MATH 3520: Teaching Elementary School Mathematics
Spring 2008
TTh 1100am. B12:15p.m.

Instructor: Dr. Kate Kline Office: 4426Everett Tower
Phone: 387-4559 e-mail: kate.kline@wmich.edu
OfficeHours: Mondgs 11:.00 am. to Noon and by appointment at other times.

COURSE DESCRIPTION

This course is designed to give prospective e ementary teachers an undestanding of what it takesto
teach mathematics successfully to children. It is extremely chdlenging to teach mathematics well and
we will beworking on several aspects of what it takesto dothis. Firgt, it isimportant that you
undestand the content well that you will beteaching to children. Beyond undestanding the content,
you mug aso have thewherewithd to anticipae the ways children mightthink aboutthe content and
thekindsof strategies they might use to solve variousproblems. Asateacher, howdo you make
decisionsabouthowto hdp students who are struggling with thematerial? What will suppot themto
gan an undestanding of wha they are learning so tha they will have the confidence to moveforward?
How do you make decisionsabouthow to extend students who might have a solid undestanding of the
material at hand? And perhgpsoneof themod critical questionsis how you deerminewhether a child
has a solid undestanding of mathematics in thefirst place.

All of these decisionsimpact wha teachers do in the classroomto create an environment where
students are chdlengal to think, to learn mathematics with undestanding (rather than rote
memorization), and to make connestionsamong mathematical ideas. You will be chdlenged to think
abouthow the culture you set in the classroom shgpes what students will do to learn mathematics and
wha they will learn to value We will focuson wha kindsof lessonsproduce wha kindsof thinking
and work on developing your own lessonsto promote undestanding.

Thefocusof this course will be on knowing mathematics for teaching. Wha does tha entail? Fird,
you will consder what isimportant for your studentsto learn. In other words wha kindsof
undestanding, skill, and practices do youwant to develop in your students? Second,you will think
aboutwhat it isyou need to know in order to suppot ther learning. Teaching dependson particular
kindsof mathematical undestanding and skill different fromwhat it takes to dowell in a math course
asastudent yourself. In prepaingto teach, ateacher should prepare mathematically for wha might
haopen as alesson unfolds prepare goodquestionsto elicit thinking, and think carefully aboutthe
amountand kind of information you provideto students to suppot their work.

We will focusthis semester, then, on developing mathematical knowledgethat is useful in teaching.
Our focusonthe mathematical content will beon numbe work, particularly whole numbers and
fractions with some work on other topics. Within these topics, we will also work on mathematical
teaching practices, focusng on what teachers mugt do to suppot ther studentsQundestanding. These
fod have been selected because they are central to so much of theelementary school curriculum and
because teaching them well is not easy.
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Thisis alaboratory-oriented course where you will experience many different activities for teaching
children. Youwill learn from doing the activitieswha you cannotpossibly learn from reading about
them or copying notes from another student in class. Theaefore, attendance isessential. [See
attendance policy onthenext page] A semester isalso a short time to learn aboutthese complex ideas
aboutteaching mathematics. However, if youwork hard and attentively this term, you will learn
mathematics for teaching. Youwill develop skills of watching and listening tha enable you to make
sen<e of how others think mathematically and express themselvesin multiple ways. Youwill develop
practices tha enable you to create a classroom environment for learning mathematics, to attend and
respondto studentsOmathematical idess and ways of thinking, and to plan, teach and andyze
mathematics lessons. Youwill have enhanced your knowledge of mathematics in ways tha will
prepare you for the specific work of teaching. By the end of the semester, you should have developad
an undestanding of the process required to continueto learn how to teach so tha you can continueto
grow throughoutyour career.

Course Materials (available at thebooksore in Bernhad B purchase before 2™ class)

¥ Coursepack for Math 3520(Grant) available at thebookgore [Coursepack # WMFO7-125].
IF THE BOOKSTORE RUNSOUT OF COPIES, YOU MUST:

() Fill outan MTO (Made To Order) form at the Information Desk of the bookgore,
(2) PAY fortheorder at tha time, and then (3) pick it up after 10:00 am. the next day.

Course Prerequisites
¥ Completion of Math 150Q 1510and 2650with grades of C or better isrequired. Thos not
meeting the course prerequisites will be automatically dropped from the course by the
Mathematics Department. Findly, if you are pursuing the Elementary Mathematics Minor, you
mug maintain agrade of B or better in all coursesin this minor.

¥ YOU MUST HAVE BEEN ADMITTED TO THE ELEMENTARY EDUCATION PROGRAM.

In addition, it is highly recommended tha you do not take this course until after you have taken
educationd psychology (either ED 30900r ED 3100).

Projects:

Theprojects will give youthe oppotunity to work with peersto experience thekindsof activities
necessary for developing your ability to teach mathematics effectively. Thefirst two projects will
focuson number and opeaations Inthefirst project, you will andyze oneparticular lesson from a
reform curriculum and oneparticular lesson from atraditiond curriculum on the same topic, and think
abouthow each lesson does or does not encourage children to learn the content with undestanding. In
the second project, youwill implement and andyze a task-based interview with an elementary student
to explore therangeof impartant mathematical ideas relevant to number and opeations Thethird
project will involve theandysis of several related tasks within a different mathematical topic (e.g.,
daaandyss, geometry). You will begiven detailed descriptionsof each project during the semester,
induding specific grading rubrics.
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Class Participation:

Class paticipaionis absolutely critical for all of you to get the mog out of the activities we do and
discussionswe havein class. Asyouwork onformulating your persond philosophy aboutteaching
mathematics, it isimperative tha you consde ideas other than your own and weigh the advantages
and disadvantages of specific indructiond approaches. Therefore, effort will be madeto €licit various
bdiefs aboutteaching so that as agroupwe can consder each option. By theend of the semester, your
ideas aboutteaching will beinformed by perspectives from other students, from mathematics
educators, from authors of articles and case studies, and from watching real studentsin real
classroons. Theextent to which you make an effort to participate during small grouptime (andtake
advantage of this time to work throughidess) as well as participae during whole grouptime will
impact your ability to formulate a well-groundel philosophy aboutteaching mathematics. Consstent
and produdive paticipaionin class will beconsdered in determining find gradesin borderline cases,
assuming the student has a solid passing gradein the class.

Course Notebook:

Students typically have difficulty taking notesin this class, and so we have specific suggestionsfor
howto organize your ideas from this course so that they will be ussful to you when doing assignments
and preparing for exams, as well as for when you begin to teach. Y our notebook should indudethe
following different types of entries:

In-Class Notes:
These should capture wha we doin class by listing activities, drawing any representationswe
discuss, and jotting down idess that are discussed. After every class you should also set aside about
5 minutesto re-read your class notes, andfill in the ggpsin order to ensure tha they make sense at a
later date.

Post-Class Notes:
These should indudethefollowing: 1) a summary of the important issues/points from class; and
2) your reactions to these points where you discuss which ideas/issues surprised you, which ideas
you are continuing to think aboutand in wha way, and 3) what connections you are noticing
across classes, and which ideas youwould still like to learn more about

Reading Notes:
For every individud reading that is assigned, your reading notes should indude 1) a summary of
important ideas/arguments made in the reading, 2) your reactions to these ideas/arguments,
where you discuss which ideas/issues you agree with, and which ideas you are questioning and in
wha way, and 3) what connections you are noticing, across readingsand/or between this reading
and class activities. 1n some cases, you may be given specific questionsto hdp youreflect on a set
of readings
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COURSE REQUIREMENTSAND GRADING POLICY
Thefollowingis atentative outline of therequired graded assignments and thar weights:

¥ Midterm I 15%of find grade
¥ Comprehengvefind I 25%of find grade
¥  Writing Assignments, Reflections etc. I 24%of find grade
¥ Course Project (3 parts) I 36%of find grade

IF ALL course requirements have been met, grades will be assigned according to the scale:

A Outstanding, exceptiond, extraordinary 93%D100%
BA 88%892%
B Very Good, High pass 82%D87%
CB 77%D81%
C Satisfactory, acceptable, adequae 71%D76%
DC 66% D 70%
D Poor 60% b 65%
E Failing Below 60%

NOTES: Youmug attain at least a C (71% or highe) in this course in order to take the Math &
Science Practicum (ED402). In order to pursuethe Elementary Mathematics Minor, you
mug attain at least a B (82%or highea) in all elementary mathematics courses.

Theexamswill cover the content of class discussionsand assigned readings [Not al thethings
discussed in classwill beinthereadings and notall readingswill bediscussed in class] No make-
up exams or quizzeswill begiven. NOTE: thelast exam isduring Finds Week. Theassignments
will behanded outin class and mug beturned in by the specified duedate (and time). Only one late
assignment will be accepted per semester aslongasit isturned in before the assignment has been
discussed in class, or thegraded assignments have been returned; thegrade of alate assignment will be
automatically lowered by oneletter grade per day (24 hour period). If youare absent theday an
assignment isdue you are still required to submit the assgnment on time (either by e-mail, or by
arranging to have it broughtin by a classmate).

Attendance Policy:

Thisis alaboratory-oriented course where you will experience many different activities for teaching
children. Youwill learn from doing and discussing the activities wha you cannotpossibly learn from
reading aboutthem or from copying notes from another studentin class. Therefore attendance and
paticipaion are essential. Not only do excessive absences suggest alack of professondism and
commitment, butthey guaantee that youwill notattain the objectives of this course. Your final
grade will belowered by one letter if you havemore than two absences, excused or unexcused. If
you have excessive absences (more than 4 for the semester), you will not receive higher than a
grade of C regardless of your performance on assgnmentsand exams. Attendance will betaken
at thebeginning of class. If youarelate, it isyou responsbility to notify theingructor (after class) of
your presence. [Each late arrival or early leave will countas hdf an absence if you are late/leave early
more than twice.]
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In the event that you must be absent from class, it isyour responsibility to:
(1) let me know before themissed section, if at al posible;
(2) obtain thenotes and handous for missed class from a peer;
(3) reflect on these notes,
(4) read therequired readingsbefore the next class,

(5) after you havereviewed al of thematerial above make an appointment with me to discuss any
guestionsyou have aboutthe material.

Policy on | ncompletes:

Three conditionsmug bemet for an incomplete:

(1) you mug have completed mog of the coursework;

(2) yourcurrentgradeis DC or better; and

(3) circumstances beyondyour control prevent the completion of the coursework ontime.
All incomplete grades mug be approved by the Chair of the Mathematics Department.

Accommodations

Any student with a doaumented disability (e.g., physical, learning, psychiatric, vision, hearing, etc.)
who needsto arrangereasonable accommodaionsmug contact the professor and the appropriate
Disability Services office at the beginning of the semester. If you bdieve you need some type of
accommodation dueto a disability and haven®yet talked with the Disabled Student Resources and
Services office, hereisthdr contact information: 2210Wilbur Ave (across from Rood before the
Health Center, abovethe Day Care Center); 269-387-2116;http://www.dss.wmich.edu.

E-mail Policy:
Theonly email addresstha | will use to communicate with youistheoneassodated with a BroncoNet

ID. [Typica form firstname.lastname@wmich.edu] Y ou can access this email accountor get
ingructionsfor obtaining a BronawNet ID at GoWMU.wmich.edu.

Academic I ntegrity

Y ou are responsble for making yourself aware of and undestanding the policies and proceduresin the
Undegraduae and Graduae Catalogstha pertain to Academic Honesty. These policiesindude
cheating, fabrication, falsification and forgery, multiple submission, plagiarism, complicity and
computer misuse. [The policies can befoundat www.www.wmich.edu/catalog under Academic
Policies, Student Rights and Responsbilities.] If there isreason to bdieve you have been involved in
academic dishonesty, youwill bereferred to the Office of Student Condud. Youwill begiven the
oppotunity to review thecharge(s). If you bdieveyou are notresponsble, youwill have the
oppotunity for ahearing. Y ou should conault with me if you are uncertain aboutan issue of academic
honesty prior to the submission of an assignment or test.
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Tentative Schedule

READINGS Tentative
DATE TOPIC (to be read before this class) Assessments
January 8 Teaching Mathematicsfor
Undeastanding
Coursepack, p. 4 -11
Teaching Mathematicsin the Context of
10 Teaching Mathematics for | the Reform Movemert (portions)
Undestanding OZP0-Day Free AccesOto NCTM
NCTM Principles and Standards
website, Proces Sandards
Teaching Mathematics for | Coursepack, p. 13 —29
15 Undestanding Choices& Challerges
NCTM Standads TN: Reasoning and Proof in Math,Pt2
Number Conaepts & Coursepack, p. 30 — 46 .
17 pack, p
Couning Counting Cases Writing 1 Due
22 Issuesin Couning &
Lesson Andysis
24 From Couning
to Addition
. Coursepack, p. 49 — 61
29 Meaning of x/O Modeling the Operations Cases
Coursepack, p. 64 — 67
31 Fluency & Models of Problem Solving
TheBasic Facts DB: Introducing Problems with
Unknown Change
_ _ Coursepack, p. 73 - 83
February 5 Developing Strategies Thinking in Units
Beyond Couning Stickers: A Contextfor Place Value
Place Valuein Grade 2
7 Developing Strategies
Beyond Couning
12 Whole Number Project #1
Computation DUE
Coursepack, p. 84 — 96
14 Whole Nur_nber LynnOLCases
Computation TN: Reasoning & Proof in Mathematics
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Tentative

DATE TOPIC READINGS
Assessments
Coursepack, p. 97 - 105
19 Whole Number Har mful Effects of Algorithms
Computation TNs: Computational Fluercy,
Computational Algorithms & Methods
21 Whole Number Coursepack, p. 108 — 115
Computation SusannahOsases
26 Interviewing
28 MIDTERM
WMU SPRING BREAK
March 11 A$essi_ng _Student Coursepack, p. 116 — 124 _
Thinking Building Assessmert into Instruction
13 Assessing Student
Thinking
18 . Coursepack, p. 125 - 127
L esson Planning Lappan Article
. Project #2
20 L esson Planning, Part 2 I;UE
Coursepack, p. 128 — 136
25 Andyzing Tasks Van de Walle (Teaching through problem
solving, a Three-Part Lesson Format)
Exploring Coursepack, p. 137 — 141
27 Representations TN: Represertations & Contexts for
Base-Ten Blocks Mathematical Work
April 1 Base-Ten Blocks
Continued
3 Manipulatives for Coursepack, p. 145 - 150
Fractions Magical Hopes
8 Manipulatives for
Fractions cont
10 Student-Generated Project #3
Representations DUE
: ; Coursepack, p. 151 — 172
15 Crelaztln_g a Learrtung Teaching Problems & the Problems of
nvironmen Teaching
Coursepack, p. 173 - 179
17 Planningto Teach ~ |What | Learned From Teaching Secand
Grade; & Maintaining Our Integrity
. 10:15 a.m.
April 23 FINAL EXAM

—12:15 p.m.
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RESOURCE BOOKS ON RESERVE |N SANGREN L IBRARY

Thefollowing booksare onreserve at Sangren Library, unde the course number M3520and the
names Terry Grant and Kate Kline Mog of thebooksare on "closed" reserve, can be checked outfor

afew hours, orin some cases 1-2 days.

Investigations in Number, Data, and Space, Second Edition

Oneof thenew K-5 mathematics curricula based on the NCTM Standards Each gradelevel has
between 9 bookson different topics, except Kindegarten which has 7 books Choos any oneof the
booksfor aparticular gradelevel, open to thefirst pageand you will see alist of thetitles and topics
for every bookat tha gradelevel. DO NOT TEAR PAGES OUT OF THESE BOOKS.

The NCTM StandardsDocuments

NCTM (2000) Prindples and standadsfor school mathematics. Reston, VA: NCTM.
[Availableonlineat: http://standards.nctm.org ]

NCTM (1989)Curriculum & evaluaion standadsfor school mathematics. Reston VA: NCTM.

NCTM (1991) Professiond standadsfor teaching mathematics. Reston, VA: NCTM.

NCTM (1995) Assesment standadsfor school mathematics. Reston, VA: NCTM.

NCTM Addenda to the Curriculum & Evaluation Standards for K-6
Burton, G. M. (1993. Number Sense and Operations Reston,VA: NCTM.
Del Grande J. J. (1993. Geometry and Spatial Sense. Reston, VA: NCTM.
Lindqust, M. M. (1992. Making Sense of Data. Reston,VA: NCTM.
Cobum, T. G. (1992. Patterns Reston,VA: NCTM.

Using Literature
Thassen, D. & Matthias, M. (1992. Thewondeful world of mathematics. Reston,VA: NCTM.

Welchman-Tischler, R. (1992) How to use children@ literature to teach mathematics. Reston, VA:
NCTM.

Whitin, D. J. & Wilde S. (1999. Read any goodmath lately? Children® booksfor mathematical
learning, K-6. Portsmouth, NH: Heinemann.

Multicultural Connection

Zadavsky, C. (1996) TheMulticultural Math Classroont Bringing in the World. Portsmouth, NH:
Helnemann. [not on reserve]

Zadavsky, C. (1973) AfricaCounts. Number and Pattern in African Culture. Bodon: Prindle,
Weber & Schmidt. [not on reserve]
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