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The Focus on Mathematics (FoM) is a Math and Science Partnership (MSP) funded by the National Science Foundation in 2003. 
Our partnership is devoted to improving student achievement in mathematics through programs that provide teachers with solid content-
based professional development sustained by mathematical learning communities in which mathematicians, educators, administrators, 
and teachers work together to put mathematics at the core of secondary mathematics education.

Partners
The original district partners of Focus on Mathematics include the Massachusetts school systems of 
Arlington, Chelsea, Lawrence, Waltham, and Watertown. In 2008, the Partnership expanded to two new 
districts, Cambridge and Framingham. These systems range from suburban to urban, with middle and 
high school student populations from 1,300 to 6,000. 

Core partners are Boston University and Education Development Center. Supporting partners include 
University of Massachusetts Lowell and the Program Evaluation and Research Group (PERG) at Lesley 
University. Mathematicians from MIT and Harvard University are also involved.

Building on close to two decades of prior work, the Focus on Mathematics MSP has, 
over the last eight years, developed and refi ned a distinctive framework for a mathematics-
centered approach to developing teachers’ Knowledge of Mathematics for Teaching
and it has built a mathematical community based on that framework. 

School-based Study Groups 
Study groups are district-based—often building-based—groups of mathematicians 
and teachers that meet biweekly for two to three hours over the course of a year. 
Though focused on doing mathematics (rather than being taught its results or how to 
teach it)— experiencing mathematics as a mathematician would. FoM Study Groups 
have been extremely popular, involving over 100 teachers and 20 mathematicians. 

Academic Seminars 
Partnership-wide mathematics seminars, held fi ve times a year in the partner districts, 
provide opportunities for middle and high school teachers to explore mathematical problems and increase their depth of understanding. 
Seminars foster cross-district collaboration as teachers engage in mathematics and discuss connections to curriculum and classroom practice.

Summer Institutes 
Summer institutes are intensive week-long courses offering teachers an immersion experience in mathematics. Each institute looks at the 
core ideas within a foundational topic in mathematics and refl ects on the development of these ideas throughout the curriculum. Master 
Teacher Fellows and other FoM teacher leaders develop and facilitate the institutes. 

Colloquia
Held annually at Boston University, FoM Colloquia are hour-long presentations 
on issues of importance in mathematics and mathematics education. These 
community-building events convene FoM teachers, mathematicians, and 
educators as well as state and local education leaders.

PROMYS for Teachers (PfT) 
A six-week intensive immersion in mathematics that engages secondary teachers 
in experiencing mathematics as mathematicians do, solving problems and 
pursuing research projects appropriate for them. The program fosters new 
insights into the nature of mathematical investigation as participants practice the 
habits of mind that are at the core of creative mathematics. Academic year 
workshops help teachers translate the summer experience into fundamental       

                                                                                                  change in their own classrooms. 

Master of Mathematics for Teaching (MMT) 
FoM created a degree program at Boston University to prepares teachers for leadership roles in developing curriculum, training other teachers, 
and supporting mathematics-focused initiatives in schools. A hallmark of the MMT program is its deep mathematical content. Teachers enroll 
in graduate-level courses in mathematics from the Department of Mathematics & Statistics and in mathematics education through the School 
of Education. The core of the program is PROMYS for Teachers.

Mathematics Teaching Scholars (MTS) 
A collaboration of the FoM Partnership and Boston University’s Noyce Scholars Program, MTS offers salary supplements to exceptional 
secondary mathematics teachers who serve as mentors and professional development leaders in their districts. FoM’s MTS program is 
comprised of experienced teacher leaders (“Master Teachers”) and beginning teachers enrolled in the MMT program (“Teaching Fellows”). 
MTS teachers meet monthly in mentoring groups at BU with mathematics and mathematics education faculty. 

Curriculum Research Committee (CRC)
Composed of teachers and administrators across districts and mathematics and mathematics education faculty, the CRC designs, develops, 
and pilots assessments of mathematics areas/topics that students in the districts fi nd most challenging on the state MCAS mathematics 
exams. For the past two years, their work has focused on measurement. In prior years their focus was linearity.

Student Research Program 
Each year more than 2,000 middle and high school students design and carry out their own mathematical research in their classrooms and 
present their projects at district and school-based math fairs at least once during grades 8–11. The culmination of the local Math Fair events is 
a partnership-wide Math Expo. Students work on non-routine problem solving in purely mathematical and real-world contexts and explore 
topics from the curriculum in greater depth. Students benefi t from these research experiences—they begin to see mathematics as a creative 
and exploratory endeavor; they see the role of mathematics in things they do and are interested in; they learn how to organize, present, and 
communicate with others abut their work; and they develop more interest and competence in mathematics. 

Focus on Mathematics is a unique partnership of mathematicians and educators from Boston University, Education Development Center, Inc., UMass Lowell, Lesley University, and seven 
Greater Boston school districts:  Arlington, Cambridge, Chelsea, Framingham,  Lawrence, Waltham, and Watertown. Focus on Mathematics is funded by the National Science Foundation 
under grant EHR 0314692. Any opinions, fi ndings, and conclusions or recommendations expressed in these materials are those of the author(s) and do not necessarily refl ect the views of 
the National Science Foundation.

Size of Partnership
12 High schools

30 Middle schools

421 Grade 6-12 teachers

MSP Goals
The Focus on Mathematics Partnership has four broad goals: 

Offer teachers a content-based professional development program; • 
Provide students with rigorous courses and curricula; • 
Develop and support a cadre of mathematically expert teachers who • 
will share their knowledge with teachers in their districts and students in 
their schools; and 
Develop mathematical learning communities for teachers characterized • 
by a focus on mathematics with core involvement of mathematicians.

Theory of Change
Focus on Mathematics is based on a hypothesis that informs of the design of professional development 
program for teachers – that deep immersion in mathematics and participation in a mathematical 
learning community leads to the development of teachers’ knowledge of mathematics for teaching 
(KMT) and ultimately to improved profi ciency in mathematics for all students.

“Our approach (requires) the stance that 
student achievement will improve if and 

only if those involved in mathematics 
education put the discipline of mathematics 

and the study of how mathematical 
thinking develops at the core of their 

work…. Increasing achievement for all 
students requires challenging mathematics 

programs taught by teachers who are 
themselves expert in and excited by 

mathematics”. –FoM Principal Investigators

Approach to Improving Effective Mathematics Teaching
Emphasis on learning and doing mathematics
FoM’s mathematics-centered professional development program provides teachers with time and space to work on and discuss 
mathematics problems with colleagues, to explore and recognize different strategies for solving problems, and to think deeply, 
analytically, and critically about mathematics. 

Development of mathematical habits of mind for teaching
A key component of knowledge of mathematics for teaching at the secondary level is teachers’ 
mathematical habits of mind that are enhanced or developed through participation in 
mathematical learning communities. We defi ne mathematical habits of mind as the specialized 
ways of approaching mathematical problems and thinking about mathematical concepts that 
resemble the ways employed by mathematicians [5,6]. 
Core involvement of mathematicians in professional development 
Mathematicians are an important part of FoM activities, working directly with teachers to help 
deepen their mathematical understandings and understand mathematics in ways that are faithful 
to the ways in which professional mathematicians think about the discipline.

Participation in a mathematical learning community 
Involvement in mathematics community of practice helps teachers connect their own learning experiences to their teaching practice and 
to develop strategies to helping their students develop mathematical habits of mind. In FoM, mathematicians are learning from teachers 
and teachers are learning from mathematicians.

Examples of mathematical habits 
of mind include: 

performing thought experiments, • 
using mathematical language • 
precisely 
abstracting regularity from re-• 
peated calculations,  
seeking structural similarities, • 
reasoning by continuity • 
“chunking”• 
delayed evaluation            [5,6]   • 

Findings from Program Evaluation and Case Study Research
FoM’s external evaluators, the Program Evaluation Research Group at Lesley University (PERG), conducted a summative evaluation of FoM 
in years 4-6 (2008-2009), identifying program outcomes. Using a case study approach, PERG also researched how FoM’s most immersive 
program, the Master’s in Mathematics for Teaching (MMT) at Boston University, deepened teachers’ knowledge of mathematics for teaching 
and informed their classroom planning and instruction, and leadership activities. Program evaluation in years 7-8 focused primarily on the work 
in the study groups and progress towards achieving project goals.

Evaluators employed a combination of quantitative and qualitative data collection methods to address each area of study, collecting data 
through surveys, interviews, classroom and professional development observations, and a review of project artifacts. They conducted baseline 
and year-5 electronic surveys of mathematics teachers. Highlights of evaluation and case study fi ndings are below. Full reports can be 
accessed at http://www.focusonmath.org/FOM/PERG 

FoM’s Positive Impact on Teachers
Mathematical Knowledge

Deep understanding• . Teachers who participate in study groups on a regular basis report they have deepend their understanding of 
mathematics content areas beyond what they teach [1, 2]. Teachers described mastering traditional content and the importance and use of 
mathematical language and the development of proofs [10].
Making connections• . Teachers referred to developing a more complete picture or understanding of mathematics as a system and under-
standing the connections between different threads within it [4, 7, 9] and a growing recognition of the foundational concepts and how those 
develop across grade levels [1, 2].

Beliefs about Mathematics 
Beliefs and attitudes about the nature of mathematics• . Teachers report understanding the structure of mathematics in greater depth—how 
topics and ideas are connected and how they are developed through the grade levels [8].
Beliefs and attitudes about themselves as learners of mathematics• . Teachers report enjoying learning mathematics and that their renewed 
enthusiasm imparts the same feeling to their students [6, 8].
Beliefs about how students learn mathematics• . Because of the design of the Focus on Mathematics professional development programs, 
teachers struggled with mathematics, and in that process understood the struggles their students feel [8].

Instructional Practice
Increased confi dence• . When teachers developed a deeper understanding of mathematics, their confi dence often increased and they 

   developed more fl exibility in their teaching and the ability to adjust lessons based on student responses.[7]
New approaches• . Teachers report use of more student-centered and exploration-based approaches, and increasingly have their students 
engage in mathematics research as part of the curriculum [1, 2, 4].
Increased interest in mathematics• . Teachers described an enthusiasm for and, at times, a renewal of their love of mathematics and the 
experience of doing mathematics outside the classroom and with colleagues [1, 2].

School and District Level Impact
Teacher leadership capacity• . FoM programs have contributed to the development of signifi cant teacher leadership capacity in partner 
districts, particularly through the MMT and MTS programs. Teachers have a multitude of valuable roles in their schools: they design and 
develop professional development, act as mentors and coaches, review curriculum, and serve as content resources [3, 4, 10].
Increased collaboration• . FoM has facilitated collaboration among teachers across grade levels, within and across schools and districts, 
creating opportunities for teachers to learn together and share ideas [1, 2, 3, 4, 10].

Challenges 
FoM has made progress on most of its key goals though some enduring challenges continue to need to be addressed.

Helping teachers transfer the mathematical knowledge they developed in FoM immersion experiences to their classroom practice.• 
Engaging a larger proportion of the mathematics teachers in their schools, particularly at the middle school level, and broadening • 
participation to achieve a “critical mass” required for changes in classroom practice, student achievement, and culture change.
Aligning FoM’s approach to effective teaching with existing district-based mathematics professional development in order to has been • 
diffi cult. One way we’ve responded is focusing professional development seminars on implementation of Common Core Mathematical 
Practice Standards, which overlap with the Mathematical Habits of Mind approaches underlying FoM programs.
Shifts in classroom practices are constrained by district and school curriculum resources, pacing guides, assessment and accountability • 
practices, lack of time or support time to redesign courses, and lack of suffi cient classroom time for mathematics.
Teacher attrition and changes in district administrators can affect continuity of FoM mathematical communities in schools, making sustain-• 
ability a challenge. New cohorts of MTS Master Teachers will help to sustain the work of FoM in their schools and districts.
Teachers who have assumed leadership roles in FoM districts have limited time to teach a full course load and develop and facilitate • 
professional development for other teachers. More time and district support is needed. This is a focus of our work with district administrators
 in 2012.
It is diffi cult to establish a consistent, causal relationship between teachers’ involvement in FoM professional development and student • 
growth. This is due in part to the number of variables that infl uence teacher and student outcomes. This is the ultimate goals of FoM’s 
Phase II research project.

I’ve always taken math classes to become a better teacher. FoM has helped 
me to learn a slightly different teaching style, to let students explore more, to 
fi nd math solutions on their own. Before I was feeding mathematics to them. 
I was teaching them more. Now it is almost equal territory, and I am learning 
from them and they are learning from each other. (Teacher survey, [10])

This [study] group is also for me a way to revive the fl ame of math. 
Because we all probably love math, and we don’t necessarily all get 
to play with math or to have fun with it. And doing that is also a nice 
way to keep going.  Not only to apply to our students, but also to our-
selves. (Teacher [2])

With FoM it’s looking behind rule, [seeing] why a pattern works 
that way. [It’s] building up the foundation [of mathematics]—
what you need to build everything else upon. (Teacher [4])
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Our Approach 
1. Depth over breadth
  Teachers experience sustained immersion in 
  mathematics.
2. Focus on mathematics
  Everything we do revolves around mathematics.
3. Capacity building
  Teachers learn to drive professional 
  development.
4. Community building
  Mathematicians, teachers, and educators work 
       and learn together


