
 
 
 

 

 



 

WHAT IS NAEP?   
The National Assessment of Educational Progress (NAEP) is a continuing and nationally representative measure of 
trends in academic achievement of U.S. elementary and secondary students in various subjects. For nearly four 
decades, NAEP assessments have been conducted periodically in reading, mathematics, science, writing, U.S.  
history, civics, geography, and other subjects. By collecting and reporting information on student performance at  
the national, state, and local levels, NAEP is an integral part of our nation's evaluation of the condition and  progress 
of education.  

THE 2012–2013 NATIONAL ASSESSMENT GOVERNING BOARD  

The National Assessment Governing Board was created by Congress to formulate policy for NAEP. Among the 
Governing Board’s responsibilities are developing objectives and test specifications and designing the assessment 
methodology for NAEP. 
  
Members 
 
Honorable David P. Driscoll, Chair  
Former Commissioner of Education 
Melrose, Massachusetts 
  
Susan Pimentel, Vice Chair  
Educational Consultant 
Hanover, New Hampshire 
  
Andrés Alonso  
Chief Executive Officer 
Baltimore City Public Schools 
Baltimore, Maryland 
   
Louis M. Fabrizio 
Data, Research and Federal Policy 
Director 
North Carolina Department of Public 
Instruction 
Raleigh, North Carolina  
 
Honorable Anitere Flores 
Senator 
Florida State Senate 
Miami, Florida 
 
Alan J. Friedman  
Consultant 
Museum Development and Science 
Communication 
New York, New York  
 
Rebecca Gagnon 
School Board Member 
Minneapolis Public Schools 
Minneapolis, Minnesota 
 
Shannon Garrison 
Fourth-Grade Teacher 
Solano Avenue Elementary School 
Los Angeles, California 
 

Doris R. Hicks 
Principal and Chief Executive Officer 
Dr. Martin Luther King, Jr. Charter 
School for Science and Technology 
New Orleans, Louisiana 
 
Andrew Dean Ho 
Assistant Professor 
Harvard Graduate School of Education 
Harvard University 
Cambridge, Massachusetts 
 
Honorable Terry Holliday 
Commissioner of Education 
Kentucky Department of Education 
Lexington, Kentucky 
  
Richard Brent Houston 
Principal 
Shawnee Middle School 
Shawnee, Oklahoma 
  
Hector Ibarra 
Eighth-Grade Teacher 
Belin Blank International Center and 
Talent Development 
Iowa City, Iowa 
 
Honorable Tom Luna 
Idaho Superintendent of Public 
Instruction 
Boise, Idaho 
  
Terry Mazany  
President and CEO 
The Chicago Community Trust 
Chicago, Illinois 
  
Tonya Miles 
General Public Representative 
Mitchellville, Maryland

Dale Nowlin  
Twelfth-Grade Teacher 
Columbus North High School 
Columbus, Indiana 
 
Joseph M. O'Keefe, S.J.  
Professor 
Lynch School of Education 
Boston College 
Chestnut Hill, Massachusetts 
  
W. James Popham  
Professor Emeritus 
University of California, Los Angeles 
Wilsonville, Oregon 
  
B. Fielding Rolston 
Chairman 
Tennessee State Board of Education 
Kingsport, Tennessee 
 
Cary Sneider 
Associate Research Professor 
Portland State University 
Portland, Oregon 
 
Blair Taylor 
Chief Community Officer 
Starbucks Coffee Company 
Seattle, Washington 
 
Honorable Leticia Van de Putte  
Senator 
Texas State Senate 
San Antonio, Texas  
  
Ex-Officio Member 
 
John Q. Easton 
Director  
Institute of Education Sciences 
U.S. Department of Education 
Washington, D.C.

 
 
 

 

 



 

 



 

 
National Assessment Governing Board 

Honorable David P. Driscoll 
Chair 

Susan Pimentel 
Vice Chair  

Cornelia S. Orr 
Executive Director 

Mary Crovo  
Deputy Executive Director and 

Project Officer  

National Assessment of Educational Progress 
 

 Mathematics Project 
Wayne Martin 

Project Director 
John Olson 

Deputy Project Director 
Linda Wilson 

Consensus Coordinator 
Framework Author 

Developed for the National Assessment Governing Board under contract number  
ED–00–CO–0115 by the Council of Chief State School Officers, with subcontracts to the 
Council of Basic Education and the Association of State Supervisors of Mathematics and 

Grade 12 preparedness objectives developed under contract with Achieve, Inc. 

 

For further information, contact: 
National Assessment Governing Board 

800 North Capitol Street, N.W. 
Suite 825 

Washington, DC 20002–4233 
www.nagb.org  

October 2012

For sale by the U.S. Government Printing Office 
Superintendent of Documents, Mail Stop: SSOP, Washington, DC 20402-0328 



 

TABLE OF CONTENTS 
 
List of Exhibits ........................................................................................................................ ii 
Acknowledgments .................................................................................................................. iii 
NAEP Mathematics Project Staff and Committees ..............................................................v 
Chapter One: Overview ..........................................................................................................1 

What Is an Assessment Framework? ................................................................................. 2 
Need for a New Framework at Grade 12........................................................................... 2 

Chapter Two: Framework for the Assessment .....................................................................5 
Content Areas .................................................................................................................... 5 
Item Distribution ............................................................................................................... 6 
NAEP Mathematics Objectives Organization ................................................................... 6 
Mathematical Content Areas ............................................................................................. 7 

Chapter Three: Mathematical Complexity of Items ..........................................................37 
Low Complexity .............................................................................................................. 38 
Moderate Complexity ...................................................................................................... 42 
High Complexity ............................................................................................................. 46 

Chapter Four: Item Formats ................................................................................................51 
Multiple-Choice Items ..................................................................................................... 51 
Short Constructed-Response Items ................................................................................. 52 
Extended Constructed-Response Items ........................................................................... 55 
Scoring Constructed-Response Items .............................................................................. 57 

Chapter Five: Design of Test and Items ..............................................................................59 
Balance of Content .......................................................................................................... 59 
Balance of Mathematical Complexity ............................................................................. 60 
Balance of Item Formats ................................................................................................. 60 
Balance of Item Contexts ................................................................................................ 61 
Sampling .......................................................................................................................... 62 
Calculators ....................................................................................................................... 63 
Manipulatives and Tools ................................................................................................. 64 
Accessibility .................................................................................................................... 66 
Item Families ................................................................................................................... 67 

Bibliography ...........................................................................................................................69 
Appendix A: NAEP Mathematics Achievement Level Descriptions .................................71 

NAEP Mathematics Achievement Levels—Grade 4 ...................................................... 71 
NAEP Mathematics Achievement Levels—Grade 8 ...................................................... 72 
NAEP Mathematics Achievement Levels—Grade 12 .................................................... 73 

 

 

NAEP 2013 MATHEMATICS FRAMEWORK 

 i  



 

LIST OF EXHIBITS 
 
 
Exhibit 1. Comparison of 2005 and 2009–2013 mathematics frameworks ........................ 3 
Exhibit 2. Percentage distribution of items by grade and content area ............................... 6 
Exhibit 3. Number properties and operations ..................................................................... 9 
Exhibit 4. Measurement .................................................................................................... 14 
Exhibit 5. Geometry .......................................................................................................... 19 
Exhibit 6. Data analysis, statistics, and probability .......................................................... 25 
Exhibit 7. Algebra ............................................................................................................. 31 
Exhibit 8. Percent of testing time at each level of complexity ......................................... 38 
Exhibit 9. Percent of testing time by item formats ........................................................... 51 
Exhibit 10. Percent distribution of items by grade and content area ................................ 59 
Exhibit 11. Percent of testing time at each level of complexity ....................................... 60 
Exhibit 12. Percent of testing time by item formats ......................................................... 60 
 
 
 
 
 
 

NAEP 2013 MATHEMATICS FRAMEWORK 

ii 
 



 

ACKNOWLEDGMENTS 
 
 
The following people were the primary authors of the introductions to the content areas: 

• Roger Howe, Yale University (Number Properties and Operations, Geometry, and 
Algebra)  

• Richard Scheaffer, University of Florida (Data Analysis and Probability) 

• Mary Lindquist, Columbus State University (Measurement) 

NAEP 2013 MATHEMATICS FRAMEWORK 

iii 
 



 

NAEP MATHEMATICS PROJECT STAFF AND 
COMMITTEES 

 
MEMBERS OF THE BOARD’S GRADE 12 
MATHEMATICS PANEL 
 
Herbert Clemens 
Professor, Department of Mathematics 
The Ohio State University 
Columbus, Ohio 
 
Mary Ann Huntley 
Assistant Professor, Mathematics 
University of Delaware 
Newark, Delaware 
 
Jeremy Kilpatrick 
Regents Professor, Mathematics Education 
University of Georgia 
Athens, Georgia 
 
Mary Lindquist 
Fuller E. Callaway Professor, Emeritus 
Columbus State University 
Lewisburg, West Virginia 
 
Mary Jo Messenger (Retired) 
Chair, Department of Mathematics  
River Hill High School 
Clarksville, Maryland 
 
William Schmidt 
University Distinguished Professor 
Department of Counseling, Educational 
Psychology and Special Education 
Michigan State University 
East Lansing, Michigan 
 
 
 
 
 

 
 
 
Sharif Shakrani 
Director, Education Policy Center 
Michigan State University 
East Lansing, Michigan 
 
Linda Dager Wilson, Chair 
Mathematics Consultant 
Washington, D.C. 

NAEP GRADE 12 MATHEMATICS 
PROJECT ACHIEVE NAEP GRADE 12 
MATHEMATICS PANEL 
 
Sue Eddins (Retired) 
Mathematics Teacher  
Illinois Mathematics and Science Academy 
Aurora, Illinois 
 
William McCallum 
University Distinguished Professor of 
Mathematics 
University of Arizona 
Tucson, Arizona 
 
Fabio Milner 
Professor of Mathematics 
Purdue University 
West Lafayette, Indiana 
  
William Schmidt 
University Distinguished Professor 
Department of Counseling, Educational 
Psychology and Special Education 
Michigan State University 
East Lansing, Michigan 

NAEP 2013 MATHEMATICS FRAMEWORK 

v 
 



 

Lynn Steen 
Professor of Mathematics 
St. Olaf College 
Northfield, Minnesota 
 
Norman Webb 
Senior Research Scientist 
Wisconsin Center for Education Research 
University of Wisconsin 
Madison, Wisconsin 

REVIEWS RECEIVED ON THE DRAFT OF 
NAEP 12TH GRADE MATHEMATICS 
OBJECTIVES 
 
Achieve, Inc. 
American Mathematical Society 
Association of State Supervisors of 
Mathematics 
Thomas B. Fordham Institute 
State Mathematics Supervisors from various 
states 
National Council of Teachers of Mathematics 
State Testing Directors from various states 

2009 NAEP MATHEMATICS 
SPECIFICATIONS WORK GROUP 
 
Mary Lindquist 
Fuller E. Callaway Professor, Emeritus 
Columbus State University 
Lewisburg, West Virginia 
 
Mary Jo Messenger (Retired) 
Chair, Department of Mathematics  
River Hill High School 
Clarksville, Maryland 
 
Linda Dager Wilson, Chair 
Mathematics Consultant 
Washington, D.C. 

Phoebe Winter 
Project Director 
State Education Assessment Center 
Council of Chief State School Officers 
Richmond, Virginia 

2005 NAEP MATHEMATICS PROJECT 
STEERING COMMITTEE 
 
Eileen Ahearn  
Project Director 
National Association of State Directors  
of Special Education 
Alexandria, Virginia 
 
Charles Allan 
Mathematics Education Consultant 
Michigan Department of Education 
Lansing, Michigan 
 
B. Marie Byers 
National School Boards Association 
Hagerstown, Maryland 
 
Randy DeHoff 
Colorado State Board of Education 
6th Congressional District–Littleton 
Denver, Colorado 
 
M.B. “Sonny” Donaldson 
Superintendent 
Aldine Independent School District 
Houston, Texas 
 
Janice Earle 
Senior Program Director 
National Science Foundation 
Arlington, Virginia 
 
Louis M. Fabrizio 
Data, Research and Federal Policy Director 
North Carolina Department of Public  
Instruction 
Raleigh, North Carolina 

NAEP 2013 MATHEMATICS FRAMEWORK 

vi 
 



 

Bettye Forte 
Mathematics Consultant 
Arlington, Texas 
 
Matt Gandal 
Vice President 
Achieve, Inc. 
Washington, D.C. 
 
Alice Gill 
Associate Director, Educational Issues 
American Federation of Teachers 
Washington, D.C. 
 
M. Kathleen Heid 
Distinguished Professor of Education (Mathe-
matics Education) 
The Pennsylvania State University 
University Park, Pennsylvania 
 
Audrey Jackson 
Assistant Principal 
Claymont Elementary School 
Parkway City Schools 
Fenton, Missouri 
 
James M. Landwehr 
Director, Data Analysis Research 
Avaya Labs 
Basking Ridge, New Jersey 
 
Sharon Lewis 
Director of Research 
Council of the Great City Schools 
Washington, D.C. 
 
Dane Linn 
Director, Education Division 
National Governors Association 
Washington, D.C. 
 
Eddie Lucero 
Principal 
Griegos Elementary School 
Albuquerque, New Mexico 

Lee McCaskill 
Principal 
Brooklyn Technical High School 
Brooklyn, New York 
 
Barbara Montalto 
Assistant Director of Mathematics 
Texas Education Agency 
Austin, Texas 
 
Judy Rohde 
Mathematics Instructor 
John Glenn Middle School 
Maplewood, Minnesota 
 
Wilfried Schmid  
Professor of Mathematics 
Harvard University 
Cambridge, Massachusetts 
 
Mary Frances Taymans, SND  
Executive Director 
Secondary Schools Department 
National Catholic Education Association 
Washington, D.C. 
 
Zalman Usiskin 
Professor of Education 
Director, University of Chicago School 
Mathematics Project 
Chicago, Illinois 
 
Judy Walter 
Director of Research and Development  
Association for Supervision and  
Curriculum Development 
Alexandria, Virginia 
 
Diana Wearne 
Associate Professor 
School of Education 
University of Delaware 
Newark, Delaware 

NAEP 2013 MATHEMATICS FRAMEWORK 

vii 
 



 

Hung-Hsi Wu 
Professor of Mathematics 
University of California, Berkeley 
Berkeley, California 

2005 NAEP MATHEMATICS PROJECT 
PLANNING COMMITTEE  
 
Dayo Akinsheye 
Mathematics Resource Teacher 
Seaton Elementary School 
Washington, D.C. 
 
Geri Anderson-Nielsen 
Mathematics Specialist 
Georgetown Day School 
Washington, D.C. 
 
Cindy Chapman 
Elementary Teacher 
Albuquerque Public Schools 
Albuquerque, New Mexico 
 
Herbert Clemens 
Professor of Mathematics 
University of Utah 
Salt Lake City, Utah 
 
Carl Cowen 
Professor of Mathematics 
Purdue University 
West Lafayette, Indiana 
 
Jim Ellingson 
Assistant Professor 
Concordia College 
Moorhead, Minnesota 
 
Joan Ferrini-Mundy 
Associate Dean/Director of Science  
and Mathematics 
College of Natural Science 
Michigan State University 
East Lansing, Michigan 
 

Kim Gattis 
Education Program Consultant 
Kansas Department of Education 
Association of State Supervisors of Math-
ematics 
Topeka, Kansas 
 
Anne Gonzales 
Middle School Mathematics Teacher 
South Gate Middle School 
South Gate, California 
 
Jeremy Kilpatrick 
Regents Professor, Mathematics Education 
University of Georgia 
Athens, Georgia 
 
Gerald Kulm 
Curtis D. Robert Professor  
of Mathematics Education 
Texas A&M University 
College Station, Texas 
 
Mary Lindquist 
Fuller E. Callaway Professor  
of Mathematics Education 
Columbus State University 
Columbus, Georgia 
 
Mary Jo Messenger 
Chair, Department of Mathematics 
River Hill High School 
Clarksville, Maryland 
 
Marjorie Petit 
Senior Associate 
The National Center for the Improvement 
of Educational Assessment 
Dover, New Hampshire  
 
Edward Silver 
William A. Brownell Collegiate Professor 
School of Education 
University of Michigan 
Ann Arbor, Michigan 

NAEP 2013 MATHEMATICS FRAMEWORK 

viii 
 



 

 
Debra Vitale 
Mathematics Specialist 
Arlington Public Schools 
Fairfax, Virginia 
 
Frank Wang 
President/CEO 
Saxon Publishing, Inc. 
Norman, Oklahoma 
 
Norman Webb 
Senior Research Scientist 
Wisconsin Center for Education Research 
Madison, Wisconsin 
 
John Wisthoff 
Member, Maryland State Board of  
Education  
Mathematics Professor 
Anne Arundel Community College 
Pasadena, Maryland 

2005 NAEP MATHEMATICS PROJECT   
TECHNICAL ADVISORY PANEL 
 
Fen Chou 
Psychometrician 
Louisiana Department of Education 
Baton Rouge, Louisiana 
 
Eugene Johnson 
Chief Psychometrician 
American Institutes for Research 
Washington, D.C. 
 
Edward Kifer 
Professor and Chairperson 
Department of Educational Policy  
Studies and Evaluation 
College of Education  
University of Kentucky 
Lexington, Kentucky 
 
 

  
Ina Mullis 
Co-Director 
TIMSS and PIRLS International Study 
Center 
Boston College 
Chestnut Hill, Massachusetts 
 
Barbara Plake 
Director 
Buros Center for Testing 
University of Nebraska–Lincoln 
Lincoln, Nebraska 
 
Roger Trent 
Ohio State Assessment Director  
(Emeritus) 
Ohio Department of Education 
Columbus, Ohio 

CCSSO STAFF 
 
Rolf Blank 
Director of Indicators Project 
State Education Assessment Center 
Council of Chief State School Officers 
Washington, D.C. 
 
Wayne Martin 
Director 
State Education Assessment Center 
Council of Chief State School Officers 
Washington, D.C. 
 
John Olson 
Director of Assessment 
State Education Assessment Center  
Council of Chief State School Officers 
Washington, D.C. 
 
Frank Philip 
Senior Project Associate 
State Education Assessment Center 
Council of Chief State School Officers 
Washington, D.C. 

NAEP 2013 MATHEMATICS FRAMEWORK 

ix 
 



 

Linda Dager Wilson 
Consensus Coordinator Consultant 
Council of Chief State School Officers 
Washington, D.C. 
 
Phoebe Winter 
Project Director 
State Education Assessment Center 
Council of Chief State School Officers 
Richmond, Virginia 

SUBCONTRACTORS AND CONSULTANTS 
 
Patricia Kenney 
Senior Research Associate 
University of Michigan 
Ann Arbor, Michigan  
 
Rebecca Kopriva 
Director 
Center for the Study of Assessment  
Validity in Education 
Department of Measurement & Statistics 
University of Maryland  
College Park, Maryland 

Christopher Cross 
Former President 
Council for Basic Education 
Washington, D.C.  
 
Kim Gattis 
President, Association of State  
Supervisors of Mathematics 
Education Program Consultant  
Kansas State Department of Education 
Topeka, Kansas 
 
Linda Plattner 
Director of Policy, Standards and 
Instruction 
Council for Basic Education 
Washington, D.C. 
 
 
 
 
 
 
 

 

 

 

 
Note: This list of project staff and committees reflects professional affiliations during the 
project period for framework development. 

NAEP 2013 MATHEMATICS FRAMEWORK 

x 
 



 

COMMITTEE REPRESENTATION 

Policy Organizations 

Achieve, Inc. 
American Association of School Administrators (AASA) 
American Federation of Teachers (AFT) 
American Mathematical Society (AMS) 
American Statistical Association (ASA) 
Association for Supervision and Curriculum Development (ASCD) 
Association of State Assessment Programs (ASAP) 
Association of State Supervisors of Mathematics (ASSM) 
Business Roundtable/National Alliance of Business 
Council of the Great City Schools 
Education Leaders Council (ELC) 
National Association of Elementary School Principals (NAESP) 
National Association of Secondary School Principals (NASSP) 
National Association of State Boards of Education (NASBE) 
National Association of State Directors of Special Education (NASDSE) 
National Catholic Education Association (NCEA) 
National Education Association (NEA) 
National Governors Association (NGA) 
National Science Foundation (NSF) 
National School Boards Association (NSBA) 
Representative from national textbook publisher 

Mathematical Associations and Groups 

Mathematically Correct 
Mathematical Association of America (MAA) 
National Council of Teachers of Mathematics (NCTM) 
Trends in International Mathematics and Science Study (TIMSS) 

Educators 

Classroom mathematics teachers from public and non-public schools  
Principals 
District and state mathematics specialists 
Mathematics and mathematics education professors from public and private universities, 
colleges, and community colleges 

Technical Experts 

University professors 
State testing specialists 
Representatives from private research organizations

NAEP 2013 MATHEMATICS FRAMEWORK 

xi 
 



 

CHAPTER ONE 
OVERVIEW  

Since 1973, the National Assessment of Educational Progress (NAEP) has gathered  
information about student achievement in mathematics. Results of these periodic assess-
ments, produced in print and web-based formats, provide valuable information to a wide 
variety of audiences. They inform citizens about the nature of students’ comprehension of 
the subject, curriculum specialists about the level and nature of student achievement, and 
policymakers about factors related to schooling and its relationship to student proficiency 
in mathematics.  
 
The NAEP Assessment in mathematics has two components that differ in purpose. One 
assessment measures long-term trends in achievement among 9-, 13-, and 17-year-old 
students by using the same basic design each time. This unique measure allows for com-
parisons of students’ knowledge of mathematics since it was first administered in 1973. 
The main NAEP Assessment is administered at the national, state, and selected urban  
district levels. Results are reported on student achievement in grades 4, 8, and 12 at the 
national level, and for grades 4 and 8 at the state level and for large urban districts that 
volunteered to participate. The main NAEP Assessment is based on a framework (such as 
this one) that can be updated periodically. The 2013 Mathematics Framework reflects 
changes from 2005 in grade 12 only; mathematics content objectives for grades 4 and 8 
have not changed. Therefore, main NAEP trend lines from the early 1990s can continue 
at fourth and eighth grades for the 2013 assessment. Special analyses have also deter-
mined that main NAEP trend lines from 2005 can continue at 12th grade for the 2013 as-
sessment. 
 
Taken together, the NAEP Assessments provide a rich, broad, and deep picture of student 
mathematics achievement in the United States. Results are reported in terms of scale 
scores and percentiles. These reports provide comprehensive information about what  
students in the United States know and can do in the area of mathematics. These reports 
present information on strengths and weaknesses in students’ knowledge of mathematics 
and their ability to apply that knowledge in problem-solving situations. In addition, these 
reports provide comparative student data according to gender, race/ethnicity, socioeco-
nomic status, and geographic region; describe trends in student performance over time; 
and report on relationships between student proficiency and certain background variables. 
 
Student results on the main NAEP Assessment are reported for three achievement levels 
(Basic, Proficient, and Advanced) as described below: 

• Basic denotes partial mastery of prerequisite knowledge and skills that are fun-
damental for proficient work at each grade.  

• Proficient represents solid academic performance for each grade assessed. Stu-
dents reaching this level have demonstrated competency over challenging subject 
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matter, including subject-matter knowledge, application of such knowledge to 
real-world situations, and appropriate analytical skills.  

• Advanced represents superior performance.  
 
These levels are intended to provide descriptions of what students should know and be 
able to do in mathematics. Established for the 1992 mathematics scale at grades 4 and 8 
and for the 2005 and 2009 mathematics scale at grade 12 through a broadly inclusive 
process and adopted by the National Assessment Governing Board, the three levels per 
grade are the primary means of reporting NAEP data. Compared with 2005, the 2009 
achievement level descriptions for grade 12 reflect updated content. See appendix A for 
the NAEP Mathematics Achievement Level Descriptions. 

 WHAT IS AN ASSESSMENT FRAMEWORK? 

An assessment framework is like a blueprint. It lays out the basic design of the assess-
ment by describing the mathematics content that should be tested and the types of  
assessment questions that should be included. It also describes how the various design 
factors should be balanced across the assessment. A companion document to this frame-
work, Assessment and Item Specifications for the NAEP Mathematics Assessment, gives 
more detail about development of the items and conditions for the 2013 NAEP Mathe-
matics Assessment.  
 
This is an assessment framework, not a curriculum framework. In broad terms, this 
framework attempts to answer the question: What mathematics skills should be assessed 
on NAEP at grades 4, 8, and 12? The answer to this question must necessarily take into 
account the constraints of a large-scale assessment such as NAEP with its limitations on 
time and resources. Of critical importance is the fact that this document does not attempt 
to answer the question: What (or how) mathematics should be taught? The framework 
was developed with the understanding that some concepts, skills, and activities in school 
mathematics are not suitable to be assessed on NAEP, although they may well be im-
portant components of a school curriculum. Examples would be an extended project that  
involves gathering data or a group project. 
 
This framework describes a design for the main NAEP assessments at the national, state, 
and district levels, but it is not the framework for the long-term trend NAEP Assessment 
described earlier. 

NEED FOR A NEW FRAMEWORK AT GRADE 12 

For several years, the Governing Board has focused special attention on ways to improve 
the assessment of 12th graders by NAEP. The goal for this 12th-grade initiative is to  
enable NAEP to report on how well prepared 12th-grade students are for postsecondary 
education and training. To accomplish this goal, the content of the assessments as 
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described in the 2005 Mathematics Framework was analyzed and revisions considered. 
The challenge was to find the essential mathematics that can form the foundation for 
these postsecondary paths. These should include use of quantitative tools, broad compe-
tence in mathematical reasoning, mathematics required for postsecondary courses, and 
the ability to integrate and apply mathematics in diverse problem-solving contexts. Anal-
ysis of the 2005 Mathematics Framework revealed that some revisions would be neces-
sary to meet this challenge. 

FRAMEWORK DEVELOPMENT PROCESS 
 
To implement this change at the 12th grade, the Governing Board contracted with 
Achieve, Inc., to examine NAEP’s Mathematics Framework in relation to benchmarks set 
by the American Diploma Project. An Achieve panel of mathematicians, mathematics 
educators, and policymakers proposed increasing the scope and rigor of 12th-grade 
NAEP. Achieve developed new assessment objectives, and a panel of mathematicians 
and mathematics educators (including classroom teachers) reviewed and revised the  
objectives and matched them against the current set of objectives for grades 4 and 8. The 
panel conducted focus groups with the Association of State Supervisors of Mathematics 
and survey reviews with various NAEP constituents, using repeated rounds of reviews. 
The Governing Board approved the final set of grade 12 objectives in August 2006. 

CHANGES FROM 2005 FRAMEWORK 
 
The exhibit below compares the 2009-2013 and 2005 mathematics frameworks. 

 
Exhibit 1. Comparison of 2005 and 2009–2013 mathematics frameworks 

Mathematics content • Objectives for grades 4 and 8 remain the same 
• New subtopic of “mathematical reasoning” at grades 

4, 8, and 12 
• Distribution of items for each content area at all grades 

remains the same 
• New objectives for grade 12 

Mathematical complexity New clarifications and new examples to describe levels of 
mathematical complexity  

Calculator policy Remains the same 
Item formats Remains the same 
Tools and manipulatives Remains the same 
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