TE 855
Teaching School Mathematics
Fall 2010

Instructor: Dr. Kristen Bieda
Office: 312 Erickson
Phone: 517-432-9925
Email: kbieda@msu.edu
Don’t hesitate to contact me to arrange a one-on-one, face-to-face meeting.
Or we can just chat via Skype or on the phone about any concerns/questions you
may have.
Required Texts:
Lampert, M. (2001) Teaching problems and the problems of teaching. New
Haven, CT: Yale University Press.
Available online: National Council of Teachers of Mathematics (2000). Principles
and Standards for School Mathematics at
http://standards.nctm.org. Although the site is designed for use by NCTM
members, you will be able to sign up to use it for free for 120
days. Other assigned readings will be posted on our class wiki.
Course Purpose and Goals:
Although reasoning and proving are central to the discipline of mathematics,
school mathematics has often been taught as a collection of rules and
procedures that can be memorized and used to solve the teacher’s and the
textbook’s math problems. A steady diet of rules and procedures not only serves
to turn off students from mathematics but also deprives them from experiencing
the intellectual work entailed in doing mathematics—but perhaps most
importantly it undermines the expectation that mathematics is supposed to make
sense.
Consider the “How Old is The Shepherd?” problem:
There are 125 sheep and 5 dogs in a flock. How old is the shepherd?
This problem was given to students across grades K-4 as part of a national
assessment project. Surprisingly, students in the younger grades were able to
recognize the question about the shepherd’s age as not answerable (with the
given information). In contrast, most students in the older grades managed to
produce a numerical answer after doing some computations with the given
numbers. Here’s an example from a third grader:

125+5=130 ... this is too big, and 125-5=120 is still too big ... while 125/5=25.
That works! I think the shepherd is 25 years old.
This example is one of many reports of how students of mathematics (of all ages)
end up with a poor understanding of the subject but it is also an example of how
school mathematics is failing to prepare students to become literate and active
citizens in a democratic society. This is especially concerning because much of
the research suggests that as students progress through the grades, they come
to stop asking the most basic of math questions --- does this make sense? Why
does this work? … and so on.
In recent years, however, schools and teachers are being urged to move away
from memorizing procedures and instead “teach for conceptual understanding.”
In many classrooms this has meant focusing new attention on young people’s
mathematical reasoning.
In Principles and Standards for School Mathematics, the National Council of
Teachers of Mathematics (NCTM) identifies reasoning and proof as one of the
most important strands of a good mathematics curriculum – whether in
kindergarten, in fifth grade, in middle school, or in high school. This does not
mean that we should teach reasoning and proof instead of two-digit
multiplication, subtraction of decimals, factoring of polynomials, or calculus; it
means that we need to teach all math content in ways that helps students to see
mathematics as reasonable and themselves as people who can reason their way
into new mathematical ideas. In other words, we want to teach children and
adolescents how to reason mathematically and we want to teach them that math
is reasonable. We want them to know that it makes sense to ask “why does that
work?” when they learn to do something new in math class and to expect that
with the help of their teacher and their classmates they will be able to reason
their way to a sensible answer.
The focus of TE-855, Teaching School Mathematics, is on mathematical
reasoning for three reasons. First, mathematical reasoning is fundamental to the
development of robust mathematical understandings. Indeed, all conceptual
understanding of math is based in mathematical reasoning, in experiences and
conversations that allow us to see how the mathematics we are learning and
using relates logically to other mathematics that we already understand. It would
be difficult to say where mathematical reasoning stops and mathematical
understanding begins. Second, mathematical reasoning is the foundation for the
other cross-cutting standards that the Principles and Standards for School
Mathematics identifies as important to mathematics teaching at all levels,
namely: communication, connections, problem solving, and representation. For
example, as John Van de Walle (2003) points out in his book on mathematics

teaching, students construct rich understandings of a new mathematical idea by
making connections between the new idea and the network of mathematical
understandings they already have; “Rote knowledge [knowledge without
reasoning] will almost never contribute to a useful network of ideas.” Third, as we
have said above, mathematical reasoning is at the core of “doing mathematics.” It
is central not only to the work of professional mathematicians, designers, and
engineers, but also to the efforts of ordinary adults to use math for their own
purposes. When, for example, the person in front of you at Home Depot has to
decide how much plywood they need, but cannot remember how to divide by a
mixed number, they must reason from what they do remember to what they need
to figure out.
In TE-855 we will consider what mathematical reasoning might look like at
different grade levels (including kindergarten!) and what it takes to teach students
to reason mathematically and to build on one another’s mathematical reasoning.
Of course we will not be able to cover what mathematical reasoning looks like in
every corner of the K-12 curriculum, but we will range widely across the content
of school mathematics and will draw on the experience and challenges that each
of you brings with you to our weekly meetings.
Our class is likely diverse: some are teaching, or have taught, elementary school
math while others have experience teaching algebra, geometry, or trigonometry
in middle school or high school; some are teaching math now while others are
currently full-time students. In order to speak as directly as possible to the
concerns of as many of you as possible, we will read from a diverse set of
authors that are teachers of elementary and secondary school mathematics.
Many of you took university courses that helped (we hope) to prepare you to
teach mathematics. At that time most of you did not have your own classrooms or
sole responsibility for the mathematics learning of children or adolescents
(although you may have been interning or student teaching as you took some of
those courses). Now, however, many of you are or have been teachers of
elementary or secondary mathematics. You will bring cares and concerns from
your teaching into our class; your responsibilities, struggles, and misgivings (past
and present) will shape the meaning you draw from the readings, your
participation in discussions, and the choices you make in designing your
classroom investigations and your research project. The particulars of your
teaching are not a distraction from the course: they are a resource to all of us and
we welcome them into our discussion.
We will attend to six big questions across the term (and many smaller ones from
week to week):
· What are our experiences with mathematical reasoning? Where do we come
from?

· How do we know mathematical reasoning when we see/hear it?
· If our goal is to help students learn to reason mathematically, to see school
math as reasonable, what makes a good task?
· Are there particular pedagogical practices, and particular sorts of classroom
culture, that help K-12 students learn to reason mathematically?
· How does teaching mathematical reasoning fit with our other priorities,
obligations, and commitments?
· How do we assess our success in teaching mathematical reasoning?
Course Activities:

1. Participation in Discussion Boards (10%)
It is absolutely essential that you participate actively and regularly in the
discussions on the wiki.
A Word on Participation …
It is hard for some students to participate enthusiastically in discussions about
math, because mathematics is not a realm in which they feel confident. This fact
influences both the substance of our work and the way we talk: We have to think
extra hard about how to create mathematics learning communities in school
classrooms because we know how hard it is to make everyone feel that their
mathematical ideas are valuable; and in our own online class we have to work
hard on listening to one another and on making TE-855 a safe place to offer
“wrong” or unpopular ideas and to ask questions that may seem dumb to the
person who asks but will probably express other people’s confusions and
uncertainties too. We also, paradoxically, have to work to make our class a safe
place to be “right”: Sometimes students who enjoy mathematics feel reluctant to
share their ideas because they worry that others will see them as know-it-alls.
Our most basic expectation is that we will listen to one another with interest and
respect and to show that respect and interest by asking for clarification when we
aren’t sure we understand an idea, by raising questions when we aren’t sure we
agree, and by explaining why when we do agree. But it is also very important to
read the readings faithfully, thinking hard about them as you read, and to “speak
up” even when you feel a little shy about doing so.
2. Weekly Reflective Writing (50%)
Each week I will give an assignment for reflective writing about an assigned
reading. Most of these assignments will relate to assigned readings; some of
them will ask you to design a bit of curriculum or to try something in a classroom
(do not worry: I know that some of you do not have your own math classroom so
we can together figure out another way to work on such assignments). Here is an
example of the kind of weekly assignment:

Read: Ball, D. & Bass, H. (2003). Making mathematics reasonable in school. In
the Research Companion to the Principles and Standards for School
Mathematics. Reston, VA: NCTM.
Before reading …
Some third graders in this article say that an odd number plus an odd number
equals an even number because they have tried a lot of examples and they
always got an even number. Others in the class say that you can’t know that
that’s always true because numbers go on forever. What do you think about the
mathematical reasoning in these claims and why?
After reading …
Ball and Bass have some things to say about making mathematics reasonable in
schools.
• What did they say that you found particularly convincing and what raised
questions for you?
• In what ways did what you read connect with what you do as a teacher of
mathematics and/or what you experienced as a school student?
3. Research Project and updates (40%)
You will choose a question or issue that connects in some way to the teaching of
mathematical reasoning or proof and is of particular interest to you.
1. If you are currently teaching math, the research project is an opportunity
for you to try some things in your classroom that you think might help you
to “make math reasonable in school” and to learn from your efforts. You
will design an intervention – something you want to try – and with my help
and the help of your classmates you will design an approach to learning
from your efforts. This work with your own students will be the heart of
your research project. However, as a part of planning your investigation,
you will identify a question you will be trying to answer – or at least learn
more about – and read as much as you can about this question.
2. A few of you do not have your own classroom or are not teaching math.
Doing some library research connected to a question about making math
reasonable in school is one option for your research project. However,
because I have found that students seem to learn more by pursuing their
questions with actual K – 12 students, I will ask you to try to find a
classroom or group of students with whom you can work. If that is not
feasible, you and I can think together about whether there is a way for you
to use other existing data (transcripts or video that I am aware of, for
example) to get further insight into your question. And,of course, if that
can’t work we will find ways for you to learn more about your question from
library and internet research. Where there’s a will, there’s a way!

You will begin by trying to formulate a question you want to get smarter about.
You will look for some readings – including readings for the course – and by
thinking about what they tell you about your question. You will think about how
you might investigate this question in your classroom. What might you plan to
do? How might you analyze your data? I will give you help and suggestions and I
will also connect you, through small group discussion boards, with other students
in the course who share some of your interests so you can help them and they
can help you.
In order to make sure that you have time and resources to formulate and explore
a question that matters to you, I have scheduled four research updates across
the semester. On September 30 you will write to me about questions that have
arisen for you over the previous month and ideas you have for your
investigations; On October 14 you will update me on the ways your question is
evolving, how you think you might use your classroom (or perhaps someone
else’s) to explore a part of that question, and some preliminary ideas about your
bibliography; On October 28 to November 4 you will give and get help on finding
more good readings; and on November 25 you will share some “data” and some
of what you think you are learning with your on-line partners, and get feedback
on ways to think about your data. The final draft of the project is due to me on
December 9.
Grading:
Final grades will be assigned as follows:
Out of 100 points 4.0 scale equivalent
94 - 100 4.0
88-93 3.5
82-87 3.0
76-81 2.5
70-75 2.0
Each assignment will be assessed using the following criteria:
1. Thoughtfulness – Does the response draw on, but go beyond, reporting
and synthesizing the readings?
2. Responsiveness – Does the response demonstrate clear understanding of
the topic addressed?
3. Effectiveness – Does the argument follow a logical development? Is the
evidence provided adequate to support the argument? Does the author
make clear how referenced works support the argument? If appropriate,
does the author anticipate and address counter-arguments? Are other
perspectives considered?

4. Clarity of communication – Is the response comprehensible? Does the
author’s use of linguistic conventions ( grammar, syntax, organization) and
of language allow the reader to follow the argument?

I aim to return feedback on all written work within 2 weeks after it has been
turned in, if not sooner.
Other Course Details:
Accommodations for Disabilities. Students with disabilities should contact the
Resource Center for Persons with Disabilities to establish reasonable
accommodations. For an appointment with a counselor, call 353-9642 (voice) or
355-1293 (TTY).
Observing a Major Religious Holiday. You may turn in late course work due to an
observance a major religious holiday only if you make arrangements in advance
with the instructor.
Attendance. Students whose names do not appear on the official class list for this
course may not participate in this class.
Disruptive Behavior. Article 2.3.5 of the Academic Freedom Report (AFR) for
students at Michigan State University states that “The student's behavior in the
classroom shall be conducive to the teaching and learning process for all
concerned.” Article 2.3.10 of the AFR states that “The student has a right to
scholarly relationships with faculty based on mutual trust and civility.” General
Student Regulation 5.02 states that “no student shall . . . interfere with the
functions and services of the University (for example, but not limited to, classes .
. .) such that the function or service is obstructed or disrupted.” Students whose
conduct adversely affects the learning environment in this online classroom may
be subject to disciplinary action through the Student Faculty Judiciary process.
On Academic Integrity
Article 2.3.3 of the Academic Freedom Report states that “The student shares
with the faculty the responsibility for maintaining the integrity of scholarship,
grades, and professional standards.” In addition, the College of Education
adheres to the policies on academic honesty as specified in General Student
Regulations 1.0, Protection of Scholarship and Grades (excerpted below); the allUniversity Policy on Integrity of Scholarship and Grades; and Ordinance 17.00,
Examinations. (See Spartan Life: Student Handbook and Resource Guide and/or
the MSU Web site: www.msu.edu.)
“The principles of truth and honesty are fundamental to the educational process

and the academic integrity of the University; therefore, no student shall: (1.01)
claim or submit the academic work of another as one’s own. (1.02) procure,
provide, accept or use any materials containing questions or answers to any
examination or assignment without proper authorization. (1.03) complete or
attempt to complete any assignment or examination for another individual without
proper authorization. (1.04) allow any examination or assignment to be
completed for oneself, in part or in total, by another without proper authorization.
(1.05) alter, tamper with, appropriate, destroy or otherwise interfere with the
research, resources, or other academic work of another person. (1.06) fabricate
or falsify data or results.” (From Mau’s General Student Regulations, Protection
of Scholarship and Grades)
Students are encouraged to discuss the course material, papers, writing
assignments, and projects online with their peers. However, it is expected that
students will complete all course assignments, including oral presentations,
individually without assistance from any source. You are not authorized to use
the www.allmsu.com website to complete any course work in TE 855. (In some
cases, to be announced by course instructors, pairs and/or groups of students
working together can complete assignments; in such cases, a pair and/or group
of students can turn in a single assignment.) Students are encouraged to see the
course instructor with any questions or concerns about plagiarism or improper
working together.
Students who violate MSU rules may receive a penalty grade, including but not
limited to a failing grade on the assignment or in the course and/or removal from
the program.

