The Cincinnati-based Vermont Mathematics Initiative Program (CVMI)

The CVMI goal is to build a district-wide network of teacher leaders of mathematics, while concurrently
enhancing teacher content knowledge and effective mathematics instruction. Teacheompleting the
CVMI program will:

Build strong and deep knowledge and understanding of mathematics content.

Demonstrate and model effective mathematics instruction.

Conduct action research that informs instructional decisions at the classroom, school, and district levels.
Provide teacher leadership that supports school-wide improvement of mathematics teaching and higher
mathematics achievement for all students. Leadership may take the form of sharing mathematical
content knowledge in learning teams, guiding and contributing to decisions about district curriculum,
providing professional development at the school and/or district level.

b

CVMI has been designed to build a network of teacher leaders with self-sustaining capacity to provide the
district with CVMI training for and by its own teachers.

To clarify misconceptions, before teachers enter into this important commitment, we want to provide a brief
description of the program and the expectations for those who plan to become Content Specialists and/or
members of the Mathematics Expert Cadre (see Exhibit A for job descriptions). Please keep in mind that these
positions are dynamic in nature and will, in all likelihood evolve as the district needs for these positions change.
See Exhibit C for a visual graphic of the CVMI program.

Phase 1: Courses-2 plus three Teaching/Learning sessions (1 Year)

All teachers who were accepted into Cohort 2010 (C10) of The Cincinnati-based Vermont Mathematics
Initiative Program are expected, at minimum, to complete the first year of training. Teachers will be required to
sign a contract stating that they will complete the following:

¥ Course 1: Mathematics as a Second Language (June 10-11 and 14-16, 2010) Three semester hours of
graduate credit from University of Vermont (UVM)

¥ Course 2: Algebra and Functions for K-8 Teachers (3 sets of Fridays and Saturdays during the school
2010-2011 year, dates to be determined) Three semester hours of graduate credit from University of
Vermont (UVM)

¥ See Exhibit B for Course Descriptions of the entire Master’s Degree battery of courses.

¥ Teaching/Learning Labs: These sessions will consist of 3 Saturdays interspersed between the three
Friday/Saturday sessions of Course 2 during the 2010-2011 school year. For each T/L Lab, five hours
will focus on Teaching Mathematics for Understanding. Topics will include: Examining promising
research-based instructional strategies.; and What Does It Mean To Be Mathematically Proficient?. The
other three hours will be “Office Hours”. During “Office Hours”, teachers will have time to: 1) adapt
the application work from the earlier part of the Workshop to their specific school/class needs, 2) get
help/support regarding the content course homework assignments, 3) receive mentoring advice
regarding personal professional development planning. (Teaching/Learning Labs will issue contact
hours through Mayerson Academy.)

» Be sure to carefully read the attached Department of Human Resources Agreement for the first
year of the CVMI Program. Note: While this is informational, and not part of the application,
applicants accepted into the cohort will be expected to sign this agreement.
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Phase 2: Courses-8, six Teaching/Learning sessions, and one Leadership Institute (2 Years)
During the spring of 2011, Cohort 2010 teachers must decide whether to withdraw from the program or
continue to Phase 2. Satisfactory completion of work contained in Phases 1 and 2 will assist teachers
considering application for positions as Content Specialists in their local schools. For descriptions of Content
Specialists, or members of the Mathematics Expert Cadre, see Exhibit A.

Teachers deciding to continue with the program will sign a contract similar to the attached Department of
Human Resources Agreement for Phase 1 of the CVMI Program. In addition to agreeing to teach in the district
for at least three years after completion of Phase 2, participants will agree to complete the following:

¥ Courses 3-8 (See Exhibit B for Course Descriptions of the entire Master’s Degree battery of courses):
Participants will follow the same schedule as outlined in Phase 1, except this phase consists of two
years. Consequently, there is one summer course plus two school-year courses, each comprised of three
sets of Friday/Saturday sessions.

¥ Teaching/Learning Labs: These sessions will again consist of 3 Saturdays interspersed between Courses
4 and 5 during the 2011-2012 school year, and again between Courses 7 and 8 during the 2012-2013
school year. Scheduling of the Teaching/Learning Labs will follow the pattern similar to that of Phase 1
for each of the years.

¥ The focus of year 2 will be on: The central, integrative themes of mathematics curricula (developing
additive, multiplicative and proportional reasoning). Topics will include review of the research about
how students learn these critical “reasoning concepts”, teaching strategies to enhance development of
these key ideas; and introduction to formative assessment to strengthen student understanding in these
critical areas.
The focus of year 3 will be on School Data Leadership. Topics will include review of school data in
conjunction with Statistics 1 and Statistics 2 courses, presentation of conclusions, and recommendations
for improvement, to school leadership teams through the use of small-scale inquiry action research.
(Teaching/Learning Labs participation and products contribute to the final grades of the school-year
courses, but will also earn contact hours through Mayerson Academy.)

¥ Leadership Labs: Teachers entering this phase of the training will attend two 1-day Leadership Labs.
o CVMI Leadership Lab #1:
The CVMI leadership lab is designed to allow prospective CVMI teacher leaders to explore
issues of teacher leadership and the ways in which teacher leadership contributes to improved
mathematics instruction. The one-day lab will include the presentation of basic, fundamental
issues involved in teacher leadership, and will include discussion of ways in which the CVMI
participant can inform others at their school of effective practices in mathematics.

o CVMI Leadership Lab #2:
The CVMI leadership lab is designed to allow prospective CVMI teacher leaders to explore
issues of teacher leadership and the ways in which teacher leadership contributes to improved
mathematics instruction. The one-day lab will include continued discussion of the issues involved
in teacher leadership, and will include the development of a small, “first step” plan to work with
other non-CVMI teachers in the school or district.
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Phase 3: Courses-92, threeTeaching/Learning sessions, and one Leadership Institute (1 Years)
During the spring of 2013, Cohort 2010 teachers must decide whether to withdraw from the program or
continue to Phase 3. Satisfactory completion of work contained in Phases 1, 2, and 3 will assist teachers
considering application for positions as members of the Mathematics Expert Cadre. For descriptions of
Content Specialists, or members of the Mathematics Expert Cadre, see Exhibit A.

¥ Courses 9-12 (See Exhibit B for Course Descriptions of the entire Masters Degree battery of courses):
Participants will complete four courses during the 2013-2014 school year. The four courses will be
spread over the summer and the school year similar to the previous schedules; two summer courses and
two school-year courses.

¥ The Capstone Course, the twelfth and final course of the CVMI program, replaces the Teaching/
Learning Labs. During this course, participant will synthesize the coursework, lab-and-field
experiences, leadership, and research components of the program. In addition to completing a Final
Action Research Project, participants will document attainment of program goals through of portfolio
and oral presentations.

¥ CVMI Leadership Institute:
This two-day institute is designed to support participants as they develop skills as a mathematics
teacher leader and to assist administrators in establishing supportive structures for teacher leadership to
thrive. During the Leadership Institute, all third year CVMI participants and the school administrator
work together to create an impact plan that maximizes the skills and talents of the CVMI teacher leader
to strengthen mathematics teaching and learning at their school. The plans that are developed can be
easily incorporated into the math component of their school’s One Plan.

¥ During the fourth year, participants may also be expected to:
o Mentor colleagues I the use of formative assessment
o Co-teach CVMI first year courses with VMI math instructors
o Co-present Teaching/Learning Labs with VMI math educators
Teachers completing Phase 3 will receive a M. Ed, with a specialization in K-8 Mathematics. They will be

eligible to apply for Mathematics Expert Cadre status (see Exhibit A for job descriptions). They may also
pursue becoming Instructors for future CVMI cohorts.
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Exhibit A

Content Specialist

A content specialist is a teacher who has mastered a professional development program* designed to provide a
deep understanding of a specific content area, the pedagogy required to teach that content, and the leadership
skills needed to be a professional development provider with support from Mayerson Academy. The teacher
then becomes qualified to be a resource for professional development at the school site, either during Learning
Team time or as determined by the school. Content specialists maintain their regular teaching assignment.

Ideally, each elementary school should have a content specialist in mathematics, science, and literacy at the
primary level and mathematics, science, literacy, and social studies at the intermediate level. The high schools
already have subject area specialists. A teacher may only be a content specialist in one content area.

*The professional development program for mathematics content specialists is the Cincinnati-based Vermont
Mathematics Initiative, also known as CVMI. Literacy, Science and Social Studies will also have programs.

Expert Cadre

An expert cadre is comprised of teachers and administrators who have achieved mastery level in a content area
or in an instructional area, such as differentiated instruction, cooperative learning, and cultural competence.
They must also have mastered professional development delivery skills. Expert cadres may be hired by
Mayerson Academy to teach courses in their area of expertise. They may also be consultants to schools
requesting assistance beyond that which can be delivered by the on-site content specialists and the Instructional
Support Team. Members of the Mathematics Expert Cadre, may pursue leadership pathways in the following
areas:

Staff Development (including, but not limited to, becoming a CVMI instructor)

Curriculum

Assessment

Action Research

K K K K
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Exhibit B

Summary Descriptions of the 12 CVMI Courses

Course IN MAED205: Mathematics as a Second Language

This course lays the groundwork for all the Cincinnati-based Vermont Mathematics Initiative courses that
follow. A major theme is to understand algebra and arithmetic through language. The objective is to provide a
solid conceptual understanding of the operations of arithmetic, as well as the interrelationships among
arithmetic, algebra, and geometry. Topics include arithmetic vs. algebra; solving equations; place value and the
history of counting; inverse processes; the geometry of multiplication; the many faces of division; rational vs.
irrational numbers; and the one-dimensional geometry of real numbers. In K-12 application of content, teachers
will examine the Ohio Grade Level Indicators for the strand of Arithmetic, Number, and Operations and
demonstrate an understanding of how the concepts associated with this strand of mathematics develop across
the grades.

Course 2DMAED?210: Functions and Algebra for K-8 Teachers

This course builds upon the prior course Mathematics as a Second Languagé extends and reinforces the
learning from that course. Participants will obtain deep understanding of the concept of a function, utilize
functions in problem solving, appreciate the pervasiveness of the function idea in the K-8 mathematics
curriculum as well as everyday life, and engage in a variety of problem-solving activities that relate directly to
the K-8 mathematics classroom. Topics include functions, graphs, inverse functions, linear functions, the
algebra and geometry of straight lines, solving linear equations and inequalities, and an introduction to
nonlinear functions. This course, together with Mathemdics asa Second Languageerves as the mathematical
foundation for a K-8 lesson study project that participants will undertake during the school year.

Course 3DMA ED215: Trigonometry for K-8 Teachers, and Algebra and Geometry I1

This course builds on the arithmetic, algebra, and geometry developed in prior courses. The first part of the
course develops the subject of trigonometry from the perspective of the K-8 mathematics classroom. Topics
include similar triangles, the trigonometric functions and their graphs, the number pi, and applications to
measurement, wave motion, and problem solving. The second part of the course continues the study of algebra
from the perspective of K-8 mathematics. Topics include quadratic functions, parabolas, and related problem
solving. Teachers will relate their learning to the K-8 classroom by examining the Ohio Grade Level Indicators
to identify the foundational concepts of Trigonometry. Also, teachers will develop effective content-based
questioning techniques and explore the components of building successful mathematics lessons.

Course 4bMAEDZ225: Number Theory for K-8 Teachers

This course introduces teachers to the branch of mathematics known as number theory, in which one studies
properties of positive integers with respect to the operations of multiplication and division. Emphasis in this
course is placed on the mathematical content of number theory and on how number theory is taught in grades
K-8, with particular attention to student learning of number theory in these grades. Topics include the division
algorithm, properties of prime and composite numbers, the sieve of Eratosthenes as a way of understanding
distributions of primes and composites, the infinitude of primes, the fundamental theorem of arithmetic,
properties of the greatest common factor and methods of computing the greatest common factor including the
Euclidean algorithm, properties of least common multiples, use of base ten and expanded notation, writing
numbers and computing in different bases, and arithmetic progressions.
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Course 5DMAED300: Statistics, Action Research, and Inquiry into Effective Practice, 1

This course provides an introduction to statistics and begins to incorporate research in mathematics education.
Topics include graphical and numerical organization and presentation of data, summary statistics for
quantitative data, measures of relationships between variables, and inference from sample data to populations.
This course forms the foundation for later work in statistics and school-based research, and is followed by the
completion of a small-scale classroom inquiry. The inquiry allows participants to bring together the research
they read with the statistics they learn to formulate the study, develop an intervention, and analyze the resulting
data.

Course 6DMAED220: Geometry, Measurement and Probability for K-8 Teachers

This course builds on prior courses in algebra and geometry. Topics include measurement (length, area and
volume), experimental and theoretical probability, and the ways in which these concepts develop across the
elementary, middle and high school curricula. Topics are presented in the context of problem solving, and there is
an emphasis on reinforcing one’s understanding of functions, function notation, and topics from algebra.

Course 7TDMAED305: Statistics, Action Research, and Inquiry into Effective Practice, 11

This course is designed to build upon previously completed introductory work in statistics. Teachers will apply
their understanding of statistics to interpret and critique educational research studies, to develop and analyze the
effectiveness of classroom interventions and to analyze and interpret local assessment results. This course will
prepare teachers to lead their schools in understanding the meaning and appropriate uses of assessment data and
in working with colleagues around making data-driven classroom decisions. Statistics topics include measures
of central tendency and variability; representations of data; probability distributions; normal curve, stanine;
estimation-standard error, margin of error, confidence intervals; and hypothesis tests.

Course 8DMAED230: Algebra and Geometry for K-8 Teachers, 111

This course continues the study of functions, algebra, and geometry from prior CVMI courses. In this course the
focus is on exponential processes and inverse processes, with an emphasis on problem solving. Topics include
the laws of exponents; the transition from simple to compound interest; calculations with compound interest;
exponential functions, including domain, range, graph, and different bases; logarithm functions; the natural base
€; applications to growth and decay; applications of logarithms in everyday life; and the history of exponential
functions and logarithms. Participants also study current research on mathematics education and analyze the
mathematics content and teaching skills necessary to help students develop additive, multiplicative, and
proportional reasoning.

Course 9D MAED310: Statistics, Action Research, and Inquiry into Effective Practice, 111

This course builds on prior courses in statistics and action research. The course reviews earlier concepts in descriptive
and inferential statistics, and includes additional topics in the analysis of cross-tabulated data and in the analysis of
correlated relationships between dependent and independent variables. Teachers will do critical reading of research
on instructional practices in elementary mathematics, and will complete the design of their own action research
investigations.
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Course 10DMAED235: Calculus for K-8 Teachers, 1

This course builds upon prior courses in arithmetic, algebra, and geometry. It is designed to introduce teachers
to the branch of mathematics known as calculus in a way that relates calculus to the mathematics taught in the
K-8 classroom. Topics include the idea of a limit, the role limits play in K-8 mathematics, the concept of
instantaneous change, the derivative of a function, and applications to optimization. Course goals include
reinforcing and extending arithmetic, algebra, and geometry knowledge and skills through problem solving
involving calculus, and empowering teachers with a deep understanding of how capability in K-8 arithmetic and
algebra is foundational for success in higher-level mathematics. This course also includes an analysis of various
curricula used to identify the underlying role or appearance of ideas from calculus. Participants will discuss
ways to build such foundational skills and concepts into K-8 lessons.

Course 11D MAED240: Calculus for K-8 Teachers I1

This course continues the study of calculus and its relationship to the K-8 classroom. Topics include infinite
series, calculation of area, the definite integral, and the Fundamental Theorem of Calculus — all viewed from the
perspective of the K-8 classroom teacher. This second course in Calculus prepares the participant to develop a
‘Calculus in the Classroom’ lesson to be taught during the academic school year.

Course 12DMAED315: Capstone VMI experience

The Capstone is the final course of the Cincinnati-based Vermont Mathematics Initiative and provides
opportunities for participants to synthesize the coursework, field experiences, leadership, and research
components of the CVMI. Teachers will revisit key mathematical concepts from basic arithmetic through
calculus, study advanced topics in mathematics education and leadership, re-examine curriculum and instruction
based on their CVMI learning, and complete their school-based research projects and share findings with
colleagues. Additionally, mini-workshops presented by the instructional staff will provide further mathematics
content enrichment that draws upon teachers’ prior CVMI course experience. Teachers will complete their
action research projects and share findings with colleagues.

Page 7



- “\\__/\
CNCISS g |

<ML

Vermont Mathematics Initiative

The Four CVMI Strands:

1.

Strong/deep content
knowledge

Effective instructional
practices

Leadership training to

support math learning at
classroom, school, and
district levels

Action research

Content
Specialists principals

Years 2&3 (Contractual) - 6 Courses

All K-8 Math
Teachers

Exhibit C

Expert Cadre:

Capstone Course
Replaces T/L Labs(6)

District-level Leadership
Opportunities, including:

* Curriculum Related

» Assessment Related

» School-based PD

* Action Research Related
* CVMI Instruction Related

Masters Degree

Continue Teaching/Learning
Labs (6)

Leadership Institute (1) School-
based math impact plans with their

Action Research
Take Formative Assessment into
schools through T/L Labs

Teaching/Learning Sessions (3)
Strong & deep content knowledge coupled
with effective instruction practices,

modeled in classes and reinforced through
T/L Sessions

Year 1 (Contractual) - 2 Courses

CVMI All K -8 Math Content Specialist Expert Cadre
Program Teachers
Year 1 Year 2 Year 3 Year 4

Content

Knowledge X X X
Effective

Instructional X X X
Practices

Leadership X X X
Research X X X
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