Mathematics Curriculum Design and Analysis (Math 657 II)
Western Michigan University

Fall 2005
Instructors: Chris Hirsch and Steve Ziebarth
Emails: christian.hirsch@wmich.edu; steven.ziebarth@wmich.edu

Course Overview

A useful framework for studying the school mathematics curriculum andits implicationsis to
consde four different forms of the curriculum: an ideal curriculum as recommended in
professiond reports or specified by naiond or state standards, an intended curriculum as
reflected in ingructiond materias; an enacted curriculum as actudly taught and an artained
curriculum as indicated by student performance on classroom assessments, district-based tests,
and standadized assessments.

TheMath 6571 course focused primarily ontheideal and intended curricula during significant
periodsof school mathematics curriculum history. This course is designed to hdp dodoral
students develop the knowledge skills, and dispostionsuseful in thedesign, development, and
andysis of school mathematics curriculum materials. A central feature will bea careful
examinaion of contemporary intended curricula, both standad and innovdive, from
mathematical content, pedagogical design, and development perspectives. The enacted
curriculum and attained curriculumwill bethefocusof athird course dealing with curriculum
research and evaluation.

Course Goals

* Develop an undestanding of important mathematical conaegpts, methodsand habits of
mind that are central to school mathematics and a critical undestanding of how those
ideas are developal in standard and innovdive curriculum materials.

* Develop an undestanding of theimplicationsof theories of learning for the design of
school mathematics curricula

* Develop an undestanding of theimplicationsof caculator and computer technologies for
thedesign of school mathematics curricula

* Develop an undestanding of the design perspectives and development approaches of
recent comprehensve school mathematics curriculum development projects.

* Develop theability to andyze curriculum materials in terms of content and pedagogical
gods.

* Developtheability to designingructiond materials reflecting what is known about
appropriate content, student learning, and use of technology.

Textbooks and Other Readings

Senk, S. L., & Thomp=on,D. R. (Eds). (2003) Standards-based school mathematics curricula:
What are they? What do students learn? Mahwah, NJ: Lawrence Erlbaum.

Steen, L. A. (Ed.). (1990. On the shoulders of giants: New approaches to numeracy.
Washington, DC: Nationd Academy Press.
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Steen, L. A. (Ed.). (1990. Reshaping school mathematics: A philosophy and framework for
curriculum. Washington, DC: National Academy Press.

Chapters from other books reports and joumad articles as assigned from the attached resource
list. Other referencesin thislist might prove hdpful in preparing individud written assignments
and completing assigned projects.

Course Assignments

There are severa required componentsto this course. Y ou are expected to fully complete each
one

1. Reading AssignmentsN Specific readingswill be assigned for each session. Y ou should
come to class having read theassigned materia thoroughly and thoughfully. For each
assigne reading, you are to devel op two discussion questions The questionsshould be
sent to al course paticipants viaemail nolater than Sunday evening prior to the Tuesday
class. Active paticipaionin class discussion of al readingsis expected. Each student
will be asked to lead discussion of assigned readingsat some time during the semester.

2. ProjectsN Two projects as described be ow will be completed during the semester. The
first project will be completed with the suppot of a classmate; the secondwill be
completed individudly.

a  Curriculum AndysisN Anadyze and prepare awritten report and presentation of a
content strand as developed across agrade band in a set of innovdive curriculum
materials. Andysis project dueOctobe 7.

b. Curriculum DesignN Design alesson-by-lesson outline of an ingrudiond unit
focusng on an important topic in school or undegraduae mathematics and reflecting
current thinking on key concepts, prindples, techniques, and reasoning methods
Develop fully oneof thelessonsand correspondng teacher suppot materials tha
reflect wha we know about student learning and use of calculator and computer
technologies. Design project dueNovember 29.

3. Written assignmentsN Throughoutthe course each student will prepare severa written
papers (varyingin length). More specific gudance will be provided as we proceed
throughthe semester.

Evaluation

Course grades will bebased onindividud written assignments, projects, and class participation.
Thecomponents will beweighted as follows:

20% Contributionsto class discussion related to readings and other assignments
25% Curriculum andysis project and presentation

25% Curriculum design project and presentation

30% Written assignments
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Schedule

Week Topic
1 Course Overview

Comparative Analysis of a Sanple of Convertional and Innovative Curriculum Materials with a

Focus on Exponertial Functions

Assignment: . ) . )

1. Readthe chapterson ORtternsOand DimersionOin the NRC publicaion On the Shoulders
of Giants.

2. SekctK-5, 6-8, and 9-12 seriesof Standards-based curriculum materials. Scanthe materials
for sightings of treamert of the themesof patternand dimersion. Note samgde ideasor
problemsthatillustrate these themes

3. Readthe chapter on CContert AnalysisOin the NRC publication On Evaluating Curricular
Effectiveness.

2 Introduction to Curriculum Analysis Pergpectivesand Methodologies

Assignment: . ) . )

1. Readthe chapterson QRuartityOand QJncertaintyOin the NRC publicaion On the Shoulders
of Giants.

2. SekectK-5, 6-8, and 9-12 seriesof Standards-based curriculum materials. Scanthe materials
for sightings of treamert of the themesof quantity and uncertainty. Note samgde ideasor
problemsthatillustrate these themes

3. Real thelntroduction, Pat |, and Appendix C of the AAAS Prgect2061 report,
Middle-Grades Mathematics Textbooks: A Benchmarks-Based Evaluation. (Availade at
www.projec2061.org) Be preparedto discuss the findingsin the case of the middle school
mathemat cs curriculum materials you areassigned

3 AAAS Curriculum AnalysisN Middle School Mathematics

Assignment:

1

Readthe chapterson OShpeGand OClangeOn the NRC publication On the Shoulders of

Giants.

SekctK-5, 6-8, and 9-12 seriesof Standards-based curriculum materials. Selectseries
different from those you examinedfor the previous assignment. Scanthe materials for
sightings of treaitnert of the themesof shape and change. Note sample ideasor problems
thatillustrate these themes

Readthe AAAS Prgect2061 Algebra Textbooks Evaluation: Summary Report and examine
Algebra Textbooks: A Standards-Based Evaluation. (Availad e at www.project2061.org) Be
preparedto discuss the findings in the case of the algebra mathemai cs curriculum materials
you areassigned

Mathematics Curriculum Design and Analysis Fall 2005 Western Michigan University 3




4 AAAS Curriculum AnalysisN Algebra

Assignment:
1. The Annotated Resurce List for this course idertifiesseveral dissertations (Black (1986),

Fischer (1997), Li (1999), Rock (1992), Stockdale (1985)) that focused on amalysis of school
mathemat cstextbooks from various pergectives Sekct and examine one of the
dissertations and prepare a report summarizing the concegual framework, methodology, and
findings.

2. ReadThe TIMSS Curriculum Analysis: An Overview of an Integrated System of Curriculum
Measurement. Be preparedto discussthe TIM SScurriculum analysis metodology and
compareit with that used by Project2061.

5 TIMSSCurricuum Analysis

Assignment:

1. Apply the AAAS Project2061 curriculum-analysis procedure for algebra textbooks to
evaluate one of the following two textsN

Algebra Connections, College Prefaratory Mathematics
Discovering Algebra, Key Curriculum Press

N in termsof your asigned NCTM Stardard (ard corregponding AAAS Bernchmarks) and
alignmert betweenthe assignedlearring goal and the AAAS instructional criteria categories
Prepare a5-page report summarizing your content and instructional aralyses including
typical sightings.

2. For other pergectiveson curriculum aralysis, readand be preparedto discuss:

Pater, A. C. (2002). (Measuring the Contert of Instruction: Usesin Resarchand
Practce OEducational Researcher, 31 (7, 3-14.

Dowling, P.(1996). A Scciological Analysis of School Mathemaiics Texts.O
Educational Studies in Mathematics 31(4), 389-415. (Jodi, Karen, Lisa, Sardy)

Herbel-Eisermam, B. A., and D. Wagner. In the Middle of Nowhere: How a textbook
canposition the mathematicslearrer. (Dana, Diare, Nesrin, ToddN both papers)

Herbel-Eisermam, B. A. (2004). Examining the OwiceOof a mathemaicstextbook:
How doesit construct the reader and portray matemaical knowledge?

3. For your curriculum analysis project, you areto analyze the geomety strard of innovative
K-5, 6-8, or 9-12 curriculum materials in termsof specific learring goals and their alignmert
with intendedinstruction. Idertify specific goals you planto use and the curriculum you
intend to amalyze.
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6 Other Approachesto, and Tools for, Analysis of Curriculum

Assignment:
1. Work on your aralysis of the geaometry strand in your seleciedtexts. Writtenand oral report
due October 18.

2. ReadSchmidt etal. (1997). A Splintered Vision: An Investigation of U.S. Science and
Mathematics Education, Executive Sunmary.

3. ReadCuoco, A., Golderberg, E. P., & Mark, J. (1996). OHakits of Mind: An Orgarizing
Principle for Mathemaics Curricula.OJournal of Mathematical Behavior, 15, 375-402.

4. ReadGravemeijer, K. P.(1994). CEducaional Developmert and Developmert Resachin
Mathemaics Education.OJournal of Research in Mathematics Education, 25(5), 443-471.

7 Curriculum Desgn Pergectivesl
Gued speaker: Kemeth Ruthven, Cambridge University

Assignment:
1. Finalizecurricuum aralysis projectin the case of geamety; oral report to be accanpanied
by summarizing PowerPant slides.

2. Readand be preparedto discuss the following articles

Battista, M., & Clemerts, D. (2000). Mathematics curriculum developmert asa sciertific
endeawor. In A. Kelly & R. Lesh (Eds.), Handbook of research design in mathematics
and science education (pp. 737-760). Mahwah, NJ. Erlbaum.

Brown, A. (1992). Dedgn experimerts. Theoretical and methodol ogical challengesto
creatng complexinterventions in classroom settings. The Journal of Learning
Sciences, 2(2), 141-178.

Cabb, P, Confrey, J., diSesa, A., Letrer, R., & Schauble, L. (2003). Dedgn experiments
in educational research Educational Researcher, 32(1), 9-13.

8 Curriculum Analysis ReportsN Geomety
Curriculum Desgn Pergectivesll and Dedgn Experiments

Assignment:
1. Readard be preparedto discuss Reshaping School Mathematics: A Philosophy and
Framework for Curriculum.

2. Readand be preparedto discuss the following curriculum desgn papers
Math Trailblazers Mathematics Curriculum Desgn Principlesand Developmert
PerpectivesN Catherine R. Kelso

The K-6 Everyday Mathematics Curricllum: The Universty of Chicago Sctool
Mathematcs PrgectN Max Bell and Andy Isaacs

Investigations in Number, Data, and Space Curriculum Desggn and Developmert N
Susan Jo Russell

Goals, Theary, and Practce: PrinciplesBehind the Desgn of Math Workshop N
E. Pau Goldernbergand Nina Shieingold

3. Premreapaper (! 5 pages syntheszing desgn principlesthataresharedby two or more of
these projects with regectto decisions on:
¥ curriculum content, organizaion, and presertation
¥ style(9 of instruction supported by the way the materials arestructured
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9 Dedgn and Developmert Pergpectivesof Standards-based Elemertary Sctool Mathemaitics
Curricula, the ca of:
Everyday Mathematics
Investigations in Number, Data, and Space
Math Trailblazers
Math Workshop
Assignment:
1. Readand be preparedto discuss the following curriculum desgn papers
Dedgning the Connected Mathematics Curricuum N Glenda Lappan
Realstic Mathemaics Educaion: The Foundation for Mathematics in Context N
David C. Welb and Margaret R. Meyer
The Desgn ard Developmert of the MathScape: Seeing and Thinking Mathematically in
the Middle Grades Curriculum N Glem Kleiman Emily Fagan, Susan Janssen, Amy
Brodesy, and DanTobin
Middle GradesMATH Thematics: The STEM PrgectN Rick Billstein and Jim
William®n
2. Premreapaper (! 5 pages syntheszing desgn principlesthataresharedby two or more of
these projects with regectto decisions on:
¥ curriculum contert, organizaion, and presertation
¥ style(9 of instruction supported by the way the materials arestructured
¥ incorporation of tecmology
3. Identify topic and grade level for your curriculum dedgn project
10 Dedgn and Developmert Pergpectivesof Standards-based Middle School Mathemaics

Curricula, the cas of:

Connected Mathematics
Mathematics in Context
MathScape
MathThematics

Assignment: .
1. Readard be preparedto discuss the paper, CCurriculum Developmert Resarch Towarda
Framework for ORsach-Based CurriculaO®y Douglas Clemerts.

2. Readand be preparedto discuss the following curriculum desgn papers
The ARISE PrgectN Mathematics: Modeling Our World N Sd Garfunkle
Desgning and Developing the Interactive Mathematics Program N Shemry Frager

Desgn Principlesard Developmert Proces for MATH Connections N WilliamP.
Berlinghoff

3. Work on your curriculum desgn project, checking with me for clarifi caion and feedback as
neeced
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11 Desgn and Developmert Perpectivesof Standards-based High School Mathematcs Curricula,
the cas of:

Mathematics: Modeling Our World

Interactive Mathematics Program

Math Connections

Assignment:

1. Readand be preparedto discuss. Heid, M. K. (1997). The techological revolution and the
reform of school mathematcs American Journal of Education, 106(1), 5-61.

2. Working in pairs, examine Tinker Plots or one of the suite of computing tools being
developedby the Core-Plus Mathematics Prgect. Preparearegonse to the following
guegions.

a. Whatcanthetool you are examining offer to the teaching and learning of
mathemat cal rea®ning and problem solving? Preparea demonstration of some key
cambhlitiesthatillustrate your ideas

b. Whatdo you see asthe most significart implicatons of the tool for the desgn of
curriculum?

3. Continue work on your curriculum desgn project

12 Pergectiveson Curriculum Desgn and Developmernt

The GFunctional MathematicsOCurriculum and Curriculum Desgn Consideraions
Gued Speaker: Hugh Burkhardt, Shell Certre

Assignment:
1. Readand be preparedto discuss the following curriculum desgn papers

Philosophiesand Desggn Principlesfor the Systemic Initiative for Montana Mathematics
and Sciences(SIMMS) N Johnny W. Lott, JamesHirstein, and Gary Bauer

Desgn Principlesof the UCSMP Secandary CurriculumN  Zalman Usiskin

2. Continue work on your curriculum desgn project
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13 Desgn and Developmert Perpectivesof Standards-based High School Mathematcs Curricula,
the cas of:
SIMMS : Integrated Mathematics
UCSMP Secondary Component
Technology and Curriculum Desgn
Student demanstration and discussion of new or emergng computing tools for school
mathemaitics
Assignment:
1. Readand be preparedto discuss Boaler, J. (2002). Leamning from teaching: Exploring the
relationship betweenreform curriculum and equity.
2. Readard be preparedto discuss the following curriculum desgn papers
Desgn ard Developmert of the Core-Plus Mathemaics Curriculum N JamesFey and
ChristianHirsch
Towards a Curriculum Desgn Basedon Mathemaical Thinking (Math Themeg N
Al Cuoco
3. Continue work on your curriculum desgn project
14 Design and Developmert Perpectivesof Standards-based High School Mathematcs Curricula,
the cas of:
Core-Plus Mathematics
Math Themes
Equity and Curriculum Dedgn
Assignment:
1. Premreapaper (! 8 pages summarizing similaritiesand differencesin dedgn principles
amang the 7 comprehensive high school mathematics projects with regpect to decisions on:
¥ curriculum content, organizaion, and presertation
¥ style(9 of instruction supported by the way the materials arestructured
¥ incorporation of tecmology
¥ approactesto issuesof acess ard equity
2. Complete your curriculum dedgn projectand preparea 15-minute presertation that describes
your project, the desgn principlesyou drew on, ard the dilemmasand challengesyou faced
in crafting the samgde curriculum matrials.
15 Preenations on Curriculum Dedgn Prgects
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