Santa Clara University
Department of Education
EDUC 256L: Content Specific Methods, Secondary Level Mathematics
Winter Quarter 2007

Instructor: L. Marez, Ed.D. Office hours: TBA & by appointment
Schedule: Monday, 5:00pmto 7:00pm. Phone: 650-921-5034cell (emergency only)
Classroom: O@onnorHall 105 E-mail: Imarez@scu.edu

Course Purpose

This course focuses on mathematics curriculum and teaching methods Thegod isto hdp
progpective seconday mathematics teachers acquire the skills, knowledge and reflective
practice necessary for successful teaching.

Course Requirements & Evaluation

Chapter Presentations(2) 30 points (15 points each)
Problem Solving Srategies Study Roject 20 ponts
Problem-Solving Lesson Han & Teaching Demonstration 20 ponts
Problem-Solving Lesson & Teaching Demondration Reflection 10 ponts

Direct Ingruction Lesson Ran & Teaching Demonstration 20 ponts

Direct Ingruction Teaching Demondration Sf-Critique 10 ponts

Class Attendance & Participaion 15 points

POWSs (Mathematics Problems of the Week to Investigae) 25 ponts (5 points each)
Total points 150

Text (required) & Readings

Dossey, J A., McCrong S., Gordano, F. & Weir, M. D. (2002) Mathematics Methodsand
Modding for Today@ Mathematics Classroomt A Contemporary Approach to Teaching Grades
7-12. Pacific Grove, CA: BrookdCole.

Boder, J (2002) Learning FFom Teaching: Exploring the Relationship Between Reform
Curriculum and Equity. Journal for Research in Mathematics Education 33(4): 239-258.
(Handou)

Burgdahler, S. (2006) DO-IT: Making Math, Science, and Technology Instruction Accessible to
Students with Disabilities. University of Washington, Seattle, WA. (Handaouts)

Klein, D., (2003) A Brief History of American K-12 Mathematics Education in the 23" Century.
Information Age Publishing. http://www.csun.edu/~vemthOOmAHistory.html.

L. Marez
2007



Internet sites

APA Publication Manud http://www.apastyle.org

The Cdifornia Mathematics Framework http://www.cde ca.gov/ci/cr/allfwks.asp

The California Content Standardsin Mathematics http://www.cde ca.govhbe/st/ssindex.asp
Nationd Counal of Teachers of Mathematics http://www.ndm.org

Other resources of interest

Nationd Coundl of Teachers of Mathematics (2000). Prindples and Sandadsfor School
Mathematics. Reston, VA: NCTM.

Nationd Coundl of Teachers of Mathematics (2004). Empowering the Beginning Teacher of
Mathematics DPHigh Shool. Reston, VA: NCTM.

Selected readingsfrom the Mathematics Teacher, Mathematics Teaching in the Middle School
and oher professiond journds D TBA.

Technology

Students should own or borrow a TI1-83+84+ graphing @l culator for use throughoutthe course.
Access to acomputer with aword processor and mathematics equaion editor also recommended.

Assignments

Tum in ahad copy of your assignments and mnsde keeping a clean copy for yourself, ance |
will make comments on theorigind. Please keep returned assignments since you may want to
use them for subsequent assignments and for developing the teaching demondrations Some
assignments may require revision dter they have been returned.

Course Assignments

General notes for all assignments:

Each assignment should be alearning experience for you. S me of thethingsyou nexd to do
indude identify major themes in teaching and learning meth, goply new ideas to working with
children and oganizing indruction, povide examples tha illudrate a point, raise questionsthat
you don®necessarily have answers to, mndder aternae points of view (especialy ones you
may notagree with), and critically examineyour beliefs and knowedge about teaching meth in
light of our readingsand discussions Almog al meaningful learning is aresult of sruggling
integrate new ideas and undastandingsinto yourold ways of thinking and doing. t@ usudly not
easy. In yourassignments, | vaue the challenges you take on, and | am more impressed by work



tha takes on achallengeand yourstruggles with it, than by work tha appears to restate readings
and discussions

Criteria Used to Evaluate Student Learning

1. Attendance/ Participation

Attendance in the class is mandaory. Each dass will involve discussion, and multiple in-class
projects and activities. It isin yourbest interest to atend every class, and  paticipae actively.
Classroom paticipation acounts for apottion of your grade. Sudents who miss oneclass may
not receive a grade highe than aB, withoutcompleting amake-up assignment. | undestand tha
emergencies come up and that you maey have to miss aclass. If that is the case, noify me as soon
as posible (before the day you will miss) as to thereason you wil miss class, and we can
arrange for appropriate make-up work. Please be aware tha excessive or unexcused ebsences
will result in ggnificantly lowering yourgrade or being diopped from the class.

2. Grade/ Late Assignments
Meeting duedaes for assignments - No tardy/late pgoes, except in extreme emergencies and
only with the pemission of the ingructor as per policy state bdow.

Submitting ALL assignments on ime will alow me to give you imely and hépful feedback.
Grading will bebased onthethoughtyou putin your work, the critical thinking that you do, ad
whether or notyou um in thework on ime. Late assignments will bedodked pont (5% each
day induding weekend days). No assignments will be accepted &ter the last day of dass.

3. All work (assigned outside of class) must be typed and in APA format.
APA Format is asfollows:
* Cove pagewith thefollowing:
Full name
Assignment title
Course Number EDUC B256L
Course Name: Secondary Math Methods
Date
Ingitution nane: Santa Clara University
Oneinch margins
Double spaced
Page nunbers
Correct use of quottionsand dtations
Reference page (as agppropriate)
Appropriate use of headings(bold, undeline, etc.)
Work that is free from errors (spdling, gammar, syntax, ec.) and written at the gradu&e
level DYOU MUST PROOF READ YOUR WORK.

4. All work (papers, projects, and lesson plans) mug be of graduate level qudity.

5. Active and informed paticipaion in dassroomdiscussionsand ativities.



6. Engaging in outof-class activities and readingsfrom books joumds, peiodicals, éc. and
share your learning/discoveries with the class.

7. Academic Integrity

Academic dishonesty will not betolerated unde any arcumstances will result in afailure to pass
this course. Misrepresenting the words or idess of another as your own is called plagiarism. The
key to avoiding plgiarism isto develop good jidgmrent in thefair atribution ofwordsand idess.
You nmug credit the source whenever you (a) directly quote the words of another or (b) reference
a pecific idea, argument, or fact from agiven source. You $ould et on the side of caution and
cites the source of any oecific ideas (such as lesson plan ideas), concepts, or facts that you
mightuse in apge.

8. If you want to receive work turned in & or near the end ofthe quarter, please give me a slf-
addressed damped envdope(consder podage anouni) so that it can bemailed back to you. As
per Mr. Sullivan: dueto limited ace and confidentiaity issues, sudent work can no bnge be
left in the office area.

Make-up work: Reflections (2 B3 pages) DAPA Format

Option #1 Article Reflection
Select an aticle tha presents an issue abouttheteaching and learning of mathematics that
addresses one or more of thefollowing aeas:

- Mathematics education reform

- Mathematics content knowledge of elementary grade teachers

- Persond Finance

- Teacher attitudes towards mathematics & the affects on gudent learning

- Race, culture, and gender

- Special popuktions(ELLSs, secia education, gfted, &-risk, disadvantaged, odo-

econonic gatus, horreless sudents, HIV/AIDS, incarcerated, €c.)

After reading the article, write ameaningful reflection on he selection. Thereflection nugt
clearly articulate your thoughs on thereading, ad discuss how you mght specifically apply
wha you learned from the article as ateacher in the classroom

Please attach a copy ofthe article to yourreflection pager. | will keep the article.

Option #2: Lesson Reflection Interview O our great lesson that did notgo wellO
Interview an experienced teacher who iswilling o share ther experience of preparing a math
lesson they thoughtwas excellent, however, things did notgo & plannel. Theinterview isto
address the areas listed bdow:

- Summary of thelesson

- State why you houghtthis was a great lesson

- Describewhy it did notgo well b student reactions?

- Describeyourinitia reactiondfeelingsduring the stuaion ¢eaching of the lesson)




- Discuss what you dd to overcome the Stuation Bwhat did you do ¢ reach thegod or
objective of thelesson?
- Did this experience have apostive effect on youas ateacher? How?
Write up the responses acquired duiing theinterview and then write asummary of how you will
incorporate what you learned into yourfuture teaching piactice.

Note: Reflectionsare dueat the beginning of class immediately upon eturn from an excused
absence.

Course Assignments

Chapter Presentation(s) BDue on assigned date (on-going)

Students will select a chapter from the course text / readingsand prepare a10D15 minute
presentation for the class. Preparation an outline for each member of the class (including the
instructor) is required. Please use creative and interactive techniques (video dips role-playing,
teaching demondrations group ativities, technology, dc.) as away to motivate and engage the
class. Remembe PHAVE FUN!

POWSs: Mathematics Problemsto Investigate (format) Bdue 0122, 0205, 0226, 0312
In order to review mathematics content and experience learning by eploration, here will be
several math problems assigned throughoutthe quater for you  investigate. You will share
strategies and lutionsin dass and write up a summary of explorationsand condusonsfor
each. The solutionsare to bein thefollowing format:

Diagram (if not provided)

Familiarize

Translate

Carry out

Check

State

Problem-Solving Srategies Study Project
DetallsBTBA

L esson Plans & Teaching Demonstrations

- Problem Solving Lesson Plan & Teaching Demondration

-- Lesson Reflection

- Direct Indruction Lesson Plan & Teaching Demondration
-- Direct Ingruction Teaching Demondration Sf-critique

Details are on sparate handouts and will bedistributed in dass a the gopropriate times.




Course Outline

During this course, gudents will berequired to incorporate the use of technology (calculators
and/or computers) and manipulatives into ther teaching denondrations The attached list of
resources may be helpful when you ae planning your demongrations

Week 1: January 8 BDTeaching Mathematics
Course ovaview
Readings
MM&M Ch. 1 @Vha is Mathematics and Why Do We Teach [t?0pp. 39, 2526
p. 26, Kercise 1.4, #s1 & 2

Chapter presentation sign-up
POW guiddines (handou)

Week 2: January 15 B No class (holiday)

Week 3: January 22 DM athematics Education
Readings
MM&M Ch. 12 Getting Ready for TeachingQpp. 485516
MM&M Ch. 2 @ Modd for Mathematics EducationOpp. D-63
Ch. 13 ®roviding for Individud DifferencesOpp. 516546

Boder, J (2002) Learning FFom Teaching: Exploring the Relationship Between Reform
Curriculum and Equity. Journal for Research in Mathematics Education 33(4): 239-258.

Problem-solving ativity

Problem-Solving Lesson Ranning & Teaching Demondrationguidelines
Universal Design of Instruction (UDI) Prindples

Chapter presentations start

POW #1Bdue

Week 4: January 29PStandards
Readings
MM&M Ch. 3 @oing Mathematics: Living the StandadsOpp. 6586, 112122
Ch. 14 @ssessing and Bvaluaing Mathematics AchievementO
pp. 549587

Klein QA Brief History of American K-12 Mathematics Education in the 20"
CenturyOpp. £39. http://www.csun.edu/~vemth00mAHistory.html
Please down load the article, read it and biing it to dass.
Expert groupsand class discussion

Cdifomia State Content Standads for Mathematics - www.cdeca.gov

Chapter presentations



*Problem-solving ativity
*Problem-Solving Lesson Hanning & Teaching Demongrationguidelines
* Universal Design of Instruction (UDI) Prindples

Week 5: February 5DNumber and Operations
Readings
MM&M Ch. 4 Mlumber and QperationOpp. 125127, 128131, 135143, 144152
Ch. 15 @lassroom Management in MathematicsOpp. 589610

Chapter presentations
Assignment due: Problem-Solving Lesson Han duebadl students
Assignment due Problem Solving Teaching Demondration

POW #2bBdue
Week 6: February 12DExploring Algebra

Readings

MM&M Ch. 5 @atterns, Fundions and AlgebraOpp. 157194
p. 167, #3 & 4
p. 176,#s1 & 2
p. 184, # 2
Ch. 16 ®utures D Mathematics Education in the 21% CenturyO
pp. 611614

Chapter presentations

Assignment due Problem Solving Lesson Ran duebadl sudents

Assignment due Problem Solving Teaching Demondration (continued)
Week 7: February 19 B No class (holiday)

Week 8: February 26 DExploring Geometry

Readings

MM&M Ch. 6 @eometry and MeasurementOpp. 201213,217-241, 244
p. 225, #5
p. 241, #1
p. 244, #5

Chapter presentations

Direct Indruction Lesson & Teaching Demongrationguidelines
Problem-Solving Teaching Demondration reflection due

POW #3 & 4Ddue

Week 9: March 5BbExploring Data Analysis and Probability
Readings . )
MM&M Ch. 7 @ata Anaysis and RobabilityOpp. 256280

Chapter presentation



Assignment due Direct Indruction Lesson Han duebal sudents
Assignment due Direct Ingruction Teaching Demongration

Week 10: March 12BDirect Instruction
Assessment
Direct Ingruction Teaching Demondration (continued)
Assignment due Problem Solving Srategies Study Roject
POW #5Bbdue

Week 11: March 19DFinal Class Meeting / Wrap up

Assessment - Rubrics

Assignment due Direct Ingruction Teaching Demongration Saf-critique
*Find exam week

03/19D0323



Due Dates (of assignments) and Grading Due Total Points
Participation in dass/ contribution to dass discussions& On-going 15
activities
Chapter presentations& outines (2) (on-going) Assigned 30
Date 15 ponts each
Problems of the Week (5 points each) 0122 25
02/05
0226
0226
0312
PROBLEM SOLVING STRATEGIES STUDY PROJECT
Problem Solving Sudy Mini-Interview 0312 20
Details will be provided on ahandout
LESSON PLAN PROJECT(S)
Problem Solving Lesson Plan & Teaching Demonstration 02/05 20
02/12
Lesson Reflection 0226 10
Direct Indruction Lesson Ran & Teaching Demonstration | 03/05 20
03/12
Self-critique 03/19 10
Total points earned for the term 150

Grading:

Grading follows the usud standads for graduae courses a Santa Clara University

A+  99D100%

A 93D98%
A- 90D 92%
B+ 88D89%
B 83D87%

B- 80D82%




Suggestions for Additional Reading

Each month, NCTM publshes two excellent joumals for secondary teachers. Mathematics
Teacher and Mathematics Teaching in the Middle School. NCTM members receive oneof these
joumds with membership and dso gé access to numerousonline resources. Sudents are urged
to join NCTM and meke reading aprofessiond journd onehabit of effective teaching.

Artzt, A. F. & Newman, C. M. (1997) How to Use Coopeative Learning in the Mathematics
Class. Reston, VA: NCTM. (pp.1D24).

Berlini, D. (1995) A Tour of the Calculus. New York: RandomHou<.

Datta, D. K. (1993). Math Education & its Best: The Potsdam Modd. Framinghan, MA. The
Center for Teaching/L earning of Mathematics

Johnon, D. R. (1982) Every Minute Counts. Making Your Math Cass Work. Palo Alto: Dale
Seymour Publications

Johnn, D. R. (1986. Making Minutes CountEven More. Palo Alto: Dale Seymour
Publications

Johnon, D. R. (1994). Motivation Gount: Teaching Techniques That Work. Palo Alto: Dale
Seymour Publications

Orr, E. W. (1987) Twice As Less. Black English and the Performance of Black Students in
Mathematics and Sience. New Y ork: Norton.

Paulos, J. A. (1988) Innumeracy: Mathematical Illiteracy and Its Consequences. New Y ork: Hill
& Wang.

Peterson, . (1988) The Mathematical Tourist: Shapshots of Modan Mathematics. New Y ork:
W. H. Freeman.

Polya, G. (1945) How to Solve It. Princeton, NJ: Princeton University Press.

Sobd, M. A., & Maetsky, E. M. (1998) Teaching Mathematics. A Sourcebook of Aids
Activities and Srategies. Third Edition, Allyn & Bacon.

Steen, L. A. (Ed.). (1990. On the Shoulders of Giants. Washington, DC: Nationd Academy
Press.

Steen, L. A. (Ed.). (1997. Why Numbers Count Quantitative Literacy for Tomorrow@ America
New York: The College Boad.

Stevenson, H W. & Stigler, J W. (1992 ThelLearning Gap. New York: Summit Books
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Stigler, J W.& Heibert, J. (1999) The Teaching Gap. New York: The Free Press.

Thomton, C A. & Bley, N. S (Eds). (1994) Windows of Oppottunity: Mathematics for
Students with Soecial Needs Reston, VA: NCTM.

Tomlinson, C A. (1999) The Differentiated Classroom Responding o the Needs of All
Learners. ASCD.

Trentacoda, J. (Ed.), (1997). Multicultural and Gende Equity in the Mathematics Classroont
The Gift of Diversity (1997 YearbooK). Reston, VA: NCTM.

Technology Resources

God, S K., & Reid, D. T. (2001) A Graphical Approach to Understanding the Fundamental
Theorem of Algedra. Mathematics Teacher 94(9):749-759.

Holliday, B. W., & Duff, L. R. (2004) Using Gaphing Calculators to Modd Rea-World Data.
Mathematics Teacher 97(5):328-342.

Mahoney, J F. (2002) Computer Algebra Systems in Our Schools: Some Axioms and Some
Examples. Mathematics Teacher 95(@):598605.

Taylor, S E., & Mittag, K. C. (2001) Seven Wonders of the Ancient and Moden Quadratic
World. Mathematics Teacher 94(®):. -- 350, 361.

Vonde Embse C., & Engebretsen, A. (1996) Using Interactive-Geometry Software for Right
Angle Trigonorretry. Mathematics Teacher 89(7):602-605.

Vonde Embse C., & Olmstead, E (2004) Cabri Jr. Interactive Geometry Activities and
Investigations Texas Ingruments.

Suggested Webstes

Nationd Coundl of Teachers of Mathematics: www.ndm.org

Eisenhower Nationd Clearinghoug: www.ENC.org

Teachers Teaching with Technology: http://education.ti.com

The Math Forum: http://mathforum.org

Cdifornia State Department of Education: www.cde.ca.gov

Assodation for Supavision & Curriculum Development: www.ascd.org

The Congrtium for Mathematics & Its Applications www.comap.com/index.html
Phi Delta Kappalnternaiond: www.pdkintl.org/

Purple Math: www.pumplemath.com

Research Articles (variety of mathematics education tpics): http://teachmath.ne
TODOS: Mathematics for ALL: www.todosmath.org

Algéebra, Been there DDonetha: www.Hanlonmath.com
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