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Where have we been?
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Policy initiatives which shape…

• Principles and Standards for School Mathematics
(NCTM, 2000)

• Mathematical Education of Teachers (CBMS, 2001)

• Adding it Up (NRC, 2001)

• Foundations for Success – Report of the National
Mathematics Advisory Panel (US Dept of Education,
2008)



4

Because of the increasing mathematical sophistication of
the curriculum in grades 3-5, the development of
teachers’ expertise is particularly important.  Teachers
need to understand content and students’ mathematical
thinking.  However, elementary teachers are usually
called upon to teach much more than mathematics.
Many (if not most) elementary teacher education
programs require minimal content background in
mathematics…

PSSM, p. 146
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From PSSM

• “...some elementary schools identify a mathematics
teacher-leader and then support that teacher’s
continuing development and create a role for him or her
to organize professional development events for
colleagues.”

• “Other schools use mathematics specialists in the
upper elementary grades.  These are elementary
teachers with particular interest and expertise in
mathematics who assume primary responsibility for
teaching mathematics to a group of students...”

NCTM, 2000, p. 146
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Mathematical Education of Teachers

• Mathematics in middle grades (5-8) should be
taught by mathematics specialists.

• Having mathematics specialists, beginning in
middle grades, both reduces the educational
burden for those teaching mathematics in these
grades and provides opportunities for
prospective teachers of these grades who like
mathematics to specialize in it.

CBMS, 2001
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Mathematical Education of Teachers

This recommendation mirrors similar recommendations by a number
of other groups seeking to improve U.S. school mathematics
instruction. Middle grade mathematics teachers must know the high
school mathematics curriculum well and understand the foundation
that is being laid for it in their instruction. As concepts like fractions
and decimals enter the curriculum, teaching mathematics well
requires subject matter expertise that non-specialists cannot
be expected to master.  Having mathematical specialists
beginning in middle grades both reduces the educational
burden for those teaching mathematics in these grades and
allows prospective teachers for these grades who like
mathematics to specialize in it.

CBMS, 2001
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Adding it Up

• Implicit in the recommendations for mathematics specialists is
the notion of the mathematics specialist in a departmental
arrangement.

• Departmentalization is most often used in the upper
elementary grades (4-6).

• The building specialist - resource for other teachers in the
building.

• The constraint on all of the models for mathematics specialists
is the limited number of teachers, especially at the elementary
level, with strong backgrounds in mathematics.

NRC, 2001
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Keys to Math Success
Maryland Mathematics Commission

• Recommendation: Establish an elementary
mathematics specialist certificate.

• ...because of the increasing mathematical sophistication
of the curriculum, particularly in grades 3-5, the
development of teacher expertise is essential.

• Specialists could help direct the mathematics component
of school-wide intervention programs.

• In short, such specialists represent a critical cadre of
elementary classroom teachers with mathematics
education expertise.

MSDE, 2001
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and more recently…

• The Panel recommends that research be
conducted on the use of full-time mathematics
teachers in elementary schools – elementary
mathematics specialist teachers.

NMAP, 2008
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Testimony
Committee on Labor & Education

• “…while the terms math specialist and math coach are
not always clearly or consistently defined, there is
potential in this movement.”

• “…I would add that at a time of teacher surplus at the
elementary school level, it is perhaps time to scrap the
model of elementary teacher as generalist.  Why not
have specifically trained elementary mathematics
specialists starting from day one of their career?  Our
country can’t wait until such specialists are graduate
students.”

May 21, 2008
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NCTM, 2003
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NCTM, 2006
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Maggie McGatha
NCTM, 2009
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Maggie McGatha
NCTM, 2009
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One State - Maryland

• Elem Specialists (school based, non-teaching –
366.5

• Elem Specialists  (school based, intervention) –
83

• Overall – 653.5 (includes middle and high
school; 24 county school districts)

Wray, 2009
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Brookhill Foundation Project

• Providing annual summer seminars focusing on
mathematics content, pedagogy, and leadership
issues for elementary mathematics specialists
within the region and state (begin summer 2010,
plan during summer 2009).

• Session follow-ups at MCTM and NCTM
conferences

• Establish Clearinghouse.  See
www.mathspecialists.org
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mathspecialists.org
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Issue – who are you?
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Elementary Mathematics Specialists

Titles
• Mathematics Specialist
• Mathematics Teacher Leader
• Mentor Teacher
• Math Coach
• Mathematics Resource Teacher
• Coordinator
• Facilitator
• Others?

Building-based, multiple
buildings…



22

How did you get this job anyway?



23

Issues in the Selection of Teacher Leaders

• Content and Pedagogical Background
• Teaching Experience
• Genuine Interest in Doing This!
• Acceptance
• Ability to Lead
• Ability to work with Parents
• Administrative Commitment 

Sustaining/Replacing
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What do you (they) do?
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 How Time is Spent…

12%

3%

30%

7%

11%

11%

10%

16%

Co-teaching demonstration lessons

Curriculum and/or assessment development

Providing professional development - school
level
Working with parents or community
members
Other (Attending/teaching courses, data
analysis, meetings)

Working with individual students

Mentoring experienced teachers

Mentoring new teachers

Fennell, et al, 2005
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What might an elementary
mathematics specialist do?

• Work one-on-one with a variety of students
• Teach demonstration lessons
• Interact with parents about mathematical tasks,

topics, or approaches
• Participate in school improvement projects
• Facilitate professional development
• Advise in the selection of curriculum materials
• Analyze results from high stakes achievement tests
• Assist in the development reporting systems

Boerst, 2008



27

                   Other Roles of the Mathematics
Specialists/Leaders

• Score assessments
• Chair school mathematics committee
• Coach
• Create and implement Monthly Math Challenges
• Data analyst
• Develop and share instructional materials/resources
• Informal teacher observations
• Maintain schoolwide database
• Oversee before/after school tutoring program
• Plan and implement Family Math Programs
• Professional development courses/workshops for

administrators, teachers, instructional assistants at
school/county levels

• Teach demonstration lessons
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Wait a minute, you didn’t tell me
about…
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What works best for you in working
with resistant colleagues?
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• It really depends on the teacher(s) and why they are
being resistant.  Sometimes it is leaving him/her
alone…talking with him/her outside of the session.

• This is my 2nd year in 9 new (to me) buildings, so the
process of building rapport is slow and agonizing.  I work
hard to establish rapport with the teachers in my
buildings.

• Give teachers time to vent first.  Look at their concerns
and try to problem solve together.

• It’s important to first build relationships with the teachers.
It’s important that they trust and respect you.  I try to find
out what they need and work from there.

Fennell, et al, 2005
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Leadership – An elusive but
important quality…
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Teacher Leadership

• In very informal ways, teachers are
leaders by virtue of their many
individualized efforts to bring about
change among their colleagues and
communities.

• Note:  Leadership, like any other
professional capacity, requires cultivation,
practice, and reflection.

Loucks-Horsley et al. 1998, Lambert 1998
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Think about…

• Being a good teacher of children does not
make one a good teacher of
peers/administrators/parents, etc.

• There are unique skills and processes
involved in being a leader.

Denise Mewborn, 2008
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Leadership Issues…

• Developing expertise
– The importance of leader content and pedagogical background.
– What to look for – mentoring teachers and considering content

and pedagogy.
• Working with the larger community

– Working with parents
– Policy makers and their role and impact policy
– Mathematics leaders and the media

• Budget issues for mathematics specialists and leaders
• Working with other colleagues (including reluctant ones!)
• Working with administrators
• Change

– How do you know when you are ready for it?
– How do you know when you are there?

Fennell, 2008
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Leadership for Specialists

• “Go-to” people for math-related things
– Building/district committees
– Textbook adoption
– Redeploy professional development
– Ordering and organizing manipulatives
– Parents
– ELL, gifted, special education…

Denise Mewborn, 2008
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Knowledge/experience needed

• Models of coaching–e.g., content-focused
coaching, differentiated coaching

• Adult learning
• Conflict resolution, negotiation
• Collaboration strategies

Mewborn, 2008
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University of Michigan – Modules - MKT and Pedagogy
McDaniel College – Modules - Leadership Issues
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Mathematics Specialists

Background
Certification

Graduate Initiatives
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National Program Standards?

• NCATE/NCTM Standards for Nationally
Recognized Programs – Initial
Certification only

• National Board for Professional
Teaching Standards (NBPTS) -
Advanced Programs

• NCSM Leadership Standards
Elem Specialists,
Initial Cert only!
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Virginia Specialist Certification

• 3-years of teaching
• Content

– Number systems and number theory
– Functions and algebra
– Geometry and Measurement
– Statistics and Probability

• More…
– History of mathematics
– Curriculum studies and trends
– Role of technology
– Instructional materials and resources
– Assessment and diagnosis
– Diverse learners
– Learner and leadership issues
– Understanding of and proficiency in grammar, usage, and

mechanics and their integration in writing.
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Ohio’s P-6 Mathematics
Specialist

Program Components
• Mathematical Content Knowledge and Knowledge of

Curriculum
– Content and Process Standards
– Use Standards to Evaluate Math Curricula

• Knowing Students as Learners of Mathematics
• Instructional Strategies and the Use of Materials and

technology
• Assessment, Diagnosis, and Evaluation
• Research for the Teaching and Learning of Mathematics
• Professional Development

Statewide endorsement, post baccalaureate, three years of teaching – Brad Findell, 
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University of Georgia

• Math Endorsement – Preservice and Inservice
• Content

– Arithmetic and Problem Solving (u/g)
– Geometry and Problem Solving (u/g)
– Algebra and Problem Solving (u/g)

• Pedagogical Content Knowledge
– Children’s Mathematical Thinking (u)
– Mathematics Curriculum for PreK-5th Grade (u)
– Mathematics Learning in PreK-Grade 5 (g)
– Mathematics Methods for Early Childhood Education (g)

AND

Elementary Mathematics Teacher Specialists - Denise Mewborn - contact
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University of Georgia program

• 2 courses
– 3-credit hour course on coaching
– Supervised 3-credit hour internship

• Student teacher
• First-year teacher
• Team leader
• Math specialist/coach
• Supervisor coaches the intern
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University of Georgia

• 2 courses, part of masters and specialist
programs for preK-5 and 4-8 teachers.
– Course on mentoring (3)
– Mentoring project internship (3) 30 hours of

mentoring activity
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University of Arizona

College Core (3 units):
Introduction to Educational Research

Major Core (6 units):
Recent Research on Teaching and Schooling
Curriculum Theory and Policy

Supporting Coursework (24 units)
a. The following TTE mathematics education courses are

required (9 units):
The School Curriculum: Mathematics
Curriculum Issues and Practices: Mathematics
Math Diagnosis and Remediation

b. Three of the following 3-unit courses offered by the
Mathematics Department are required (9 units):

MATH 500 - History of Mathematics for Elementary
School

MATH 501 - Arithmetic and Number Theory through
Problem Solving

MATH 506 - Geometry for Elementary School
MATH 510 - Algebra for Elementary School Functions
MATH 560 - Probability and Statistics for Elementary

School through Activities and Games

c. Electives: 6 additional graduate credits to be approved
in advance by an assigned advisor.

Supervised Field Experience (6 units)
TTE 593

Internship (6 units)
Required of students who do not have at least 2
years of teaching experience by the completion of
the MA degree. These units are beyond the minimal
33 required units.

Thesis Option (4 units)
Portfolio
The student begins a portfolio before completing the

12th graduate unit and maintains it throughout the
degree program. A 2-person committee supervises
the portfolio.

Exit Requirement
Oral Defense of Thesis - The oral defense of the

master's thesis constitutes the exit requirement for
those students who take this thesis option.

Comprehensive Examination - All students not
completing the thesis option must take a
comprehensive examination. The master's
examination has two parts :
Part I consists of four questions, two related to each
of the major core courses. Students are required to
respond to one question related to each course.
Part II consists of responding to two of four
questions that test the content of the six
mathematics and mathematics education courses.

Curriculum – Required minimum of 33 units of graduate courses

Masters Degree Program
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Impact?
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• Student Achievement?
– By grade level?
– Across topics?
– Class by class?

• Teacher Performance?
– How measured?

• Other?
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Describe a situation where your work
caused a positive outcome or change in a
school, with a teacher or with a group of
teachers.



49

• I have a teacher who would constantly ask me questions
about teaching math, but would not like my answers to
her questions.  Once I realized this, I began to answer
her with, “You are not going to like the answer, but…”.
Since then she has made great strides and is trying very
hard to make positive changes.

• We scheduled team meetings early in the morning.
Teachers weren’t happy about the meetings.  We figured
out a way to schedule where other people cover and we
have a weekly team meeting.  Sometimes, it’s those little
things that really count.

Anecdotal, when tracked can become incremental…



50

School District: Howard County (Maryland) Public Schools
Contact and Title: Kay B. Sammons, Elementary Mathematics 

Supervisor, provide phone and email contact
Title of Support Teachers (e.g. Mathematics Specialist, Coach, etc.):  

Math Support Teachers
Number of Schools Impacted:  18
Duties of Specialists:

Mentoring other teachers (65%)
Leading school-based professional development (15%)
Leading district-wide professional development (10%
After school tutoring coordination (5%)
Curriculum writing and assessment support (5%)

Approximate Number of Students Impacted:  7,500
Summary of Program:  One paragraph
Program Impact and Research:

Achievement Data one paragraph
Teacher Data one paragraph
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How do YOU grow in your position as
a mathematics specialist/leader?
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How do you grow in your position as a
mathematics specialist/leader?

5%Getting into classrooms

11%Conferences

16%
Communicating with my
supervisor for feedback and
ongoing professional
development

23%Meeting with others in my
position

45%
Reading, study, involvement
with trends, issues, programs
(e.g. Lenses on Learning,
Lesson Study)

Fennell, et al, 2005
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Not enough!!

Proposal – Affiliate Group
EMS&TL
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Finally

• Be on the “look out” for:
– Title I funding for support
– Current and future initiatives
– State certification
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Questions?

ffennell@mcdaniel.edu
http://ffennell.com

www.mathspecialists.org


