Calculation vs. Context

Quantitative Literacy and
Its Implications for Teacher Education



The opinions expressed in this volume are those of the authors and do
not represent positions or policies of the National Science Foundation,
the Johnson Foundation or the Mathematical Association of America.

Figure 2 on page 31: Handbook of Research on Educational Psychology, Gustafsson
and Undheim, Thomson Gale, 1996, figure 8-5, page 201. Reprinted by permission of
David Berliner, Arizona State University.

Figures 3a, 3b, and 3¢ on pages 31-32: Kit of Factor-Referenced Cognitive Test (KIT)
materials are reprinted by permission of Educational Testing Service, the copyright
owner. However, the test questions and any other testing information is provided in
their entirety by the Mathematical Association of America. No endorsement of this
publication by Educational Testing Service should be inferred.

Figure 4 on p. 33: Pope; Simon, Est. of Herbert A., Human Problem Solving, ©1972, p.
143. Reprinted by permission of Pearson Education, Inc., Upper Saddle River, NJ.

Figures 2—5 on pages 92-93: USA Today On-Line Snapshots. ©USA TODAY, reprinted
with permission.

© 2008 by
The Mathematical Association of America (Incorporated)

Library of Congress Catalog Card Number 2008926250
ISBN 978-0-88385-908-7
Printed in the United States of America

Current Printing (last digit):
10987654321



Calculation vs. Context
Quantitative Literacy and
Its Implications for Teacher Education

June 22-24, 2007
Wingspread Conference Center

Racine, Wisconsin

Edited by

Bernard L. Madison
University of Arkansas

and

Lynn Arthur Steen
St. Olaf College

Published and Distributed by

Mathematical Association of America



Sponsored by

The Mathematical Association of America’s
Preparing Mathematicians to Educate
Teachers (PMET) Project

funded by the

National Science Foundation

and

THE JOHNSON FOUNDATION
Wingspread Conference Center

Preparing Mathematicians to Educate Teachers (PMET) is funded by DUE-
0230847, a grant issued through the National Dissemination Track of the NSF
Course, Curriculum and Laboratory Improvement Program (CCLI-ND).



Conference Steering Committee

Stanley Katz, Professor, Woodrow Wilson School of Public and International
Affairs, Princeton University; Director, Center for Arts and Cultural Policy
Studies; president emeritus of the American Council of Learned Societies.

Bernard L. Madison, Professor of Mathematics, University of Arkansas;
President, National Numeracy Network; formerly Dean of the J.
William Fulbright College of Arts and Sciences; co-director of Preparing
Mathematicians to Educate Teachers.

Robert Orrill, Executive Director, National Council on Education and
the Disciplines; formerly Senior Advisor, Woodrow Wilson National
Fellowship Foundation; formerly Executive Director of the Office of
Academic Affairs at the College Board.

Richard Scheaffer, Professor emeritus of Statistics, University of Florida;
Chair, Conference Board for the Mathematical Sciences; formerly
President of the American Statistical Association.

Carol Geary Schneider, President, Association of American Colleges and
Universities; Ph.D. in history from Harvard University; leader of AAC&U’s
Liberal Education and America’s Promise, Greater Expectations: The
Commitment to Quality as a Nation Goes to College, and American
Commitments. Diversity, Democracy, and Liberal Learning.

Lynn Arthur Steen, Professor of Mathematics, St. Olaf College; former
President of the Mathematical Association of America; editor of
Mathematics and Democracy; author of Achieving Quantitative Literacy.

Corrine Taylor, Director of the Quantitative Reasoning Program and
Assistant Professor of Economics at Wellesley College, President-
elect, National Numeracy Network; research on elementary and
secondary school finance.

Alan Tucker, Distinguished Teaching Professor of Mathematics, SUNY
at Stony Brook; lead author, Mathematical Education of Teachers,
co-director, Preparing Mathematicians to Educate Teachers.






Contents

Introduction

Planning a Conversation about Quantitative Literacy and Teacher
Education

Bernard L. Madison . .......... . ... . i

Reflections on Wingspread Workshop

Lynn Arthur Steen . ......... ... .. i

Keynote Presentation

Reflections on Quantitative Reasoning: An Assessment Perspective

Richard J. Shavelson .......... . ... . ... .. ... . .....

Commissioned Papers

Humanism and Quantitative Literacy

Robert Orrill . ... .. . .

Arguing with Numbers: Teaching Quantitative Reasoning through
Argument and Writing

Neil Lutsky .. ...

Fractions and Units in Everyday Life

Alan Tucker ... ... . .

Quantitative Literacy and School Mathematics: Percentages and
Fractions

Milo Schield ........ ... . .. . .

Preparing Students for the Business of the Real (and Highly
Quantitative) World

Corrine Taylor ........ ... .. ..



viii Calculation vs. Context

Beyond Calculation: Quantitative Literacy and Critical Thinking about
Public Issues
Joel Best . ..o 125

Quantitative Literacy for All: How Can We Make it Happen
Hugh Burkhardt ........ ... .. .. ... .. .. ... .. .. ...... 137

The Licensure of Teachers for Quantitative Literacy: Who Should Be
Entitled to Teach QL?
Frank B. Murray . ......... ... .. 163

Workshop Discussions

Institutional Audit Questions .. ......... ... . ... .. 189
List of Participants . . .. ......... .ot 195



