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College Eligible, Not College Ready

· 22 percent of entering freshmen students take a non-credit bearing remedial course in mathematics:

· 35 percent at public 2-year colleges

· 16 percent at public 4-year colleges

· 8 percent at private 4-year colleges

U.S. Department of Education, National Center for Education Statistics. Remedial Education at Degree-Granting Postsecondary Institutions in Fall 2000, NCES 2004-010, by Basmat Parsad and Laurie Lewis. Project Officer: Bernard Greene. Washington, DC: 2003.

· Remediation in college is not the answer:

· Of those students who take remedial mathematics courses, 27 percent will earn a bachelor’s degree.

· By comparison, 58 percent of students who take no remedial courses will earn a bachelor’s degree.

Adelman, C. 2004. Principal Indicators of Student Academic Histories in Postsecondary Education, 1972–2000. Washington, DC: U.S. Department of Education, Institute of Education Sciences. Table 7.3.

College Board Standards for College Success
Goal

· Increase the number and broaden the diversity of students prepared to succeed in Advanced Placement® and first-year college courses.

· Decrease college remediation rates.

· Increase student degree completion rates.

Strategy

· Provide model course frameworks for states and districts to prepare students for college-level work by the time they graduate high school.

Development strategy

· Identify the mathematics and statistics content and process knowledge that first-year college faculty expect of entering freshmen.

· Map back from these expectations to articulate a coherent framework of college preparatory courses beginning in grade 6 to prepare students for college.

College Board Mathematics & Statistics Standards Advisory Committee

John A. Dossey

Illinois State University

Co-Chair

Katherine T. Halvorsen

Smith College

Co-Chair 

James Choike

Oklahoma State University

Bernard Madison 

University of Arkansas

Alfred B. Manaster

University of California,

San Diego 

Steve Olson

Northeastern University

Hingham High School

Leah Casey Quinn

Montgomery County 

Public Schools

Cathy Seeley

Charles A. Dana Center

University of Texas at Austin

William Speer

University of Nevada,

Las Vegas

Andrea Sukow 

Metropolitan Nashville Public Schools

Emma Treviño 

Charles A. Dana Center

University of Texas at Austin

Judith Wells 

Shaker Heights 

School System 

Judy Windle 

Charlotte-Mecklenburg 

Schools

External Reviewers

Achieve

Diane Briars

Pittsburgh Public Schools

Fabio Milner

Purdue University

American Mathematical Association of Two-Year Colleges
Kathy Mowers

Owensboro Community and Technical College

Robert Farinelli

College of Southern Maryland

External Reviewers

American Mathematical Society
Sylvain Cappell

Courant Institute of Mathematical Sciences

American Statistical Association
Robert Gould

University of California, 

Los Angeles

Madhuri Mulekar

University of South Alabama

Association of State Supervisors of Mathematics
Diane Schaefer

Rhode Island Department of Elementary & Secondary Education

Judy Keeley

Rhode Island Department of Elementary & Secondary Education

Mathematical Association of America
Individual member reviewers
External Reviewers

National Council of Teachers of Mathematics
John Carter

Adlai E. Stevenson High School

Christian Hirsch

Western Michigan University

Robert Reys

University of Missouri-Columbia

Dan Teague

North Carolina School of Science & Mathematics
Individual Reviewers
Jane Schielack

Texas A&M University

Rachel Dixon

Broward County Schools

Chris Harrow

Westminster High School

College Board Staff

Arthur VanderVeen

Project Director

Mary Morley

Robin O’Callaghan

Andrew Schwartz

Kathleen Williams

John Marzano

Travis Ramdawar

Cynthia Lyon

Marlene Dunham

Lola Greene

Mitzie Kim

College Board Standards for College Success

· Mathematics standards organized by course:
· Middle School Math I

· Middle School Math II

· Algebra I

· Geometry

· Algebra II

· Pre-Calculus

· Also represented in series of 6 integrated courses.
· Data analysis & statistics integrated into all courses.

· Two- and three-year progression for Middle School Mathematics.

· More specific than most standards documents.

· Intended to provide sufficient guidance for curriculum and assessment supervisors and teachers to design instruction and assessments in middle school and high school that lead toward AP and college readiness.

· Validity of College Board Standards for College Success (CBSCS) based on multiple alignments:

· (Explanation of chart) CBSCS is aligned to SAT and PSAT, university placement tests, curriculum surveys and course content analysis, NSF Mathematics Curricula, national and state content standards and Advanced Placement.

· CBSCS anchored in AP Calculus and Statistics courses. Standards committee members have served on AP Test Development Committee. Aligned standards to course descriptions and test items.

· CBSCS performance expectations for Middle School Math, Algebra I, Geometry, and Algebra II align to SAT test blueprints and test items. Standards committee members have served on SAT Test Development Committee.
· Committee reviewed and aligned Standards to

· Achieve’s American Diploma Project Benchmarks

· American Statistical Association’s Guidelines for Assessment and Instruction in Statistics Education (GAISE)

· NCTM Principles and Standards for School Mathematics and Focal Points

· Connected Mathematics and Core-Plus

Post-secondary survey

· 1,099 college faculty at 312 post-secondary institutions responded to a survey to determine the mathematics knowledge and skills critical to success in first-year college courses 


(Conley, Aspengren, Gallagher, & Nies, 2006).

Sampling Plan

· Cross indexed by Carnegie Institution, region, and course.

· Most responses came from faculty teaching Algebra and Calculus. Other courses included Statistics, Discrete Math, and Finite Math. 

· Representative sample for Doctoral institutions and Baccalaureate institutions.

· Over sampled Master’s level institutions.

· Under sampled Associate’s level institutions.
· Faculty who teach entry-level credit-bearing college mathematics courses were asked to rate the Standards for College Success Performance Expectations in terms of level of student mastery. 

· Faculty indicated they taught most of the Performance Expectations as new due to students’ lack of strong mathematical foundations.

· Open-ended question: What content or process knowledge would you suggest students have mastered prior to entering your course to be more successful? 

Content knowledge

· Across courses, 29% indicated that students need greater mastery of Algebra and Functions. (This perceived need was reported most frequently by instructors of High College Algebra courses (43%), Medium Calculus courses (63%), and Low Statistics courses (38%).)

· 18% of Calculus instructors also reported a need for greater student mastery in Geometry and Measurement, a much larger percentage than instructors of College Algebra or Statistics courses. 

Process knowledge
· Across courses, instructors indicated that students need greater mastery in Problem Solving (20%) and Communication (17%).

· Other process skills (Representation, Reasoning, Connections) were noted less frequently (10% of responses) as needing greater mastery.

Case Studies

· Case studies reflected a broad range of opinion among mathematics faculty at 8 institutions regarding content and process knowledge required for college readiness. 

· A number emphasized computational fluency and dismissed the need for conceptual understanding in K-12 preparation, while others emphasized the ability to reason conceptually and solve problems. 

· All 8 institutions noted that students lack a deep, theoretical understanding of math as a language, which inhibits their ability to think critically and apply mathematics to solve problems. 

High School Survey

· 1,539 high school teachers responded to a survey to validate the scope and sequencing of mathematics and statistics instruction represented in the College Board Standards for College Success.

· Teachers rated the same Performance Expectations as did faculty in the Post-Secondary Survey, enabling comparisons between the two groups’ expectations for appropriate course scope and sequence.
Sampling Plan

· Nationally representative in terms of school type (public or private), community type (central city, urban fringe/large town, and rural/small town), and geographic region (Northeast, South, Midwest, West). 

· Over sampled highly qualified teachers:
· More than 20 years teaching experience 

· Taught the course for 5-10 years

· Certified high school math teachers

· Master’s degree 

· Teachers were asked whether they teach the Standards for College Success Performance Expectations in their course.  Response options:

· (1) Yes, I typically teach this in my class as new material.

· (2) Yes, I typically review this material in my class.

· (3) No, I typically do not teach this: I assume they learned it in a previous course.

· (4) No, I typically do not teach this: I assume they will learn it in a later course. 

· Modal response for all Performance Expectations in Algebra I, Geometry, and Algebra II courses was Yes, I typically teach this in my class as new material. 

Pre-Calculus

· Modal response for Algebra and Measurement Performance Expectations was Yes, I typically teach this in my class as new material. 
· Modal response for Geometry, and for Data Analysis, Statistics, and Probability Performance Expectations was No, I typically do not teach this: I assume students will learn the content in a later course.

Conclusions

· Common agreement among highly qualified high school mathematics teachers about the scope of Algebra I, Geometry, Algebra II, and Pre-Calculus courses.

· High School mathematics teachers are not accustomed to integrating data analysis and statistics into their mathematics courses.

· Disconnect between college Calculus faculty and high school Pre-Calculus teachers regarding importance of geometry in Pre-Calculus courses.
· College mathematics instructors teach as new much of the material that high school mathematics teachers teach as new.

· Measures of reteaching should be part of the K-16 mathematics curriculum conversation.

· A coherent, articulated framework defining expectations across middle school, high school, and first-year college mathematics courses would help structure the curriculum conversation, potentially resulting in a reduction of reteaching and remediation at college level. 
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