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Nurturing and Supporting
Middle-School Mathematics Teachers

The Project

Main Components

Preliminary Results

Perspective The Poincaré Institute nurtures and

Three Online Courses The three-course series

We examined activity plans and implementations
by all participant teachers from September to
December 2011 and created a list of dimensions
to analyze, looking for shifts over time. The
dimensions where shifts occurred for individual
teachers are shown in the table below, followed
by a case study of a sixth-grade teacher, Brigitte,
to illustrate some of these shifts.

supports middle school mathematics teachers’
expertise in order to foster student learning. We
focus on algebra and functions, multiple systems
of representation, student reasoning about
mathematics, and the role of math in modeling
and science.

Participants 180 teachers from nine New
England public school districts will participate in
the project. Three cohorts of 60 teachers each
complete a series of three graduate-level online
courses in mathematics education.

Partnership To develop a model of effective
professional development in middle school
mathematics, the Poincaré Institute builds lasting
partnerships among Tufts faculty in mathematics,
education, and physics, school leaders and
teachers from the nine partner school districts,
and researchers from TERC

Our Goals
To broaden and deepen teachers’ understanding
of:

• Mathematics related to functions, algebra,
and representations
• Students’ thinking and reasoning about
mathematics
• How to consider students’ thinking and
reasoning in the process of teaching and
learning

includes a face-to-face kickoff event at the
beginning of each course. The series offers a
multidisciplinary program of investigation and a
framework for re-envisioning the mathematics
teachers already teach, with weekly
assignments, online forum discussions, and
multiple forms of feedback. Teachers also design
and implement learning activities focused on
topics studied in the courses. We encourage and
guide teachers into designing their own activities
and making meaningful adaptations of existing
curricular materials.
Since the first course began, in January 2011,
the course structure was revised in order to
achieve (a) greater integration between
mathematical knowledge and mathematics for
teaching and learning, and (b) increased
opportunities for teachers to reflect on how to
teach middle school students.

Weekly Meetings Teachers meet weekly in their
districts, with monthly participation by Poincaré
f a c u l t y. To p i c s f o r d i s c u s s i o n i n c l u d e
mathematical content as well as issues related to
teaching and learning mathematics.

Educational Research We analyze the impact
of the project on participating teachers and their
students through (a) assessments designed by
the project for teachers and students,
(b) videotapes of teachers’ classes, (c) teachers’
work on course assignments, and (d) statemandated test scores.

Throughout the three courses, teachers explore
students’ thinking and reasoning on the topics
they themselves are engaging with, through
analyses of video cases, readings, and of their
own teaching and students.
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Content
The focus of mathematical content (conceptual, procedural, etc.)
Connections with previous topics and building on previous knowledge
Connections with more advanced topics, with justifications provided
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Activity Design
Activity is appropriate for the grade level specified
Nature of the activity goals (conceptual, procedural, etc.)
Is the activity designed in a way that allows the goals to be met
Use of large group, small group, and individual instruction
Nature of the examples/problems the teacher chooses
Design situations in which students reflect on the nature of the problems
Design situations where students make conjectures, justify, or generalize
Use of representations
Evaluation and assessment of student understanding

TERC:
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Students
Focus on students' resources and thinking
Anticipate students' lack of knowledge, difficulties, or challenges
Focus on students' potential responses to activities or questions posed
Teacher
Nature of teacher’s questions
Use of Video
Use of video as a tool to reflect on teaching and/or student thinking
Table 1: Dimensions of teachers’ activity plans/implementations where shifts were identified.
Those highlighted in orange are illustrated in the case study below.

Case Study: Brigitte
Example 1: Use of Representations
“I have never attempted to show the connection
between a function table, the expressions that describe
them, and the line that they create from the beginning.
The students were so receptive to this “big picture”
lesson plan, I can’t believe I never thought of teaching
all the components together.”

The Courses

Example 2: Nature of Examples/Problems the
Teacher Chooses
Notice how Brigitte modified the table below to better
understand how students think about general functions.

The Poincaré Institute Team

Figure 1: BEFORE: The original activity only asks
students to figure out the number of tiles up to 7.

Figure 2: AFTER: Brigitte included
additional numbers and the general n so
students would generalize the relation.

Example 3: Focus on Students’ Resources and
Thinking
“The simple [phrase] that [a Poincaré faculty] used
was ‘well tell me what you do understand.’ This gives
the students an opportunity to build their own
confidence, to take ownership for what they have
learned, and an opportunity for me to find finally where
they are getting lost.”

Teacher Reflection

“The Poincare course has been very empowering
in the classroom... Before taking this course there
were coaches [not from Poincaré] that would come and
instruct us on implementing their lessons. We should
talk for 10 minutes, then circulate while students did
group work for 15-20, regroup to check in at the half
way mark for 5 minutes, circulate for 15-20 during
group work, and then 5 minutes at the end of class to
wrap ideas up. Since taking the course and getting
new resources, we have been given the reins back.”

Course 1: Representations

Course 2: Transformations

Course 3: Invariance and Change

Focus on the real number line and coordinate
systems for representing mathematical objects
and for modeling relations among quantities.
Explore and increase understanding of algebraic
and geometric representations in these systems.

Focus on divisibility and transformations,
principles of fractions and division with remainder.
Make sense of the arithmetic operations involved
in the division algorithm and interpret them as
transformations of the real number line.

Focus on equations and inequalities as
comparisons of functions, their algebraic and
geometric solutions, the meaning of rate of
change, and exponential versus polynomial
growth.
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