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AW Use of This Manual

This training program was developed by the Georgia Department of Education as part of a series
of professional development opportunities to help teachers increase student achievement through
the use of th&eorgia Performance Standards.

For more information on this or other GPS training, you may go to the math webpage through
the Georgia Department of Education website under Curriculum and Instruction or use the direct
link http://www.gadoe.org/ci_services.aspx?PageReqg=ClServMath

AW Training Materials

The module materials (guides, presentations, etc.) will be available electronically on
http://www.georgiastandards.oumder the training tab after all trainings of Days 1, 2 and 3 have
occurred. Consult the trainer for availability.



http://www.gadoe.org/ci_services.aspx?PageReq=CIServMath
http://www.georgiastandards.org/

GPS Training Days 1, 2 and 3 Mathematics 1 Research and Resource Manual

AW Organization of the Research and Resourganual

The People Involved
Relevam and Supporting Research
Additional Research
Instructional Resources
Middle SchoolLearning Tasks
Algebra Ladder
High School Learning Tasks
Article: Never SayAnything a KidCan Say!
Article: Tips and Strategies for @eaching at the Secondarg\el
The Equalizer
Four Parts of a Lesson
Co-Teaching Models Between General and Special Education Teachers
Georgia Student Achievement Pyramid of Interventions
Multiple Representations
Middle SchoolGPS Mathematic¥ertical Alignment Charts
High SchoolGPS Mathematic¥ertical Alignment Charts

Additional Instructional Resources
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The People involved

Expert Advisory Panel 20032004

The Expert Advisory Panel was charged with guiding and overseeing the writing of the
K-12 mathematics cuariculum.

Dr. Sybilla Beckman#Kazez Ms. Paula Gault Mr. Joe Redden
Department of Mathematics Superintendent Superintendent
University of Georgia Forsyth County Schools Cabb County Schools
Dr. Michael N. Bleicher Dr. Fred Kiehle Mr. Michael Sims
Department of Mathematical Georgia epartment of Principal, Parks Middle
Sciences Technical and Adult School
Clark Atlanta University Education Atlanta Public Schools
Mr. Boon Boonyapat Dr. Barbara Lee Dr. Sue Snow
Model Math Teacher Principal Principal, Conyers Middle
Atlanta Public Schools DeKalb County Schools School
Rockdale County Schools
Mr. Phil Daro Dr. Judy Monsaas
Director Board of Regents Jeremy Kilpatrick, Ph.D.
The Public Forum on School The University System of Regentsé Professor
Accountability Georgia Mathematics Education
University of Georgia

Dr. Stanley DeJarnett Mr. Mark Musick Commitee Chair, Reviewing
Superintendent President Research on Mathematics
Morgan County Schools SoutherrRegional Education Learning

Board National Research Councll
Dr. Stephen Dolinger
Georgia Partnership for
Excellence in Education

Secondary Writing Team 20032004

The Secondary Writing Team was charged with writing the first draft of the secondary
mathematics curriculum with guidance from the Expert Advisory Panel.

Carolyn Baldree Carol J. Blackburn Catherine Franklin
Mathematics Specialist Mathematics Department Mathematics Teacher
Georgia Department of Johnson High School Columbus High School
Education Hall County Public schools Muscogee County Public
Schools
Mr. Boon Boonyapat Janet Dais Past President, Georgia
Model Math Teacher Mathematics Teacher Council of Teachers of
Atlanta Public Schools Starrs Mill High School Mathematics

Fayette County Schools



GPS Training Days 1, 2 and 3 Mathematics 1

Claire Pierce
Mathematics Speciisk
Chattooga County Schools

Peggy Pool
Mathematics Teacher
Palmer MiddleSchool

Cobb County Public Schools

Frieda Powell
Mathematics Specialist
Early County Public Schools

High School Advisory Committee

Research and Resource Manual

Dottie Whitlow
President, Georgia Council of
Teachers of Mathematics
National Center on Education
and the Economy
MathematicsSpecialist

20042006

The High School Advisory Committee was carged with writing the final draft of the high
school mathematics currizlum adopted by the StateBoard of Education.

Shelly Allen

Mathematics Coordinator,-K
12

Richmond County Public
Schools

Diann Phillips Ash
Coordinator of Mathematics,
K-12

Atlanta Public Schools

Catherine C. Aust, Ph.D.
Professor of Mathematics
Clayton College & State
University

Pas¢ Chair,

Carol J. Blackburn
Mathematics Department
Chair

Johnson High School

Hall County Public schools

Sandy Blount

PRISM Program Specialist
College of Education
University of Georgia

Dr. Josephine D. Davis
Professor of Mathematics
Fort Valley State Wiversity

Janet Davis
Mathematics Teacher
Starrs Mill High School
Fayette County Public
Schools

Brad Findell, Ph.D.
Assistant Professor
Mathematics Education
University of Georgia

Christine Franklin, Ph.D.
Lecturer and Honors
Professor

Undergraduate @rdinator
Department of Statistics
University of Georgia

Chair, Writing
Curriculum Framework for
Prekk12 Stati sti
American Statistical
Association

Catherine Franklin
Mathematics Teacher
Columbus High School
Muscogee County Puibl
Schools

Past President, Georgia
Council of Teachers of
Mathematics

Eric Greene

Executive Director
Georgia Coalition for
Science, Technology and
Mathematics Education

Jeremy Kilpatrick, Ph.D.
Regent sb
Mathematics Education
University of Geogia
Committee Chair, Reviewing
Research on Mathematics
Learning

National Research Council

Katherine Miller
Mathematics Specialist

Nerthaast Gewrgia Regional

Education Services Agency

Educati ono
Tom Morley, Ph.D.
Professor of Mathematics
Georgia Institute of
Tecmology

Paul Ohme, Ph.D.
Director, Center for
Education Integrating
Science, Mathematics and
Computing

Georgia Institute of
Technology

Professor
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Tom Ottinger, Ph.D.
Associate Professor of
Mathematics

Reinhardt College

Past President, Georgia
Council of Teachersfo
Mathematics

Claire D. Pierce
Mathematics Specialist
Georgia Department of
Education

Peggy Pool

Mathematics Teacher
Palmer Middle school

Cobb County Public Schools

Frieda Powell
Mathematics Specialist
Early County Public Schools

James E Pratt,dE D.

High School Mathematics
Coordinator

Cobb County Public Schools

Lynn Ridgeway
Mathematics Coordinator
Fayette County Public
Schools

James E. Smith, Ed. D.
Assistant Professor
Curriculum and Instruction
Fort Valley State University

L. Lynn Stallings Ph.D.
Secondary and Middle
Grades Education
Kennesaw State University

Christine D. Thomas, Ph.D.
Associate Professor
Mathematics Education
Georgia State University

K-12 Advisory Committee

Research and Resource Manual

David Stone, Ph.D.
Professor of Mathematics
Georgia Southern University
Chair, Board 6Directors
Georgia Coalition for
Science, Technology and
Mathematics Education

Marian Tillotson, Ph.D.
Mathematics Coordinator
Henry County Public schools
President, Georgia Council of
Supervisors of Mathematics

Dottie Whitlow

President, Georgia Councif
Teachers of Mathematics
Mathematics Specialist
National Center on Education
and the Economy

20062007

The K-12 Advisory committee ischarged with advising and guiding the implementation of

the K-12 curriculum.

Shely Allen

Mathematics Coordinator,-K2
Richmond County Public
Schools

Catherine C. Aust, Ph.D.
Professor of Mathematics
Clayton College & State
University

Barbara Ferguson
Associate professor of
Mathematics

Kennesaw State University
President, Georgia @aocil of
Teachers of Mathematics

Brad Findell, Ph.D.
Assistant Professor
Mathematics Education
University of Georgia

Christine Franklin, Ph.D.
Undergraduate Coordinator
Department of Statistics
University of Georgia
Chair,
CurriculumFramework for
Prek-1 2
American Statistical
Association

Writing

Catherine Franklin
Mathematics Teacher
Columbus High School
Muscogee County Public
Schools

Past President, Georgia
Council of Teachers of
Mathematics

TDennpifen FUnderburkii A

Mathematics Coordinator

Stati sti csCofdtuCoantyi on o

Sheila Jones

Senior Executive Director of
P-16 Programs

University System of Georgia
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Fred Kiehle

Director

Instructional Support
Services

Georgia Department of
Technical and Adult
Education

Jeremy Kilpatrick, Ph.D.
Regent so
Mathematics Education
University of Georgia
Committee Chair, Reviewing
Research on Mathematics
Learning

National Research Council

Derek Lance
Mathematics Department
Head

Northwestern Technical
College

Diana Lossner
Mathematics Department
Chair

Pope High School

Cobb County Schools

Lynda Luckie

Mathematics Coordinator
Gwinnett County

President, Georgia Council of
Supervisors of Mathematics

Debra M. Lyons
Director

Governor's Office of
Workforce Development

Kaycie Maddox
Mathematics Constant
Northeast Georgia RESA

Phyllis Martin
Mathematics Specialist
Georgia department of
Education

Denise MewbornPh.D.
Professor and Department
Chair

Department of Mathematics

Pr of e s s amnd Science Education

University of Georgia

Katherine Miller
Mathematics Sgcialist
Northeast Georgia Regional
Education Services Agency

Tom Morley, Ph.D.
Professor of Mathematics
Georgia Institute of
Technology

Mark Musick

Chairman

State Workforce Investment
Board

Paul Ohme, Ph.D.
Director, Center for
Education Integrating
Sdence, Mathematics and
Computing

Georgia Institute of
Technology

Tom Ottinger, Ph.D.
Associate Professor of
Mathematics

Reinhardt College

Past President, Georgia
Council of Teachers of
Mathematics
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Carolyn G. Randolph
Mathematics Department
Chair

GAVS Caoordinator
Kendrick High School
Muscogee County Schools

L. Lynn Stallings, Ph.D.
Secondary and Middle
Grades Education
Kennesaw State University

Dawn Souter
Mathematics Coordinator
Forsyth County Schools

Christine D. Thomas, Ph.D.
Associate Professor
Mathematics Education
Georgia State University

Mark Wilson

Principal

Morgan Cainty High School
Morgan County Schools

Dr. Dorothy Zinsmeister
Assistant Vice Chancellor for
Academic Affairs

Associate Director for Higher
EducationPRISM Initiative
University §stem of Georgia
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Regional Education Service Agencies (RESA) Collaborative

Denise Huddlestun
Metropolitan RESA

Jonathan Laney
West Georgia RESA

Kaycie Maddox
Northeast Georgia RESA

Amy Mast

Georgia Department of
Education

Board of Regats,
University System of
Georgia

Samantha McGaw
Central Savannah River
Area RESA

Dr. Chandra Orrill
Learning and Performance
Support Laboratory
University of Georgia

Shari Quintero
Pioneer RESA

Betty Ray
Coastal Plains RESA

Robbie Ray
Oconee RESA

Linda Segars
Metropolitan RESA

Claire Smith
Okefenokee RESA

Kim White-Fredette
Griffin RESA

Lou Rodeheaver
Middle Georgia RESA

Marcia Williams
Pioneer RESA

K-2 Framework and Task Committee

Jean Anderson
Program Director
CEISMC

TheresaBanker
Department of Mathematics
Kennesaw State University

Jana Beanblossom
Consultant
SW-RESA

Krista Bennet

K-5 Mathematics Coach
Gwinnett County Public
Schools

Robin Berry
First Grade Teacher
Rockdale County Schools

Genie Brown
Literacy Specialist
Cobb County Schools

Lisa Bryan

Elementary School Teacher
on Special Assignment
Georgia Department of
Education

Karen Crider

K-5 Mathematics Coach
Houston County Public
Schools

Brenda Erwin
Mathematics Specialist
Americabs
Choice

JennyFunderburk
Curriculum Director
Colquitt County Public
Schools

Laura Grimwade
Mathematics Supervisor
Rockdale County Schools

Lyn Hart
Professor Mathematics
Education

Elizabeth Harrison

Title 1 Mathematics Lead
Teacher K8

Houston County Schools

Choice/ Georgi ads

Lynda Hdman
Marietta City Schools
Elementary EIP Teacher
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Amy Krause
K-5 Mathematics Supervisor
Cobb County Public Schools

Kelly McCurry
Kindergarten Teacher
Cobb County Schools

Terrell Moore
Third Grade Teacher
Henry County Public Schools

Lynne Moss
Kindergaten Teacher
Rockdale County Schools

Karen Murphy
Kindergarten Teacher
Barrow County Public
Schools

Darlene Pitts
Mathematics Specialist
Cobb County Schools

Susan Swars

K-12 Instructional Coach
Randolph County Public
Schools

Rachel Scott
Mathematics Failitator
Cobb County Schools

Stephanie Smith
Assistant Professor
Mathematics Education
Georgia State University
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Dawn Souter

K-12 Coordinator
Forsyth County Public
Schools

Laura Smith

Professor of Early Childhood
Education

Georgia State University

Leslie Willaford
First grade teacher
Rockdale County Schools

3-5 Framework and Mapping Committee

Jane Barnard

Professor Mathematics
Education

Armstrong State University

Mathew Bryson
Special Education Teacher
Murray County Schools

Janie Cates
Mathematics Coordinator
Douglas County Schools

Greg Harell
Professor of Mathematics
Valdosta State University

Mary Johnson
Elementary EIP Teacher
DeKalb County Schools

Greta Loeber
Mathematics Specialist
Gwinnett CountyPublic
Schools

Lynda Luckie

Mathematics Coordinator
Gwinnett County

President, Georgia Council of
Supervisors of Mathematics

Alexia Luten
6" Grade EIP Teacher
Chatham County Schools

Helen Morris
Gwinnett County Public
Schools

Linda Oliver
6-8 Academic Coach
Chatham County Schools

Nathalie Roark

Special Education Teacher
Fayette County Public
Schools

Carmen Smith
Teacher on Special
Assignment

Georgia Department of
Education

Mark Smith

Mathematics K12 Teacher
on Special Assignment
Cherokee County Schools

Sandra Trowell
Professr of Mathematics
Valdosta State University

Veronica Williams

4" Grade Mathematics
Teacher

DeKalb County Schools

Tad Watanabe
Professor of Mathematics
Kennesaw state University
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6" Grade Framework Committee

Lisa Bryan

Teacher on Special
Assigmrment

Georgia Department of
Education

LaurelBleich
Mathematics Teacher
The Westminster Schools

Sarah Ledford
Department of Mathematics

Kennesaw State University
Claire Pierce

Mathematics Specialist
Georgia Department of
Education

Peggy Pool

Teacher orgpecial
Assignment

Georgia Department of
Education

Wendy Sanchez
Department of Mathematics
Kennesaw State University

Dottie Whitlow

President, Georgia Council of
Teachers of Mathematics
Mathematics Specialist
National Center on Education
and the Economgn

7" Grade Framework Committee

Cindy Apley
Shiloh Middle School
Gwinnett County

Dr. Thomas Banchoff
Professor of Mathematics
Brown University

Mary Garner
Professor of Mathematics
Kennesaw State University

Debbie Gober
Columbus State University

Cindy Henning
Columbus State University

Tom Ottinger
Reinhardt College

Frieda Powell
Early County Schools

Peggy Pool

Teacher on Special
Assignment

Georgia Department of
Education

Donna Saye
Georgia Southern University

Sharon Taylor
Georgia Southerbniversity

8" Grade Framework Committee

ChrisHarow
The Westminster School

Annita Hunt
Clayton State University

Carla Modavan
Berry Qollege

Linda Nash
Clayton State University

Kelli Nipper
Clayton State University

Peggy Pool

Teacher on Spedia
Assignment

Georgia Department of
Education
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Math ematics1 Framework Committee

Cathie AustPh.D. Sabrina Hancock Massie McAdooPh.D.
Mathematics Professor Mathematics Teacher Mathematics Teacher
Clayton State College and Mill Creek High School Lakeside High School
University

Tom Morley, Ph.D. Janet Davis
Barbara W. Fergusqi®h.D. Mathematics Professor Mathematics Teacher
Mathematics Professor Georgia Institute of Starros Mil |l Hi gh S
Kennesaw State University Technology

Claire Pierce

Brad Findel, Ph.D. Debbie Poss Mathematics Program
Mathematics Education Mathematics Teacher Manager
University of Georgia Lassiter High School Department of Education

Parent Letters and Concept Maps

Marsha Shrago

Program Director

Center for Edaation Integrating
Science Mathematics and Computing
Georgia Institute of Technology

Webcasts

Dr. Judy OO6Neal
North Georgia College

Classroom Videos
Dr. Chandra Qfll

Learning and Performance Support Lab
University of Georgia
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High SchoolTraining Team

Shelly Allen
Richmond County Schools

Mark Argo
Morgan County Schools

Laurel Bleich
The Westminster Schools

Angie Davis
White County Schools

Janet Davis

Fayette County Schools
Georgia Department of
Education

Tammy Doralson
Grady County Schools

Cathy Franklin
Muscogee County Schools

Jenny Funderburke
Colquitt County Schools

Lisa Gugino
Rockdale County Schools

Greg Hatrrell
Valdosta State University

Mark Henderson
Fayette County Schools

Nicole Ice
KennesawState University

Board of Regents
University System of €orgia

Center for Education Integrating
Science Mthematicsand Computing

Carol Johansen

Chattahooche€&lint RESA

Diana Lossner
Cobb County Schools

Kaycie Maddox

Northeast Georgia RESA

Massie McAdoo
DeKalb County Schools
Georgia Department of
Education

Tom Ottinger
Reinhardt College

Peggy Pool

Cobb County Schools
Georgia Department of
Education

Debbie Poss
Cobb County Schools

Claire Pierce
Mathematics Program
Manager

Georgia Department of
Education

Robbie Ray
Oconee RESA

Lou Rodeheaver
Macon ETTC

Partners
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Linda Segars
Metro RESA

Marsha Shrago
CEISMC

Bonnie Stoker
Houston County Schools

Anthony Stinson
DeKalbCounty Schools

Anita Sprayberry
Henry County Schools

Ann Schintzius
Gwinnett County Schools

Laura Speer
Cobb County Schools

Janet Tomlison
Oconee County Schools

Sharon Taylor
Georgia Southern University

Sharquinta Tuggle
Rockdale County Schools

Lynn Stallings
Kennesaw State University

Kim White-Fredette
Griffin RESA

Georgia Institute of Technology
Georgia Publi®roadcasting

Learning and Performance Support Lab
University of Georgia
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Statement of the Mathematics Advisory Committee

Theknowledge and skills that a Georgia high school graduate needs to be successful in college,
in the military, or on entry into a higiech economy require access to the same rigorous
curriculum.

Jobs that are characterized as routine in nature, do ravénsignificant problem solving, and

do not involve creativity are jobs that are now being outsourced and will continue to be subject
to outsourcing to other countries or to be filled by unskilled labor. Consequently, Georgia
students finishing high schbneed to take responsibility for their own learning, be lifelong
learners, be creative, be problem solvers, be adaptable, and have a strong background in
mathematics, science, and technology.

Georgia has adapted from the Japanese mathematics currtbeldofiowing characteristics:
1) fewer topics at each grade level
2) more rigor and depth
3) an integrated curriculum
4) aclear, focused path to higher (college) mathematics

The Georgia Performance Standards for mat hema
1) Rigor
2) Relevance
3) Relationships, and
4) Reasoning

The Standards strike a balance between concepts, skills, and problem solving. The curriculum
provides more depth in concepts than its predecessor, presents real and relevant tasks, and
remains strong in computatiainskills. The Standards offer three sequences (core, regular, and
accelerated) that require students to attain a common level of mastery and allow students to
move from one sequence to another upon completion of periodic benchmarks.

The Standards reqeithe mastery of the skills, fluency, understanding, and experience needed

for economic success regardless of a studentd
Specifically, they provide a path that enables any student to achieve excellence inlcateers t

demand a high level of mathematical ability.

This revision of the high school GPS results from collaboration by master classroom teachers,
district and regional level mathematics leadership, and higher education faculty from both
mathematical scienaepartments and colleges of education.

The committee is proud to present the proposed high school Georgia Performance Standards for
adoption.
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Georgialhstimute B Y
off Technolegy e et

Success in Mathematics at Georgia Tech

Mathematics is an integral part of all science and engincering, A solid
mathematical foundation is essential for the successful completion of an undergraduate
degree at the Georgia Institute of Technology.

Success does not come from merely covering a shopping list of topics during the
K-12 years. In fact, more isn't necessarily better.

AP Caleulus credit is weleome, but it is not essential for success at Tech. Far
more important, a solid mathematical foundation requires extensive preparation in middle
and high school (including the senior year) with focus on mathematical reasoning, :
problem solving, and an in-depth understanding of algebra, peometry, and functions,
including graphing. Incoming Tech students should be able to use mathematics in an i
applied context; frame the situation as a problem that can be solved using geometric
and/or algebraic concepts; and interpret their answers in terms of the context,

The students who succeed at Tech are able to do quick, accurate algebraic
computation, They should have experience in golving mathematical problems that require
multiple steps and integration of a variety of topics. They should also be given problems
of such difficulty that even the brightest students may take hours or days to solve them.
This cannot occur when new topics are introduced at 4 rapid rate and coverage of material
is the primary emphasis.

Y T P

Prepared by Members of the School of
Mathematics, Georgia Tech March 2006
Rena Brakehill

Tom Morley

Enid Steinbert

Yang Wang

LR

A Ul af the Linioersity Syslemr of Cegrgin An Egusi amd L Opp y
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How to Bring Our Schools Out of the 20th Century

Sunday, Dec. 10, 2006 By CLAUDIA WALLIS, SONJA STEPTOE

JASON FULFORD AND PAUL SAHRE FOR TIME

Article Tools

Print
Email
Reprints

There's a dark little joke exchanged by educators with a dissident streak: Rip Van Winkle awakens in the 21st century after a
hundred-year snooze and is, of course, utterly bewildeed by what he sees. Men and women dash about, talking to small
metal devices pinned to their ears. Young people sit at home on sofas, moving miniature athletes around on electronic
screens. Older folk defy death and disability with metronomes in their chests and with hips made of metal and plastic.
Airports, hospitals, shopping malls --every place Rip goes just baffles him. But when he finally walks into a schoolroom, the
old man knows exactly where he is. "This is a school," he declares. "We used to have #se back in 1906. Only now the
blackboards are green."

American schools aren't exactly frozen in time, but considering the pace of change in other areas of life, our public schools
tend to feel like throwbacks. Kids spend much of the day as their greatgrandparents once did: sitting in rows, listening to
teachers lecture, scribbling notes by hand, reading from textbooks that are out of date by the time they are printed. A
yawning chasm (with an emphasis on yawning) separates the world inside the schoolhousefrom the world outside.

For the past five years, the national conversation on education has focused on reading scores, math tests and closing the
"achievement gap" between social classes. This is not a story about that conversation. This is a story abouhe big public
conversation the nation is not having about education, the one that will ultimately determine not merely whether some
fraction of our children get "left behind" but also whether an entire generation of kids will fail to make the grade in the global
economy because they can't think their way through abstract problems, work in teams, distinguish good information from
bad or speak a language other than English.

This week the conversation will burst onto the front page, when the New Commission on the Skills of the American
Workforce, a high-powered, bipartisan assembly of Education Secretaries and business, government and other education
leaders releases a blueprint for rethinking American education from pre -K to 12 and beyond to better prepare stidents to
thrive in the global economy. While that report includes some controversial proposals, there is nonetheless a remarkable
consensus among educators and business and policy leaders on one key conclusion: we need to bring what we teach and how
we teach into the 21st century.

Right now we're aiming too low. Competency in reading and math--the focus of so much No Child Left Behind (NCLB)
testing--is the meager minimum. Scientific and technical skills are, likewise, utterly necessary but insufficient. T oday's
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economy demands not only a high-level competence in the traditional academic disciplines but also what might be called
21st century skills. Here's what they are:

Knowing more about the world. Kids are global citizens now, even in small-town America, and they must learn to act that
way. Mike Eskew, CEO of UPS, talks about needing workers who are "global trade literate, sensitive to foreign cultures,
conversant in different languages"--not exactly strong points in the U.S., where fewer than half of high school students are
enrolled in a foreign -language class and where the sociaktudies curriculum tends to fixate on U.S. history

Thinking outside the box. Jobs in the new economy--the ones that won't get outsourced or automated--"put an enormous
premium on creative and innovative skills, seeing patterns where other people see only chaos," says Marc Tucker, an author
of the skills-commission report and president of the National Center on Education and the Economy. Traditionally that's
been an American strength, but schools have become less daring in the backio-basics climate of NCLB. Kids also must learn
to think across disciplines, since that's where most new breakthroughs are made. It's interdisciplinary combinations --design
and technology, mathematics and art--"that produce YouTube and Google," says Thomas Friedman, the bestselling author
of The World Is Flat.

Becoming smarter about new sources of information. In an age of overflowing information and proliferating media, kids

need to rapidly process wha's coming at them and distinguish between what's reliable and what isn't. "It's important that
students know how to manage it, interpret it, validate it, and how to act on it," says Dell executive Karen Bruett, who serves
on the board of the Partnership for 21st Century Skills, a group of corporate and education leaders focused on upgrading
American education.

Developing good people skills. EQ, or emotional intelligence, is as important as 1Q for success in today's workplace. "Most
innovations today involv e large teams of people," says former Lockheed Martin CEO Norman Augustine. "We have to
emphasize communication skills, the ability to work in teams and with people from different cultures."

Can our public schools, originally designed to educate workers fa agrarian life and industrial -age factories, make the
necessary shifts? The Skills commission will argue that it's possible only if we add new depth and rigor to our curriculum and
standardized exams, redeploy the dollars we spend on education, reshape tk teaching force and reorganize who runs the
schools. But without waiting for such a revolution, enterprising administrators around the country have begun to update

their schools, often with ideas and support from local businesses. The state of Michigan, @nceding that it can no longer
count on the ailing auto industry to absorb its poorly educated and low -skilled workers, is retooling its high schools,
instituting what are among the most rigorous graduation requirements in the nation. Elsewhere, organizati ons like the Bill
and Melinda Gates Foundation, the Carnegie Foundation for the Advancement of Teaching and the Asia Society are pouring
money and expertise into model programs to show the way.

What It Means to Be a Global Student

Quick! How many ways canyou combine nickels, dimes and pennies to get 20¢? That's the challenge for students in a
second-grade math class at Seattle's John Stanford International School, and hands are flying up with answers. The students
sit at tables of four manipulating play mo ney. One boy shouts "10 plus 10"; a girl offers "10 plus 5 plus 5," only it sounds like
this: "Ju, tasu, go, tasu, go." Down the hall, third -graders are learning to interpret charts and graphs showing how many
hours of sleep people need at different ages''¢, Cuantas horas duerme un bebé?" asks the teacher Sabrina Storlie.

This public elementary school has taken the idea of global education and run with it. All students take some classes in eithe
Japanese or Spanish. Other subjects are taught in English, butthe content has an international flavor. The school pulls its
393 students from the surrounding highly diverse neighborhood and by lottery from other parts of the city. Generally, its
scores on state tests are at or above average, although those exams tedy scratch the surface of what Stanford students
learn.

Before opening the school seven years ago, principal Karen Kodama surveyed 1,500 business leaders on which languages to
teach (plans for Mandarin were dropped for lack of classroom space) and which ills and disciplines. "No. 1 was
technology," she recalls. Even firstgraders at Stanford begin to use PowerPoint and Internet tools. "Exposure to world

cultures was also an important trait cited by the executives," says Kodama, so that instead of circling back to the Pilgrims
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and Indians every autumn, children at Stanford do social-studies units on Asia, Africa, Australia, Mexico and South America.
Students actively apply the lessons in foreign language and culture by videaconferencing with sister schools in Japan, Africa
and Mexico, by exchanging messages, gifts and joining in charity projects.

Stanford International shows what's possible for a public elementary school, although it has the rare advantage of support
from corporations like Nintendo and Sta rbucks, which contribute to its $1.7 million -a-year budget. Still, dozens of U.S.
school districts have found ways to orient some of their students toward the global economy. Many have opened schools that
offer the international baccalaureate (1.B.) progra m, a rigorous, off-the-shelf curriculum recognized by universities around
the world and first introduced in 1968 --well before globalization became a buzzword.

To earn an I.B. diploma, students must prove written and spoken proficiency in a second language,write a 4,000 -word
college-level research paper, complete a realworld service project and pass rigorous oral and written subject exams. Courses
offer an international perspective, so even a lesson on the American Revolution will interweave sources from Bitain and
France with views from the Founding Fathers. "We try to build something we call international mindedness," says Jeffrey
Beard, director general of the International Baccalaureate Organization in Geneva, Switzerland. "These are students who can
grasp issues across national borders. They have an understanding of nuances and complexity and a balanced approach to
problem solving." Despite stringent certification requirements, |.B. schools are growing in the U.S. --from about 350 in 2000
to 682 today. The U.S. Department of Education has a pilot effort to bring the program to more low -income students.

Real Knowledge in the Google Era

Learn the names of all the rivers in South America. That was the assignment given to Deborah Stipek's daughter Meredith n
school, and her mom, who's dean of the Stanford University School of Education, was not impressed. "That's silly," Stipek
told her daughter. "Tell your teacher that if you need to know anything besides the Amazon, you can look it up on Google."
Any number of old-school assignments-memorizing the battles of the Civil War or the periodic table of the elements --now
seem faintly absurd. That kind of information, which is poorly retained unless you routinely use it, is available at a keystr oke.
Still, few would argue that an American child shouldn't learn the causes of the Civil War or understand how the periodic
table reflects the atomic structure and properties of the elements. As school critic E.D. Hirsch Jr. points out in his book, The
Knowledge Deficit, kids need a substantial fund of information just to make sense of reading materials beyond the grade-
school level. Without mastering the fundamental building blocks of math, science or history, complex concepts are
impossible.

Many analysts believe that to achieve the right balance between such core knowledge and what educators call "portable
skills" --critical thinking, making connections between ideas and knowing how to keep on learning --the U.S. curriculum
needs to become more like that of Singapore, Belgim and Sweden, whose students outperform American students on math
and science tests. Classes in these countries dwell on key concepts that are taught in depth and in careful sequence, as
opposed to a succession of forgettable details so often served in 8. classrooms. Textbooks and tests support this approach.
"Countries from Germany to Singapore have extremely small textbooks that focus on the most powerful and generative
ideas," says Roy Pea, cdalirector of the Stanford Center for Innovations in Learnin g. These might be the key theorems in
math, the laws of thermodynamics in science or the relationship between supply and demand in economics. America's
bloated textbooks, by contrast, tend to gallop through a mind -numbing stream of topics and subtopics in an attempt to
address a vast range of state standards.

Depth over breadth and the ability to leap across disciplines are exactly what teachers aim for at the Henry Ford Academy, a
public charter school in Dearborn, Mich. This fall, 10th -graders in Charles Dershimer's science class began a project that
combines concepts from earth science, chemistry, business and design. After reading about Nike's efforts to develop a more
environmentally friendly sneaker, students had to choose a consumer product, analyze and explain its environmental impact
and then develop a plan for re-engineering it to reduce pollution costs without sacrificing its commercial appeal. Says
Dershimer: "It's a challenge for them and for me."

A New Kind of Literacy
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The juniors in Bill Stroud 's class are riveted by a documentary called Loose Change unspooling on a small TV screen at the
Baccalaureate School for Global Education, in urban Astoria, N.Y. The film uses 9/11 footage and interviews with building
engineers and Twin Towers survivors to make an oddly compelling if paranoid case that interior explosions unrelated to the
impact of the airplanes brought down the World Trade Center on that fateful day. Afterward, the students --an ethnic mix of
New Yorkers with their own 9/11 memories--dive into a discussion about the elusive nature of truth.

Raya Harris finds the video more convincing than the official version of the facts. Marisa Reichel objects. "Because of a
movie, you are going to change your beliefs?" she demands. "Just because peopleghard explosions doesn't mean there were
explosions. You can say you feel the room spinning, but it isn't." This kind of discussion about what we know and how we
know it is typical of a theory of knowledge class, a required element for an international -baccalaureate diploma. Stroud has
posed this question to his class on the blackboard: "If truth is difficult to prove in history, does it follow that all versi ons are
equally acceptable?"

Throughout the year, the class will examine news reports, websites, projaganda, history books, blogs, even pop songs. The
goal is to teach kids to be discerning consumers of information and to research, formulate and defend their own views, says
Stroud, who is founder and principal of the four -year-old public school, which is located in a repurposed handbag factory.
Classes like this, which teach key aspects of information literacy, remain rare in public education, but more and more
universities and employers say they are needed as the world grows ever more deluged with inform&on of variable quality.
Last year, in response to demand from colleges, the Educational Testing Service unveiled a new, computebased exam
designed to measure information-and-communication -technology literacy. A pilot study of the test with 6,200 high s chool
seniors and college freshmen found that only half could correctly judge the objectivity of a website. "Kids tend to go to
Google and cut and paste a research report together," says Terry Egan, who led the team that developed the new test. "We
kind of assumed this generation was so comfortable with technology that they know how to use it for research and deeper
thinking," says Egan. "But if they're not taught these skills, they don't necessarily pick them up."

Learning 2.0

The chairman of Sun Microsystems was up against one of the most vexing challenges of modern life: a thirdgrade science
project. Scott McNealy had spent hours searching the Web for a lively explanation of electricity that his son could
understand. "Finally | found a very nice, animate d, educational website showing electrons zooming around and tests after
each section. We did this for about an hour and a half and had a bali-a great father-son moment of learning. All of a sudden
we ran out of runway because it was a site to help weldersand it then got into welding." For McNealy the experience, three
years ago, provided one of life's aha! moments: "It made me wonder why there isn't a website where | can just go and have
anything | want to learn, K to 12, online, browser based and free."

His solution: draw on the Wikipedia model to create a collection of online courses that can be updated, improved, vetted and
built upon by innovative teachers, who, he notes, "are always developing new materials and methods of instruction because

they aren't happy with what they have." And who better to create such a site than McNealy, whose company has led the way

in designing open-source computer software? He quickly raised some money, created a nonprofitand--voila! -- Curriki.org
made its debut January 2006, and has been growing fast. Some 450 courses are in the works, and about 3,000 people have
joined as members. McNealy reports that a teenager in Kuwait has already completed the introductory physics and calculus
classes in 18 days.

Curriki, however, isn't meant to replace going to school but to supplement it and offer courses that may not be available
locally. It aims to give teachers classroomtested content materials and assessments that are Welier and more current and
multimedia -based than printed textbooks. Ultimately, it could take the Web 2.0 revolution to school, closing that yawning
gap between how kids learn at school and how they do everything else. Educators around the country and oveseas are
already discussing ways to certify Curriki's online course work for credit.

Some states are creating their own online courses. "In the 21st century, the ability to be a lifelong learner will, for many

people, be dependent on their ability to access and benefit from online learning," says Michael Flanagan, Michigan's

18


http://and--voil�!--Curriki.org

GPS Training Days 1, 2 and 3 Mathematics 1 Research and Resource Manual

superintendent of public instruction, which is why Michigan's new high school graduation requirements, which roll out next
year, include completing at least one course online.

A Dose d Reality

Teachers need not fear that they will be made obsolete. They will, however, feel increasing pressure to bring their methods-
along with the curriculum --into line with the way the modern world works. That means putting a greater emphasis on
teaching kids to collaborate and solve problems in small groups and apply what they've learned in the real world. Besides,
research shows that kids learn better that way than with the old chalk-and-talk approach.

At suburban Farmington High in Michigan, the engi neering-technology department functions like an engineering firm, with
teachers as project managers, a Ford Motor Co. engineer as a consultant and students working in teams. The principles of
calculus, physics, chemistry and engineering are taught through activities that fill the hallways with a cacophony of nailing,
sawing and chattering. The result: the kids learn to apply academic principles to the real world, think strategically and sol ve
problems.

Such lessons also teach students to show respect for diers as well as to be punctual, responsible and work well in teams.
Those skills were badly missing in recently hired high school graduates, according to a survey of over 400 humanresource
professionals conducted by the Partnership for 21st Century Skills. "Kids don't know how to shake your hand at graduation,"
says Rudolph Crew, superintendent of the Miami-Dade school system. Deportment, he notes, used to be on the report card.
Some of the nation's more forward-thinking schools are bringing it back. It's one part of 21st century education that sleepy
old Rip would recognize.

With reporting by Carolina A. Miranda
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Reprinted with permission from the American Educational Research Association

information for
Education Policy

Cognitive Demand Makes a Difference

Extending high expectations to all students in mathematics is a rela-
tively new idea. Even the 1960s movement to improve U5, mathematics
education, which was based on the argument that an excellent scientific
education was necessary for a strong economy and national defense,
largely was limited to “college-capable” students®?

Today, mathematics edueation faces two major
challenges: ralsing the floor by expanding
achievernent for all, and Wfting the celling of
achievernent to better prepare future leaders
in mathematics, as well as in sclence, engl-
neering, and technology, Although these goals
are not mutually exclustve, this Research
Poinis tackles the challenge of ensuring that
whiole groups of students are not excluded
from higher mathematics learning.

In our global econormy and democrate socl-
ey, lmiting math education to select students is
unacceptable. A recent ACT study provides evi-
denee that college and the workdoree require
the same levels of readiness in mathematics,
Cme implicatiore All shodents require a greater
level of “cognittve demand” In mathematies
than onee was considered appropriate, In other
wiords, high school students need learning expse-
Henees In algebra, geometry, data represeqta-
tion, and statistics whether they are planning to
enter college or wonkforee tralning programs.®

The term “cognittve demand” 15 nsed in
two wavs to deseribe learning oooorbunitios.

Thee first way 1s linked with currdeulam poliey
and students’ eourse-talking options — how
mueh math and which eourses, The second
way relates to how rounch thinking is called for
in the classroom. Routine memorization
Involves low cognitive demand, no matter
how advanced the content. Understanding
mathematical concepts involves high cogni-
tve demand, even for basie content. Both
types of cognitive demand are associated with
student performance on achievement tasts,
bt they are not substitutes for each other.

Course-Taking

Largescale asseasments have found that
mathermatics achievement can be predicted by
the rumber of mathematics courses talken and
the amount of tme spent studying advanced
mathematics. Generally, these predictors are
interrelated 57

Coursestaking options in the United
States are organized aceording to curricular
and ability tracks. Most students are sorted
into tracks involving specifle course
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