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Developing Mathematical Literacy: Improving Mathdios Achievement in Livingston and Washtenaw Ceanti

Introduction

This document represents two years of work anddegtoduct of the Math Steering
Committee of the Effective Practices/Assessmenth/@roup. More than fifty people
have come together during this time of study frormsWtenaw and Livingston County
local school districts, Eastern Michigan Universttye University of Michigan, and
Washtenaw Intermediate School District (WISD). Tdhieument represents a synthesis
of their thinking as they dealt with the complexqess of mathematical literacy and its
impact on all of today’s youth in being knowledgkealproductive citizens in the 21
century.

The committee was originally formed to identify mfessional development sequence
for improving mathematics achievement. We reviethedliterature, examined
mathematics achievement patterns in Washtenaw amthkton counties, dialogued and
discussed the purpose of mathematical literacy revidwed current effective
mathematics and professional development pracivdesm our counties and state. Based
on this work, it was determined that there is nst pne professional development
strategy expansive enough to improve mathematiuewaement. A more holistic
approach focusing on: mathematics literacy andlprolsolving; teacher and student
attitudes; thinking about what it means to be aneg and frequent and varying
formative assessment strategies are at the hetim pirofessional development plan
offered in this document.

The plan also takes into consideration The Michi§ahool Improvement Framework,
Strand I: Teaching for Learning and Strand llergdnnel and Professional Learning.
The Benchmarks in Strand Il are all critical pis@e the Professional Development Plan
contained within this document.

In order to address the complex issues that astedent learning of mathematics, a
three-part professional development program waseldped. First, teachers study what it
means to be a learner of mathematics and what sigpgre necessary to help students to
develop as learners. Next, teachers become parpadfessional learning community
focused on practicing strategies that work to supgtadent learning. Finally, teachers
apply their skills and work through a modified lesstudy process through a summer
camp for students. This program will be expandeduthout three phases with
opportunities for teachers, administrators, andheraleaders. An outline of the offerings
is shown in Table 1. This document provides a ndletailed explanation of the program
and research supporting this work.

This document is organized in five sections, ealdressing critical questions.

1. Rationale: Why is the development of a mathematics profesgidevelopment
plan an important focus at this time? What dodég from our two counties
show us? What do we know about the future suatfestsidents who do not have
appropriate mathematics skills and understanding?

2. Research: What have we learned about what is necessary¢ostudents the
requisite skills needed to be successful?



3. Vital Instructional and Infrastructure Components: What do we know that
has to be a part of any professional developmet for teachers and students
and what are the necessary structures that mustgddace to sustain it?

4. Professional Development Plan:What precisely is being recommended over a
three-year time frame to build a strong foundatad allow for incremental
growth?

5. Appendices: What was done at each of the math steering caemmbeetings
and who was involved? How has the informationemi#td at each meeting fed
into the final plan?

Our math steering committee goal is that the readeunderstand the wisdom of this
approach in looking at the broader issues uncovamddind validation for dynamic
paradigm changes toward mathematics professionalaament.

Phase 1: 2007-2008

Phase 2

Phase 3

Planning « Steering Committee | Develop phase 3 program atUse of data to make
expands professionall school level modifications
development plan

» Dissemination of plan
Teacher Identify teacher Facilitate work at
Facilitators facilitators home district

Provide summer
professional developmen
Engage in monthly
networking meetings
Optional facilitation of
summer camp
Participate in program
evaluation

—

Attend monthly
meetings to plan for
building-level
meetings
Plan/facilitate
summer camp
Participate in
program evaluation

Administrators

K-8 Lenses on
Learning

Continue K-8 Lenses on
Learning
Offer 9-12 Lenses on

Participate in
program evaluation
Allocate and align

Learning building resources
Teachers Elementary/Middle K-6 Summer Lab Class Participate in
School/High School K-12 Summer Program building-level
Math Institutes Additional supplementary meetings
offerings Implement
strategies learned
Participate in
program evaluation
Student Optional in June 2009 Modified Lesson
Summer (Modified Lesson Study Study through
Camps format) Summer Camp
program
Program Begin development of | Implement program Use data to make
Evaluation program evaluation evaluation modifications

Table 1
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Rationale

The Michigan School Improvement Framework strefisesmportance of teachers’
professional learning. Strand Ill Standard 2 fosuse this professional learning stating
that “Educators in schools/districts acquire orarde the knowledge, skills, attitudes,
and beliefs necessary to create high levels ohiegifor all students (National Staff
Development Council)” (pp. 10). We know that th@Wtedge necessary for teaching
mathematics includes how to teach for mathemaditeahcy for all students.

Numeracy, one of the essential pieces of mathealditieracy, is recognized as an
essential skill for competent, responsible citizéxdolescents who have solid numeracy
skills are prepared to be successful adults whardarpret and analyze the numerical
information that surrounds them in daily life. Fromaking appropriate financial
decisions to interpreting a chart found in the neaper, mathematical literacy is a key
component to success in navigating the world, abemarket and school.

“Mathematically literate individuals are informeditizens and intelligent
consumers. They have the ability to interpret anabdyze the vast amount of
information they are inundated with daily in newspars, on television, and on
the Internet” (Martin, Hope 2007).

“...the idea of citizenship now requires not onlyditacy in reading and writing
but literacy in math and science. ... So Algebra ...ymm@s the gatekeeper for
citizenship; and people who don't have it are likeople who couldn’t read or
write in the industrial age” (Moses, 2001).

Mathematical Literacy

The steering committee determined thethematical literacyis a key framing concept.
Students can be thought of being “mathematicaiydte” when they have mastered
essential understandings of mathematics and cdy #ygm to situations in their life.
Using the research literature, the following defom of mathematical literacy was
developed by the committee:

Mathematical literacyis the inclination to see math as accessible, s#is,
useful and worthwhile to meet a person's life need# should be
demonstrated by communicating, reasoning, analyzingnd formulating and
solving problems. The guiding principles of mathemtcal literacy are:
» Coherent, integrated and functional understanding bconcepts,
operations and relations
* The ability to carry out procedures flexibly, accurately, efficiently and
appropriately
* The capacity for logical thought, reflection, explaation and
justification
» The ability to use mathematics to meet a person'de needs
* To see mathematics as an integral part of a globabciety.




Michigan’s new graduation requirements requirestlients to demonstrate proficiency
in mathematics equivalent to the skills traditigpéhught in a second year Algebra
course. These recent changes highlight the bda}idlichigan leaders and policymakers
that higher-level mathematics can be masteredllsgualents and that being skilled in
mathematics will be a critical literacy for the®dentury workforce. These workforce
skills are incredibly important. According to DaMeirray of the Grand Rapids Press
(November 30, 2007), an employer survey showedvhde the job market is growing

in Michigan “70 percent of the people who applyretrgqualified.” Many of these jobs
require a college education of some level, whethse a certificate from a community
college or an advanced university degree. Resdmglshown that most students who do
not take coursework past second year Algebra dsdalgool students require
remediation in college, and that remediation inhmatatics lowers the likelihood of
graduation from college with an associate or bawtsetegree by 63% (NCES, 2004). In
fact, college instructors and employers estimadé itore than 40% of students they
receive after graduation from high school are meppred (Achieve Inc, 2005).

Moving from a system that has traditionally usedhmamatics as a way to weed students
out of higher-level coursework to one where mastéiilgebra, Geometry, Statistics

and quantitative literacy standards is an expextdor all students will require

significant changes in the way we think about aath mathematics in not only our high
schools, but in our K-8 schools as well. We knowf collected data that students are
falling farther behind in their mastery of matheitsis they progress through school. In
order to accomplish our goal of all students baingcessful in mathematics, we believe
that sustained professional development must péaue to help teachers deepen their
understanding of both mathematics as a disciplmktiae mathematics they teach, use
effective practices for teaching mathematics ireotd reach all students and believe that
ALL students are capable of learning mathematics.

Urgency

Data collected on student achievement suggesthditave far to go before we can
achieve the goal of mathematical literacy for aldents. At a national level the NAEP
data (available at nces.ed.gov/nationsreportcatéSprofile.asp), while showing
statewide improvement in proficiency since 199Bah the fourth- and eighth-grade
levels, show that there has been no statisticajlyificant change in the achievement gap
between economically disadvantaged students aneth@nder of the population or
between ethnic groups in Michigan (see appendigrss@immary data tables). If our goal
is indeed to promote success for all students gduysmust be closed. Below, charts from
EdTrust show unacceptable patterns in the NAEResdarour state compared to the
nation.
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2007 NAEP Grade 8 Math
Average Overall Scale Scores by State

Proficient Scale Score: 299
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2007 NAEP Grade 8 Math
Average Poor Scale Scores by State

Proficient Scale Score: 299
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2007 NAEP Grade 8 Math
Average African American Scale Scores by State

Proficient Scale Score: 299
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While expectations of students’ mathematical skiltsease at each grade level, student
performance on many standardized measures doeBmekamination of Washtenaw
and Livingston County MEAP data from grades 3 -lthe 2005/2006 school year
show a dramatic drop in the percent of proficigntlents as grade levels increase. By
11" grade, less than 65% of students are consideoditipnt in mathematics — down
from 90% in the third grade. This decline in praditcy is fairly steady in elementary
school but levels out in middle school at approxetha70%. The third- and eleventh-
grade scores held in the 2007/2008 school yearawvitbe to 80% proficiency in the
middle school scores. With a focus on professideakelopment for middle school
mathematics teachers in the past three years, tegsks may indicate that instructional
support is necessary and useful at all gradesditiad to the support that is called for by
secondary educators who are expected to meet smegbahigh standards.

Why Professional Development?

This decrease in proficiency coupled with the réaeerease in standards creates a
situation that requires the attention of educatadsyinistrators, parents and community
members. Fortunately, Livingston and Washtenaw tesiare uniquely positioned to
take advantage of key resources such as leadiagraders in the field of mathematics
who have investigated data-supported best practcest of common, agreed upon goals
to frame the work, and access to key researchraraVative practices that have been
tested within Washtenaw County. A bi-county proi@sal development plan will

provide the opportunity to align these resourcesupport of effective teaching and
learning around mathematical literacy and to ensuargoing instructional improvement.

The classroom is the one environment over whicbhteis have direct control. They may
not be positioned to easily address the outsiderfathat affect student achievement, but
we know that changes at the classroom level havgrbatest impact on student learning.
One way to affect change at that level is througgtasned professional development that
addresses the areas of teaching that have theegir@apact on student achievement.
These areas are identified in the following sectiod have been addressed in the
professional development plan.

“Research on the relationship between teachersheauatical knowledge and
students’ achievement confirms the importanceaaftters’ content knowledge. ... Direct
assessment of teachers’ actual mathematical kn@®lpdovide the strongest indication
of a relation between teachers’ content knowledue their students’ achievement.”
(National Mathematics Advisory Panel, 2008, pp xxi)

“Teaching well requires substantial knowledge ahkdl” (National Mathematics
Advisory Panel, 2008, pp xxi).
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Research

An examination of relevant research indicates tlaeeeseveral important variables that
affect literacy and student achievement in math@sathe attitudes and beliefs of
teachers, administrators, parents and studentsjetsr content knowledge, and
instructor pedagogical knowledge/practices araribgr variables involved in student
success. Each of these major variables is addr@s®en professional development plan.

Student Achievement

Teacher attitudes and beliefs about mathematics habeen found to affect the way
teachers interpret and teach curricula According to Barlow and Reddish, “Beliefs
impact practices because beliefs affect how teachesr their students, how they view the
practices of other teachers, and how they accepttas given to them to develop their
practice — whether those ideas are introduced ¢ghrstaff development, content courses,
or pedagogy courses” (pp 145). Unfortunately, maaghers in their study held the
unfounded beliefs that: only some people have bildyato do mathematics;

mathematics involves much memorization; and thaility to demonstrate meta-
cognition indicates a lack of mathematical knowkedBarlow and Reddish, 2006).
These beliefs must be addressed with all teaclefosdowe can expect improvement in
student mathematics achievement.

Instructor content knowledge and pedagogical knowlkgge have also been shown to
have a profound effect on student mathematics leamg. Not only is a teacher’s deep
understanding of mathematical content important himiher pedagogical knowledge
also plays a key role in student learning. Koenay &wanson (2000) found that studies
in classrooms with high expectations and challemgmathematics suggest that “teacher
knowledge of mathematical content is a key fadtat tinderlies the quality of classroom
instruction” (pp 3). Hill, Rowan and Ball investigal both specialized content
knowledge and skills used in teaching and fount‘tleachers’ mathematical knowledge
was significantly related to student achievememgyan both first and third grades” (pp
1, 2005). Given the extensive research supportiagmportance of instructor
knowledge, it is clear that the professional depelent plan must address the issue of
content and pedagogical knowledge for all matheseaéachers.

Building upon the definition of mathematical liteygand educational research, the
committee worked to construct a framework that wWaupport mathematical literacy.
The details of this framework are outlined in tlexinsection.
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Vital Instructional Components

Embedded in this plan is the belief that therespiific strategies coupled with a
supportive classroom environment and deep conmectiaat help students understand
math content and processes more effectively. dba is to get students to read, write,
talk, and think mathematically. No one can do be#ter than the math teacher with
his/her knowledge of the content and pedagogyahgspecific math area. The teacher’s
own metacognitive awareness is critical in explagriis/her own thought processes
comprehending the mathematical work. By modeliimgnk alouds” the teacher puts
himself/herself in a position of being a learnettvthe students. Students can gradually
feel safe in practicing these same skills untileétomes the routine way of delving into
math work that, heretofore, would have been beybant scope of understanding.

In developing math literacy, we look to the framekvolearly outlined in the Reading
Apprenticeship Prograhwhich supports earlier literacy research. Thasrfework
outlines four interactive dimensions which, if medidcarefully through metacognitive
discussions, promote all literacy development. sehdimensions also encompass the
class environment and additional mathematics-sipdeifiching strategies. A description
of each of these dimensions follow.

Social Dimension

Here is the recognition that math literacy learmeguires social interaction. This helps
students to feel greater safety in knowing thay tten share mathematical processes,
problems, and solutions to gain understandingdestts widen their perspectives as they
begin to notice and appropriate multiple ways ohgg meaning and solving problems.
They learn to ask critical questions as these asat®ns progress, moving their thinking
to a much higher level.

Personal Dimension

In this dimension, students begin to think of thelmss as mathematicians. They
develop metacognitive skills, mathematical persisteand perseverance, confidence and
curiosity. As students build their mathematicsiitg, they become much more able to
assess their own performance and set personal goals

Cognitive Dimension

Here students learn various comprehension andgrebblving strategies specific to
mathematics and develop an approach for what telem they don’t understand.

Knowledge-Building Dimension

In this dimension there is direct correlation te thath content, text, and discourse.
Students identify what they bring to the math cenésd expand this knowledge. This

! Reading Apprenticeship is an approach to reading instruction that helps young people develop the knowledge,
strategies, and dispositions they need to become more powerful readers. It is at heart a partnership of expertise, drawing
on what teachers know and do as discipline-based readers, and on adolescents’ unique and often underestimated
strengths as learners. (http://www.wested.org/cs/sli/print/docs/sli/ra_framework.htm)

10
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includes content/topic knowledge, mathematical wamndstruction and vocabulary,
specific text structures, and discipline- and disse- specific knowledge.

Mathematical Knowledge for Teaching
In order for these four dimensions to work effeelyvin building mathematics literacy,
teachers must have a strong understanding of SuMpater Knowledge and Pedagogical
Content Knowledge (Ball, 2006).
Subject Matter Knowledge
* The sequence of math content; what comes beforafterd
* The new things that have relevance to our field
* The big ideas in any given area of math
Pedagogical Content Knowledge
* Who are we teaching and how will they relate beshé content?
* What are the instructional decisions that must bederthat will be most helpful in
any given context?
* What are the ways that we must understand the mbittde able to apply it in
various situations?

Ongoing Formative Assessment

Current research supports continuous, daily asseddimat is embedded in classroom
instruction. This formative assessment informgsieas made by teachers and students
about what is understood and what needs to betdanerease understanding and help
students acquire necessary skills. Rick Stiggntshas colleagues (2006) cite several
expansive bodies of research indicating that fonmatssessment strategies, when used
consistently and correctly, can result in achievetngains of one or more standard
deviations and can close the gap between low-aicigj@nd high-achieving students.

11
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Vital Infrastructure Components

Professional Development

Research around professional development genemadlymore specifically around
mathematics indicates that it must be ongoing.gotbedded and involve a community
of learners. Effective professional developmenusthase data and reflection to guide
instruction. This learning should be integrated ithte school schedule and allow support
to practice new instructional strategies.

According to theVhat Workslocuments published by National Staff Development
Council (NSDC) / National Education Association (NEmathematics professional
development should:

Focus On Include these tasks

» key mathematical concepts & problem ¢« summer intensive work for teachers
solving skills

* instructional strategies » demonstration of lessons

* multiple representations « observation/examination of teaching

videos

» lesson design » school-based support

» class organization and management | ¢ planning for instruction collaboratively

» leadership skills » develop master/lead teachers

 children’s thinking » leadership development

» technology integration » principal development

Teacher Teams

In order to support the work of teachers at thédmg level, it is recommended that
teacher teams be allowed time to plan, align wowk r@sources, and build supportive
relationships. The support of colleagues increttse$ikelihood of effective
implementation of strategies and methods learnedgiprofessional development; it is
also a means of feedback and reflection on thénteggrocess.

Summative Assessment of Students and Programs

Norm/criterion-referenced assessments monitor styslegress over time relative to
their journey to mathematical literacy. These amsests provide data for internal and
external evaluation of the instructional stratediesg implemented. Assessments may
also be used to evaluate the level at which tlaegjres are being implemented and/or
program fidelity.

Teacher Leadership

In order to provide necessary support for teachverking to implement new strategies
and processes, it is necessary to have leadersimptéachers. These teachers will
become more knowledgeable in mathematics contedggogical content and pedagogy
and will then support the growth of other teacherheir building in these areas. These
teachers are not necessarily the expert, rathereasne willing to take the lead in
facilitating the work, someone willing to lead thigh example by using their knowledge

12
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and skills to sustain a partnership with otherlheas of mathematics. More critical still is
the concept of creating change from within versusraal mandates. Committed teacher
leaders working with a small group of supporter lwving the kinds of instructional and
achievement changes needed in a way that is geatcy and sustainable rather than
coerced and ephemeral.

Opportunity for Cross-District Conversation

Teachers will be provided the opportunity to shthir successes and challenges with
colleagues. The research on Washtenaw County’sifReagprenticeship (RA) program
strategies applied by teachers of mathematics sitedessful opportunities reflective of
best practice methodologies. Interviews and sunasystified structured time for formal
sharing as the key factor in program success. toedt by formal protocols, discussions
were focused, developed collegiality and validaieafessionalism, all of which
sustained teachers as they worked toward reachamg and more students.
Opportunities for formal sharing among teachers atmtributed significantly to
program implementation, fidelity, and to goals aedountability among teacher peers.

13
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Professional Development Plan

This implementation plan has the goal of improwimgthematical literacy of students and
teachers in Livingston and Washtenaw Counties apgating teachers in their efforts
with students.

The purpose of the plan is to:
» strengthen student, teacher and systems capabibtidevelop mathematically
literate thinkers
* build a strong, systemic, collaborative process
» utilize proven strategies to build student thinkskgls, support procedural
flexibility and fluency, and build capacity for lmgl thought, reflection,
explanation and justification.

The approach to learning these teaching strategiesl in the implementation plan
reflect the research of Joyce and Showers (19&0ageendix A). Their work
demonstrates the need for modeling, guided praatidesupervision during application
in order to reach full implementation of desirecttgies. Each of these activities is
embedded in Phase 2 of the plan.

The professional development plan is also alignitd tie NSDC model, upon which the
Michigan School Improvement Framework was structufidne opportunities for teachers
are built around learning communities, teacherdemaduiding improvement within their
buildings, creating a positive classroom environtard building pedagogical and
content knowledge.

Multi-phase Professional Development Plan

The Mathematics Steering Committee is recommernidliegontinuation of a three-phase
implementation of the bi-county professional depedent plan to address the concerns
outlined in previous portions of this document.ngsa phase model rather than a time-
centric model allows us to guarantee that eachquodf the plan is well researched,
tested and put into practice to ensure the suaebongevity of mathematics
professional development in Washtenaw and Living§ounties.

14
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Phase 1 (2007-2008): Phase 2 (2008+): Phase 3 (2009+): Full
Readiness and Strategic Expansion Implementation
Capacity Building Goals: Goals:

Goals: Q Implement expanded O Implement full

O Build leader skills, professional professional

knowledge, and development plan development with
commitment toward best training teacher leaders availability to all

practices in mathematics. / Q Build infrastructure to / teachers.

Q Build excitement and support growth of plan Q Implement teacher
awareness of program O Use data to evaluate the leadership program
availability. effectiveness of program| 0 Continue evaluation and

improvement of

Programs: Programs: program.

Q Math Institutes O Studying Mathematics O Ensure appropriate

O Lenses on Learning Learning support is available to

O Continue Steering Q Year-long sustain results of PD
Committee Work implementation support program

Q Additional support to
enhance program

Phase 1: Readiness and Capacity Building

We termed the first phase “Readiness” because hivinét we needed to raise awareness
with all teachers of the mathematical challengdb which we are struggling in our
counties. In phase one, we worked with voluntaaghers and administrative leaders on
building both their leadership skills and their hexhatical knowledge. We used these
participants to build excitement about the prograwtkin their own districts and to
communicate the issues and possible solutionsfelithw educators. In addition, we
worked toward creating sustainable relationshigh thie community and the universities
that support the work of the professional developinpeogram.

The two programs provided in phase one were Magtitiites and Lenses on Learning.
The Steering Committee initially viewed presentasiédrom fellow mathematics
educators who were involved in these programs atetiochined that the programs would
be extremely valuable for the entire county. Weenadsle to offer six Mathematics
Institutes, two at the Elementary level, two atlthiddle School level, and two at the
High School Algebra level. Participating distriatsluded Ann Arbor, Brighton, Dexter,
Fowlerville, Hartland, Lincoln, Manchester, Pinckrand Ypsilanti. We were also able
to offer Lenses on Learning at the K-8 level and &imost all of Ann Arbor Public
School administrators attend.
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Phase 2: Strategic Expansion

The second phase will allow us to implement an edpd professional development plan
and the selected evaluation tools with groups athers and administrators. Educators
will begin training as teacher leaders in this ghdsis will give a larger support base for
the final phase. Teacher facilitators will alsopsevided with additional training
opportunities as determined by the group.

During this phase we will continue to work with aidmtration to help them create the
infrastructure necessary to support this type ofgssional development within their
buildings. We will also ask them to participatedeta collection and communication with
the instructors in their district.

Teachers participating in the program will be pdra year-long cohort supporting their
work. The initial program provides two choices feachers focused on studying how
students learn mathematics and what structurets/gies must be in place to support that
learning. Teachers then attend monthly meetindsaiamn new strategies, share their
experiences with implementing what they have lechiaral participate in peer
observation and sharing. The culmination of the y&lees place when members of the
cohort participate in a modified lesson study pangiby designing and teaching a
summer opportunity for struggling students at titaos points (either from elementary to
middle school or middle to high school).
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Teachers Choose One Opportunity

Participants | Objective(s) Activities Timeline Faciltator
Teams of K-6 Studying Teaching July 21-August | University of
math teachers Moves: Making the Math | 1, 2008 Michigan

Curriculum Accessible to
all Learners

Teams of K-12
math teachers

* Learn mathematical
problem solving
processes.

» Reflect on what it takes

to be a learner of

mathematics.

Plan for the following

aspects of the upcomin

school year: classroom
culture, classroom
expectations, logistics,
lesson planning, and
intentional teaching of
social expectations.

Studying Mathematics
Learning from the Studen
Perspective

August 18-22,
t 2008

Mathematics
Coordinator

Teacher « Build understanding of | Meet monthly as a team toYear-long 2008- | Mathematics
Facilitators five domains of reflect on implementation| 2009 School Coordinator,
2 learning. learn strategies, examine| Year Assessment
o « Build and refine lessons/student work, peer Supervisor
S teachers’ repertoire of | observations, and journal
& strategies. entries
¢ * Reflect on the practice
% of teaching and
© implementation of
[ strategies.
P4 « Build and refine
formative assessment
skills
Building * Build shared Lenses on Learning Year-long 2008-Lenses on Learning
2 Principals understanding of 2009 School Facilitators
% mathematics teaching. Year
£ « Build capacity for
a supporting mathematics
teaching.
Teacher « Experience the Lesson | Modified Lesson Study | End of June University of
Facilitators Study process. process using transition | 2009 Michigan and
_ (Optional) « Reflect on the teaching| course for students Mathematics
i practice. Coordinator
2 + Examine a course
8‘ structure through the
lens of the framework
and strategies learned
throughout the year.
- Teacher Develop and schedule June 2009 Mathematics
5 7"’5 Facilitators and school-wide training plan Coordinator
< & | Principal for Phase 3
5 <
Fa
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Phase 3: Full Implementation
The final phase will allow for implementation widii teachers in all districts. The same instrucicand
evaluation protocols will be followed as in phasd Re focus of this phase will be to ensure thappr

support is given for successful and sustainabldamentation.

Teachers Choose One Opportunity

Participants | Objective(s) Activities Timeline Faciltator
Building-level Studying Teaching July -August University of
groups of K-6 Moves: Making the Math Michigan
math teachers Curriculum Accessible to

all Learners
Building-level « Learn mathematical Studying Mathematics August Mathematics

groups of K-12
math teachers

problem-solving

processes.
* Reflect on what it takes
to be a learner of
mathematics.
Plan for the following
aspects of the upcomin
school year: classroom
culture, classroom
expectations, logistics,
lesson planning, and
intentional teaching of
social expectations.

Learning from the Studen
Perspective

Coordinator

Reflect on the practice
of teaching and
implementation of

strategies.

Selected high * Learn mathematical Algebra Project Teacher | July-August Algebra Project
school math problem-solving Training Trainers
teachers from processes.
phase 1 « Reflect on what it takes
to be a learner of
mathematics.
* Plan for implementing
the Algebra Project
curriculum with
struggling students
Teacher * Build facilitation and Planning for building- August Mathematics
Facilitators professional community level training and intensive, year- | Coordinator
skills. facilitation long meeting
" « Network with other schedule
I facilitators to create a
e supportive community.
§ Building-level « Build understanding of | Meet monthly as a team foYear-long Teacher Facilitator
L Groups five domains of learning reflect on implementation
E (facilitators + « Build and refine learn strategies, examine
S teachers in teachers’ repertoire of | lessons/student work, peer
@ building) strategies. observations, and journal
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Teacher « Experience the Lesson | Modified Lesson Study | End of June University of
Facilitators Study process. process using transition Michigan, Algebra
(Optional) « Reflect on the teaching| course for students Project Trainers,
s practice. Mathematics
g ¢ Examine a course Coordinator and
8 structure through the Teacher Facilitators
lens of the framework
and strategies learned
throughout the year.
Teacher « Develop and schedule Mathematics
2 ., Facilitators and school-wide training Coordinator
% < | Principal plan for Phase 3
o . -
=5 « Align building
g E resources to sustain
Lo work
Teacher Professional Development Program Pathway
Year 1 in Program Year 2 in Program
Studying Teaching Modified Lesson
Moves: Making Study: Elementary
the Math to Middle School
Curnculum Transition
Accessible to all
Leamners
Modified Lesson - Building Level
Mathematics Study: Middle Building i Mathematics
Professional .| School to High | Facilitater’s PLC .| Professional
Learmng. "| School Transition- i "| Learning
Community Algebra Project Communities
Student Camp
Studying Algebra Project
Mathematics Teacher Traming
Learing from the w/ selected
Student teachers
Perspective
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Appendix A: Supporting Documents

Dimensions of Teaching and Learning Mathematics

Cognitive Dimension

Getting the big picture

Breaking it down

Monitoring comprehension

Using problem solving strategies to
assist and restore comprehension
Setting purposes and adjusting proc-
esses to solve mathematical problems

Social Dimension

Creating safety

Investigating relationships between
math literacy and power

Sharing mathematical processes,
problems. and solutions

Noticing and appropriating other’s
ways of gaining meaning and prob-
lem solving

Knowledge-Building Dimenzion

Mobihzing and building knowledge
structures that students bring to math
context

Developing content/topic knowledge
Developing knowledge of mathe-
matical word construction and vo-
cabulary

Developing knowledge and use of
text structures to determine mathe-
matical meaning

Developing discipline- and dis-
course- specific knowledge

Personal Dimension

Developing identity as a mathemati-
cian

Developing metacognition
Developing mathematical stamina
Developing mathematical confidence
and curiosity

Assessing performance and setting
goals

Adapted from The Reading Apprenticeship Framework
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Training Methods & Levels of Impact

Jovee & Showers (1950)

Educational Change Process

Hall & Hord (1837)

Inimation: process leadme to the decisicn to implement change

Training Level of Evidence of Impact Instinionsbastion: processof sabiliing comening change (Fulle, 1991)
Method Impact TWhat dees this look like?
Stages of Concern

Didactic Awareness | Participant can articulate 0-Awareness Little concern about or
presentation of general concept & identify invelvement in the mnovation is
theory & problems. indicated
concepts

1- Informational | There 1s general awareness of the
Modeling/ Conceptual | Participant can articulate innovation and increased interest
demonstration | Understanding | concepts clearly & describe in details.
(1.2 live, appropriate actions.
video) 2- Personal Uncertain of demands of

innovation; concerns regarding

Practice in Skaill Participant can begin to use how mnovation will affect self.
simulated Acquisition | skalls in structured or
situations with simulated situations. 3- Management | Attention is focused on process
feedback (1.2 and task of using innovation and
role play, most efficient use of tune,
written Tesources, etc.
EXEICISEs)

4-Consequence | Focus is on impact innovation will
Coaching & Application of | Participant can use skills have on students.
supervision Skills flexibly in actual settings.
during 5-Collaboration | Concern about coordinating and
application collaborating with others
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regarding innovation.

0-Fefocusing

Exploration of additional benefits
for students, including modifying
or replacing innovation.
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NAEP Achievement Levels

Grade 4 1992" i 7 i
1995" 45 3 I
2000 43 & B
2003 43 0 5
2005 # 1 5
007 41 74 5
Grade & 1990 n "1
1957 19 i o2
199" L] M 4
2000 n 4 4
2003 40 3 5
005 38 4 B
2007 38 6
I I I | | | | I I | | | I i
W0 80 & 0 60 S0 4 3 A W 0 W 20 0 40 S0
Pescantage at or Dekow Basc Percentans al or
aave Frafornt
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NAEP Mathematics Grade 8 2007, 2005, 2003, 2000, 2000, 1996, 1992 and 1990

Average Scale Score (with Standard Errors in Parentheses), Mathematics

Gaps and changes in gaps for selected subgroups - Michigan

2007
2005
2003
2000
2000 *
1996 *
19921
1990 *

Male

Average Scale Score

278.2970956
279.4385813
276.9254419

277.588948

279.0590125
278.7893171
269.8658368
265.0933422

1.48641698
1.71470465
2.25033246
1.90284053

1.84755653
2.02943236

1.6160101
1.43884794

Gap between Male and Female
Female

Average Scale Score

275.2354584
275.2618138
275.9709816
276.9503029

277.863207
2749474631
265.0181303
263.6326709

1.62886404
1.76366895
1.97554498
2.21913345

1.78485274
1.97586548
1.52197612
1.25745927

Difference

3.06163717
417676755
0.95446033
0.63864512

1.19580551
3.84185396
4.84770646
1.46067133

2.205137977
2.459825238
2.994457238
2.923243977

2.568883889
2.832426539
2.219887374
1.910886499

From 2005 to 2007, the change in the gap was 1(3.3), which does not represent a significant difference between the two years.
From 2003 to 2007, the change in the gap was 2(3.7), which does not represent a significant difference between the two years.

From 2000 to 2007, the change in the gap was 2(3.7), which does not represent a significant difference between the two years.
From 2000 * to 2007, the change in the gap was 2(3.4), which does not represent a significant difference between the two

years.

From 1996 * to 2007, the change in the gap was 1(3.6), which does not represent a significant difference between the two

years.

From 1992 * to 2007, the change in the gap was 2(3.1), which does not represent a significant difference between the two

years.

From 1990 * to 2007, the change in the gap was 2(2.9), which does not represent a significant difference between the two

years.



2007
2005
2003
2000

2000 *

1996 *

19921

1990 *
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Gap between White and Black (Race/ethnicity used in NAEP reports after 2001)

White

Average Scale Score

284.983429
285.4627497
286.1518943
284.9118759

285.7909531
283.9082191
276.4263204
269.9040468

1.09075196
1.62490915
1.34182048
1.53287092

1.44506398
1.61810879
1.44946827
1.06882974

Black

Average Scale Score

243.8918449
247.4975416
244.9445747
239.4476208

241.9733152
244.8155325
232.7418683
230.8805192

2.19525799
2.02147452
3.45342666
3.25999529

2.68656492
3.73397794
1.75374103
1.53631343

Difference

41.0915841
37.96520801
41.2073196
45.46425501

43.81763794
39.09268667
43.68445206
39.02352758

2.451305261
2.593586124
3.704947759
3.602396778

3.050547652
4.069504554
2.275206774
1.871538396

From 2005 to 2007, the change in the gap was 3(3.6), which does not represent a significant difference between the two years.
From 2003 to 2007, the change in the gap was 0(4.4), which does not represent a significant difference between the two years.
From 2000 to 2007, the change in the gap was 4(4.4), which does not represent a significant difference between the two years.
From 2000 * to 2007, the change in the gap was 3(3.9), which does not represent a significant difference between the two

years.

From 1996 * to 2007, the change in the gap was 2(4.8), which does not represent a significant difference between the two

years.

From 1992 * to 2007, the change in the gap was 3(3.3), which does not represent a significant difference between the two

years.

From 1990 * to 2007, the change in the gap was 2(3.1), which does not represent a significant difference between the two

years.
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2007
2005
2003

1992 *

Gap between White and Hispanic (Race/ethnicity used in NAEP reports after 2001)

White

Average Scale Score

284.983429
285.4627497
286.1518943

276.4263204

1.09075196
1.62490915
1.34182048

1.44946827

Hispanic

Average Scale Score

258.8407039
265.0248575
266.8330286

251.9262071

3.82155722
3.7840017

4.21913436

8.14653879

Difference

26.14272511
20.43789211
19.31886573

24.50011328

3.974171539

4.118130475
4.427366819

8.274482009

From 2005 to 2007, the change in the gap was 6(5.7), which does not represent a significant difference between the two years.
From 2003 to 2007, the change in the gap was 7(5.9), which does not represent a significant difference between the two years.
From 1992 * to 2007, the change in the gap was 2(9.2), which does not represent a significant difference between the two

years.

2007
2005
2003
2000

2000 *

1996 *

Gap between Not eligible and Eligible for Free/Reduced-Price Lunch

Not eligible

Average Scale Score

285.3667994
284.7521452
284.5940461
284.2984033
286.3255513
283.8503439

1.25445465

1.6417063
1.78513613
1.99486011
1.65242297
1.74802535

Eligible

Average Scale Score

259.3456719

258.360005
257.1098328
255.9773992
255.6201825
257.0160751

2.16408347
1.98371306
3.24068883
2.15090843
2.23499561
2.68725087

Difference

26.02112747
26.39214022
27.48421325

28.3210041
30.70536884
26.83426876

2.501382365
2.574940209
3.699834469
2.933576986
2.779515614
3.205761978

From 2005 to 2007, the change in the gap was 0(3.6), which does not represent a significant difference between the two years.
From 2003 to 2007, the change in the gap was 1(4.5), which does not represent a significant difference between the two years.
From 2000 to 2007, the change in the gap was 2(3.9), which does not represent a significant difference between the two years.
From 2000 * to 2007, the change in the gap was 5(3.7), which does not represent a significant difference between the two

years.

From 1996 * to 2007, the change in the gap was 1(4.1), which does not represent a significant difference between the two

years.
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Gap between 75th and 25th Percentile

75th 25th Percentile
Scale Score Scale Score Difference
2007 303.0679993 1.23460057 252.2400024 2.39964799 50.82799683 2.69861984
2005 303.1959961 1.93766731 253.2660004 1.83964148 49.92999572 2.67185991
2003 302.1219971 2.22595983 253.5579987 3.08371058 48.56399841 3.803178684
2000 302.3420044 1.96955202 254.5700012 2.00930698 47.77200317 2.813618613
2000 * 302.8059998 1.63620084 255.9439972 2.62595271 46.86200257 3.093991083
1996 * 302.2299988 0.94877702 253.2040009 2.34500776 49.02599793 2.529671763
1992 * 292.2679932 2.22771806 244.0200012 2.15685349 48.24799194 3.100765185
1990 * 287.8119934 1.72471171 241.2819977 1.32507777 46.52999573 2.174962432

From 2005 to 2007, the change in the gap was 1(3.8), which does not represent a significant difference between the two years.
From 2003 to 2007, the change in the gap was 2(4.7), which does not represent a significant difference between the two years.
From 2000 to 2007, the change in the gap was 3(3.9), which does not represent a significant difference between the two years.
From 2000 * to 2007, the change in the gap was 4(4.1), which does not represent a significant difference between the two

years.

From 1996 * to 2007, the change in the gap was 2(3.7), which does not represent a significant difference between the two

years.

From 1992 * to 2007, the change in the gap was 3(4.1), which does not represent a significant difference between the two

years.

From 1990 * to 2007, the change in the gap was 4(3.5), which does not represent a significant difference between the two

years.

--- Sample size is insufficient to permit a reliable estimate.

! Accommodations were not permitted for this assessment.

Note: Score differences are calculated based on differences between unrounded average scale scores. In this table,
significance tests were carried out for all changes in gaps. All other observed differences are not necessarily statistically
significant.

SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for Education Statistics, National
Assessment of Educational Progress (NAEP), 2007, 2005, 2003, 2000, 2000, 1996, 1992 and 1990 Mathematics
Assessments.
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Program Descriptions:

Mathematics Institutes are a sequence of cours¢$atus on the mathematics that teachers teacbratite best practices for
teaching mathematics with the goal of reachingtaidlents. Each institute meets for 30 contact hadtesn over 5 days. A teacher
participating in an institute can elect 2 hourg@duate credit by paying a reduced tuition feee €gt of institutes focuses on the
mathematics strands in the Michigan Grade Levelt€drExpectations. A second set of institutes fesum the pedagogical moves
teachers make that hinder or support student utathelieg. In these institutes teachers are giveradegappropriate task that requires
some creative thinking and that leads to variolistiem paths. Teachers gain insight into diversgsastudents might think about the
problem and encourages them to support studemtsnigiin these same ways. These institutes oftercase studies of a teacher's
work with his or her students in working on a tabBke institute design is built on the belief thiiéetive teacher professional
development must be long-term, sustained, colldiversschool-based, linked to curricula, and focuse student learning (Hiebert,
Gallimore and Stigler 2002).

“Lenses on Learning” is a program to help admiatsirs learn about mathematics and mathematicsiteadrhrough this K-12
program, administrators learn about the natureathematics, mathematical understanding and howd#vslops in children,
discourse-based instruction, and different appresitt professional development that support a atdsebased classroom. The
program takes place in three modules: Instructibeablership in Mathematics, Teacher Learning fothdaatics Instruction, and
Observing Today’s Mathematics Classroom. Parti¢gammrk through problems to experience for themeselvow mathematics is
handled in a standards-based course. They thenimexardeos of teachers working with students onpitedlem and use this as a
basis of discussion on issues of teaching andilegrn
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Appendix C: Mathematics Steering Committee Members

| Name | Position | District/Agency
Debi Arington Teacher Lincoln
Wendy Arntson Teacher Manchester
Amanda Badge Teacher Fowlerville
Hyman Bass Professor of Mathematics Uof M
Ann Beyer Teacher Ann Arbor
Joanne Caniglia Professor of Mathematics EMU
Brooke Collins Teacher Whitmore Lake
Kate Curtin Principal Lincoln
LeeAnn Dickinson-Kelley Director, Elementary Eduoat Ann Arbor
Bonnie Dornbos Teacher Willow Run
James Fielder Teacher Manchester
Nicole Garcia Mathematics Coordinator WISD/LESA
Kate Gregory Teacher Hartland
Jenny Guziel Teacher Lincoln
Delena Harrison Graduate Research Assistant, SOE of MU
Jenny Heath Teacher Milan
Jean Hoeft Teacher Whitmore Lake
Jenny Jandron Teacher Fowlerville
Lisa Kaniewski Teacher Pinckney
Clint Kraft Teacher Milan
Karen Kurcz Teacher Chelsea
Linda Kuzon Instructional Consultant Dexter
Sheila Larson Curriculum Director Fowlerville
Peter Loveland Teacher Saline
Shelly Lyon Teacher Whitmore Lake
Michele Madden Instructional Support Ann Arbor
Lisa Malboeuf Teacher Lincoln
Mary Marshall Principal Dexter
Kevin Mowrer Principal, H.S. Manchester
Naomi Norman Director of Instruction WISD
John Porter Teacher Lincoln
Molly Porter Teacher Ypsilanti
Jim Reese Director, General Education LESA
Deborah Regal Coller Teacher Pinckney
Laura Roop Outreach Director U of M, School of Ealion
Rick Schaffner Curriculum Director Lincoln
Sarena Shivers ECA Project Coordinator WISD
Amber Siebert Teacher Whitmore Lake
Paula Sizemore Math Specialist Ypsilanti
Dan Stearn Teacher Lincoln
Lana Tatom Director, Academic Service Willow Run
Loren Thorburn Teacher Chelsea

35



Larissa Tindall Teacher Manchester
Natalie Turner Teacher Willow Run
Roger Verhey Professor of Mathematics U of M Demarbo
Richard Weigel Curriculum Director Ypsilanti
Virginia Weingate Teacher Brighton
Regina Williams Curriculum Facilitator Willow Run
Tammy Wroblewski Teacher Willow Run
Tim Jackson Director, CTE LESA
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Appendix D: Process Used to Prepare the Implementation
Plan

The Math Steering Committee of the Effective PrastiAssessment Work Group has
met over the past two years. Membership has basedvover this time, with some
people maintaining continuity while others helpedtoaden the base of knowledge.
The purpose of the first year was to provide a thma@age of the learning opportunities
available for math professional development. Duting year, the Steering Committee
recognized that members of the mathematical commimiVashtenaw County were
involved in innovative, research-based professideaklopment that improved
instruction and student achievement. In light @ finding, presentations were organized
to expose teachers, administrators, and otherdgad@nathematics instruction to the
methods and outcomes of these practices. Respotise presentations was
overwhelmingly positive. This encouraged the corerito use the great resources that
exist in Washtenaw County as part of the profesdidavelopment plan by providing
open lines of communication, training in instruatb practices and content matter,
consistent feedback to practitioners, and instoneti’ administrative support.

2006-2007 Steering Committee Recommendations
In May of 2007, the Math Steering Committee offetteel following recommendations
which were then accepted by the superintendenfgasihtenaw County:
1) adopt a multi-phase approach to the developmeninapiémentation of a
mathematics professional development plan
2) provide professional development opportunitiesryu007-08 focusing on math
institutes for elementary, middle and high schoatimconcepts, lesson study,
administrator awareness and understanding of eakerdthematics instructional
practices and countywide opportunities to see iatieg mathematics
instructional activities in action.
3) extend the work of the steering committee for aeotfear to fully develop Phase
2 of the implementation plan.

In the second year, the group refined work fromfttst year to develop a plan that
would have the greatest impact on the greatest aupftpeople and get at the heart of
math literacy. What follows is a synopsis of theatings during the past year.
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November 5, 2007

Outcomes:

To review student data and previous work
To define the purpose and parameters of committek w
To identify goals and challenges to meeting thesdsy

Key Processes and Ideas:

Introduced Michigan School Improvement Frameworma&ds | Teaching for
Learning and IlIl Personnel and Professional Leaynin
Introduced Professional Learning Community
Reviewed 2006-2007 work of committee
Set Goals:
1. Engage in research that crosses all spheres icfhgestudent learning in
mathematics.
2. Develop and implement a plan to inform administrtnd policy makers
about the need for quality professional developnrentathematics.
3. ldentify and implement a needs analysis of/forfstatl student learning
in mathematics.
Reviewed MEAP Data from 2005-2006:
1. Clear gap in ethnicity with African-American andsgdanic groups scoring
significantly lower than Asian and Caucasian stislen
2. All ethnicities continuing a downhill slide in mamatics from grade 3 to
7.
3. Economic gap also evident

December 11, 2007

Outcomes:

To understand the Michigan Professional DeveloprS¢amdards as written in the
Framework

To explore literature for best instructional praetand supporting professional
development

To identify common needs of all math teachers

To create a communication/dissemination of inforaraplan to better inform
administrators and colleagues

Key Processes and Ideas:

Need for embedded PD and strong infrastructureippart it
Need for strong communication

Need for measurable goals in plan

Need for strategies for all learners

Use of higher-level thinking skills in math invegdtions
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* Need for teacher to work with students as learness;and show metacognitive
strategies
* Need for teacher connection/rapport with students

February 5, 2008

Outcomes:
* To determine math professional development for and the infrastructure
needs necessary to support it
* To begin to develop our plan
» To determine what information still needs to bdemikd to clarify and implement
our math theory of change
* To develop a plan for sharing information with agiministrators.

Key Processes and Ideas to Incorporate in thetBlltrease Math Literacy:

* Inquiry-based learning

» Differentiated instruction, specifically for “At Bk” learners, for active
engagement

* On-site

» Collaborative

* Importance of networking

* Use of math coaches, trained through WISD

* Individual and small-group support

» Infrastructure changes in each district

» Use of technology

» Importance of student/teacher relationship

March 6, 2008

Outcomes:
» To understand the types of evaluation options aterthine which would be
most appropriate for the Math PD Plan
* Review and give feedback on the preliminary plan
» Discuss parameters for gaining interest and comeritrto the PD plan
» Continue to work on our group dissemination plan

Key Process and Ideas:
* |dentification of dimensions of learning
* Class observation as a learning process
» Evaluation as a learning process and an indicati@rowth
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