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Doctoral programs collaborating in the Mid-Atlantic Center for Mathematics Teaching and
Learning (MAC-MTL) are committed to the propdasition that mathematics education should focus
on hdping students develop deep, broad, and conrected undestandingsof mathematics. In order
to improvethe educationd system's ability to accomplish this god, mathematics educators mugt
unde stand how the essential elements of the system contribute to students undestanding of
mathematicsN elements such as how students learn, how teachers teach, and how the curriculum
affects thelearning environment. Mathematics educators mug also undestand how the domains
of curriculum, ingruction, and learning connect in thereality of practice, and howtheimpact of
and relationship between these connected domains, teacher preparation, professiond
development, and policy influence thedesign and condud of efforts to implement and study
mathematics education. This course, thefourth in afour-course series, consders mathematics
teacher education (both teacher preparation and professiond development) and policy as agents of
reform while drawing on prior undestandingsregarding mathematics curriculum, teaching,
learning, and assessment.

Course Goals and Activities

Theprimary god of this courseisto introduc you to research examining efforts to improve
mathematics education as well as policies and research addressing both pre-service and in-service
mathematics education. This course may serve as a starting point should you decideto defineor
carry outresearch encompassing reform in school mathematics. This course may introduce you
to variables tha you should consder when carrying out mathematics education research
addressing other contexts of mathematics learning, induding curriculum, teaching, and
assessment. This course aims to further develop your undestanding across these donmains

¥ Critiquing research literature addressing professiond development and teacher preparationin
mathematics eduction;

¥ Examining exemplars of educationd policy and educationd policy research as well as studies
of educationd policy and practice, inferring implicationsfor mathematics education efforts
tha seek to improve mathematics teaching and learning;

¥ Defining and critiquing methodsfor impacting and studying reform in mathematics education
aswell as for impacting and studying professiond development and/or teacher preparationin
mathematics; and

¥ Recognizing leadership and teacher changeas critical factors tha influence implementation
efforts to improve school mathematics curriculum, ingruction, and student achievement and
congdering theimplicationsof thar influence for such efforts.



The course will engage students and faculty fromthe University of Delaware, University of
Maryland, and Penngylvania State University in: reading and critiquing relevant research
literature; examining cases; critiquing reports presenting reform daa; engagingin loca and
video-conference discussions completing aspects of an evaluaion; proposng an educationd
initiative; and examining assumptionsabout mathematics teaching and learning.

Assignments and Grading

1. Thiscoursetypicaly will betaughtas a seminar where participants share and critiqueidess,
defending thar andysis by referencdngreadings Because all participants are expected to
make informed contributionsto the class discussion, thoughtul preparationisrequired. You
always will be expected to prepare for class by critically and andytically reading and thinking
aboutafew doauments. There are multiple sources tha address thetopics in this course, but
you are only required to read some of these in anticipaion of class activity (see semester
schedule). You are encouraged to pursue othe sources tha will enrich your undestanding,
but these are not required for class discussion. While mog class sessions will emphasize
discussion, some class sessionswill use therequired readingsas a starting point as you engage
in a handsonGectivity during some partion of theclass. Class participation will conditute
20%of yourfind grade

2. Inorde to engageyouin synthesizing idess across thereadings each paticipant will be
expected to sign up as a discussion leader for oneweek. You will read the materias for Gour
weekOin advance and then meet with me 10-12 days prior to the date assigned for class
discussion of those readings At our meeting, youwill highlightthekey ideas that youfeel
are critical to discussion of the assignad readings presenting written questionstha raise those
ideas. We may then discuss aspects of thereadingsand theintent of your questions induding
why you fedl thos questionsframe theintendead discussion. In our meeting, we may address
re-craftingthequestions You will then prepare ahard copy of thefindized questionsand
distribute them to all other participants during theclass that is scheduled oneweek in advance
of thereadingDassignal discussion date. Y ou are then expected to co-lead the class
discussion of those readings which may or may nat indudea handsonQectivity springing
fromthose readings Question preparation/discussion and class co-leadership will conditute
15%of yourfind grade

3. Multiple contexts, tha are themselves confoundel and variable, impact the practice of
mathematics education. This presents a dilemmawhen designing, implementing, and
studying efforts to improve practice. It also presents a dilemma when attempting to study the
implicationsof educationd policy. To engageyouin grappling with this dilemma, you are to
select oneof thetwo following tasks.

a. Whiletheresults of asummative evaluaionfrequently frame thetarget of decision
makers, it isessential to collect and interpret data via on-going formative evaludionsin
order to maximize effect during research and development studies. In orde to broaden
your perception of what it meansto condud formative evaluation within practice, youwill
collect and interpret quditative datafrom either aprofessiond development sessionor a
class session within a pre-service mathematics education course. In particular, your
written assessment should intersect wha you have learned from teacher education
literature with your observation and yield both an evaluaion and recommenddions

Or



b. Educationd policies do notsimply materialize. Policies are developed because thereis
theintent to address a critical problem or need, and the policy is viewed as a guidefor
targeting solutions In order to broaden your perception of the scopeof policy derivation,
content, implementation, and evaluaion, youwill examineapolicy from adaa-driven
perspective, clarifyingits origin and intent, andyzing its effects, and characterizing the
limitationsof your andysis. Yourwritten report should intersect what you have learned
from education literature and yield bath an evaluation and recommendaions

Y our written report on this project will bedueon April 2. Your report will conditute 20% of
your find grade

. This course addresses contexts tha have implicationsfor reform, with a particular emphasis
on teacher education and policy. Each of you has eithe participated in or contributed to pre-
service and/or in-service mathematics education. Each of you has been impacted by
educationd policy in K-12 mathematics education as a teacher, a student, and/or an informed
taxpayer. Further, in your prior coursework and experience, you have developed a perception
of mathematics curriculum, ingruction, and assessment tha will initially frame your view of
implementation and research addressing mathematics education reform. Thereadings
discussion, and activity in this course should impact your perception of mathematics
education reform. But effortsto catalyze and suppot changein mathematics education
require, at the minimum, awritten description of gods and rationde, work plan, and expected
produd(s) as well as an evaluaion plan. Funding to pursue such efforts may be sought
throughrespongs to official requests for proposls. To initiate you into thisrealm, your find
project for this course is aproposl narative tha addresses Grand Chdlengel or 3 of the
Nationd Science Foundaion Program Solicitation NSF 06-593 Program Description C-2
CBSTEM Education Research ScholarsOmay not beselected for this assignment. The propos
narative (nobudge) isdueonMay 7. A group activity addressing the research proposl
process will be conduded on February 24, sponred by the MAC-MTL. In orde to share
some of theingghts you gain fromthis assignment, thelast day of class (May 7) will be
devoted to 10-15minute oral presentationsof submitted proposls, with some time for class
discussion. Yourfind propos critiqueand revisionwill conditute 20% of yourfind grade

. Find examinaionspresent an oppatunity for youto integrate and apply some of theideas
and inf ormation addressed duringthe course. Thefind examinaionwill bedueonMay 17.
Youwill prepare your submission outside of class. Thisfind examinaionwill conditute 25%
of your grade

Course Materials

Selected readingsas noted in the semester schedule and the following publications
Cohen, D. K., & Hill, H. C. (2001) Learningpolicy: When state education reformworks. New

Haven, CT: Yale University Press.

Discovery Research K-12 (DR-K12). [On-ling].

www.nd.govipublicationdpub sim.jsp7ods key=n§06593

Spillang, J. P. (2004). Sandardsdeviation: How schools misunde stand education policy.

Cambridge MA: Harvard University Press.

Wilson, S. M., Floden, R. E., Ferrini-Mundy,J. (2001). Teache preparationresearch: Current

knowledge gaps andrecommendaions(Center for the Study of Teaching and Policy



Document R-01-3). Seattle: University of Washington. Available on-lineat
www.ctpweb.org Click on Publicationsand then Research Reports.

Course Meetings

Thecentral topics of thecourse will bedevelopead in weekly class meetings(Mondays 4:15D7:00
p.m.) and oneall-day meeting (Saturday, February 24). The Saturday sessionwill behdd at the
University of Maryland and will indudegraduae students and faculty from the University of
Delaware and Penn State. There will beno class on February 26 and April 9.

Semester Schedule (Sessions available for student-led discussion are marked with *.)

January 29: Introduction to the course; policy as a vehicle for stimulating systemic reform

Cohen, D. K., & Hill, H. C. (2001) Learningpolicy: When state education reformworks. New
Haven, CT: Yale University Press. (Chapters 1-3, pp. 1-56 only).

February 5: State-driven reform’s impact on instructional beliefs and practices

Cohen, D. K., & Hill, H. C. (2001) Learningpolicy: When state education reformworks. New
Haven, CT: Yale University Press. (Chapters 4-5, pp.57-1250nly).

February 12: Linking policy and practice

Cohen, D. K., & Hill, H. C. (2001) Learningpolicy: When state education reformworks. New
Haven, CT: Yale University Press. (Chapters 6-8, pp.127-1890nly).

*February 19: Teacher learning

Cohen, S. (2004) TeachersOprofessional devel opment and the elementary mathematics
classroom: Bringing undestandingsto light Mahwah, NJ: Erlbaum. (Chgpter 3, pp.48-
79 only)

Hammerness, K., DarlinggHammond L., Brangord, J. with Berliner, D., Cochran-Smith, M.,
McDondd, M., & Zeichna, K. (2005). How teachers learn and develop. In L. Darling-
Hammond& J. Brangord (Eds), Preparing teachers for a changing world: Whatteachers
should learn andbe able to do (pp. 358-389). San Frandsco: Jossey-Bass.

Putnam, R. T., & Borko, H. (2000. Wha do new views of knowledgeand thinking have to say
aboutresearch onteacher learning? Educational Researcher, 29(1), 4-15.

February 24: Workshop with University of Delaware and Penn State

February 26: No class due to workshop on February 24

March 5: Preservice teacher education

Darling-Hammond, L., Hammerness, K., with Grossman, P., Rug, F., & Shulman, L. (2005. The
design of teacher education programs. In L. Darling-Hammond & J. Brandord (Eds),
Preparing teachers for a changing world: Whatteachers should learn andbe able to do
(pp-390441) San Frandsco: Jossey-Bass.

Wilson, S. M., Floden, R. E., & Ferrini-Mundy,J. (2001) Teache preparation research:
Current knowledge, gaps andreconmendaions(Center for the Study of Teaching and



Policy Document R-01-3). Seattle: University of Washington. (Available on-line at
www.ctpweb.org Click on Publicationsand then Research Reports.)

Class activity: Design a preservice mathematics teacher education program of study accessing
Conference Board of theMathematical Sciences. (2001) The mathematical education of
teachers: Vol. 11 Issuesin mathematics education. Providence, RI: American
Mathematical Sodety.

*March 12: Researching teacher knowledge and its impact

Fennema, E., Carpenter, T. P, Franke M. L., Levi, L., Jacobs V. R., & Emp=on, S. B. (1996) A
longitudind study of learningto use children@ thinking in mathematics ingruction.
Journal for Research in Mathematics Eduation, 27, 403-434

Hill, H. C., & Ball, D. L. (2004) Learning mathematics for teaching: Resultsfrom California®
mathematics professiond development ingitutes. Journal for Research in Mathematics
Eduation, 35, 330-351.

Hill, H. C., Rowan, B., & Ball, D. L. (2005) Effects of teachersOmathematical knowledgefor
teaching on student achievement. American Educational Research Journal, 42, 371-406

Stein, M. K., & Lane S., (1996) Ingructiond tasks and the development of student capecity to
think and reason: An andysis of therelationship between teaching and learningin a
reform mathematics project. Educationd Research and Evaluation, 2, 50-80.

March 19: No class; spring break

*March 26: What do we know about effective professional development?

Garet, M. S,, Porter, A. C., Desmone L., Birman, B. F., & Yoon,K. S. (2001) Wha makes
professiond development effective? Results froma naiond sample of teachers.
American Educational Research Journal, 38, 915945.

Stein, M. K., Smith, M. S,, & Silver, E. A. (1999. Thedevelopment of professiond developes.
Learning to assist teachersin new settingsin new ways. Harvard Educational Review, 69,
237-269.

Wilson, S. M., & Berng J. (1999) Teache learning and the acquisition of professiond
knowledge An examination of research on contemporary professiond development. In
A. Iran-Ngjad & P. D. Pearson (Eds), Review of research in eduaation (Vol. 24,pp. 173
209). Washington, D.C.: American Educationd Research Association.

*April 2: Perspectives on professional development as a mechanism for reform

Bal, D. L., & Cohen, D. K. (1999) Developing practice, developing practitionas. Toward a
practice-based theory of professiond education. In L. Darling-Hammond & G. Sykes
(Eds), Teachingasthelearning profession: Handoookof policy andpradtice (pp. 3-32).
San Frandsco: Jossey-Bass.

Little, JW. (1993. TeacharsOprofessiond development in a climate of educationd reform.
Eduaational Evaluaton andPolicy Analysis, 15, 129-151.

Thomp=on, C. L., & Zeuli, J. S. (1999) Theframe and thetapestry: Standads-based reform and
professiond development. In L. Darling-Hammond & G. Sykes (Eds), Teaching asthe



learning profession: Handbookof policy andpractice (pp.341-375) San Frandsco:
Jossey-Bass.

Reminder: Formative evaluaion or policy report is duetoday.
April 9: No class due to AERA and workshop on February 24

April 16: Instructional change and teacher leadership

Burch, P. & Spillane J. P. (2003. Elementary school leadership strategies and subject matter:
Reforming mathematics and literacy ingruction. The Elementary Scool Journal, 103
519535.

York-Barr, J., & Duke K. (2004) Wha dowe know aboutteacher leadership? Findingsfrom
two decades of scholarship. Review of Educationd Research, 74, 255-316.

Class activity: PicTel sessonwith the University of Delaware and Penn State -- Conversation
with Pat Campbdl regarding Baltimore@ systemic effort in K-5 mathematics.

*April 23: The intersection of mathematics education policy and practice

Spillang, J. P. (2004. Standardsdeviation: How schools misunde stand education policy.
Cambridge MA: Harvard University Press.

*April 30: Issues for reform

Burris, C. C., Heubat, J. P., & Levin, H. M. (2006. Accelerating mathematics achievement usng
heterogeneousgrouping. American Educational Research Journal, 43, 105-136.

Rousseau, C. K., & Powell, A. (2005. Undeastanding the significance of context: A framework to
examine equity and reform in seconday mathematics. The High School Journal, 88(4),
19-31.

Sleeter, C. E. (2001) Prepaing teachers for culturally diverse schools: Research and the
ovewhdming presence of whiteness. Journal of Teacher Education, 52, 94-106

Spillang, J. P., & Thompson, C. L. (1997). Recongrucing conceptionsof local capacity: The
local education agency@ capecity for ambitiousinstructiond reform. Educationd
Evaluation andPolicy Analysis, 19, 185203

Walker, E. N. (2006) Urban high school studentsGacademic communities and their effects on
mathematics success. American Educational Research Joumal, 43,43-73.

May 7: No Child Left Behind: Implications of federal policy for mathematics education
Student presentations; distribution of final examination

Building onresults: A blueprint for strengthening the No Child Left Behind Act. [on+ling]
Retrieved Januay 27,2007 from
www.ed.gov/policy/el sec/leg/ndb/factsheets/blueprint. html

McDondd, S., Keeder, V. A., Kauffman, N. J.,, & Schneder, B. (2006) Scaling-up exemplary
interventions Educational Researcher, 3%(3), 15-24.

Smith, T. M., Desimone L. M., & Ueno, K. (2009. Mighly qudifiedGio dowhat? The
relationship between NCLB teache qudity mandaes and the use of reform-oriented
ingruction in middle school mathematics. Educational Evaluation and Policy Analysis,
27, 75109




TheNo Child Left Behind Act of 2001 (executive summary). [On-lind. Retrieved Januay 27,
2007, from www.ed.govindb/overview/intro/execsumm.html

Reminder: Proposl isduetoday.

May 17: Responses to final examination due

Additional Resources:
Professional Development

Elmore, R. F., & Burney, D. (1999. Investingin teacher learning: Staff development and
ingructiond improvement. In L. DarlinggHammond& G. Sykes (Eds), Teaching asthe
learning profession: Handbookof policy and practice (pp.263-291) San Frandsco:
Jossey-Bass.

Hawley, W. D., & Valli, L. (1999) Theessentias of effective professiond development: A new

conenaus. InL. DarlinggHammond& G. Sykes (Eds), Teaching asthelearning
profession: Handbookof policy andpradtice (pp. 127-150). San Frandsco: Jossey-Bass.

Loudks-Hordey, S., Hewson,P. W., Love N., & Stiles, K. E. (1998) Designing professional
developrrent for teachers of science and mathematics. Thousnd Oaks, CA: Corwin.

Smith, M. S. (200)). Pradice-based professional developnent for teachers of mathematics.
Reston, VA: Nationd Coundl of Teachers of Mathematics.

Teacher Change and Leadership

Fullan, M., & Stiegdbauer, S. (1991) The new meaning of educational change New Y ork:
Teachers College Press.

Miller, B., Moon,J., & Elko, S. (2000) Teacher leade ship in mathematics and science.
Portsmouth, NH: Heinemann.

Richadwn, V., & Placier, P. (2001) Teache change InV. Richadson (Ed.), Handbookof
research onteaching (4th ed., pp.905947) Washington, D. C.: American Educationd
Research Assodation.

Spillang J. P. (2002) Local theories of teacher change Thepedagogy of district policies and
programs. Teache's College Record, 104, 377-420.

Spillang, J. P., Diamond J. B., & Jita, L. (2003) Leadingingruction: thedistribution of
leadership for ingruction. Journal of Curriculum Studies, 35, 533-543.

Strahan, D. (2003) Promoting a collaborative professiond culture in three elementary schools
tha have beaten theodds TheElementary Scool Journal, 104,127-146.

van den Berg, R. (2002) TeachersOmeaningsregarding educationd practice. Review of
Eduaational Research, 72, 577-625

Wang, J., & Oddl, S. J. (2002) Mentored learning to teach accordingto standads-based reform:
A critical review. Review of Educational Research, 72, 481-546

Weg, L., & Staub,F. C. (2003) Content-focused coaching: Trangorming mathematics lessons.
Portsmouth, NH: Heinemann.

Teacher Education
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Ball, D. L., Lubienski, S. T., & Mewbom, D. S. (2001) Research onteaching mathematics: The
unlved problem of teachersOmathematical knowedge In V. Richadson (Ed.),
Handbookof research onteaching (4" ed., pp.433-456). New Y ork: Macmillan.

Cochran-Smith, M. (1995) Color blindness and basket making are notthe answers. Confronting
thedilemmas of race, culture, and language diversity in teacher education. American
Eduational Research Journal, 32, 493-522.

Ladson-Billings G. (1995) Toward atheory of culturally relevant pedagogy. American
Eduational Research Journal, 32, 465-491.

Steele, D. F. (2001) Theinterfacing of preservice and inservice experiences of reform-based
teaching: A longitudind study. Joumal of Mathematics Teacher Education, 4, 139-172.

Stein, M. K., Smith, M. S,, Henningen, M. A., & Silver, E. A. (2000) Implementing standads
basd mathematicsingruction: A casbookfor professional developnent. New Y ork:
Teachers College Press.

Policy and Reform

Desimoneg L. (2002) How can comprehensve school reform modds be successfully
implemented? Review of Educational Research, 72, 433479

Gamoran, A., Andason, C. W., Quiroz, P. A., Secada W. G., Williams, T., & Ashmann, S.
(2003) Trandorming teaching in math and science: How schools and districts can
suppott change New York: Teaches College Press.

Gold, B. A. (1999. Punduaed legitimacy: A theory of educationd change Teache's College
Record, 101, 192-219

Kngop, M.S. (1997. Between systemic reforms and the mathematics and science classroom
Thedynanics of innovaion, implementation, and professiond learning. Review of
Eduaational Research, 67, 227-266.

McCaffrey, D., F., Hamilton, L. S., Stecher, B. M., Klein, S. P., Bugliari, D., & Robyn, A.
(2001) Interactionsamongingructiond practices, curriculum and student achievement:
The case of standads-based high school mathematics. Journal for Research in
Mathematics Eduation, 32, 493-517.

Newmann, F. M., & Assodates (Eds). (1996. Authentic achievement: Restructuring schools
for intellectual quality. San Francisco: Jossey Bass.

Oay, J. A., & Smith, M. S. (1993) Systemic reform and educationd oppotunity. InS. H.
Fuhman (Ed.), Designing coheent education policy: Improving the system (pp. 250
312) San Frandsco: Jossey-Bass.

Pollock, M. (2001) How the question we ask most aboutrace in educationisthevery question
we mog suppress. Educational Researcher, 30(9), 2-12.

Reys, R., Reys, B., Lapan, R,, Holliday, G., & Wasman, D. (2003. Assessingtheimpact of
Standards-based middle grades mathematics curriculum materials on student achievement.
Journal for Research in Mathematics Education, 34, 74-95.

Rowan, B., Correnti, R., & Miller, R. J. (2002) What large-scale survey research tells usabout
teacher effects on student achievement: Indghts from the Progpects stud of el ementary
schools. Teachers College Record, 108 15251567.



Spillang J. P. (2000. Cogritionand policy implementation: Digtrict policymakers and the
reform of mathematics education. CognitionandIngruction, 18, 141-179.

Spillang, J. P., Reiser, B. J., & Reimer, T. (2002. Policy implementation and cognition:

Reframing and refocusng implementation research. Review of Educational Research, 72,
387-431.

Wood,T., & Sdlers, P. (1997. Degpeningtheandysis: Longitudind assessment of a problem-
centered mathematics program. Journal for Research in Mathematics Education, 28, 163
186.

The nature of research in education

Berliner, D. C. (2002) Educationd research: Thehardest science of all. Educational
Researcher, 31(8), 18-20.

Carning D., & Gersten, R. (2000) Thenature and roles of research in improving achievement in
mathematics. Journal for Research in Mathematics Education, 31, 138-143.

Erickson, F., & Gutierrez, K. (2002) Culture, rigor and science in educationd research.
Educational Researcher, 31(8), 21-24.

Feue, M. J, Towng L., & Shavelson,R. J. (2002. Reply. Eduaational Researcher, 31(8), 28
29.

Feue, M. J, Towng L., & Shavelson,R. J. (2002. Scientific culture and educationd research.
Educational Researcher, 31(8), 4-14.

Hiebert, J. (1999) Relationsipsbeween research andthe NCTM Standads Journal for
Research in Mathematics Eduation, 30, 3-19.

Lester, F. K., J., & Wiliam, D. (2000) Theevidentia basisfor knowledgeclaimsin
mathematics education research. Journal for Research in Mathematics Education, 31,
132-137.

Pellegrino, J. W., & Goldman, S. R. (2002) Be careful what youwish forN you may get it:
Educationd research in thespotight Educational Researcher, 31(8), 15-17.

St. Pierre, E. A. (2002. CscienceOrgjects pogmodernism. Educationd Researcher, 31(8), 25
27.



