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Mathematics Knowledge for Teaching in Grades 4-8
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Principal Investigator: Eric Kuennen, UW Oshkosh

Overview
• UW Oshkosh and nine NE WI districts:
Clintonville, Lomira, Menasha, Neenah, New London, North
Fond du Lac, Oshkosh, Seymour, Wild Rose.

• 39 teachers in grades 4-8.
• Two-week summer workshop on mathematics
content
• Academic year coaching and workshops with a focus
on curriculum implementation.
• Year one focus is Number and Algebraic Thinking.

Project Goals
• Deepen and expand teacher mathematics
knowledge for teaching.

• Make connections in mathematics: among math
concepts: among math concepts and the curriculum,
children’s thinking and teaching strategies.
• Making Mathematical Connections is also about
teachers connecting mathematically with their peers
to explore, discuss and learn more about math and the
teaching of mathematics.

Year 1 Activities
• 2009-2010 Academic Year
– Project Development
– Teacher recruitment

• June 2010: Two-day Kick-off Workshop
– Baseline assessments
– Nature of Mathematics and Problem-solving

• August 2010: Two-week Summer Institute
– Number and Algebraic Thinking

Summer Institute
• Collaborative learning model: Small-group work
followed by large-group discussion.

• Three types of sessions on each mathematics topic:
Problem-based Inquiry, Focus on Children’s
Thinking, Connections to the Curriculum.
• Number, Place Value, Operations and Algorithms, Integer
Models, Fraction Models, Operations and Algorithms,
Divisibility, Decimals and Rational Numbers, Proportional
Reasoning, Algebraic Thinking, Solving Equations

Problem-Based Inquiry (PBI).
• Participants deepen understanding of a specific
content topic through problem solving.
• Each workshop day began with working in small
groups on several “station problems” designed to
spark and sustain conversation about, and
exploration of, a specific piece of the school
curriculum.

• During group discussion of the problems, participants
are asked to present and analyze solutions and
methods, explore multiple representations, and make
mathematical arguments.

Focus on Children’s Thinking
• Children’s reasoning and misconceptions about the
topics studied in the morning session.
• Analyze video clips of children thinking aloud as they
solve problems
• Appraise novel children’s methods
• Explore common student (and teacher!)
misconceptions about the math topic.

Connections to the Curriculum
• collaboratively studied their textbook series to
evaluate its treatment of the topic
• wrote mathematics problems that could be used to
motivate student learning of the day’s math topic
• planned an upcoming teaching project.
At the end of each day, participants wrote a reflection
on what they had learned.

Content-Focused Coaching
Fall 2010:
• Visit each teacher once in the classroom, to coach for
mathematical depth and accuracy, level of cognitive
demand and press for student understanding.
• Pre-lesson conference, a classroom observation of
the lesson, and a pos-tlesson conference to discuss
suggestions.

• Teacher writes both a pre-observation plan, outlining
the goals and strategies of the lesson and identifying
specific focal points of attention for the teacher and
coach, and a post-observation reflection on the
lesson.

Academic Year Workshops
January 2011:
• Discuss Coaching Experience.
• Work collaboratively in teams to study an upcoming
unit and identify the key content and concepts,
develop strategies and lessons to implement in the
classroom
April 2011:
• Reflect and discuss the mathematical issues arising
from the lesson implementation.
• Analyze activities and present ideas for how to
address the content in the classroom.

Project Objectives and Evaluation
1. Increase teachers’ mathematics content knowledge
for teaching. (LMT)
2. Change teachers attitudes and beliefs about
mathematics and what it means to know and do
mathematics. (MTEBI, Math Sophistication)
3. Change teachers’ instructional practices to focus
more on mathematical reasoning. (SEC, interviews)
4. Increase student achievement in Math (WKCE)
5. Increase teacher professional development,
collaboration, discussion of teaching math. (Survey)

Preliminary Evaluation Results
Professional Development Model
“I liked the model which let us work on math ideas, see what
students thought about similar ideas, a little bit of lecture to
clarify concepts or teaching ideas, and you gave us time to
talk with others. There was a nice predictability to the days.”
“If I could have somehow designed a course to help me do
what I do in my classroom, this would have been it!”

Preliminary Evaluation Results
Mathematics Content
“MMC has made me want to go back and restart my math
education – looking for meaning rather than procedural
models. I realize how much better I understand math after just
2 weeks. Think how much growth I would make if I could slow
this down and go through the learning even more thoroughly.
This has serious potential.”

Preliminary Evaluation Results
Teaching through problem-solving:
“The workshop made me rethink the way I have been teaching
for the last 20 years!”
“I am 100% intending to incorporate the station problems that I
have developed over the course of the workshop. Moreover, I
think that the foundation provided through the workshop has
helped me to see not only the benefits of including such
investigative learning practices, but also the necessity for
them.”

For More Information
• http://www.uwosh.edu/mathematics/connections
• Eric Kuennen, UW Oshkosh: kuennene@uwosh.edu

