendixTDgre are 21 questions on the survey
of which 13 are focused on the Personal Mathemageshing Belief (PMTE) subscale
and eight on Mathematics Teaching Outcome Expegt@M@OE) subscale. | did
change the word “elementary” to “secondary” in twdhe questions as my study is
working with secondary preservice teachers andstimgey was intended for elementary
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preservice teachers. All of the other questionthé purposes of this study as they were
written. Each question response offered five apti@nging from “Strongly Agree” to
“Strongly Disagree. This will help to answer my research question: iHand to what
extent does lesson study influence the teacheragffiof preservice secondary math
teachers?”

Piloting the mathematics teacher efficacy survey. To determine the reliability of
the survey | used the Statistical Package of S&uances (SPSS) to calculate the
Cronbach’s alpha (Cronbach, 1951). A survey iglfy seen as reliable with a score of
0.70 or higher on this test (Cronbach, 1951). pbst test results from the pilot study all

exceeded the reliability level and are shown inl@db

Table 1
Cronbach’s Alpha Efficacy Pilot
Coefficient Alpha
Factor Within Factor Iltems  Estimate of Reliability
Post Test

Personal Mathematics Items 2, 3, 5, 6, 8, 11, 0.95
Teaching Efficacy Belief (SE) 15 - 21
Outcome Expectancy (OE) Items 1, 4,7, 9, 10, 0.94

12-14
Overall Alpha Items 1-21 0.97

Lesson study questionnaire.l created a lesson study questionnaire in theofall
2011 that included three constructs that | feltemétal to the lesson study process based

on the pilot study (see Appendix C). The threestatts were (1) Collaborative
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Planning, (2) Debriefing Sessions, and (3) Lessewvigons. Each construct had five
guestions in a Likert scale format along with atisecfor individual comments after each
guestion. This survey helped to answer my resegueltion: “How and to what extent
does lesson study influence instructional planfipgreservice secondary math
teachers?”

Piloting the lesson study questionnaire. Since this survey did not meet the 0.70
criteria for reliability (Cronbach, 1951) in itsiginal version piloted in the fall of 2011, |
made multiple revisions to the survey based onldaekl from the preservice teachers and
other university professors. First, a qualitatteenponent was added after each Likert
question in order to better understand the undeglthinking behind the responses of the
preservice teachers. Second, several questiomsmadlified to be more consistent in
their language and focus towards each construaird,Tthe survey was used during the
pilot study and revised one last time before it weesd for this study.

Field notes and video analysis.| took field notes during each teaching episode
in our methods classroom. These field notes weed to offer feedback during the
debriefing sessions for each preservice teacherthé field experience lessons, | wrote
my field notes based on the video recordings tlodiskerved.

Preservice teacher weekly reflections!l had each preservice teacher write
weekly reflections throughout the innovation. Téesflections typically posed one or
two questions to the preservice teachers asking #iut the lesson study process or
just generally how the innovation was progressorgliem. The preservice teachers
submitted their responses to the learning managesystem weekly and | kept them in a
file on my computer. This data was used to analNe¢hree of my research questions.
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Semi-structured interviews. At the end of the innovatioll six preservice
teachers participated in the semi-structured imers (see Appendix E). This allowed
me to gather summative data from each participatite study. These interviews were
conducted by two other professors in the Collegédfcation. | then transcribed the
interview data for analysis.

Data Analysis Plan

Based on the Convergence Model of Triangulatiomf@reswell and Clark
(2007), the quantitative and qualitative data weiéected and analyzed separately. The
data were converged during the interpretation stagérengthen the conclusions.
Researchers often use this model to corroborateti@ta/e and qualitative findings
(Creswell & Clark, 2007).

Quantitative Data Analysis

| analyzed the quantitative data from this stusiyg descriptive and inferential
statistics to measure the impact of my innovat®ay, Mills, & Airasian, 2009). The
following section outlines each quantitative datal and how it was used during the
study.

Lesson Study Planning and Instructional Rubric. Using the rubric] scored
each lesson from the two lesson study teams fdr efthe four rounds. | used the “first
attempt” means and “last attempt” means as theesdor each lesson (one lesson for
each round). These scores were then compareddbrreund of lesson study. The 10
indicators from the rubric were used (three on ipiliagg and seven on teaching) after each
lesson taught in class and in their field expementhe two lessons taught in the field
experience classroom were scored by the field expez teacher following the lesson. |
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also scored them after viewing the lessons on iheowecordings. My final score was
the one used in the data comparisons. The datdéhwasntered into a Microsoft Excel
spreadsheet and transferred into SPSS. | thenSR8& to compute descriptive statistics
and compared mean scores for each round of lessoy for the participants (Gay,

Mills, & Airasian, 2009).

Efficacy survey. The six preservice teachers in the study took theaey survey
as a pre-test and post-test. Another instructonatiniversity administered this efficacy
survey as a pre-test during the first week of chefsre discussing the innovation, and
again at the end of the study as a post-testt thie classroom during the administration
of the surveys so | would not influence the respsnslhe preservice teachers used
pseudonyms to allow for measuring growth from predst, yet keeping their surveys
anonymous. The data was entered into a MicrosafeEspreadsheet and then
transferred into SPSS to be analyzed. | compitedtonbach’s alpha and the means
and standard deviations for the entire survey anthdth constructs. | ran a paired
samples t-test to determine significance from prpdst of this data.

Lesson study questionnaire.This survey was administered only at the end of the
innovation. There was also a qualitative aspethiginstrument. The results of the
Likert portion of the questionnaire were enteretd i Microsoft Excel spreadsheet and
SPSS. | computed descriptive statistics on thatifasive data from this survey using
SPSS for means and standard deviations based brokte three constructs. | also
computed the Cronbach’s alphas for each of theetboastructs as well as for the entire
survey of this data to verify the reliability of@aconstruct and the entire instrument.
Qualitative Data Analysis
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| used a grounded theory approach to analyze alyjtialitative data from this
study. Analysis of the qualitative data began waking questions and comparing the
data for commonalities (Corbin & Strauss, 2008 ,adli& Huberman, 1994). My hope
was to reduce as much of my natural bias as pessibugh the use of multiple methods
and triangulating the data (Greene, 2007), withgibe being to completely
understanding the thoughts of the preservice teagieeticipating in this study while |
keep an open mind as to what | might find (Corbi®®auss, 2008; Miles & Huberman,
1994). The themes that were constructed from the qualg@atata were compared with
the quantitative data to validate my findings dgrihe analysis stage. Warranted
assertions were then presented.

Qualitative data sources. The qualitative data for this study was taken fittuen
Lesson Study Questionnaire, field-notes and videdyais of teaching, preservice
teacher reflections, and semi-structured interviehanalyzed all of the qualitative data
through the process of open and axial coding. Hsawere eventually constructed
(Glaser & Strauss, 1967).

| began with the process of open coding the raw (l2orbin & Strauss, 2008). |
started by breaking apart the data into categbtassd on their dimensions. Then | used
axial coding to relate the concepts together. Qqeling and axial coding go “hand in
hand” according to Corbin and Strauss (2008, p).198e open coding came first as |
examined the raw data with an open mind to finduhaerlying meaning from the text
(Glaser & Strauss, 1967). This is where | as d#searcher tried to clarify what
characteristics defined each category and whicwail for new categories or sub-
categories to be formed (Glaser & Strauss, 196#llowed this process of axial coding
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and relating the categories to the sub-categarieséntually develop themes based on
the data (Glaser & Strauss, 1967; Miles & Huberni®94). | also had another doctoral
student cross-check each of my qualitative datafsetnter-rater reliability. My final
step was to analyze my conclusions with the armalysim the other doctoral student and
re-check the data to be sure my final themes gleapgresented the data (Glaser &

Strauss, 1967).

39



Chapter 4
ANALYSIS AND RESULTS

In Chapter 3 | described my data collection t@wld explained the methodology |
used. In this chapter | will outline my data asayplan and present the results of my
guantitative and qualitative data. The first saculetails how | analyzed my three
sources of quantitative data: Lesson Study Plananmu Instructional Rubric, pre-post
efficacy survey, and the Lesson Study Questionnditee results of my analyses follow.
The second section explains how | analyzed my $ources of qualitative data: Lesson
Study Questionnaire, field notes and video analyseservice teacher weekly
reflections, and semi-structured interviews. Témuits of the qualitative analyses are
then presented.
Quantitative Data Analysis

Lesson Study Planning and Instructional Rubric. The Lesson Study Planning
and Instructional Rubric helped to answer the foitay research questions: 1) How and
to what extent does lesson study influence indtrnat planning by preservice secondary
mathematics teachers? 2) How and to what extesg dsson study influence the
instructional effectiveness of preservice secondaathematics teachers? The rubric
consisted of ten questions with three construes Appendix C) each related to the
guality of the lesson plan and in regard to plagr{lQuestions 1-3), content knowledge
(Questions 4-8), and instructional strategies (Gomes 9-10).1 scored each preservice
teacher on this rubric following their lesson préaéon. In Rounds 3 and 4 of the lesson
study in which the preservice teachers taughtakedn in their field experience
classrooms, | scored the lessons from the videardews. For scoring purposes, | used
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the means of the “first attempt” scores comparetiéaneans of the “last attempt” scores
for each lesson plan and teaching episode regardfeghich preservice teacher taught
the lesson. Every lesson was revised multiplediared re-taught two or three times
depending on the available time and schedulinghduthe innovation.

Reliability of lesson study planning and instructional rubric. Cronbach’s alpha
was computed for each construct as a measureiabitey. The reliability of each

construct exceeded the generally accepted stand&d0 (see Table 2).

Table 2

Rubric Cronbach’s Alpha

Construct Item Numbers Cronbach’s Alpha
Planning Items 1-3 0.99
Content Knowledge ltems 4 -8 0.96
Instructional Strategies Items 9 — 10 0.96

Analysis of lesson study planning and instructional rubric. Lessons were scored
on a four point scale:
4: Distinguished: The preservice teacher consistently exceeds &atpets at this stage
of their placement;
3: Proficient: The preservice teacher meets and sometimes exegpdctations at this
stage of their placement;
2: Basic: The preservice teacher minimally meets the egpiecis at this stage in their

placement;
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1: Unsatisfactory: The preservice teacher does not meet the exeaif the criteria at
this stage in their placement.
Means and standard deviations for the “first attérapd “last attempt” rubric scores
were compared for each round of the lesson studyareach of the three constructs.
Results from lesson study planning and instructional rubric. The results
demonstrate gains from each round of the lessaly stuthe next (see Table 3). There
was growth from each of the means from the “fitstrapts” of the lesson as the
innovation proceeded through each round. In Rdutie first attempt mean was 2.25
(0.44) compared to 2.35 (0.49) in Round 2. By RizuB and 4 the first attempt lesson

plan and teaching had risen to 2.90 (0.31) and ®2@), respectively. This same

Table 3
Lesson Study Planning and Instructional Rubric @lldResults

Round 1 Round 2 Round 3 Round 4
First Attempt 2.25 (.44) 2.35 (.49) 2.90 (.31) 3(2m)
Last Attempt 2.80 (.41) 3.10 (.31) 3.55 (.51) 3(AT)

pattern of growth is also apparent in the mearte@flast attempts” as the innovation
proceeded through the four rounds. Comparingiteedttempt to the last attempt of
each lesson also shows growth within each rourot.ekample, in the first round the
first attempt went from a 2.25 (0.44) average up 80 (0.41) average. For Round 2

that comparison from first to last attempt wentrir@.35 (0.49) up to 3.10 (0.31). For
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Round 3 the initial score was a 2.90 (0.14) anditled score jumped to 3.55 (0.51). The
final round of lesson study had a first attemp8.@0 (.14) as compared to a 3.70 (.47).

The patterns of gains are apparent in the gragipieesentation of the data in Figure 6.

4.00

3.50

3.00

2.50

2.00 e First Attempt

emme| st Attempt
1.50

1.00

0.50

0.00 T . T )
Round1 Round2 Round3 Round4

Figure 6.Lesson study planning and instructional rubric cangmn

Table 4 displays the results of the means and atdrakviations of each of the
three constructs of the rubric by each lesson stadgd. Overall, each of the constructs
(planning, content-knowledge, and instructionadtetgies) showed gains as the

innovation progressed through the four rounds.
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Table 4

Rubric Construct Means

Round 1 Round 2 Round 3 Round 4
First Attempt
Planning 2.33 (0.52) 2.17 (0.42) 2.83 (0.41) 3.00 (0.00)
Last Attempt 3.00 (0.00) 3.17(0.41)  3.83(0.41)  4.00 (0.00)
Planning
First Attempt

Content Knowledge 230 (048)  240(052)  3.00(0.00) 340 (052)

Last Attempt
Content Knowledge 2.80 (0.42) 3.00 (0.00) 3.60 (0.52) 3.60 (0.52)
First Attempt
Instructional 2.00 (0.00) 2.50 (0.58) 2.75 (0.50) 3.00 (0.00)
Strategies

Last Attempt
Instructional
Strategies

2.50 (0.58) 3.25(0.50)  3.00(0.00)  3.50(0.58)

Efficacy survey. The efficacy survey was administered as a preata$ipost-test
to answer the following research question: 1) Hod to what extent does lesson study
influence the teacher efficacy of preservice seaonthathematics teachers?

Reliability of the efficacy survey. Cronbach’s alpha was computed for the entire
survey and each construct as a measure of refiabilhe reliability of the overall survey
exceeded the generally accepted 0.70 standardcatstruct on Personal Mathematics
Teaching Belief (PMTE) was also above the reliptlreshold, but the construct on

Mathematics Teaching Outcome Expectancy (MTEO) nadgSee Table 5).
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Table 5

Final Cronbach’s Alpha — Efficacy Survey

Construct Item #'s Cronbach’s
Alpha

Personal Mathematics ltems 2, 3,5, 6,8, 11,15- 21 0.90

Teaching Belief (PMTE)

Mathematics Teaching ltems 1,4,7,9,10,12- 14 0.35

Outcome Expectancy (MTOE)

Overall Cronbach’s Alpha Items 1-21 0.80

Analysis of the efficacy survey. To measure the impact of my innovation, |
analyzed the efficacy survey using descriptive iaferential statistics (Gay et al., 2009).
| calculated the meanM] and standard deviationS[) for the entire survey and each
construct. A paired samples t-test was then usedrmpare the pre and post survey
results.

Results from the efficacy survey. In regard to Personal Mathematics Teaching
Belief, the paired-samples t-test indicated thatgreservice teachers showed a
significant increase from the pre-test to post-tespersonal belief, with means and
standard deviations of 3.93 (0.37) and 4.45 (Or@8pectivelyt((6) = 4.58p < .01). In
regard to Mathematics Teaching Outcome Expectaheypaired-samples t-test indicated
that the preservice teachers also showed a signtfincrease from the pre-test to post-
test on outcome expectancy, with means and stamigardtions of 3.38 (0.45) and 3.73

(0.28) respectivelyt(1,5) = 3.00p < .03). Both constructs had a less than 5%
45



probability of occurring by chance. This typicadlignifies that there is confidence that
the innovation itself caused the improvement, ribeofactors.

Lesson study questionnaire.This questionnaire was given only at the end of the
innovation to answer the following research questit) How and to what extent does
lesson study influence instructional planning bggervice secondary mathematics
teachers? The Lesson Study Questionnaire congiftesiLikert scale items with
gualitative responses following each question fgggendix C). The 15 questions were
broken into three constructs of five questions ealihe three constructs were
collaborative planning, debriefing, and revisimgfive point Likert scale that ranged
from “Strongly Agree” to “Strongly Disagree” wasags The qualitative data will be
discussed later.

Reliability of the lesson study questionnaire. Cronbach’s alpha was computed
for each construct and the overall survey as a uneas reliability. The reliability of
each construct and the overall survey exceedegeaherally accepted standard of 0.70

(see Table 6).

Table 6

Final Cronbach’s Alpha — Lesson Study Questionnaire

Construct ltem #'s Cronbach’s Alpha
Planning Collaboratively Items 1-5 0.77
Debriefing Lessons Items 6-10 0.96
Revising Lessons ltems 11-15 0.96
Overall Cronbach’s Alpha Items 1-15 0.93
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Analysis of the lesson study questionnaire. | analyzed the Lesson Study
Questionnaire using descriptive statistics to mesathe impact of my innovation (Gay,
et al., 2009). | entered the data into an Excedagisheet using five points for “Strongly
Agree” down to one point for “Strongly Disagred.then entered the data into SPSS to
find the means and standard deviations for eatheothree constructs.

Results from the lesson study questionnaire. Each of the three constructs had an
average that ranged from “Agree” to “Strongly Adrdeat the innovation made a
positive impact. The first construct on collaboraly planning had a mean of 4.47 out of
5.0. The second and third constructs of debriedimgj revising both had means of 4.80
out of 5.0. However, there was not a pre-tesbtopgare these results with so a measure
for significant gains could not be computed.

Qualitative Data Analysis

Data collection instruments. Qualitative data came from four sources: the

Lesson Study Questionnaire, field notes and videyais of the teaching episodes,

preservice teachers’ weekly reflections, and sémetured interviews (See Figure 7).
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Data Source

Description

Content Coded

Lesson Study Questionnai

e All six preservice teash
took this survey. Most of the
answers had qualitative

responses after them.

12 double-spaced typed
pages

Field Notes and Video
Analysis

| took notes for each lesson
taught in class and from the
video recordings in the field
experience.

45 single-spaced
handwritten pages

Preservice Teacher Weekly
Reflections

Each week all six preservice
teachers typed a reflection ar
emailed them to me on our
school learning management
system.

47 double-spaced typed
hages

Semi-structured interviews

Each preservice teantasr
interviewed by two other
professors. | transcribed the
interviews.

30 double-spaced typed
pages

Figure 7. Qualitative data source inventory

Qualitative data analysis began with comparingdédwa for commonalities

(Corbin & Strauss, 2008; Miles & Huberman, 199&hnch of the four data sets were
analyzed separately by open coding and then caligeedes into categories based on

similar dimensions (Corbin & Strauss, 2008). Sation of the data came after multiple

attempts of defining and redefining the categoriegentually themes were created.

Another doctoral student analyzed the raw dataimshebendently created themes as a

cross-check of my analysis. Considering the resifitee cross-check, I finalized the

themes for each of the four sets of qualitativaddthe themes, theme related

components, and assertions presented in each snate organized into tables.
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Results from the lesson study questionnaireThe Lesson Study Questionnaire
was administered to answer the following reseateston: 1) How and to what extent
does lesson study influence instructional planfipgreservice secondary mathematics
teachers?

The two themes, components from which the them®&slted, and assertions are

shown in Figure 8.

Themes Theme Related Components Assertions

Collaborative planning increased the Collaborative planning allowed the
Collaborative | confidence of the preservice teachers. preservice teachers to explore other
Planning viewpoints and gain confidence in

Preservice teachers experienced different their lesson planning.
ideas/viewpoints about the lessons.

Lesson The debriefing sessions (feedback) The preservice teachers’ lesson quality
Quality improved the lesson quality. improved from the debriefing sessions
(feedback) and revising their lessons.
The lesson revisions improved the lesson
quality.

Figure 8. Lesson study questionnaire themes

The first theme that resulted from the Lesson yQdestionnaire was
collaborative planning There were two components that led to this theiiee first
component was that collaborative planning incredlsedonfidence of the preservice
teachers. The second component was that the piasézachers experienced different
ideas/viewpoints about the lessons. One presewaaher stated the following about

collaborative planning, “The group planning actasthelped to build my confidence
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about lesson planning.” Another preservice teaobézd this point about the confidence
gained from collaboratively planning, “Overall, mgnfidence was increased knowing |
was on the same page with my peers.” One preset®acher stated the following about
the different ideas that the collaborative planrpngvided, “Members of the group had
different ways of teaching or explaining certaimgs which increased my knowledge of
that topic.” Another preservice teacher added,fi(ag input from my teammates helped
me realize how many different ways a lesson catabght.” These components of the
themecollaborative planninded to the assertion that collaborative plannithgnaed the
preservice teachers to explore other viewpointsgama confidence in their lesson
planning.

The second theme from the Lesson Study Questiennaislesson quality There
were two key components that led to this themee firest component was that the
debriefing sessions (feedback) improved the legs@tity. The second component was
that the lesson revisions improved the lesson tyualdne preservice teacher stated the
following about the debriefing sessions, “Thesesess forced me to think about what
went well or wrong. It was very nice to hear wtrad others had to say and compare
comments/perspectives to mine.” Another presendaeher added, “The debriefing
helped me to reflect on the experience, and howghtrchange the way | present my
lessons.” One preservice teacher noted a diffehenight about the debriefing sessions,
“...it also made me aware that | was analyzing tineist while they were teaching, and |
found myself picking certain components and uskregrt in my own teaching.”
Commenting about the feedback from their instrudtoing the debriefing sessions one
preservice teacher stated, “I especially liked ingawhat the instructor agreed with or
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would change because to me that tells me whetler dn the right track or not.One
preservice teacher stated the following aboutélkedn revisions, “After making the
adjustments, | felt better about the lesson sosl mvare confident with the teaching.”
Another preservice teacher added this comment \abked about the lesson revisions,
“The process of making a plan, teaching, revisiaggeaching, revising, and teaching
again was great in fine-tuning the lesson as vgefbamy teaching skills.” These
components of the thenkesson qualityed to the assertion that the preservice teachers’
lesson quality improved from the debriefing sessifaedback) and revising of their
lessons.

Results from the field notes and video recordingsl took field notes during
each teaching episode in class and from the videardings in the field experience
classroom to help answer the following researctsgoes: 1) How and to what extent
does lesson study influence instructional planfipgreservice secondary mathematics
teachers? 2) How and to what extent does ledsdy sifluence the instructional
effectiveness of preservice secondary mathemaazhers? | used these notes to offer
feedback during the debriefing sessions followiagheteaching episode. The three
themes, components from which the themes reswdtetlassertions are shown in Figure

9.
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Themes

Theme Related Components

Assertions

Teacher-Centered t
Student-Centered

b Anticipating student
misconceptions before the lessanprocess helped the preservice

Shifting the focus from their own
actions to the students learning.

Participating in the innovation

teachers move from a teacher-
centered approach to a more
student-centered approach in
their lesson planning and
instruction.

Field Experience
Increases Focus

The collaborative planning was
more refined in preparation for
the field experience lessons.

The practice-teaching and lesso
revisions were more focused in
preparation for the field
experience lessons.

o}

The collaborative planning,
practice-teaching, and revising,
improved in preparation for the
field experience teaching.

Individual Teaching
Style

Preservice teachers explored
different ways to teach during
their multiple teaching
opportunities.

The collaboratively-planned
lesson was taught differently by
each preservice teacher as the
innovation progressed.

Each preservice teacher began
have their own distinct style of
teaching as the innovation
progressed due to more practic
teaching.

Figure 9. Field notes themes

The first theme from my field notes and video el waseacher-centered to

student-centeredThere were two components that led to this theife first

component was that the preservice teachers wepating student misconceptions

before their lessons. The second component washi@reservice teachers began to

shift the focus from their own actions to the studdearning.Early in the innovation in
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Round 1 | wrote in my field notes during a teachaépgsode that, “...the teacher is
focused on themself and is not checking to sdeeistudents understand the material.
The lesson does did not account for possible msgations that might occur.” The
transition from teacher-centered to student-cedtargtruction started to show up in the
later rounds of the lesson study. For exampldRtynd 4 during one lesson observation
my notes stated, “...lesson plan accounts for masgipte student misconceptions...”
Then the lesson itself also demonstrated a shifi@preservice teacher first asked the
students to “...predict what might occur next...” ieithlesson. |then noted, “...in
Round 1 they would have not had the students pgrbdichey would have just told
them...” These components of the thegnadually evolving from teacher-centered to
student-centerelbdto the assertion that participating in the innasafprocess helped
the preservice teachers make the shift from teacktered approach to a more student-
centered approach in their lesson planning anductson.

The second theme from my field notes and videdyaisawasfield experience
increases focusThere were two key components that led to treste. The first
component was that the collaborative planning wasemefined in preparation for the
field experience lessons. The second componenthaashe practice-teaching and
lesson revisions were more focused in preparatiothk field experience lessons. The
evidence confirms that the focus of the lessonmptanand instruction improved when
the preservice teachers knew they would be teathiadesson in the field experience
classroom. For example, in my field notes in Ro@rxkfore the field experience lesson
| have a comment stating, “The lesson study teamseally focused on making their
lessons perfect for their field experience teachimgey are seeking my feedback and
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continually revising their lesson.” In fact, oes$on study team revised their lesson five
or six times before they felt it was ready for fiedd experience classroom. Further, my
field notes state, “The preservice teachers arm@$ér more ideas on how to teach this
lesson and make it easy for the students in tie éxeperience to understand.” These
components of the thenfield experience increases fodesd to the assertion that the
collaborative planning, practice-teaching, ands®ng, improved in preparation for the
field experience teaching.

The third theme that emerged from my field noted ddeo analysis was
individual teaching style There were two components that led to this thefrtee first
component was that the preservice teachers exptiiffedent ways to teach the lessons
through their multiple teaching opportunities. Beeond component was that the same
lesson planned collaboratively was taught diffdgelby each preservice teacher as the
innovation progressed. | allowed each presendaelter to make minor adjustments to
the lesson if they chose when they were instruaim@ teach the same lesson in a
different way than their teammates. In the begignbunds of the innovation few
variations in teaching style were evident. Howebgrthe later rounds of the innovation
there are several examples of individual variatioihstyle for each preservice teacher in
my field notes. For example, one preservice teasihewed a video during their lesson
about using substitution where none of their teatembad used it. Another example
was when a preservice teacher used the analogperfsan introducing their girlfriend to
their family and making sure they would shake ewagys hand in the room as a
comparison to the distributive property which was msed by the other preservice
teachers when they taught this same lesson. Thpawents from the thenedividual
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teaching stylded to the assertion that each preservice teadgarbto have their own
distinct style of teaching as the innovation pregesl due to more practice teaching.
Results from the preservice teacher weekly refleains. The preservice
teachers were asked to complete weekly reflectimmmgighout the innovation to help
answer all three of my research questions: 1) Hoavta what extent does lesson study
influence instructional planning by preservice setary mathematics teachers? 2) How
and to what extent does lesson study influencéngteuctional effectiveness of
preservice secondary mathematics teachers? 3)addwo what extent does lesson
study influence the teacher efficacy of presergeeondary mathematics teachers? In
most cases | provided prompts for the preserviaehers; however there were some
weeks that no prompts were provided. Some exangplesompts used for the weekly
reflections were:
e How is your group planning going?
e How are you feeling about teaching in your fielghestence classroom?
e What are the three most important ideas you haaradéel from this class so far?
Explain.
e Are you more confident now when you know you wal teaching? Why or why
not?
e How did you feel about finally teaching in front@fal students in your field
experience?
e What are you biggest strengths as a future matihéza What might be your

biggest weakness still? Explain.
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The four themes, components from which the themegslted, and assertions are noted in

Figure 10.
Themes Theme Related Components Assertions
Building Confidence was gradually building from | Preservice teachers gained
Confidence rounds of practice teaching. confidence from multiple

Confidence improved from teaching in
the field experience classroom.

teaching opportunities.

Collaborative

Collaborative planning was difficult for

Collaborative planning was

Planning some teams initially. major benefit to the lesson
quality.
The lesson study teams eventually thrived
from the collaborative planning.
Practice Practice teaching improved preservice Practice teaching in the
Teaching teachers’ instructional ability. classroom and field

Practice teaching improved the preservice
teachers’ confidence.

Practice teaching before field experience
essential to the success of the preservice
teachers.

experience was essential ta
> the growth of the preservice
teachers.

Observation of
Instruction

Observing themselves on video helped the®bserving themselves and

to reflect on their own teaching.

Observing the instructor model-teach
lessons helped them to gain more ideas.

Observing their peers teach allowed them
see other ways to teach.

others improved the
reflective practices and
effectiveness of the
preservice teachers.

to

a

Figure 10. Reflection themes
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The first theme that resulted from the weekly &ftens was the idea diuilding
confidence There were two components that led to this thefrree first was that the
preservice teachers’ confidence was gradually mglérom rounds of practice teaching.
The second component was that the preservice tesaclafidence improved from
teaching in the field experience classroom. In M\&a preservice teacher noted, “Well,
| have to say that | was very nervous teachingHerfirst time in front of my peers. But,
after realizing we all had wobbly knees about guéss it wasn't really that bad.” In the
same week, a preservice teacher mentioned thefféae upcoming field experience
teaching, “I'm nervous about the differences iral high school classroom.” In Week 4
a preservice teacher discussing their confideratedt“l would say my confidence is in
a good spot right now. | don'’t feel overly confidgbut I'm not in a situation where I'm
rethinking my career if that makes sense.” In Wedlefore teaching the first field
experience lesson a student wrote,

To be completely honest, | am really nervous albearthing in the practicum

classroom. | have never taught a lesson in arabloigh school classroom

before, so it should be interesting. | feel maventortable with the practice that

I've gotten in class.

However, after the first field experience lesson gee the shift in the confidence of the
preservice teachers. After the first field expeceteaching, one preservice teacher
pointed out,

The teaching experience was by far the most baakfigng | have done so far.

Even though we teach lessons in our own classramin week, being in an actual

high school classroom with real students had a ndiféérent feel.

By Week 8, one preservice teacher made this statefth@m much more confident in

my own abilities, which makes it much easier tau®on the students and their learning
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rather than worrying about messing up my teachirigy’"Week 12 after the final field
experience teaching, one preservice teacher witier stressing out for a week about
the teaching, | felt it went really well. The nensness went away almost immediately
this time, so | guess that means my confidencetisng better.” Another preservice
teacher stated the same week, “I felt more contitetavith my ability to teach the
students, and to hold their attention. Just frocorafidence stand point | felt better about
this lesson.” Finally, one preservice teacher seohop the final reflection by stating, “I
would say that | definitely felt a lot more confideand teacher-like instead of college
student-like.” The components that led to the thbailding confidencéed to the
assertion that the preservice teachers gainedd=rde from multiple teaching
opportunities.

The second theme that came from the preservicheeaeflections was the idea
of collaborative planning There were two components that led to this theffrtee first
component was that collaborative planning wasdiffifor some teams initially. The
second component was that eventually the lessaly $tams thrived from the
collaborative planning. One team worked more é¢iffety than the other team right from
the start, but the other team did eventually becbiglely effective in their collaboration.
For example, in Week 2 of the innovation one pnaserteacher on the team that
struggled early said, “This week has been veryngyor me. | feel as though we didn’t
have enough time to collaborate on our lesson plafso, | found myself not feeling
comfortable in expressing my opinion to my groupldbwever, by Week 4 that same

preservice teacher stated,
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The group planning is going better. Having monmeetin class to collaborate with
our groups has been really good. I think we alieha feel for each other’s
personality and style so it's a bit easier to adpusselves to help the planning
process flow.
Another member from that same team said after V@esfkthe innovation that, “Working
in teams is helpful, but sometimes it can be diffito make a lesson that everyone can
feel good about.”

A member of the other lesson study team stated Afeek 4 that, “I think our
group planning is going great. We work really weltjether and everyone has a chance
to share the ideas and give their opinion.” Anofireservice teacher from that same
lesson study team that same week added, “Whenfarehas a different idea, the others
are willing to listen and incorporate that ideaittie lesson.” In Week 7, one preservice
teacher from the lesson study team that thrivewh fitee beginning of the innovation
stated,

We work incredibly well together. We share simildeas, but when we have

differing ideas, they help stimulate discussiort tkads to an even better idea. |

think we collaborate really well when creating tessons. Because every person
brings a slightly different perspective, we areeatol mesh those ideas together to
create a better lesson as a group than any ofuld ceeate on our own.
The lesson study team that struggled to plan cottgively early in the innovation
sounded much different by Week 9 of the innovatidwen one of them wrote, “I
definitely think we are working as a group muchiéet We are getting more ideas
flowing and starting to sort out what we think wilbrk and will not work. It feels more
collaborative than previous lessons.” By Weekdrte preservice teacher stated when

talking about the planning process for the ladtifexperience lesson that, “It wasn’t so

much about how we were going to teach, rather hewvare going to make it exciting
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for the learners.” The components of the thewl&aborative planninded to the
assertion that collaborative planning was a magoreliit to the lesson quality.

The third theme from the preservice teacher ralastwaspractice teaching
There were three components that led to this therhe. first component was that
practice teaching improved the preservice teachesg’uctional ability. The second
component was that the practice teaching improkregteservice teachers’ confidence.
The third component was that practice teachingredtfee field experience was essential
to the success of the preservice teachers. Wik 2 reflections after teaching their
first lesson in class, one preservice teacherdstétéeel after teaching just this one
lesson that | definitely need much more practicéliat same week another preservice
teacher pointed out that, “...everything | have dopédo this point has just been practice
or in theory teaching. Actually going through teeson planning process and teaching
the lesson is a completely different feeling.” BAeek 6 after the first field experience
lesson, one preservice teacher stated, “I feelduerall, the lesson went very well
although there are certainly things that | can wank' By Week 7, one preservice
teacher said, “I have taught four times alreadywben the snippets in class and the full
day at the high school.” In Week 8 when asked aboa of the most important things
they had learned in this class so far, one preseteiacher said, “By far the most
important thing | have learned is that | need tocdmee more assertive when delivering
my instruction.” By Week 10, one preservice teactated, “I think | am starting to
adapt my own rhythm/style of teaching.” It seemislent that the more practice teaching

each preservice had the better their skills andidemnce increased. The components of
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the themepractice teachinded to the assertion that practice teaching irctagssroom
and field experience was essential to the growthefpreservice teachers.

The fourth theme that resulted from this data wlaservation There were three
components that led to this theme. The first comepbwas that observing themselves
on video helped them to reflect on their own teaghiThe second component was that
observing the instructor model-teach lessons halpeah to gain more ideas. The third
component was observing their peers teach in tssdom and field experience helped
them to see other ways to teach. One presenachée said after observing their lesson
on video in Week 4 said, “After watching that fivstleo of me teaching, | realized that
all those little things that you think of as wromgile you are presenting are not very
noticeable.” Another preservice teacher that watated, “It was really helpful to have
our instructor demonstrate for us. His examplpaifing and questioning was really
nice.” Right before the first lesson in the fiekdperience classroom in Week 5, one
preservice teacher said, “After visiting the fielberience classroom yesterday, | feel a
bit more comfortable about teaching in her clada.XWeek 6, a preservice teacher
pointed out the benefits of teaching a lessonanfigld experience classroom after both
teammates had already taught, “...l had the advambgeeing what worked what
didn’'t.” Another team member that same week stdtgdtting to see and hear the same
lesson numerous times really helps me to refled¢tam | will teach the lesson.” In
Week 7 after the first field experience lesson, preservice teacher said,

... we were able to use what we saw one person diogp@nour own style on

it....I was able to watch my teammates and see whéteud for them, and then

use that idea in my own teaching. It was veryrgg#ng to see all of us teach the

same lesson in different ways, and | think seeag difference just helps your

own teaching become that much stronger.

61



In the final week of reflections, one preservicacteer summarized how different they
felt after teaching for the second time in thedfiekperience classroom by stating, “l was
able to draw some good things from my teammateghatelped me to improve.”
Another preservice teacher that same week mentjdneldthink | felt good because |
knew | wasn’t going to be the first one to teathvas going to have an opportunity to
see what was going to work and what | might neechtmge...” The components of the
theme ofobservationled to the assertion that observing themselveso#mats improved
the reflective practices and effectiveness of ttes@rvice teachers.

Results from the semi-structured interviews.All six preservice teachers in the
study were interviewed following the innovationés&ppendix E) to answer the
following research questions: 1) How and to whaeéet does lesson study influence
instructional planning by preservice secondary maidtics teachers? 2) How and to
what extent does lesson study influence the instnoal effectiveness of preservice
secondary mathematics teachers? 3) How and toextextit does lesson study influence
the teacher efficacy of preservice secondary madiemteachers? The three themes,

components from which the themes resulted, andtasseare outlined in Figure 11.
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Themes

Theme Related Components

Assertions

Collaborative

Gained different ideas about how to teach

.Collaborative planning

helped to build confidence in their lessons.

Planning was essential for
Anticipating student misconceptions criticalmproving the quality of
to their success (new to them). the lessons.

Confidence increased with more practice | The preservice teachers’

Growth in teaching (especially in field experience). | confidence continued to

Confidence grow as the innovation

(Efficacy) Reflecting/Debriefing/Revising/Re-teachingrogressed.

D

Practice Teaching
(Real
Experience)

y Practice teaching in classroom with their

peers a safe way to start before field
experience.

Planning and teaching a math lesson,
addition to writing the lesson plan,
enhanced the preservice teachers’
experience.

Practice teaching in the
classroom and field
experience was essential
growth of the preservice
iteachers.

Figure 11. Interview themes

The first theme from the interviews wegllaborative planning There were two

components that led to this theme. The first comepb was that the preservice teachers

gained different ideas about how to teach fromrtb@ilaborative teams. The second

component was that the concept of anticipatingesttichisconceptions was critical to

their success and something they had not thoudgbefofe this innovation. One

preservice teacher stated, “I think being able ¢okwn a group and get different ideas of

how to create lesson plans and different ways fdeément them and different ideas was

really beneficial.” Another preservice teacher wiasked about the main benefits of

lesson study said, “I think the key benefit wagiggtinput from the group members on
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the actual planning of the lessons.” Another prase referred to the collaborative
planning by saying,

You know you don't typically get to do that and imayother people’s feedback is

really nice even if it's something to where theieas slightly differ, it is still nice

to see how other people think about it becauseggbunore benefits out of it.
One preservice teacher summed up the benefitslabooative planning by saying, “...it
helped a lot with getting a little more diverseadend other people’s perspectives
outside of my own and | think that really openedupea little bit to different ideas and
different strategies to teach.” Another presert@aher pointed out the importance of
looking for possible student misconceptions duthegplanning stage by saying,

We tried to anticipate some of the hiccups thakide might encounter in the

lesson like things that they might get confused &¥e.try and clear those things

up as you'’re teaching it. | thought that was semdteresting because it is
something | had not thought of before. Insteakbtting them get confused, just
straighten it out right out of the chute and theergthing will be fine....
The components from the them@laborative planninded to the assertion that
collaborative planning was essential for improving quality of the lessons.

The second theme wgsowth in confidence There were two components that
led to this theme. The first component was thattteservice teachers’ confidence
increased with more practice teaching, especib#yfield experience teaching. The
second component was that the reflecting, debgefivising, and re-teaching helped to
build confidence in their lesson€ne preservice teacher stated, “I feel like I'm enor
prepared to go into my student teaching having gbraugh the lesson study process...”
Another preservice teacher said it this way, “Hguime opportunity to teach and get in
front of a classroom before leaving the univeraitg going into my student teaching

next semester it just increased my comfort lewbloaisand fold.” When asked if the
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classroom is a piece of cake now, this same preseteacher stated, “I am still scared,
but not quite as much.” One preservice teachensanzed the field experience teaching
by stating, “...just being able to do it and tell ralfghat | did it and it wasn’t so hard
boosted my confidence level...” One preservice teasbimmarized how their
confidence was impacted by the reflecting, delrggfrevising and re-teaching their
lessons this way,

So you take all of the thoughts into consideratiad make all of your changes

and you have that much better of a lesson andytbemet to re-teach it and again

it is that much better a teaching lesson becausegmember what they told you
and you make the changes necessary ...and becalidgd better it boosts your
confidence. Then you feel more comfortable teaghimd it is like a giant cycle
and it works well to improve all of your teachinigjldies.
The components from the themwth in confidencéed to the assertion that the
preservice teachers’ confidence continued to gretha innovation progressed.

The third theme wagractice teaching (real experienceJhere were two
components that led to this theme. The first comepbwas that the practice teaching in
the methods classroom with their peers was a sajetovstart before moving into the
field experience teaching. The second componesttiaat planning and teaching a math
lesson, in addition to writing the lesson plan,amted the preservice teachers’
experience. The idea of starting out teachingantfof their peers seemed to be
something that benefitted the preservice teachenagpreservice teacher said, “...you
get to work out all of the kinks in front of youe@rs and they tell you all of the things
they think went good and things that could possiblginge for the better.” In fact,

practicing the exact lesson before the field exgrere classroom seemed to impact the

innovation. One preservice teacher noted,
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...we could teach the lessons in class and thenugetuisions and make those
changes and see what worked and what didn’t world.na@&ke those changes for
the high school students...it was like a lesson wesadly taught three times as
opposed to doing something for the first time.
When asked about the main benefits of the lessaty girocess, one preservice teacher
said, “...the most beneficial for me was actuallycteag in our class here and the one in
the field experience classroom.” When asked iy i this sort of thing in their other
methods classes, they said, “I had never actuadlgan guess you could call it a real life
math lesson before.” One preservice teacher atliieéley point about the real life
practice, “...with most of our classes now we jusiteviesson plans, but being able to
actually teach it helps to see what are some fthatsyou might have that you didn’t
think of before.” The components from the thgpnactice teaching (real experienced

to the assertion that practice teaching in thesotemsn and field experience was essential

to the growth of the preservice teachers.
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Chapter 5
FINDINGS

This chapter begins by merging the quantitative qumalitative data to answer
each of the three research questions posed aegnening of this study. The chapter
then concludes with the presentation of the finatranted assertions that serve as the
overall findings for this study. To answer theethresearch questions and develop the
assertions, | triangulated the quantitative reswits the qualitative assertions from
Chapter Four. Triangulation refers to the proa#assing multiple data sources to obtain
a valid representation of what is being studiedy(&zal., 2009). By using different
methods to measure the same phenomenon, | attetopaeld validity and reduce the
natural bias in my study (Greene, 200Finterpreted the data through the theoretical
lens of Vygotsky’s Space, which was discussed iapgfdr Two. The four stages of
appropriation transformation publication andconventionalizatiorirom Vygotsky’s
Spaceprovided insight into my interpretation of the riésu
Research Question 1

How and to what extent does lesson study influemsteuctional planning by
preservice secondary mathematics teachers? A @spect of this innovation was the
collaborative planning of math lessons by the prese teachers. This study found that
when preservice teachers participated in collabergianning they became more open
to different teaching styles and increased theanfidence in their lessons which was
congruent with previous research on lesson studyri@, 2011; Chassels & Melville,
2009; Ganesh & Matteson, 2010; Post & Varoz, 2008)is study also found that the
preservice teachers improved at predicting stunestonceptions, which eventually led
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to a more student-centered approach to their lesSdms also aligns with current
research on lesson study (Hiebert et al., 2007h&es et. al., 2009; Sims & Walsh,
2008). Overall, the merger of quantitative andlitatave data clearly demonstrated that
the lesson study process positively impacted thguntional planning of the preservice
teachers in this study.

For each of the four lesson studies, teams wepgnexl to submit, among other
things, a detailed lesson plan that included theahenath examples and handouts they
would use in their lesson. Writing detailed lesssmsh as this served as a major factor in
the growth of the preservice teachers planningtgbilt was the first time in their
university experience that they planned an actwhresson that they would be teaching
with the specific problems and activities. Thdaobrative lesson planning teams had to
decide on not only which mathematical examplesswin their lessons, but also how to
teach them to the students. Learning to take &enadtical idea and deconstruct it for
the students strengthens teachers’ pedagogicatmokinowledge (Ball, 2000; Hiebert et
al., 2007).

The preservice teachers showed consistent growtihdéoconstrucplanningfrom
the Lesson Study Planning and Instructional Rubdecating improvement in lesson
planning from the beginning to end of the innovation support of this finding, the
constructcollaborative planningrom the Lesson Study Questionnaire had a meame sco
of 4.47 out of a possible 5.0. This demonstrated the preservice teachers “Strongly
Agreed” collaborative planning had a positive inpac their planning. The construct
debriefing a component of the lesson study process althnagtirectly focused on
planning, also affected their revisions of fututans. The mean fatebriefingwas 4.80
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on a 5.0 scale. The constructrevising lessonkad a mean of 4.8 on the 5.0 scale. The
preservice teachers felt strongly that plannindataratively both before and after
teaching improved their lessons. Overall, the tjtative data clearly demonstrated that
this innovation positively impacted the planningloé preservice teachers in this study.

The qualitative data supported the proposed linkéen lesson study and
preservice teachers’ instructional planning vatitlaborative planningemerging as a
theme in all data sets. Data from the Lesson SQuagstionnaire found that the
preservice teachers’ confidence increased fromnghgincollaboratively. The preservice
teachers also gained new viewpoints for their lesgmm working on a collaborative
team during the instructional planning of theirsless. The weekly reflections
demonstrated evidence that both lesson study tdamed by working collaboratively
despite one team struggling early in the innovation

The interview data reinforced the analysis of tleekly reflections as the
preservice teachers pointed out that collaboratiaening provided them with different
ideas on how to teach their lessons. They wereaite to anticipate student
misconceptions more effectively due to the collation. This could have been due to
the use of the Japanese four-column lesson plan additional planning support. That
lesson plan format includes a column for “expedtedent responses” and how the
teacher would respond to those possible studamtsssWhen preservice teachers are
contemplating student responses ahead of time atteetypically more confident in their
teaching (Sims & Walsh, 2008), which coincided itk interview data from this study.
Overall, the preservice teachers’ lesson quality ingoroved from working
collaboratively.
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The data on instructional planning demonstratesem@nt through the four
stages of Vygotsky's Space. The first stage relade¢heappropriationof particular
ways of thinking through interaction with otherBhis was evident through the
collaborative planning and how the preservice teeshained different ideas from their
teammates. The second stage of Vygotsky’'s Spandiisdualtransformation This
was demonstrated in the gradual shift from a teackmetered to a more student-centered
approach discussed previously. Their lesson @tarsed to focus on anticipating
possible student misconceptions, which was a @hafihsformation) in their thinking.

The third stage of Vygotsky’'s Space is theblicationof new learning through talk or
action. This was evident through their final lespdan after the revisions that they had
to teach in the field experience classroom. Tlesgnvice teachers had a final refined
version of this lesson, yet how they chose to utstwas up to them. The final stage of
Vygotsky’'s Space focuses on thenventionalizatiomf that practice. This was
demonstrated later in the innovation as each preseteacher was able to take the
collaboratively-planned lesson and teach it inrtbein way. This demonstrated that they
were beginning to come to the point of conventiiad their own practice as future
mathematics teachers based on this innovation.

By triangulating the quantitative (rubric and quastaire) and qualitative
(questionnaire, weekly reflections, and interviedala, it is evident that the instructional
planning of the preservice teachers was positivepacted by lesson study. The data
indicates that by collaboratively planning lesstimspreservice teachers not only
improved their lesson quality, they also felt mooafident in their ability to plan
mathematical lessons. The innovation also allothiedh to revise their lessons
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collaboratively which improved their lesson qualit critical component of planning
that emerged from the data set was the vastly ivgat@dea of predicting student
misconceptions during the planning of their lessofisis began to shift their focus from
planning based on what “they were going to do”lemping for “how might the students
learn this best.” This demonstrated a major impno@nt in their instructional planning
ability from a teacher-centered to a more studentered approach. Lesson study’s
main goal is not just to improve lesson plans,altih that is important. The goal for
preservice teachers participating in lesson stedgraling to some current research is the
professional growth from collaborating about matiching that occurs in this type of
innovation (Chassels & Melville, 2009; Groth, 20Phst & Varoz, 2008; Tolle, 2010).
This study clearly demonstrated a major growtmstructional planning for the
preservice teachers.
Research Question 2

How and to what extent does lesson study influéheenstructional effectiveness
of preservice secondary mathematics teachers?préservice teachers in this study
lacked experience teaching, even in the sheltarwfiversity classroom. This innovation
included multiple teaching experiences in the mashand field experience classrooms.
In addition, student teaching follows this coursethe urgency for improved
instructional ability was heightened. One of tlealg of this innovation was to help
bridge the gap for the preservice teachers fronethaas classroom to a field experience
classroom and eventually into their student teaghifhe data clearly demonstrates that
this innovation had a positive impact on the inginnal effectiveness of the preservice
teachers.
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The innovation began with teaching lessons in teéods classroom followed
by revisions and re-teaching. There is considereggearch that demonstrates the
importance of giving preservice teachers multipkecpce-teaching opportunities with
adequate support (Bowman & McCormick, 2000; Chas&eVielville, 2009; Morris et
al., 2009; Tobin et al., 2001). By the third rowfdesson study, the preservice teachers
were practice-teaching the lessons that they eaéntiaught in the field experience
classroom. Some research encourages a diredidimkeen the methods classroom and
field experience classroom (Carrier, 2011; Chas&a¥elville, 2009; Sims & Walsh,
2008) because many preservice teachers do not alsesythe connection between the
methods classroom and field experience (Darling-ifamd, 2006b, Lampert & Ball,
1999). Although the planning was collaboratives thaching of the lessons was done on
an individual basis. Each preservice teacher Wawed to teach their collaboratively-
planned lesson in the way they thought would betmfbsctive. There were many times
when individual preservice teachers made minorsadjants to the lesson plan or
implemented the same lesson in a much differentduayg their instruction.

The evidence to support my conclusion came frongmgrfour data sources that
each had aspects that focused on instructionadtefémess. The four data sources used
to answer this question were the Lesson Study Rigrand Instructional Rubric
guestions 4 — 10 (quantitative), my own field naad video analysis (qualitative), the
preservice teachers’ weekly reflections (quali@fiand the semi-structured interviews
(qualitative).

The Lesson Study Planning and Instructional Rubctuded the constructs of
content knowledgandinstructional strategiethat were focused on instructional
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effectiveness. The means for content knowledga fRound 1 to Round 4 improved
from 2.55 to 3.50 on a 4.0 scale. Similarly, tbastruct on instructional strategies
increased from 2.25 to 3.25 on a 4.0 scale frorm@duto round 4. These scores were
impressive because the last two rounds were s@omstheir actual lessons in the field
experience classroom.

Two of the three themes from my own field notes aidego recordings related to
instructional strategies. One theme was that thsgovice teachers moved from a
teacher-centered to student-centegggbroach in their instruction. The preservice
teachers were shifting the focus of their instauti@way from themselves and towards
the learners. The second theme from my field nweesthaindividual teaching styléor
each preservice teacher began to emerge. Theyoeseachers’ explored different
ways to teach as the innovation progressed. Egaldamonstrated that the
collaboratively-planned lesson was taught diffdseby each preservice teacher as the
rounds of the lesson study progressed.

Two of the four themes from the weekly reflectaata set focused on
instructional ability. One of the themes waactice teaching The preservice teachers
improved in their instructional ability from pracitng more and receiving feedback.
Practice teaching the same lesson before teadhimghie field experience classroom was
a key component from the dat®bservation of instructiowas also a theme from the
weekly reflections. Since there were debriefingsgns after each lesson in class, the
preservice teachers became more reflective abeurtdivn instruction as well as the

lessons from their peers and instructor.

73



The semi-structured interviews also showed strafdeace of improved
instructional ability as one of the three themethaf data source wasactice teaching
(real experience) Planning and teaching the actual math less@tead of just a using a
written lesson plan enhanced the preservice tesiateal experience. Teaching these
real-life math lessons in the methods classroonfiatdiexperience enhanced the
instructional ability of the preservice teachershis study.

In summary, the triangulation of quantitative aplitative results from the
rubric, field notes, weekly reflections, and intews demonstrate that the innovation did
positively impact the instructional ability of tipeeservice teachers. The preservice
teachers went from teaching the collaboratively:pkd lesson virtually the same early in
the innovation to gradually showing their own stgfenstruction as the innovation
progressed. In fact, one preservice teacher statiné Lesson Study Questionnaire,
“Being able to see my teammates teach the samenléss in a different way solidified
my style of teaching, and the fact that it is okayave a different style.” This
demonstrated that the preservice teachers wetengtés move through the four stages of
Vygotsky’'s Space in their instructional ability sian to how they did in their planning.
This innovation clearly allowed these preserviaekers the opportunity to explore
different ways to teach. By the final teachingdhe field experience, the preservice
teachers were focused on making the lesson morengxior the students. This was a
major shift in their instructional ability to teaslkecondary mathematics.

Research Question 3

How and to what extent does lesson study influénedeacher efficacy of

preservice secondary mathematics teachers? Sawvieysly cited research suggests
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that efficacy can be increased from collaboratioa support for preservice teachers
(Chester & Beaudin, 1996; Rosenholtz, 1989; Tscharvoran & Woolfolk-Hoy,
2007). In fact, lesson study itself has been shimpositively impact self-efficacy
(Sibbald, 2009).The evidence strongly supports that the presete@ehers’ efficacy to
teach mathematics was positively influenced byitmsvation.

| merged three different sources to answer thistjue First, | used a pre-post
efficacy survey (quantitative). This allowed menteasure the preservice teachers’
efficacy beliefs before and after the innovatidalso used the preservice teachers’
weekly reflections (qualitative) to find out howethfelt from week to week about
various parts of the innovation including their idance. This data source was
invaluable because it allowed me to measure tlwir their efficacy fluctuated
throughout the innovation. Finally, | used the sstructured interviews (qualitative)
that were done following the innovation. Theseegme very rich data about the
preservice teachers’ efficacy because confidencementioned throughout their
interviews even when some of the questions wer@@idaining to it specifically.

The results of the pre-post efficacy survey denratet that there was a
significant growth based on the t-test resultdfath Personal Mathematics Teaching
Belief and Mathematics Teaching Outcome Expectam®rsonal teaching belief is “a
belief in one’s ability to teach effectively,” abelaching outcome expectancy is “the
belief that effective teaching will have a positeféect on student learning” (Enochs et
al., 2000).

The qualitative data also demonstrated positivelt®s the area of efficacy to
teach mathematics. One theme from the weeklyatedles wasouilding confidence
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The preservice teachers gradually built their aterice from rounds of practice teaching.
Their confidence also was impacted by teachingénfield experience classroom. What
| found interesting was the fluctuation in the adahce of the preservice teachers during
the innovation. The preservice teachers were sdraelow in confidence early in the
innovation before teaching in front of our methaetiss. After the first teaching lesson

in the methods class, their confidence graduakg nantil the first field experience
lesson. Right before the first field experienaecteng their confidence dipped due to
fear from never teaching in a real classroom. Tivirags helped to ease their fears based
on the data. First, the preservice teachers aked the field experience teacher and
classroom a few times before actually teachingis Tielped them to feel more
comfortable in the environment of the field expede classroom as well as see the style
of teaching of the field experience teacher. Sdctrey were also able to teach and
revise the exact lesson in our methods classrodanébgoing to teach it in the field
experience classroom. After the first field expeoe lesson, their confidence went back
up and continued to grow throughout the rest ofithevation. By the end of the
innovation, the preservice teachers were much mwamédent going into their student
teaching for next semester.

The semi-structured interviews also demonstratesitige results in the area of
improved efficacy to teach mathematics. One th&ora the interviews wagrowth in
confidence (efficacy)The fluctuation in confidence was not as eviderthe interviews
as in the weekly reflections. This is possiblydiese the interviews were only given
following the innovation. The preservice teachemifidence increased with more
practice teaching, especially in the field expereenlassroom. Also, the reflecting,
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debriefing, revising, and re-teaching helped tddoconfidence in their lessons. One of
the preservice stated the following about the feellprevising, and re-teaching with
lesson study compared to other university courses,

...you get your grade in other classes and it idiketyou edit your lesson and

they will change your grade or something. Sornkhivhen | did my other lessons

as soon as | got my grade | was done with thabres8ut when we did the
lesson study it was like ‘this didn’t work well g&t’s fix it’ so that you can
actually use this lesson to teach again...

As mentioned in the previous two research questithesmovement through the
stages of Vygotsky’'s Space was evident throughuostimnovation. The preservice
teachers gradually moved framppropriatinga new practice with this innovation to
transformingtheir mathematical planning and teaching. They tiublishedtheir
learning through a final revised lesson in thedfiexperience classroom. The hope is that
this will become &onventionalizedkill as mentioned in Vygotsky's Space that thag c
use in student teaching and beyond. It is obvibasthe movement through these four
stages from Vygotsky’'s Space positively impacteddfiicacy of the preservice teachers
in this study.

The quantitative and qualitative results were gidated based on the pre-post
efficacy survey, weekly reflections, and interviewihe data clearly demonstrates that
the preservice teachers’ efficacy to teach mathiesaias drastically improved as a
result of this innovation. Although the efficadydtuated at times during the innovation,
it grew a great deal from the beginning to enchefihnovation. For example, many of
the preservice teachers in this study were veryaer just to teach in front of their peers
in our methods classroom when the innovation bedi#tmwever, by the end of the

innovation, they were confident teaching to ourlmds class and in the field experience
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classroom. In addition, some research pointstaitthe shift from a teacher-centered to
student-centered outlook could be linked to higkacher efficacy (Czerniak, 1990).
The preservice teachers in this study felt muchenconfident about their ability to plan
and teach mathematics as they enter their studaching experience. This innovation
clearly helped to create a bridge between theihous course, field experience
classroom, and their student teaching.
Warranted Assertions

This study demonstrated evidence of six majorifigs. The following are the
warranted assertions that resulted from the dattaisrstudy:

e The preservice teachers improved their lesson tgudadim planning and revising
their lessons collaboratively.

e The preservice teachers increased their confidentsach mathematics from
collaborative planning, teaching, debriefing, rewys and re-teaching.

e The preservice teachers improved their instructiabdity due to multiple
practice teaching and re-teaching opportunitigeénmethods and field
experience classrooms.

e The preservice teachers began to shift their prapand instruction from a
teacher-centered approach to a more student-cdrapproach due to planning
collaboratively and having multiple teaching oppaoities in the methods and
field experience classrooms.

e The preservice teachers gradually began to denategtreir own individual style
in their instruction due to multiple teaching opjimities in the methods and field

experience classrooms.

78



e The preservice teachers improved their observaahreflection skills from
participating in debriefing sessions following thewn instruction as well as their

peers and instructor.
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Chapter 6
CONCLUSIONS

When | designed this innovation, | had many thihlgsped to accomplish with
my preservice secondary mathematics teacherst, Fivanted them to learn to
collaborate on a team with meaningful discussidrmiamath teaching and learning. |
wanted the collaboration to improve their abilibydlan math lessons by seeing other
viewpoints. Second, | wanted my preservice teactweget more practice teaching than
is typical in methods classrooms at my institutidknow the typical methods classroom
has each preservice teacher teach one or two sssehs for the entire semester. This
innovation called for much more practice teachimag eventually would lead to teaching
in the field experience classroom. Third, | wani@donnect the field experience to our
methods classroom. | wanted field experienceltmwabreservice teachers to practice the
lessons in our class before teaching them in fledd experience classroom. | did not
want my preservice teachers to just be “thrown’iatolassroom to teach, but rather to
have a foundation built from observing the teacret practicing the assigned lesson
beforehand.

Fourth, | wanted my preservice teachers to be atetyuconfident going into
their student teaching the semester following tim®vation. | knew the only way to do
that was to have them practice in an actual figjzeeence classroom environment.
Fifth, | hoped that the preservice teachers inghisly would improve their ability to plan
and teach math lessons. As future mathematichéessanuch of their time will be spent
planning and teaching math lessons, so the moreriexge they could get doing this
before their student teaching the better prepdred would be to succeed. | wanted the
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preservice teachers to start to notice the sm#dildeequired to plan effective math
lessons. Sixth, | wanted them to be able to oleseeflect, analyze, and discuss
mathematics teaching. | knew this innovation wazdd for them to reflect on their own
teaching as well as observe and discuss othemgsdavas hoping that through this
innovation that the preservice teachers would stddok at math instruction in a more
critical manner and learn to discuss it and malkanghs to their own pedagogy based on
what they learned.

The preservice teachers did in fact learn to coliate with their lesson study
teams during the innovation. They improved thessbn plans and confidence from
working on a team. They also were able to seer eibe/points and discuss mathematics
planning and teaching in their lesson study teams.

It was evident that the increased amount of pra¢Baching improved the
instructional skills of the preservice teacherem® research suggests that just planning
and teaching lessons for the first time can bewkelming for preservice teachers
(Carrier, 2011). With that in mind, | believe thie lessons in our classroom provided a
good transition before moving to the field expecerlassroom. In fact, | observed
gradual improvement from each preservice teachkisior her instructional abilities in
our classroom before moving to the field experieclassroom.

As | hoped, this innovation allowed for a partngoshith a field experience
school and classroom. This partnership providegyto gradually implement the
preservice teachers into their field experienceligay. Some research cited previously

contends that preservice teachers are stronglyenfied by coursework that connects to
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their field experience (Darling-Hammond, 2006a;nk&mn-Nemser, 1983; Lampert &
Ball, 1999; Tabachnik et al., 1979-1980).

By the end of the innovation, the preservice teexheemed much more prepared
and confident for their student teaching. As dwoeclaims, this might have been due
to being able to learn from actual teaching indlassroom rather than just learning
through theory (Sims & Walsh, 2008). This innogatdid in fact form a bridge for the
preservice teachers from their methods classrotortheir student teaching as | had
hoped it would.

The preservice teachers in this study clearly imgdatheir math planning and
teaching skills. They were able to plan and teaaliple lessons. They improved on the
details of their planning as well as anticipatirmggible student misconceptions. |
observed them try new pedagogical strategies gsgieed more experience teaching.
This eventually led them to start to form their omdividual style in their instruction.

The amount of reflection, observation, analyzing] discussing of mathematical
planning and teaching really helped the presené@aehers to grow in their content and
pedagogical knowledge. Due to the format of thigvation, when a preservice teacher
was not teaching, they were often observing ottesrsh and participating in the
debriefing sessions. This was a two-fold benafiny opinion. The preservice teacher
who taught the lesson received valuable feedbadka&ninstruction. Further, the other
preservice teachers took on a role of analyzindebson and offering the feedback.
Some research even suggests that teacher effiahegyorease from observing teaching

strategies modeled along with participating in-seffection about their own teaching
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like what occurred in this innovation (Henson, 200dhnson, 2010; Schunk &
Zimmerman, 1997).
Unintended Effects

There were three effects that emerged from thisvanon that I did not
anticipate. The first was the preservice teachgmadual shift from a more teacher-
centered to student-centered approach in theinpigrand teaching. | did not anticipate
this shift during my innovation despite some of tegearch pointing out this was a
possible benefit. | believe, as previously mergahrthe Japanese four-column lesson
plan helped to initiate this shift in the thinkio§the preservice teachers’ planning since
they had to start predicting possible student nmseptions and implement plans for
dealing with them. | noticed when revising theisdon plans that these columns that
required anticipating student misconceptions wieeenost difficult for the preservice
teachers early in the innovation. However, asrihevation progressed, it became
almost a fun challenge for the preservice teaduettyy and anticipate possible
misconceptions from the students and figure outstayalleviate them. The shift in their
thinking away from their own teacher actions ta thfathe learners demonstrated a major
growth in their development as future mathemateshers.

Another effect that | did not expect was that thesprvice teachers began to
demonstrate their own individual style of instroctias the innovation progressed. This
is something that | have not observed in my previgears of teaching this course.
Possibly there were not enough practice teachipgrences for the preservice teachers
to allow them to explore different ways to teack &egin to form their own style in my
past methods courses. Observing others teach adi@my this innovation could also be

83



part of the reason since they were able to see wiffieyent styles of math teaching from
their peers, field experience teacher, and meheEivay, it was a very positive benefit
that was not expected that resulted from this study

Third, | did not anticipate the impact that plarmthe actual math lesson and
activities instead of a just using a written lesptan would be to the success of this
innovation. The feedback from the preservice teehited previously has made me
reconsider how | assign lesson plans for my préseteachers in all of my future
education courses. Writing a lesson plan is olshouery important for preservice
teachers, but | have realized that they need tbheeto transfer that written lesson plan
into the actual plan and materials they will uségir lesson with their students.
Implications for Practice

The implications for practice are significant. £es study is an effective method
of pedagogy to use with preservice teachers inthads course for several reasons
discussed in this study. In lesson study, presenaachers are given the opportunity to
grow professionally through collaborative planniptactice teaching, debriefing,
revising, and re-teaching as previous researchisrstudy has stated (Cohan &
Honigsfeld, 2006; Post & Varoz, 2008; Takahashi 8slida, 2004; Tolle, 2010)This
study found that collaborative planning enhancedondy the lessons of the preservice
teachers, but also their confidence teachinglstt provided multiple teaching
opportunities in our classroom and eventually tbklfexperience classroom. The
preservice teachers were able to receive strucfesztback not only on their lesson
plans, but also on their instruction. This feedbihen was used to allow them to revise
and re-teach. It has been shown that lesson satde used as a bridge from a
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university methods classroom to the field expemetiassroom when they are connected.
In fact, lesson study has shown to be an effettiokto improve the efficacy of the
preservice teachers. However, possibly the maggbrtant implication for practice is that
lesson study allowed the preservice teachers tagenmp mathematical discussions about
teaching and learning which enhanced their prod@ssigrowth.

Possible Issues for Implementing Lesson Study

Although the benefits far outweighed any strugghtesy innovation, there are
still some concerns that need to be addresseddtuctors intending to use lesson study
with preservice teachers. Some of those conceithgaty depending on the university
setting and field experience partnerships. Sonssiple issues that could emerge might
concern the class size, team dynamics, field egpeei partnership, and the field
experience teacher.

Class size.The size of your class can be a major concerndocator’s
implementation of lesson study. My class had epmgbservice teachers (six were part of
the study). | had three lesson study teams (tbestadents who chose to not be part of
the study formed their own team). If my class tadble or triple the amount of
preservice teachers, it would have been very diffior me to implement this innovation
in the same manner. Finding the class time tavadlach preservice teacher to teach
lessons and get feedback would have been a chelldBgonly having such a small
number of participants in my study, | was able aveheach preservice teacher get
multiple teaching opportunities. | think it is gdsle to still use lesson study with a large
class of preservice teachers, but the instructardvbave to be much more creative to
allow for multiple teaching and observing opportigs.
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Team dynamics. A possible concern for instructors implementingtes study
with preservice teachers might be the team dynantiased groups of three preservice
teachers for each lesson study team. | had onettest was not working effectively at
the start of the innovation. | found myself sigfiwith that team and defining roles for the
first round of lesson study. They eventually dodieated very successfully, but team
dynamics could possibly be an issue when usingtessidy. | did find that giving class
time to collaboratively plan was my most effectivay to enhance team production. In
fact, the entire concept of lesson study is seekffit from the typical methods class that
thorough explaining and guidance early in the pseagas essential.

Field experience partnership. A possible concern for university instructors in
implementing lesson study is making sure you halid partnerships with local schools
in order to implement the field experience teachihgas able to partner with one school
and one math teacher which made it much easienéoio align my class with the field
experience classroom. With a larger class of pveseteachers, one would need more
than one field experience teacher and possibly iti@me one school partnership. The
scheduling could be more complicated in this siturat However, the benefits of the
field experience aspect of this innovation are el difficulty in scheduling. Building
close partnerships will be vital to having effeetiesson study experiences.

Field experience teachers.t is critical to have good communication witketh
field experience teacher(s) and the style of tewgthat is incorporated in their
classroom. For example, | had my preservice tegadhehis study observe the field
experience teacher at least twice before teachieig tin order to get a feel for the school,
teacher, style, and students. Communication wighfield experience teacher about the
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pre-requisite skills, lesson details, and methddsaxching were essential to the
preservice teachers’ transition into the field eigrece classroom. In this study, | kept in
constant communication with the field experien@ekeer which | believe enhanced the
transition from our classroom to theirs.

Future Implications

As mentioned in previous chapters, lesson studtaated to emerge as an
effective method for preservice education. The yrtaanefits for the preservice teachers
are evident. At my university, lesson study wageneised in the past and had not been
considered as a preservice teacher methodologgaiihing approval for my study, the
university gave me permission to attempt this iratimn in my attempt to improve my
own practice for this secondary mathematics metleodsse. | am grateful for this
opportunity because it has allowed me to grow @®tmally in the area of lesson study
with preservice teachers.

Possible changes for future lesson study innovatien Although this innovation
of lesson study with preservice mathematics teachas highly successful, | plan on
making a few minor changes for my next cycle oftesstudy. First, | will make sure to
set up my schedule beforehand with the field exypee school and teacher. For this
innovation | set up my schedule based on my unityesshedule first which forced me to
make changes later due to scheduling conflicts thighfield experience school. Second,
| will have the preservice teachers take the efficgurvey not only as a pre-post survey,
but also in the middle of the innovation before fin&t field experience teaching to give
me a measure of their efficacy halfway throughitim@vation. Third, | will have each
preservice teacher score themselves on the Lesadg Blanning and Instructional
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Rubric and then meet with me to reflect on howrteeores compare to mine. | believe
that this will increase the self-reflection requiie this innovation. | am excited to
attempt a new cycle of lesson study with preserigeehers in the near future.

Benefits to me | will continue to implement lesson study wheedch any
methods course in the future. | am excited ta staother cycle of this innovation next
fall with some minor changes that were mentionkalso plan to implement certain
aspects of lesson study in all of my education sesit teach at my university. In fact,
there is some research indicating that just usamgesaspects of lesson study such as
collaborative planning, self-reflection, and debnig for preservice teachers can be
invaluable (Carrier, 2011). Further, | intend orplementing the concept of anticipating
student misconceptions and how to deal with thethernesson planning during my other
preservice education courses. This will allow mgservice teachers to begin to shift
their planning from a teacher-centered to moreesitidentered focus.

What is Next?

My goal is to implement lesson study with all thetructors in our college of
education methods courses. | am planning a meefithgthe dean of my college at the
conclusion of this study to discuss it. | beli¢hat the preservice teachers at our school
will benefit greatly from this experience in moh&ah one course.

| will also continue to do more cycles of lesstudy and research in this area. |
am considering going overseas for a semester ¢thtead my hope is to be involved in a
university that either uses lesson study or isimglto learn about it. | am excited to
continue my growth with the incorporation of lessbady at my current position and
possibly overseas.
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Educational leadership. My growth as an educational leader was greatly
enhanced from participating in this study. My midgarning came from actually
planning and implementing an innovation for anrensemester based on the current
research in this field. | had never attempted subbld new innovation for a class that |
teach that was vastly different from my currentcpicee. | have attempted short
innovations in the past that were not based orareke This took a leap of faith on my
part and one that | am glad now that | did. | krtbvg has impacted my ability to be
more open to similar innovations in the futuraaldo know that my confidence about
planning and implementing an innovation similathis has been increased due to the
success of this project.

| believe much of the success from this innovaisobased on the fact that my
innovation was based on thorough research in ée @f lesson study for preservice
teachers as well as implementing a pilot studyefihnovation. | set up my innovation
based on what factors the research pointed oub&eand successful in the past. | refined
my practice of using lesson study through my mtody. | also made adjustments to fit
my particular situation. | did find that the retssubf my study seemed to align very
closely to most of the current research in thalfiel
Closing Thoughts

As I look back on this study as the culminatiomof doctoral degree, | have
many thoughts that come to mind. First, | am yetbud of the fact that | was able to
implement an innovation that made a positive impaciny preservice teachers. As |
mentioned previously, this innovation in my mathtiheels class were the most positive
of any of the previous years | have taught thisseu
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Second, | know that my own practice as a methastsuator has been changed
for the better. | am not satisfied with just hayasuccessful innovation and then going
back to my same old way of teaching this course. hibpe is to become an expert in the
field of lesson study for preservice teachers@mtinue to do more action research
cycles similar to this innovation.

Third, | learned that as an educator that we camyd continue to try new things
to improve our practice. | am not one to try némgs often so | do appreciate that now
my focus will be on studying the research befoygnty another innovation. | realized
that through research, extensive detailed planmind,practicing, an innovation can be

implemented successfully.

90



REFERENCES

Armor, D., Conroy-Osequera, P., Cox, M., King, McDonnell, L., Pascal, A., Pauley,
E., & Zellman, G. (1976) Analysis of the school preferred reading programs i
selected Los Angeles minority scha@s2007-LAUSD). Santa Monica, CA:
Rand Corp.

Ashton, P. T., (1985). Motivation and the teachesense of efficacy. In C. Ames & R.
Ames (Eds.)Research on motivation in educatiofhe classroom milieu (Vol.
2, pp. 141-174). Orlando, FL: Academic Press.

Ashton, P. T., & Webb, R. B. (1986Making a difference: Teachers’ sense of efficacy
and student achievemeniew York: Longman.

Ball, D. L. (2000). Bridging practices: Intertwimg content and pedagogy in teaching
and learning to teachlournal of Teacher Education, &), 241-247.

Ball, D., & Cohen, D. (1999). Developing practideveloping practitioners: Toward a
practice-based theory of professional educationL. Darlling-Hammond and G.
Sykes (Eds.)Teaching as the learning profession: Handbook ditp@and
practice San Francisco, CA: Jossey-Bass.

Ball, D. L., Hill, H. C., & Bass, H. (2005). Knowy mathematics for teaching: Who
knows mathematics well enough to teach third gradd,how can we decide?
American Educator, 29), 14-46.

Bandura, A. (1993). Perceived self-efficacy inmtige development and functioning.
Educational Psychologist, 28), 117-148.

Berliner, D. C. (1994). Expertise: The wonder xémplary performanceln J. Mangieri
& C. Block (Eds.), Advanced educational psychology: Creating effectoreools
and powerful thinkersNiles, IL: Harcourt Brace Jovanovich.

Berman, P., McLaughlin, M., Bass, G., Pauly, EZ&Iman, G. (1977)Federal
programs supporting educational change: Vol. Viictors affecting
implementation and continuatigRep. No. R-1589/7-HEW). Santa Monica, CA:
RAND.

Blumer, H. (1969).Symbolic interactionismEnglewood Cliffs, NJ: Prentice Hall.

Bowman, C., & McCormick, S. (2000). Comparisorpetr coaching versus traditional
supervision effectsJournal of Educational Research, (g3 256-261.

Brookover, W. B., Schweitzer, J. J., Schneidek].J Beady, C. H., Flood, P. K., &
Wisebaker, J. M. (1978). Elementary school sadiatate and school
achievement American Educational Research Journal(2)s301-318.

91



Carrier, S. J. (2011). Implementing and integ@effective teaching strategies
including features of lesson study in an elemensargnce methods coursé&he
Teacher Educator, 48), 145-160.

Chassels, C., & Melville, W. (2009). Collaboratjveflective, and iterative Japanese
lesson study in an initial teacher education pnegfenefits and challenges.
Canadian Journal of Education, 88, 734-763.

Chester, M., & Beaudin, B. (1996). Efficacy bedief newly hired teachers in urban
schools. American Educational Research Journal(B3233-257.

Chokshi, S., & Fernandez, C. (2004). Challengesfmrting Japanese lesson study:
Concerns, misconceptions, and nuand#si. Delta Kappan, 8&), 520-525.

Christensen, L. B., & Johnson, B. (2008ducational research: Quantitative,
qualitative, and mixed approach¢d® ed.). Thousand Oaks, CA: Sage
Publishing, Inc.

Cohan, A., & Honigsfeld, A. (2006). Incorporatilggson study in teacher preparation.
The Educational Forum, 711), 81-92.

Corbin. J., & Strauss, A. (2008Basics of Qualitative Resear¢8® ed.). Los Angeles,
CA: Sage.

Creswell, J. W., & Clark, V. C. (2007Pesigning and conducting mixed-methods
research Thousand Oaks, CA: Sage Publishing Inc.

Creswell, J. W. (2009)Research design: Qualitative, quantitative, andadimethods
approaches Los Angeles, CA: Sage.

Cronbach, L.S. (1951). Coefficient alpha andithernal structure of tests.
Psychometrica, 16297-334.

Curcio, F. R. (2002)A user’s guide to Japanese lesson study: Ideasriproving
mathematics teachingreston, VA: NCTM.

Czerniak, C. M. (1990, April)A study of self-efficacy, anxiety, and science kedge in
preservice elementary teachemaper presented at the annual meeting of the
National Association for Research in Science Teaghhtlanta, GA.

Darling-Hammond, L. (2006a). Constructing'2Entury teacher educatiodournal of
Teacher Education, %3), 300-314.

Darling-Hammond, L. (2006b)Powerful teacher educationSan Francisco, CA:
Jossey-Bass.

92



Darling-Hammond, L., & Hammerness, K. (2005). Hesign of teacher education
programs. In L. Darling-Hammond & J. Bransformdi$B,Preparing teachers
for a changing world: What teachers should leand de able to do San
Francisco, CA: Jossey-Bass.

Enochs, L. G., Smith, P. L., & Huinker, D. (200@stablishing factorial validity of the
mathematics teaching efficacy instrume8thool Science and Mathematics,
1004), 194-202.

Feiman-Nemser, S. (1983). Learning to teach.. Bhulman, & G. Sykes (Eds.),
Handbook of teaching and policiNew York, NY: Longman.

Fernandez, M. L. (2005). Exploring “lesson studyteacher preparatiorRProceedings
of the 28" Conference of the International Group for the Pmjogy of
Mathematics Education, 305-312.

Fernandez, C., & Yoshida, M. (2004)esson Study: A case of a Japanese approach to
improving instruction through school-based teactievelopmentMahwah, NJ:
Lawrence Erlbaum.

Gallucci, C., DeVoogt, M., Van Lare, I. H., Yoon,, B Boatright, B. (2010).
Instructional coaching: Building theory about tleéerand organizational support
for professional learningAmerican Educational Research Journal(4)7 919-
963. doi: 10.3102/0002831210371497

Ganesh, B., & Matteson, S. M. (2010). The benefiteteaching lessons in preservice
methods classedction in Teacher Education, 8B, 52-60.

Gay, L.R., Mills, G.E., & Airasian, P. (2009Educational research: Competencies for
analysis and applicationsNew Jersey, NJ: Pearson.

Geist, E. (2000). Lessons from the TIMSS videotstpdy.Teaching Children
Mathematicsy, 180-185.

Glaser, B., & Strauss, A. (1967The discovery of grounded theorg€hicago, IL:
Aldine.

Goodell, J. E. (2006). Using critical incident exftions: A self-study as a mathematics
teacher educatordournal of Mathematics Teacher Educatio(8)9221-248.

Graeber, A. O. (1999). Forms of knowing mathensati¥hat preservice teachers should
learn. Educational Studies in Mathematics Educati®g(1-3), 189-208.

Greene, J. C. (2007Mixed methods in social inquirySan Francisco, CA: Jossey-Bass.

93



Grossman, P., Compton, C., Igra, D., Ronfeldt, 8hahan, E., & Williamson, P. (2009).
Teaching practice: A cross-professional perspeciieachers College Record,
111(9), 2055-2100.

Groth, R. E. (2011). Improving teaching througssten studyMathematics Teacher,
104(6), 446-451.

Guskey, T. R. (1988). Teacher efficacy, self-cabcand attitudes toward the
implementation of instructional innovatio.eaching and Teacher Education,
4(1), 63-69.

Guskey, T. R., & Passaro, P. D. (1994). TeacHeraely: A study of construct
dimensions.American Educational Research Journal(31 627-643.

Hartman, M. L. (2004)Situating teacher learning in the practice of matia¢ics and
science teaching(Unpublished doctoral dissertation). UnivergifyMichigan,
Ann Arbor.

Haycock, K. (1998).Good teaching matters: How well-qualified teachess close the
gap. Washington, D.C: Education Trust.

Henningsen, M., & Stein, M., K. (1997). Mathematitasks and student cognition:
Classroom-based factors that support and inhigh-tevel mathematical thinking
and reasoningJournal for Research in Mathematics Education(528524-549.

Henson, R. K. (2001). The effects of participatioteacher research on teacher
efficacy. Teaching and Teacher Education(2), 819-836.

Hiebert, J., Morris, A., Berk, D., & Jansen, A.O(Z). Preparing teachers to learn from
teaching.Journal of Teacher Education, 83, 47-61.

Hiebert, J., & Stigler, J. (2000). A proposal improving classroom teaching: Lessons
from the TIMSS video studyThe Elementary School Journal, 10}, 3-20.

Hill, H. C., & Ball, D. L. (2004). Learning mathwatics for teaching: Results from
California’s mathematics professional developmastiiutes. Journal for
Research in Mathematics Education(35 330-351.

Johnson, D. (2010). Learning to teach: The imfageof a university-school partnership
project on pre-service elementary teachers’ effi¢ac literacy instruction.
Reading Horizons, §@), 23-48.

Kennedy, M. (1999). The role of preservice teaduication. In L. Darling-

Hammond, & G. Sykes (Edseaching as the learning profession: Handbook of
policy and practicépp. 54-85). San Francisco, CA: Jossey-Bass.

94



Lampert, M., & Ball, D. (1999). Aligning teacheducation with contemporary K — 12
reform visions. In L. Darling-Hammond & G. Sykdsd6.),Teaching as the
learning professiorfpp. 33-53). San Francisco, CA: Jossey-Bass.

Lewis, C.C. (2002) Lesson study: A handbook of teacher-led instruetichange
Philadelphia, PA: Research for Better Schools, Inc

Lewis, C., & Tsuchida, I. (1998). A lesson is lizeswiftly flowing river: How research
lessons improve Japanese educatidmerican Educator22(4), 12-17, 50-52.

Lewis, C., Perry, R., & Murata, A. (2006). How sitebresearch contribute to
instructional improvement? The case of lessonystidiucational Researcher,
35(3), 3-14.

Loughran, J. J. (1996 Developing reflective practice: Learning about¢kang and
learning through modelingLondon, England: The Falmer Press.

Ma, L. (1999). Knowing and teaching elementary mathematics: Ta&he
understanding of fundamental mathematics in Chimthe United States.
Mahwah, NJ: Lawrence Erlbaum Associates.

Maloch, B., Fine, J., & Flint, A. (2003). “I jugtel like I'm ready”: Exploring the
influence of quality teacher preparation on begigrteachersThe Reading
Teacher, 564), 348-350.

Marks, R. (1990). Pedagogical content knowledgemm a mathematical case to a
modified conceptionJournal of Teacher Educatiod1(3), 3-11.

Mathews, M. E., Hlas, C. S., & Finken, T. M. (2009)sing lesson study and four-
column lesson planning with preservice teach&tathematics Teacher, 102,
504-508.

McMahon, M. T., & Hines, E. (2008). Lesson studjtwpreservice teachers.
Mathematics Teacher, 1(8), 186-191.

Miles, M. B., & Huberman, A. M. (1994)Qualitative data analysi€" ed.). Thousand
Oaks, CA: Sage.

Mills, G. E. (2007).Action Research: A guide for the teacher resear¢8éred.). Upper
Saddle River, NJ: Merrill.

Morris, A., Hiebert, J., & Spitzer, S. (2009). tlamatical knowledge for teaching in

planning and evaluating instruction: What can @reise teachers learnfournal
for Research in Mathematics Educatidf(5), 491-529.

95



Munby, H., Russell, T., & Martin, A. K. (2001). &ehers’ knowledge and how it
develops. In V. Richardson (Edjandbook of research on teachitdf ed.),
(pp. 877-905). Washington D.C.: American EducatldResearch Association.

Office of Educational Research and Improvement (QHR996). Eighth-Grade
Mathematics Lessons: United States, Japan, anch@asy Washington , D.C.:
U.S. Government Printing Office.

Post, G., & Varoz, S. (2008). Lesson-study growits prospective and practicing
teachers.Teaching Children Mathematidsy(8), 472-478.

Rosenholtz, S. (1989)Teacher’s workplace: The social organization ofcaa New
York, NY: Longman.

Rivkin, S. G., Hanushek, E.A., & Kain, J.F. (200L¢achers, schools, and academic
achievement.
Cambridge, Mass.: National Bureau of Economic Rebea

Sanders, W. L., & Horn, S. P. (1998). Researdtiifiigs from the Tennessee value-added
assessment system (TVAAS) database: Implicationsducational evaluation
and researchJournal of Personnel in Education, (B}, 247-256.

Schon, D. A. (1987)Educating the reflective practitioneban Francisco, CA: Jossey
Bass.

Schon, D. A. (1983)The reflective practitioner: How professionals thin action
New York, NY: Basic Books.

Schunk, D., & Zimmerman, B. (1997). Social origofself-regulatory competence.
Educational Psychologist, 82), 195-208.

Shulman, L. S. (1986). Those who understand: Hedge growth in teaching
Educational Researchget5(2), 4-14.

Shulman, L. S. (2003, April)From practice to theory and back again: Cases and
portfolios as instruments of professional developm®aper presented at the
annual meeting of American Educational Researclo@aton, Chicago.

Sibbald, T. (2009). The relationship betweendasstudy and self-efficacySchool
Science and Mathematics, 18% 450-460.

Sims, L., & Walsh, D. (2008). Lesson study witlegervice teachers: Lessons for
lessons.Teaching and Teacher Education(2p 724-733.

Stein, M. K., & Wang, M. C. (1988). Teacher deyatent and school improvement:
The process of teacher chandeaaching and Teacher Educatiori2}i 171-187.

96



Stewart, R., & Brendefur, J. (2005). Fusing lesstudy and authentic achievement: A
model for teacher collaboratio®hi Delta Kappan, 8@®), 681-687.

Stigler, J. W., & Hiebert, J. (1999 he teaching gap: Best ideas from the world’s
teachers for improving education in the classroadew York, NY: Free Press.

Swackhamer, L. E., Koellner, K., Basile, C., & Kimhbgh, D. (2009). Increasing the
self-efficacy of inservice teachers through conterdwledge. Teacher
Education Quarterly36(2), 63-78.

Tabachnik, R., Popkewitz, T., & Zeichner, K. M.9{B-1980). Teacher education and
the professional perspectives of student teach@eschange, 101), 12-29.

Takahashi, A., & Yoshida, M. (2004). Ideas forabdéishing lesson-study communities.
Teaching Children Mathematics, (B), 436-443.

Tobin, K., Roth, W., & Zimmerman, A. (2001). Learg to teach science in urban
schools.Journal of Research in Science Teachind838041-964.

Tolle, P. P. (2010). Lesson study: Still a warkprogress in AmericaMathematics
Teacher, 1068), 181-185.

Tschannen-Moran, M., & Woolfolk Hoy, A. (2007). dlifferential antecedents of self-
efficacy beliefs of novice and experienced teach&esaching and Teacher
Education, 28), 944-956.

Van Der Valk, T. A. E., & Broekman, H. H. G. B. 999). The lesson preparation
method: A way of investigating pre-service teashpedagogical content
knowledge. European Journal of Teacher Education(P2 11-22.

Wagner, L. R. (2003)The best laid plans: Preservice teachers’ use s§de study as a
model for attending to students’ mathematical tligk (Unpublished doctoral
dissertation). University of Wisconsin, Madison,.WI

Wang-Ilverson, P., & Yoshida, M. (Eds.). (200Building our understanding of lesson
study. Philadelphia, PA: Research for Better Schools.

Yoshida, M. (2008). Exploring ideas for a math&@osateacher educator’s contribution
to lesson study. In D. Tirosh & T. Wood (EdsThe international handbook of
mathematics teacher educativol. 2, pp. 85-106).Rotterdam, The
Netherlands: Sense Publishers.

Zambo, R., & Zambo. D. (2008). The impact of pssienal development in
mathematics on teacher’s individual and collecéffeceacy: The stigma of
underperforming.Teacher Education Quarterl35(1), 159-168.

97



APPENDIX A

LESSON STUDY DETAILED STEPS

98



Round 1 of Lesson Study
. Preservice teachers were placed in lesson studysteathree based on their class

schedules to align with school field experiencehea

. Lesson study teams chose one mathematics topicdrmshof ten Algebra |
topics. | provided ten mathematical topics thasdd on my experience, are
critical to teaching Algebra | and somewhat “diéfi¢ to teach. Each lesson study
team planned together in class and then sent tirectdumn lesson plan and
math plan to me for revisions before the first teéag episode.

. Each preservice teacher was included on all emaiéspondences between the
lesson study team and me.

| provided specific feedback for both the four-calulesson plan and all the
materials for the lesson after reviewing themetuirned them to the lesson study
team for revisions each time they were revised.

. One student from the lesson study team was chaselomly to teach the lesson
to the class. The lesson was video recorded ibdbk of the classroom with a
flip camera. The class acted as “students” dutiegesson. | took field notes in
the back of the classroom.

. The class participated in the debriefing sessitinviong the lesson. The
preservice teacher who taught the lesson reflduotdn their lesson and
teaching, followed by their classmates and theneffiyd acted as the facilitator
during the debriefing sessions.

. Following the debriefing session, | typically gavere feedback based on my
field notes.

. Each preservice teacher wrote weekly reflectiormitithe process and their
feelings. |typically provided a few prompts ftvem.

. The lessons were revised and then re-taught byranpteservice teacher from
each lesson study team. Depending on the timé,leason was taught twice or
three times. The lessons for the field experieneeetaught three times.

10.The first version and final version of the lessad éeaching were used to score

each lesson study team on the Lesson Study Plaanohénstructional Rubric.
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Intervention, Feedback, and Instruction #1
. After lesson study Round 1 (this includes the teaghnd re-teaching of the first

lesson by each lesson study team), | taught a weelksses. During these
classes | did some model teaching (I typically tdawgne of the lessons from the
previous week that had already been taught andseesked my strategies). |
also taught math teaching strategies that | notieex@d not strong based on the
first round of lessons.

. The preservice mathematics teachers reflectedisieirning in their electronic
journals after being given a prompt.

Round 2 of Lesson Study
. This round was identical to Round 1 of lesson siadsteps except that the lesson

study teams chose a new lesson from my list trehbabeen taught already.
The lesson study teams stayed the same throudimentire process.

Intervention, Feedback, and Instruction #

. This week of instruction was cut short due to ttleeslule with the field

experience classroom. We had to align our scheduleeirs for Round 3 and 4.
Therefore, this week was made up after Round Beofdsson study.

Round 3 of Lesson Study
. The field experience teacher chose appropriateissand dates for my

preservice teachers to teach her classes. She thoglays of her class and sent
me the topics. | gave those topics to each lessaty team and they began
planning as before. | asked the field experiereetier for some feedback on
how she taught certain topics in order to make taemy lesson study teams
were not going to teach something different thaamwbuld want in her
classroom. | kept in constant communication whi field experience teacher
throughout the planning process.

. Each lesson study team sent me the four-columongsiain and math lesson to

revise as usual. They were then able to teachabs®n to our class. One team
was able to teach it three times. They continoa@vise this lesson after each

preservice teacher taught in class.

. Each lesson study team also went to observe thieehigerience teacher before
going to teach in her classroom. They observedetione time the day before
their lesson in order to know exactly how she tawagbertain topic).
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. The field experience teacher had four sectionslgélra | so each lesson study
member taught one lesson and they decided as atbargot to teach twice.

. The lessons were video-recorded by the other teambrars.

. The following week in class we participated in dwefing session after
observing the video recordings.

. The weekly reflections continued throughout thisgesss.

Intervention, Feedback, and Instruction #3
. Due to the schedule of the field experience teaslsehool, the regular schedule

was adjusted so there were two weeks of instruatittme before the fourth
round. This made up for the time missed earlier a@igned us with the field
experience classroom.

Round 4 of Lesson Study
. This was identical to Round 3 of the lesson studgess.

Intervention, Feedback, and Instruction #4
. This instruction and feedback were based on theepvice teacher’s final lesson

in their field experience.
. Each preservice teacher wrote their final reflextion the lesson study process.

. Each preservice teacher was interviewed and dith@lfinal surveys for the
study.
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Scoring Guide

Unsatisfactory (1 point)
The preservice teacher does not meet the expewaifdhe criteria at this stage in their placement

Basic (2 points)
The preservice teacher minimally meets the expeotatt this stage in their placement.

Proficient (3 points)
The preservice teacher meets and sometimes exeggéstations at this stage in their placement.

Distinguished (4 points)
The preservice teacher consistently exceeds exjmergat this stage in their placement.

|Leve|s/Criteria Comments Score/Level

Planning for Instruction (Sequencing)

The preservice teacher develops
appropriate sequencing of learning

experiences.

Planning for Instruction (multiple

representations)

14

The preservice teacher provides multipl

ways to demonstrate knowledge and skil

Planning for Instruction (student-

centered)

The preservice teacher creates
developmentally appropriate instruction
that takes into account individual learnefs

strengths, interests, and needs.

103



Content Knowledge (Understanding of
Content)

The preservice teacher demonstrates a
complete understanding of the content i

lesson.

Content Knowledge (Connects concepty

The preservice teacher links new conce

to familiar ones.

DtS

Content Knowledge (Pedagogy: How to

teach the math)

The preservice teacher simplifies the

mathematical concepts for the studer

Content Knowledge (Resources &

Technology)

The preservice teacher uses supplemen
resources and technology effectively to
ensure accessibility and relevance for al

learners

tary

Content Knowledge (Appropriate

Practice)

The preservice teacher creates

opportunities for students to learn and

practice academic material in their cont
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Instructional Strategies (Student

Engagement)

The preservice teacher engages learnels in

using a range of engagement strategies

enhance the learning proce

to

Instructional Strategies (Questioning

Strategies)

The preservice teacher uses effective
guestioning strategies that engage the
learners in appropriate mathematical

thinking.
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Strongly Agree Agree Uncertain s&jree Strongly Disagree
(SA) (A) (UN) (D) (SD)
Directions: To what extent to you agree with the followingtstments?
Question Strongly Agree Uncertain Disagree Strongly
Agree (A) (UN) (D) Disagree
(SA) (SD)
1. Planning in a group broadened
my knowledge of how to teach SA A UN D SD
mathematics more effectively.
Comments:
Question Strongly| Agree Uncertain | Disagre Strongly
Agree (A) (UN) e Disagree
(SA) (D) (SD)
2. Planning in a group broadene
my knowledge of the mathematics. SA A UN D SD
Comments:
Question Strongly| Agree Uncertain | Disagre Strongly
Agree (A) (UN) e Disagree
(SA) ((®) (SD)
3. Planning in a group helped me
in planning my future lessons. SA A UN D SD
Comments:
Question Strongly| Agree Uncertain | Disagre Strongly
Agree (A) (UN) e Disagree
(SA) (D) (SD)
4. Planning in a group increased
my confidence about my lessons. SA A UN D SD

Comments:
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Question Strongly| Agree Uncertain | Disagre Strongly
Agree (A) (UN) e Disagree
(SA) (D) (SD)
5. Planning in a group increased
my confidence when | had to SA A UN D SD
teach.
Comments:
Question Strongly| Agree Uncertain | Disagre Strongly
Agree (A) (UN) e Disagree
(SA) (D) (SD)
6. The debriefing sessions were
helpful in analyzing my lessons. SA A UN D SD
Comments:
Question Strongly| Agree Uncertain | Disagre Strongly
Agree (A) (UN) e Disagree
(SA) ((®) (SD)
7. Analyzing each other’s lesson
during the debriefing helped me SA A UN D SD
learn to assess lessons more
effectively.
Comments:
Question Strongly| Agree Uncertain | Disagre Strongly
Agree (A) (UN) e Disagree
(SA) (D) (SD)
8. The feedback | received durin
the debriefing sessions from my SA A UN D SD

peers was helpful to my planning

Comments:
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Question Strongly| Agree Uncertain | Disagre Strongly
Agree (A) (UN) e Disagree
(SA) (D) (SD)

9. My confidence in my planning

increased because of the debriefing SA A UN D SD

sessions.

Comments:

Question Strongly| Agree Uncertain | Disagre Strongly
Agree (A) (UN) e Disagree
(SA) (D) (SD)

10. The feedback | received

during the debriefing sessions from SA A UN D SD

my instructor was helpful to my

planning.

Comments:

Question Strongly| Agree Uncertain | Disagre Strongly
Agree (A) (UN) e Disagree
(SA) (D) (SD)

11. Revising our lessons after

receiving feedback from the SA A UN D SD

instructor helped me to plan moreg

effectively.

Comments:
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Question Strongly| Agree Uncertain | Disagre Strongly
Agree (A) (UN) e Disagree
(SA) (D) (SD)
12. Revising lessons after teaching
helped me to plan more effectively = SA A UN D SD
for the re-teaching. .
Comments:
Question Strongly| Agree Uncertain | Disagre Strongly
Agree (A) (UN) e Disagree
(SA) (D) (SD)
13. Revising our lessons after
receiving feedback from my peers  SA A UN D SD
helped me to plan more effectively.
Comments:
Question Strongly| Agree Uncertain | Disagre Strongly
Agree (A) (UN) e Disagree
(SA) (D) (SD)
14. My confidence in my planning
increased due to being able to SA A UN D SD
revise my lessons.
Comments:
Question Strongly| Agree Uncertain | Disagre Strongly
Agree (A) (UN) e Disagree
(SA) (D) (SD)
15. I felt more confident teaching
in my field experience because ny SA A UN D SD
lesson had been revised.

Comments:
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Please indicate the degree to which you agreesagdie with each statement below by circling the
appropriate letters to the right of each statement.

SA

Strongly Agree Agree

1.

10.

11.

12.

13.

14.

A UN

D

Uncertain Disagree

SD
Strongly Disagree

When a student does better than usual in
mathematics, it is often because the teacher
exerted a little extra effort.

I will continually find better ways to teach
mathematics.

Even if | try very hard, | will not teach
mathematics as well as most new math teacher:

When the mathematics grades of students ingprov
it is often due to their teacher having found aenor
effective teaching approach.

| know how to teach mathematics concepts
effectively.

I will not be very effective in monitoring
mathematics activities.

If students are underachieving in mathemaitiés,
most likely due to ineffective mathematics
teaching.

I will generally teach mathematics ineffective

The inadequacy of a student’'s mathematics
background can be overcome by good teaching

When a low-achieving child progresses in
mathematics, it is usually due to extra attention
given by the teacher.

| understand mathematical concepts well enouc
to be effective in teaching secondary mathemati

The teacher is generally responsible for the
achievement of students in mathematics.

Students’ achievement in mathematics is diyect
related to their teacher’s effectiveness in
mathematics teaching.

If parents comment that their child is showing
more interest in mathematics at school, it is
probably due to the performance of the child’s
teacher.
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SA

SA

SA

SD

SA

SA

SA

SA

SA

SA

SA

SA

SA

A

UN

UN

UN

UN

UN

UN

UN

UN

UN

UN

UN

UN

UN

UN

D SD
D SD
D SD
D SD
D SD
D SD
D SD
D SD
D SD
D SD
D SD
D SD
D SD
D SD



15.

16.

17.

18.

19.

20.

21.

I will find it difficult to use manipulativest

explain to students why mathematics works. SA UN SA
I will typically be able to answer students’ SA UN SA
questions.

| wonder if | will have the necessary skillst¢éach

mathematics. SA UN SD
Given a choice, | will not invite the principal

evaluate my mathematics teaching. SA UN SD
When a student is having difficulty understaugdi

a mathematical concept, | will usually be at a los SA° A UN D SD
as to how to help the student understand it bette

When teaching mathematics, | will usually SAA A UN D sSD
welcome student questions.

I do not know what to do to turn my studentdmn SA A UN D SD

mathematics.
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. What were the main benefits of the lesson studgga® for you? Explain.

. What are some ways this process could be impravéuki future? Why?

. Did lesson study impact your planning of math les&o Explain.

. Did lesson study impact your instructional abililgathematical teaching)?
Explain.

. Did lesson study impact your math teaching efficdmlief in your ability to
effectively teach math)? Explain.

. Which aspects of lesson study were most benetwigbu? (i.e. collaborative
planning, revisions, debriefing, re-teaching,.. )?

. Any other comments you would like to add aboutl&sson study process?
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1. Real Number System

2. Exponent Rules

3. Solving Inequalities (Flip the sign)

4. Equations (solve one-step equations or solve vdtiables on both sides)
5. Negative and Zero Exponents

6. Factoring Trinomials

7. Simplifying Like Terms (positive numbers only)

8. Graphing a line using slope-intercept form

9. Solving Systems of Equations (By graphing, subistity or elimination)

10. Quadratic Formula
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Adapted from Sims & Walsh (2008)

. The focus of the debriefing session must be orndaehing (not the teacher).

. Each member of the lesson study team will reféhédesson as “our” throughout
the debriefing session.

. All comments made about the lesson should focut@mgoal (objective) of the
lesson and what was observed during the teaching.
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] Knowledn%e Enterprise
Developmient
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Office of Research Integrity and Assurance

To: ) Ronald Zambo
FAB

From: Mark Roosa, Chair@
Soc Beh IRB

Date: 04/26/2012

Committee Action: Exemption Granted

IRB Action Date: 04/26/2012

IRB Protocol #: 1204007738

Using Lesson Study with Preservice Secondary Mathematics Teachers: Effects on Instruction,

e Planning, and Efficacy to Teach

The above-referenced protocol is considered exempt after review by the Institutional Review Board pursuant to
Federal regulations, 45 CFR Part 46.101(b)(1) .

This part of the federal regulations requires that the information be recorded by investigators in such a manner that
subjects cannot be identified, directly or through identifiers linked to the subjects. It is necessary that the information
obtained not be such that if disclosed outside the research, it could reasonably place the subjects at risk of criminal or
civil liability, or be damaging to the subjects' financial standing, employability, or reputation.

You should retain a copy of this letter for your records.
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regulations require each participant receive a copy of the signed consent document.
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