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ITGETS HIGH MARKS IN BAD WEATHER.
AND WAIT'LL YOU SEE
HOW ITGRADES ON A CURVE.

Ah, the joys of a new fall term. The temperature falls.
The leaves fall. And sooner or later the rain, sleet and snow
will be coming down, too. If anybody needs
a reliable car now, it’s a teacher.
And if there’s any car a
teacher can rely

on, it’s the

The New All-Wheel Drive Legacys
LS Station Wagon

all-new, All-Wheel Drive Subaru Legacy Station Wagon.
Unlike front- and rear-wheel drive, Subaru All-Wheel

Drive ﬁgures all four wheels into

every driving equation.
The unique system distributes
power evenly under normal
driving conditions. But the
instant conditions change, it
automatically shifts power
from the wheels that slip to
the wheels that grip. Add
to that available ABS
and 4-wheel disc brakes,
and you have a car with maximum

traction and control. We call it Subaru “active safet):"

Of course, the All-Wheel Drive Subaru Legacy is a car that

also scores high when it comes to passive safety features. Features

such as dual

g

energy-absorbing crumple zones and side-impact door beams.
All of which come standard.
Best of all, you get the safety and reliability of a new

Legacy Station Wagon with All-Wheel Drive for as little as
$15,999" — around the same price you'd pay for a compara-
ble car without it. Which makes the Subaru Legacy the
smartest value in its class.

So call 1-800-WANT-AWD today to learn more. Or
better yet, stop by your nearest Subaru Dealer and put the
all-new, All-Wheel Drive Legacy to the test.

We think you'll like how weve done our homework.

The Beauty of All'Wheel Drive:

"Always wear seat belts. “"MSRP of Legacy Brighton AWD M/T Wagon not including inland transportation, taxes, license and title fees. Dealer’s actual price may vary. Pictured is AWD
Legacy LS Station Wagon. MSRP is $21,820. Certain items shown are optional equipment available at an additional charge.



Introducing Portfolio Director from VALIC.

Proven performance.

Proven fund managers.
Proven service.

Everyone has a different idea about
how to finance their retirement. So
how can you have a retirement plan
that offers both the number and the
types of investment options that
will work for your employees?

Talk to your local representative
about Portfolio Director, VALIC’s
new tax-deferred annuity. It com-
bines a broad array of investment
options, access to leading fund
managers and advisers, and the
personal service you can only get
from VALIC.

Portfolio Director gives you
more of what you are looking for
in a retirement plan.

Proven fund performance.

You'll find new equity funds that
have performance records that rank
them among the highest in their
categories.

Widely recognized fund
managers and subadvisers.

Portfolio Director options are
managed or subadvised by some of
the nation’s leading investment and
retirement planning organizations:
Bankers Trust, Dreyfus, T. Rowe
Price, Templeton, Value Line
and VALIC.

A choice of eight different
investment objectives.

Portfolio Director offers
investors a full spectrum of fund
objectives, from aggressive interna-
tional to domestic stability options.
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PORTFOLIO DIRECTOR
INVESTMENT OPTIONS

| GrowtH OPTIONS
Four index equity funds
Stock Index Fund
(Subadvised by Bankers Trust)
MidCap Index Fund
(Subadvised by Bankers Trust)
Small Cap Index Fund
(Subadvised by Bankers Trust)
International Equities Fund
Four actively managed equity funds
Templeton International Fund
Dreyfus Small Cap Fund
Growth Fund
(Subadvised by T. Rowe Price)
Growth & Income Fund
(Subadvised by Value Line)
Two specialty funds
Science & Technology Fund
(Subadyvised by T. Rowe Price)
Social Awareness Fund
Two tactical asset allocation funds
Templeton Asset Allocation Fund
Timed Opportunity Fund
(Bankers Trust — consultant)

. INcome Opmions |
Three income funds
Capital Conservation Fund
Government Securities Fund
International Government

Bond Fund
StaBiLITY OPTIONS |

Two fixed accounts
Fixed Account Plus
Short-Term Fixed Account
One stability fund
Money Market Fund
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RETIREMENT PLAN

Nine asset classes.

Portfolio Director options allows
investors to select from nine asset
classes ranging from international
stocks and bonds to fixed accounts.

A world of investment
choices.

Many investors no longer limit
their investments to domestic
stocks and bonds. That's why
Portfolio Director offers foreign
and global, as well as domestic
investment options.

A choice of active or passive
management.

Only VALIC offers a variable
annuity with a choice of four pas-
sive (indexed) fund options as well
as actively managed funds for more
aggressive investing.

Personal service to help
them meet their goals.

There’s a local VALIC represen-
tative ready to meet with you and
your employees, one-on-one, when
it's most convenient. We'll help
develop a retirement plan that suits
each individual’s needs.

Portfolio Director is just
a phone call away.

Why not call VALIC today at
1-800-22-VALIC. We'll show you
how an investment in the right
options pays the greatest interest —
peace of mind.
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For more complete information about Portfolio Director, including charges and expenses, please call for a prospectus. Please read it carefully before investing. An investment
in the Money Market Fund is neither insured nor guaranteed by the US Government. There is no assurance that the Fund will be able to maintain a stable net asset value of $1
per share. Portfolio Director is distributed by The Variable Annuity Marketing Company (VAMCO). ©1994 The Variable Annuity Life Insurance Company, Houston, Texas.

Portfolio Director may not be currently available in all states.
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CLASSROOMS HELD HOSTAGE

By Albert Shanker

It only takes one or two disruptive students in a classroom to
Jeopardize the learning opportunities of all the rest. And if we
let that happen, our public school system may not survive.

WHAT WE CAN LEARN FROM JAPANESE TEACHERS’ MANUALS

14

Here's a firsthand look at a unit from a tbird-grade Japanese math

manual. Its depth, focus, and meticulously thought-out approach
stand in sharp contrast to the often disjointed and superficial
character of the U.S. manuals we compared. it with.

TIME ON OUR SIDE
By Donna Fowler

25

Who's in charge bhere—time or learning? For as long as most of us

can remember; time bas bad the upper hand, forcing learning to
bend to its rigid schedules. But things are changing, and bere are
Jive schools that bave “reset” their clocks.

WHY IS ALGEBRA IMPORTANT TO LEARN?

By Zalman Usiskin

30

How many students sit grudgingly through algebra class wondering
why they bhave to learn linear (not to mention quadratic) equations,

logarithms, and formulas for determining combinations and
permutations? “What's the point?”they ask. Here's the answer; we
hope you'll share it with your students.

A SENSE OF PROPORTION
By David McCullough

The Pulitzer prize-winning author fondly recalls bis rich exposure to
the arts as a child in the Pittsburgh public school system and shows

how a strong arts education benefits us all.
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LETTERS

ON TARGET

Thank you very much for yourWinter
1994-95issue of American Educator.
My wife is a teacher and a member of
the AFT. I have been a public school
board member for the last 12 years.

School publications are usually so
worried about being politically cor-
rect that they do not ever acknowl-
edge the disaster that is befalling
American education and society in
general.

The articles by Gertrude Himmel-
farb, Barbara Dafoe Whitehead, and
William Kilpatrick were right on tar-
get and much needed. Keep up the
good work.

—DAVID EMILE MARCANTEL
Jennings, IA

THE POWER OF MUSIC

For an article addressed to educators,
“Music and Morality” (Winter 1994-
'95) says remarkably little about
music education.We all would grant,
without much thought, the mysteri-
ously uplifting and integrating pow-
ers of music, even or especially those
of the simplest folk tune. How this
powerful influence can be brought
into the school lives of students—
that is, or should be, the question.
Transformation through music
occurs best and most profoundly if
musicisalarge,challenging and excit-
ing presence in the school day from
the earliest grades on. Methods such
as Kodaly ensure that the elements of
music can be taught in the most
accessible and inviting ways. Where
are these methods, their teachers,and
the time they require in our elemen-
tary students’ education? Where are
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the manifold opportunities to make
music that should exist throughout
the school career of each child? Mr.
Kilpatrick'’s article should have been
a diatribe on the wasted opportuni-
ties for spirited cooperation in a beau-
tiful enterprise: the absence of music
from our schools. There should also
have been another article, on the
wholesome and elevating effects of a
dance and movement program. My
own school system has little music
and no dance in its curriculum.I read
about some other school system'’s
programs,and I think aboutall the stu-
dents whose notions of sound and
movement are shaped entirely by the
media that Mr. Kilpatrick thinks, right-
ly,may be a threat to the well-being of
our children.A diatribe on what hap-
pens outside of the school, however,
is scarcely valuable to us.We teachers
love music, but like the general pub-
lic,we need to have described what a
true musical education and #fs moral
effects are. Mr.Kilpatrick failed us. Try
again.
—RUTH S. MONTGOMERY
Middletown, CT

As | read your Winter issue, cover-to-
cover,] was moved to express my feel-
ings and gratitude for your contribu-
tion to education in America. The
issue discussed the societal impact of
morals deterioration, sex education,
and even music! We as educators
need to be aware of what we are up
against! I passed the article on to our
music teacher recently. It put into
words what we have felt all along
about the influence of the “MTV cul-
ture.” For some, classical music is
never heard outside the school walls.
Our principal has it played over the
PA.system every Friday at the end of

the day, while we all read together. As
a media specialist, I use every oppor-
tunity I can to make children aware of
the impact of media on their lives.

I am impressed with the creden-
tials and expertise of all your writers.
“How-to” periodicals for teachers are
abundantly available. The American
Educator is one of a kind, thought
provoking, and superior in content
and quality. I save every issue for
future reference! In addition, I intend
to read the books written by the
authors of the excerpted articles.

—PRU WARREN
Franklin Square, NY

SEX EDUCATION

Barbara Dafoe Whitehead's picture of
family life education in New Jersey is
essentially incorrect. Either she bases
her analysis on faulty information, or
she distorts it to make her point that
sex education has failed in the United
States,and particularly in New Jersey.

Dafoe Whitehead gives the impres-
sion that there is one single family life
education program that is uniformly
used by all of New Jersey’s 600 school
districts. Quite to the contrary, there
are as many family life education pro-
grams as there are school districts.
When the State Board of Education
required family life education in
1980, it permitted local school dis-
tricts to develop both elementary and
secondary programs on their own
with the advice and assistance of
community advisory committees. In
other words, the policy permitted at
least 600 family life educational flow-
ers to bloom.This individualized pol-
icy has worked well and kept contro-
versy to a minimum.

Again, Dafoe Whitehead is incor-
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¥ ASVAB. Because AN INTEREST

[N MEcuanics Courp Leap
To A Career IN MepicNE.

Discovering that a student’s interest in trouble-
shooting and repairing cars could lead to a greater
interest in diagnosing and healing the “human
machine” can give a counselor's guidance new
direction. That's why the Armed Services Vocational
Aptitude Battery (ASVAB) is the most widely used
aptitude test in America.

ASVAB is a state-of-the-art test, designed,
administered and scored by top testing profession-
als. The ASVAB Career Exploration Program gives
you added insights into your students’ likes and
interests, so you can help your students see for
themselves where their interests could lead. The
interest inventory and personal preference identifier
section give you the Kind of information and under-
standing you need to help guide each student.

The ASVAB program is available to your
school or educational district at no cost, including
a nationwide professional support system for inter-
preting results and a guidance counselor's manual.

So call 1-800-323-0513 and talk with an
ASVAB Education Services Specialist, or contact
your local military recruiter. And who knows?

That valve job your student does ten years down
the line might take place in a hospital.

ASVAB

THE MOST WIDELY USED
APTITUDE TEST IN AMERICA




rect in implying that a recently pub-
lished Rutgers University Press cur-
riculum,Learning About Family Life,
for kindergarten through third grade,
isinuse inall school districts. Approx-
imately, it is in use in some 30 class-
rooms, after local school boards have
reviewed and approved the material.
Although there has been some con-
troversy about the curriculum, and
some parents have exercised their
right to remove their children from
instruction, implementation of the
curriculum, teacher training,and par-
ent workshops are progressing
smoothly in most districts.

Dafoe Whitehead implies a one-to-
one correlation between teen preg-
nancy rates and family life education.
There are simply too many variables
to draw any neat conclusions
between the two as she strains to do.
Prevention/reduction of teenage
pregnancy, as pointed out in report
after report over the past decade,is a
complex socio-economic issue
requiring multiple solutions, mostly
having to do with reducing poverty
and giving young people options for
the future. Even with such dis-
avowals, Dafoe Whitehead neglects
to cite material that shows that births
to teens in New Jersey have declined
over the past years: the number of
births per 1,000 teens,which stood at
43 in 1989, dropped to 41 in 1990, 40
in 1991 and 39.7 in 1992 (Association
for the Children of New Jersey, kids
count New Jersey, 1994).

Like some critics of sex education,
Dafoe Whitehead does not include
student opinions about the quality
and value of their school programs. I
wish she had visited some classrooms
before drawing her conclusions
about the ineffectiveness of New Jer-
sey’s efforts. Network staff survey
students about their programs. They
frequently tell us that needed infor-
mation and skills often come too late
in their lives to help them reject
unwanted sexual advances, or pro-
tect themselves from unintended
pregnancies and sexually transmitted
diseases. Most feel that their pro-
grams are minimally adequate and
they wish for more help,honesty and
openness about sexual health issues
from adults.

Barbara Dafoe Whitehead’s conclu-
sions about the failure of sex educa-
tion in New Jersey are more rooted in
the politics of the day than in accu-
rate information,recent research data
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and the educational and health needs
of young people.

—SusaN N. WiLsoN

EXECUTIVE COORDINATOR

NETWORK FOR FAMILY LIFE EDUCATION

New Brunswick, NJ

It is surprising that the American
Educator would choose to re-print
Barbara Dafoe Whitehead’s story,
“The Failure of Sex Education,”which
originally appeared in The Atlantic
Monthly. The article misleads readers
about what is actually taking place in
health education classrooms,
demeans teachers by suggesting that
sexuality educators do not have cohe-
sive professional training, and con-
tains significant inaccuracies. For
these reasons, twenty-seven main-
stream, national organizations have
signed on to a statement that states:
“We believe that the article entitled
‘The Failure of Sex Education’ pre-
sented opinions and inaccuracies
that may have misled the reader as to
the actual content, value, and status
of comprehensive sexuality educa-
tion in the United States.” White-
head’s article has been used at the
local level to try to derail programs
that have been evaluated and found
to help young people postpone inter-
course.

Whitehead’s focus is the effective-
ness of sexuality education in reduc-
ing teen pregnancy. First of all, White-
head declares that the teen pregnan-
cy rate has gone up. In fact, among
sexually active teens, the rate has
gone down 19 percent during the
past twenty years.Teen pregnancy is
influenced by a great number of fac-
tors, including socio-economic sta-
tus, educational and economic
opportunity, access and ability to use
contraceptives,and age.Thus, school-
based programs alone will not stop
teen pregnancy. Whitehead over-
looks data showing that a number of
sexuality education curricula have
been found to help young people to
either postpone having intercourse
or to use contraceptives when they
do have intercourse.

Another of Whitehead’s assertions
is that schools have completely
replaced parents as the sexuality edu-
cators of the nation’s children. Par-
ents remain the most important sex-
uality educators of their children.
However, in order to give young peo-
ple the best possible chance to devel-
op into sexually healthy adults, par-

ents, schools, religious institutions
and communities must work togeth-
er to educate and help develop inter-
personal skills in young people. More
than 8 in 10 parents want this help.
By suggesting that professional sexu-
ality educators have given up on
young people,Whitehead offends the
many dedicated people who are
working diligently to give young peo-
ple the best possible chance at a
happy, healthy future.
—DEBRA W. HAFENER
EXECUTIVE DIRECTOR, SIECUS
New York, NY

The article by Barbara Dafoe White-
head was as provocative as it was
thoughtful. The question, as I see it, is
how can we teach comprehensive
sex education without conveying to
the children that teachers expect
them to have sex? Teacher expecta-
tion is a great determinant of how
kids will behave and how much they
will learn. The cliché that justifies
explicit sex education is the one that
says,“Well, they’re going to do it any-
way, we may as well try to protect
them." This is an embarrassing abro-
gation of our professional responsi-
bility. A hell of a lot more of the kids
will be having sex if they feel we
expect them to.

There is nothing naive or wrong
about teaching abstinence as a moral
value. We won't convince every stu-
dent,but we’ll do better than we have
for the last 30 years teaching them
how to put condoms on bananas.

—PAUL E. FRANCIS
Pittsburgh, PA

Barbara Dafoe Whitehead replies:
Both Debra Haffner and Susan Wil-
son run organizations that promote
comprehensive sex education in the
public schools, the approach to sex
education I criticize in my article, so
I am not surprised that they go after
me. But I am surprised by their tac-
tics. Instead of reasoned argument,
they offer half-truths, political threats
(27 organizations oppose the arti-
cle!),and deliberate distortions of my
views. To cite two examples among
many: Haffner says that I ignore sex
education curricula that“help people
postpone having intercourse or to
use contraceptives when they do
have intercourse.” In fact, I favorably
discuss two: Postponing Sexual
Involvement, a program for seventh-

(Continued on page 46)
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CLASSROOMS
HELD HOSTAGE

The Disruption of the Many by the Few

BY ALBERT SHANKER

O VER THE last decade or more, we've had a nation-
al debate on the issue of school quality, and there
is a broad consensus that we need to do a lot better. In
order to improve our schools, we’ll have to adopt some
of the practices already in use in countries that have suc-
cessful school systems. For example, we’ll need to devel-
op high standards, assessments related to those stan-
dards, and a system of consequences so teachers and
youngsters and parents know that school counts, that
performance matters, whether a new graduate is looking
for a job, trying to get into college, or seeking entrance
to a training program.

All this will take time, but we’'re well on the way to
bringing about the improvements that we need. Howev-
er,none of these changes will do any good unless we meet
certain basic conditions. Schools have to be safe and
classrooms have to be orderly. Without that, reforms are
nonsense. You can deliver a terrific curriculum, but if
youngsters are throwing things, cursing and yelling and
punching each other, the curriculum doesn’t mean a
thing in that classroom.The agenda is altogether differ-
ent.

Albert Shanker is president of the American Federation
of Teachers. This article is based on his address to the
AFT's conference on safety and discipline, beld this past
February in Washington, D.C.
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Right now, there is a lot of criticism of public educa-
tion,and members of Congress, governors,and state leg-
islators are talking about radical changes in the system—
vouchers,choice,and charter schools.But parents are not
really pushing for these things, except in schools where
they fear their children are in danger or where the dis-
order is such that kids can’t learn.Then they say, “If you
can’t provide my children with a safe and orderly place
to learn, give me a chance to take them somewhere else.”
And so we're about to create a ridiculous situation.We're
going to set up a system of choice and vouchers, so that
98 percent of the kids who behave can go where they’ll
be safe,and we'll leave the 2 percent who are violent and
disruptive to take over the schools.

This problem of school safety has a number of aspects.
First, of course, is the problem of extreme danger, where
we are dealing with violence or drugs in the schools.
Often the schools living with these threats are at a loss
about how to handle them. In Washington, D.C., last
week, there were headlines indicating that the mayorand
school officials don’t have any idea of what to do about
the guns, knives, and drugs coming into their schools.
They say they've tried everything they can think of and
nothing helps. This is not a D.C. problem, only. Many
school administrators and school boards across the coun-
try treat violence as a fact of life—that’s what society is
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like. They go through some ritual efforts to show that
they're doing something, but basically they give up.

The guns,drugs,and violence have to be distinguished
from another type of activity. It isn’t deadly in the sense
that you will read tomorrow morning that some young-
ster was stabbed or shot, but it is deadly to learning.I'm
talking about out-and-out disruption. When there is a
youngster who is constantly yelling, running around the
room, or picking on students who try to participate in
the class, the time of the other students and the teacher
are not devoted to math or science but to figuring out
how to contain this individual. In this area, we have an
even greater tolerance than we do for school violence.
Occasionally, kids who are violent are suspended or
removed for periods of time, but little ever happens to
kids who are “only” disorderly.

Teaching bad lessons

The schools suffer from high levels of violence and dis-
ruption partly because of lessons we teach youngsters at
a very early age. They see another child in their class
behaving atrociously,and they are all sure that something
is going to happen to that youngster. They look and wait
for fire to come from heaven—or someone to come from
the principal’s office—because they have a sense of jus-
tice. They believe that when you step way out of line,
somebody will come to get you and do something about
it. But what happens? Often nothing.

And when nothing happens, the little kid who is five
or six years old turns to his or her peers and says,“Now
look at that.You didn’t have the guts to do what I did.You
were scared something would happen to you.And what
happened? Nothing!” But something has happened, and
soon the teacher is no longer the leader in the class-
room—that youngster is.And if you didn’t do anything
when one kid got out of line, what will you do if all the
kids get out of line? Now you've got a real problem. Do
you kick them all out? I don’t think so.

And so we teach these youngsters a bad lesson that
continues all the way through school. If you let one kid
into a school with a weapon and you tolerate that, pret-
ty soon half of the kids have weapons. Why? They'll tell
you they don’t want to carry weapons; they are doing it
to protect themselves from the first guy. But of course
once they have the weapons, the guns and knives don’t
turn out to be only for protection.And once you have a
situation where all of the youngsters in a class or in a
school have bought into a certain kind of behavior,
whether it’s carrying a gun or disrupting class, how do
you change that? You've got an entire culture that says
this is the way things are going to be.

Last year when Congress was debating the Goals 2000
legislation,some people said that we need a third kind of
standard.In addition to having content standards — what
students should learn — and performance standards —
how good is good enough — we need opportunity-to-
learn standards. It was their view that it is unfair to hold
kids to content and performance standards unless they
have had certain advantages. It's not fair, if one kid has
had early childhood education and one hasn'’t, to hold
them to the same standard. It’s not fair, if at this school
they don’t have any textbooks or the textbooks are 15
years old, and in that school they have the most modern
books. It’s not fair, if in this school they've got comput-
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ers,and in that school kids have never seen a computer.

I think the advocates of opportunity-to-learn standards
are missing an important point.Of course it’s better if stu-
dents have the most up-to-date textbooks,but a lot of kids
have made it without them. It’s much better for young
children to have high-quality early childhood education,
buta lot of kids have been successful withoutany.It's bet-
ter for kids to have access to computers, but throughout
history people have learned without them. But nobody
has ever learned in a classroom where one or two kids
take up 90 percent of the time through disruption, vio-
lence, or threats of violence.You deprive children of an
opportunity to learn if you do not first provide an order-
ly environment in the classroom and in the school. That
comes ahead of all of these other things.

Punishing the victims?

This seems self-evident, but it sometimes looks as
though the weight of opinion, particularly among edu-
cators, is in the other direction. John Cole, president of
the Texas Federation of Teachers, recently sent me a
report on the 1995 Scholastic Summit onYouth Violence,
which captures a currently popular point of view—that
our principal concern should not be with the kids whose
learning is destroyed because of violence and disruption
but with the kids who create the violent atmosphere:

“...start with the concept that the real victims of
violence are those unfortunate individuals who
have been led into lives of crime by the failure of
society to provide them with hope for a meaning-
fullife. Following that logic,one must conclude that
society has not done enough for these children and
that we must find ways to salvage their lives.Schools
must work patiently with these individuals, offer-
ing them different avenues out of this situation.As
an institution charged with responsibility for edu-
cation, schools must have programs to identify
those who are embarking on a life of crime and vio-
lence and lift them out of the snares into which they
have fallen.Society, meanwhile,should be more for-
giving of the sins of these poor creatures, who
through no real fault of their own are the victims of
racism and economic injustice.”

“Again and again and again, panelists pointed out
that the young people we are talking about, to para-
phrase Rodney Dangerfield,‘don’t get no respect.
The experts assured us that young people take up
weapons, commit acts of violence,and abuse drugs
because this enables them to obtain respect from
their peers. I found myself thinking that we aid and
abet this behavior when we bend over backwards
to accommodate those young people who have
bought into this philosophy. By lavishing attention
on them, we may even encourage a spread of that
behavior. Many of these programs are well meaning
but counterproductive.

“I don’t want to condemn this conference as a
waste of time. Obviously we do need programs to
work with these young people, and we should try
to salvage as many as we can. However, we must
somehow come to grips with the idea that individ-
uals have responsibility for their own actions. If we
assume that society is to blame for all of the prob-
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f=——— e == " = tteai] lems these young people have,may we then assume

Nobody bas ever learned in a that society must develop solutions that take care
s of these young people’s problems? We take away
classroom where one or two kids from each individual the responsibility for his or her
take up 90 percent of the time own life.Once the individual assumes that he or she
throug b disruption, violence. or has lost control of his own destiny, that individual
. 2 has no difficulty in justifying any act because he or

threats of violence. she feels no responsibility for the consequences.”

When we oppose the view that puts the welfare of a
few violent and disruptive kids far above that of the
majority of kids in their schools, it is not that we want to
be punitive or nasty.The point is that schools must teach
not only English and mathematics and reading and writ-
ing and history; they must also teach that there are ways
of behaving in society that are unacceptable. And when
we sit back and tolerate certain types of behavior, we are
teaching youngsters that this behavior is acceptable,
even though we know it is likely to lead to their being in
jail orin poverty for the rest of their lives.We are not doing
our jobs as teachers.And the system is not doing its job,
if we send youngsters the message that this is tolerable
behavior within society.

We are also putting at risk the education of millions of
otheryoungsters.And we are doing something we would-
n’t do as parents. Suppose a family had four or five kids,
one of whom was emotionally disturbed and very dan-
gerous. Most parents would separate that one youngster
from the other three or four because they wouldn’t want
the others to be harmed.They would try very hard to help
the disturbed child—indeed they’'d probably do more for
him than for the other kids—but they would consider it
their first responsibility to make sure he didn’t hurt the
others. They wouldn’t say to themselves,“I have to trust
this youngster with my other children to show him that
I'm not separating him out or treating him differently.
Otherwise I might damage his self-esteem.”That kind of
ridiculous talk is left to the schools, and the proper
response to it is outrage—outrage that we have a system
willing to sacrifice the overwhelming majority of chil-
dren for a handful, without even doing that handful any
good.

That outrage is there among parents and other mem-
bers of the general public,and we saw it reflected in the
results of the November 1994 elections.People are angry
at the way government is run—they are asking why it
can’t do things in a common-sense way.And the schools
are included in this anger. People are paying for public
education so youngsters will be able to be employed and
get decent jobs. In fact, they hope that the kids coming
up will be as well off as we are—or better off—just the
way we are in respect to our parents. But the schools are
turning into institutions whose primary function seems
to be to socialize kids or, worse yet, into custodial insti-
tutions—places where kids are warehoused.And the aca-
demic function is being neglected or even destroyed.

So we have to be tough on these issues because we are
defending the right of children to an education,and those
who insist on allowing violence and disruptive behavior
in our schools are destroying this right for the over-
whelming majority of youngsters.

Zero tolerance
Two or three years ago, when I was in Texas at a con-

SPRING 1995 AMERICAN FEDERATION OF TEACHERS 11



vention of the Texas Federation of Teachers, there was a
press conference about a position the convention had
adopted on school violence, and the phrase “zero toler-
ance”was used.The teachers said that certain dangerous
activities would not be tolerated in school, and when
they occurred, there would be consequences for the stu-
dents who engaged in them.This might mean suspension
or expulsion or something else, but the consequences
would be clearly specified in advance.The phrase “zero
tolerance”—and the idea behind it—got picked up by
radio and television, and it has been sweeping the coun-
try.The other night,I heard a governor at a meeting of the
National Governors’Association stand up and come out
for zero tolerance.And it’s a position that teachers should
take very seriously.We should resolve not to teach young-
sters bad lessons, and we should resolve to start very
early. When a youngster does something that is terribly
wrong, and the other youngsters are sure that something
is going to happen to him because of what he did, we had
better make sure that we fulfill those expectations. So
instead of beginning to learn that anything goes in
school, youngsters say to themselves, “Thank God, I did-
n’t do a terrible thing like that."That is the beginning of
asense of doing something right,as against doing wrong.

And we have to deal with this notion that society and
social conditions are responsible for whatever kids do
that is wrong. The AFT does not take second place to any-
body in fighting for decent conditions for minorities and
groups that have been oppressed. We're not in a state of
denial, either.We're not saying that things are wonderful
for everybody in American society. But the answer to
social inequities is not to tell people that anything goes.
When a parent sees a kid getting in trouble and the kid
tries to say that he can’t help it—he’s doing all these ter-
rible things because he’s running with a bad crowd or
because he’s not appreciated at school—a good parent
says,“That’s no excuse.” Because the parent doesn’t want
the youngster to end up as a criminal or someone who
will never be able to get a job.

Otherwise, we are encouraging a Menendez brothers
mentality:“We had a right to murder our parents because
they gave us too much money and we resented it."We are
encouraging the mentality that says,* I'm not responsi-
ble for my actions. The devil made me do it.So don’t make
me suffer the consequences.”And when we allow kids in
first grade to get away with things they know they should
not, we are setting up their excuses for horrible crimes
later on. So it’sAFT’s position that every child has a right
to an education and, if anything gets in the way, we're
going to do something about it. And if that anything hap-
pens to be a handful of youngsters, they have to be
removed from the others.

What should schools do? They should have codes of
conduct.These codes can be developed through collec-
tive bargaining or they can be mandated in legislation. I
don’t think it would be a bad idea to have state laws
requiring that every school system have a code of disci-
pline—one that is clear and lays out what kind of behav-
ior is unacceptable and the consequences of such behav-
ior. The law might even call for some kind of financial
penalty if complaints from parents, teachers, or students
show that a school district doesn’t have such a code or
isn’t enforcing it.Taxpayers are providing money for a dis-
trict to give kids an education, and if that district allows
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a small number of kids to destroy the education of all the
rest, what is the point of spending the money? I think
there will be a lot of support for this kind of legislation.
One of the things fueling the political anger in this coun-
try is the feeling that we have a lot of laws that help peo-
ple to become irresponsible or encourage them not to
take responsibility for their own actions.

Enforcement is a critical part of a code of conduct,and
I believe that the punishments should be spelled out in
advance. Once you allow flexibility, punishments will be
more severe for some kids than for others and you will
get unfairness; you will get prejudice. The way to make
sure that punishments are handed our fairly is to say,“We
don’t care if you're white or Hispanic or African-Ameri-
can or whether you're a recent immigrant, when you
commit this infraction, this is what happens. We don’t
have a different sanction depending upon whether we
like you a little more or a little less.”That’s how fairness
would be ensured,and I think it’s very important that we
insist on that.

I've been talking about students’ taking responsibility
for their behavior, but I think we, as educators, have to
take responsibility,too. Not all youngsters can sit still and
keep quiet for five or six hours—not all adults would be
capable of doing it. Education systems in other countries
often recognize this fact.In Japan or China, for example,
when kids are finished with math, they go out and play
ball for fifteen or twenty minutes, and when they’re fin-
ished with Chinese or Japanese, they go out and run
around for fifteen or twenty minutes. So it's wrong to
declare a kid a major menace because he moves around
and disturbs the rest of us. Instead, we ought to provide
some types of programs that allow a youngster to be
more active. We haven'’t figured out a way of creating a
human child who sits still for six hours, so we need to
say, “All right, if you can'’t sit still, here’s another way for
you to learn English and history and mathematics. But
you still have to learn.You still don’t use foul language,
you don’t hit anybody, you don’t spit, you don’t run all
over the place” We don’t want to create a situation in
which the youngster is blamed because of a rigidity we
have built into the system.

All this is common sense. I'm talking about the way
parents would behave with respect to their own chil-
dren. If my youngster does something wrong, [ want my
youngster to know it and pay some price for it so he or
she doesn’t do it again.And I'm not doing this because I
hate my youngster or because I get pleasure in handing
out punishments. I'm doing it because I am afraid that if
I let this go, there’s going to be something else and some-
thing else and something else,and at some pointit’s going
to be too late. A good school system ought to think the
same way because the schools have a parental responsi-
bility for kids while they are in school.

Roadblocks

School administrators can be a big problem when it
comes to dealing with school violence. They are worried
that their reputations will suffer if their schools report
many such incidents.So administrators often let teachers
know that if they say they are having problems with vio-
lence or disruption, they must be ineffective teachers. I
faced this as a teacher. If I reported this kind of problem
to the principal, I was informed that if I knew how to
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motivate the students properly,the problem would never
have come up. And if an administrator tells that to one
or two teachers, the school may still have plenty of vio-
lence and disruption but there will certainly be few
reported incidents This unwritten gag rule exists in many
places,and it is one reason why we need to seek laws that
require a full and honest reporting of incidents of vio-
lence and extreme disruption, with penalties for indi-
viduals or schools that try to discourage reports.

If violence and disruption are the number one prob-
lem, the number two problem we face is what will hap-
pen if we throw the kids who are causing the trouble out
of school. It reminds me of a big campaign in New York
City to get crime off the streets. Lots of extra policemen
were assigned to patrol the streets,and this was very suc-
cessful:The criminals left the streets and went down into
the subways. Then there was a campaign to deal with
crime in the subways, which drove the criminals back
onto the streets.So the business community, parents,and
others will say,“You can’t just throw kids out of school.”
One possibility would be to place some conditions on a
kid’s returning to school. For example, the student might
have to bring a parent or relative or some other grown-
up who is responsible for his conduct to stay in class with
him until he is able to behave properly on his own.And
there are other possibilities. But we can’t say that we have
to wait until we build new schools or new classrooms or
have new facilities before we start removing these young-
sters. The first thing we have to do is separate out the
youngster who is a danger to the other youngsters.

This seems harsh; it seems punitive. But I think there’s
a close parallel with how we treat adults who have com-
mitted serious crimes. We know that when we arrest
adults and put them in jail,being in jail is not likely to help
them. However, most of us are glad when someone who
has committed a serious crime is put away—not because
it will do that person any good, but because that person
won’t be around to harm anyone else for the next ten or
fifteen years and because his incarceration will deter oth-
ers. The justification is the same for separating young-
sters who are destroying the education of others.I’'m not
sure that we can devise programs that will help most of
those youngsters. We should try. But our first obligation
is never to allow the education of the twenty or twenty-
five or thirty to be destroyed because we have an obli-
gation to one—especially when there is no evidence that
we are doing anything for that one by keeping him in the
classroom with the other kids.

Legal problems

Legal problems are another big obstacle to dealing
with violence and disruption in the schools. Suppose a
youngster is expelled from school and he gets a lawyer
and goes to court to fight the expulsion. If the principal
and the board lawyer go to represent the school, they
might wait around the courthouse a whole day before
the court found that it would not be able to hear the case
that day. They'd come a second day and maybe the case
would be held over again.It might take three or four days
before the case was heard. So if you've got a decent-sized
school, even if you're dealing with only 2 percent or 3
percent of the youngsters,a principal could spend his full
time in court. And what does the court do when it’s heard

(Continued on page 47)
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WHAT WE CAN LEARN FROM
JAPANESE TEACHERS’ MANUALS

EADERS OF the American Educator are familiar

with the work of Harold Stevenson and James Stigler,
whose pioneering cross-cultural studies of the educa-
tional systems of Japan, China,and Taiwan have shed light
on why students in those countries perform at such dra-
matically higher levels in math than do their American
counterparts.The differences in achievement are indeed
staggering. For example, one study comparing first and
fifth graders in the U.S., Taiwan, and Japan found that the
highest-scoringAmerican classroom obtained an average
score lower than that of the lowest-scoring Japanese
classroom and of all but one of the twenty classrooms in
Taiwan. Numerous other studies conducted by Steven-
son and Stigler have shown similarly bleak results.

Disproving popular claims that there are any mean-
ingful differences in the intellectual capacity ofAsian and
American children, Stevenson, Stigler, and their interna-
tional team of researchers have looked elsewhere for
answers.They have spent hundreds of hours in compar-
ative classroom observations at the elementary school
level, held extensive discussions with teachers and
administrators, and conducted a thorough examination
of such factors as the content and sequence of the cur-
riculum, the allotment of time, the preparation of teach-
ers, the impact of a clearly defined national curriculum,
the structure of lessons and the differences in pedagog-
ical approach,attitudes toward education and the role of
the family, and beliefs about effort vs. innate ability and
what that means for school organization and expecta-
tions for student performance.

While not suggesting that we could or should try to
import Chinese or Japanese culture, Stevenson and
Stigler have shown that there is much to learn from study-
ing their educational systems. “Meaning often emerges
through contrast.” they have written.“We do not know
what it means to work hard until we see how hard oth-
ers work. We do not understand what children can
accomplish until we have seen what other children the
same age do....Cross-cultural comparisons can help us
discover characteristics of our own culture that we fail
to notice because we are so familiar with them.”

An overview of some of Stevenson and Stigler’s find-
ings was presented in the cover story of the Spring 1991
issue of this magazine. Entitled “Polishing the Stone: How
Asian Teachers Perfect Their Lessons,” the article evoked
widespread interest and holds the record for our most
frequently requested reprint.

The authors’ more detailed findings—and their rec-
ommendations for American education—were brought

Alice Gill, who taught third grade for many years in
Cleveland, Obio, now heads the AFT’s “Thinking
Math” project. Liz McPike is editor of the American
Educator.
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together in their 1992 book, The Learning Gap (now
available in paperback from Simon and Schuster).

To our great benefit, their work continues. In order to
give American educators a more first-hand look at how
the curriculum and pedagogical approach of Japanese
education differs from ours,Stevenson and Shin-ying Lee,
a longtime collaborator with Stevenson and Stigler, have
embarked on an ambitious project to translate a typical
set of Japanese math textbooks and the accompanying
teachers’manuals for grades one through six.In the pages
that follow, we have reproduced a translation of the unit
on “weight” from a typical third-grade teacher’s manual,
Shinban Sansu 3: Kyoushiyou Shidousho (1993).

The Japanese teacher’s manual is divided into three
sections.The front part of the book, similar at least super-
ficially to American teachers’ manuals, displays the rele-
vant pages from the student textbook, surrounded by
notes intended for the teacher’s guidance.We reproduce
here the entire seven pages of that section on “weight.”

The second part of the Japanese teacher’s manual—
which has no counterpart in teachers’ manuals used in
the U.S.—provides the Japanese teacher with a more in-
depth discussion of the mathematical topic.We begin our
translated text with this section, because it lays the foun-
dation for the unit and because it is what the Japanese
teacher would be reading first, as she prepares to intro-
duce the concept of weight to her students. Because of
space limitations, we can reproduce only part of this sec-
tion; the remainder includes a more detailed hour-by-
hour instructional plan and a suggested review test for
the unit.

The final section of the Japanese manual—which we
do not include here—shows how the various topics cov-
ered in that semester’s work fit into the overall math cur-
riculum for grades one through six—what students in
earlier grades would have learned about the topics and
what students in future grades can be expected to learn.

Fascinated by the content of these translations—their
depth, logic, focus, and clarity—we thought it would be
interesting to round up the comparable sections on
weight from the math manuals written for American
teachers.We looked at two widely used math series, and
what follows are four brief observations comparing the
two countries’approaches.Of course,these observations
reflect the content of both the teacher’s guide and the
student textbook, since the two are tied together.

We invite you to make your own review: to compare
whatever series is used in your school or district to the
excerpt that follows.

We owe a special note of recognition to Shin-ying Lee,
of the Center for Human Growth and Developmentat the
University of Michigan, who oversaw the translation and
who made the arrangements for permission from the
Japanese publisher, and without whose energy, efficien-
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cy,and exactness this project would
not have been possible. We are also
grateful to the publisher, Kyouiku-
Shuppan, Inc., for their kind per-
mission to reproduce this unit.
We should note that Japan has
a national curriculum, and while
the textbooks and teachers’ man-
uals are produced by private com-
panies, they must all meet certain guidelines. They differ
primarily in their superficial features, and the one we
have reproduced can be considered typical.

Observations

M Laying the Foundation. As noted above, the
Japanese manual provides the teacher with a discussion
of the unit she is preparing to take up with her students.
It presents the unit’s goals and mathematical founda-
tions, while pointing out areas that might cause the stu-
dents special difficulty. This discussion serves both as a
brief refresher course for the teacher and as a walk-
through of the key concepts of the lesson. For example,
the overview of the weight unit reminds the teacher of
what the basic nature of a scale is:“A scale is construct-
ed to capture the force of gravity on an object’s mass with
visual movement. One example is associating an object’s
weight with the lengthening of a spring. Another exam-
ple is converting the weight into rotational movement,
observing the weight in relation to the number of
degrees a scale’s dial hand moves.” Likewise, this section
gives teachers ideas for helping students grasp difficult
concepts: “Since weight cannot be sensed visibly, and
because many students may think an object’s weight
changes when its physical position or shape changes, it
is difficult to illustrate the concepts [of conservation and
additivity] through simple verbal explanation. It is there-
fore imperative to engage students in activities such as
weighing a toy after changing its position and weighing
clay after tearing it, then connecting it, etc.”

B Organization of the Curriculum. The most
obvious difference in the organization of the curriculum
is that the American texts take up the topic of weight—
often very briefly—each year, while the Japanese wait
until third grade and then take it up in a thorough, com-
prehensive manner, devoting a full eight hours to its
study.The U.S. texts—we examined grades one through
four—mix weight in with other types of measurement—
length, volume, and even temperature and time—while
the Japanese texts take up length and volume (consid-
ered easier topics than weight) in depth in the first and
second grades. This reflects the well-known “spiral”
approach of the U.S. curriculum, where many different
topics are presented each year and then repeated with
more elaboration at later grades. In addition to the argu-
ment that children may be better served by having a crit-
ical mass of focused time on a topic, rather than moving
through so much so fast, there is another problem with
the spiral approach. As Stevenson and Stigler pointed out
in The Learning Gap:“...daunted by the length of most
textbooks and knowing that the children’s future teach-
ers will be likely to return to the material, American
teachers often omit some topics. Different topics are

SPRING 1995

for the children’s later teachers
to know what has been cov-
ered at earlier grades....Asian
textbooks, by contrast, are
developed on the assump-
tion that... if the concept or
skill is taught well the first
time, it iS unnecessary at a later grade to repeat the dis-
cussion.”The assumed need for“reteaching,”so pervasive
in the American texts, does not exist in Japanese texts.

B Depth and Polish. The Japanese textbooks and
teachers’ manuals demonstrate a meticulously thought-
out understanding of how best to help children grasp the
mathematical concepts and acquire the skills being
taught. Their coherent, logical, sequential organization
stands in sharp contrast to the often haphazard, disjoint-
ed,and more superficial character of the American texts.
One gets the feeling that each activity in the Japanese les-
son has stood the test of time and that indeed the entire
lesson has been carefully“polished” (recall “Polishing the
Stone”) by scores of teachers, perhaps over generations.
And yet this is not a scripted lesson. It provides a balance
between, on the one hand, capturing the accumulated
wisdom of the profession and, on the other, relying on
the individual teacher to adroitly and creatively guide the
children through the material—interpreting, pacing,
elaborating, adding examples and activities, doing her
own “polishing” Most importantly, she is expected to
know her students and to carefully observe and monitor
their progress until she is certain that everyone has mas-
tered the material.

In addition to the cohesion and logic of the Japanese
lesson, it also takes the children deeper into the topic.
For example, this unit covers the concept of “conserva-
tion” of weight, teaches the difference between arbitrary
and universal units of measurement, and introduces stu-
dents to different types of scales and “how to select
appropriate units and measuring devices.”

M Clutter. The American teachers’ manuals are clut-
tered with a jumble of add-on’s, extra activities,and alter-
native modes of presenting the lesson. The cumulative
effect is often a distracting format and a confusing treat-
ment of the material. It is difficult to delineate what is
important from what isn’t. It would appear that Ameri-
can publishers are afraid to leave anything out, lest it just
happens to be the current favorite fad of some textbook
adoption committee. Not knowing what to do with all
this stuff, they splatter it around the margins of the teach-
er's manual. One series we examined included a seem-
ingly endless mishmash of boxes and sidebars and high-
lighted areas, with such titles as Cooperative Learning
Hint, Manipulative Activity, Science Connection, A Dif-
ferent Modality, Manipulative Connection Card, Calcula-
tor Activity, Career Connection, Consumer Connection,
Physical Education Connection,Mental MathActivity,and
Communicating Math Activity. The Japanese use some of
these approaches—for example, they make extensive
use of manipulatives and of small group work—but they
do so by incorporating them naturally into the lesson The
essentials are kept very clear, and the focus is never lost.

—ALICE GILL AND Liz MCPIKE
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(EXCERPTS FROM)

EXPLANATION OF THE UNIT
ON WEIGHT

I. OVERVIEW

Students have experienced the measurement of weight
such as at the fime of physical health check-ups to measure
their body weight. We should remind them of such experi-
ences fo introduce the concept of weight for the first time in
this unit. Although weight is a quantity unable to be mea-
sured in a direct, visible way like length and size, have the
students realize that they can use an arbitrary unit and find
how many units there are to find weight just like in length
and size. It should be done through actual measuring of
concrete objects, then have them understand the usage of
the units of weight such as “g” and “kg.”

Like a clock, a scale has graduations along the curve on
its surface. Students sometimes have difficulty reading the
measures. Also, the fact that weight cannot be determined
by the object'’s size nor texture makes it hard for the stu-
dents to understand weight. Thus, it is important to allow
them to experience many occasions of actually measuring
the weights and getting familiar with the concept.

Il. GOALS

(1) To understand the concept of weight.

(2) To understand the units of weight, “g” and “kg.”

(3) To be able to read a scale and measure various
obijects with a scale.

(4) Ti understand the relationship between “g” and
" g‘ll

(5) To be able to add and subtract weight.

lll. KEY POINTS OF INSTRUCTION
A. Concept and measurement of weight

Although this is the first unit of formal instruction on
weight, children have had previous experience with weight
in daily life and in various routine activities such as physi-
cal examinations.

Judging from outward appearance only, it is easier to
estimate an object’s length or volume than its weight. How-
ever, when determining weight, both indirect and direct
approaches are possible: feeling the weight of the object in
one’s hands or placing it on a scale. It is also possible to
numerically express an object’s weight beginning with an
arbitrary unit of measurement. A similar instructional
method was outlined in the unit on Length and Measure-
ment.

These basic ideas are important not only in order for
students to understand the concept of weight, but also for
them to understand its measurement. As in the instruction
of length and volume, there are four steps for the instruc-
tion of weight:

1) Direct comparison;

2) Indirect comparison;

3) Measurement by an arbitrary unit;

4) Measurement by a universal unit.
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Because weight is difficult to judge visually, it is impor-
tant to focus on the necessity of a measuring tool. Students’
subjective interpretations of weight (e.g., “heavy,” “light”)
are replaced by the graduation indicated on measuring
tools and visualized there. This leads to the introduction of
a scale.

A scale is constructed to capture the force of gravity on
an object’s mass with visual movement. One example is
associating an object’s weight with the lengthening of @
spring. Another example is converting the weight into rota-
tional movement, observing the weight in relation fo the
number of degrees a scale’s dial hand moves. This idea of
measurement is much more difficult for students to learn
compared fo the measurement of length or volume. For
example, it is easy to visually grasp the sense of an object's
length by using a measuring tape, because the increments
shown on the flexible tape are the same as those on @
graduated ruler. But using a scale, an object’s weight is
indicated more abstractly—by the degree a dial hand has
moved—so it is harder to get the sense of how much it
weighs visually.

Because a balance scale makes it easier for children to
understand the concept of weight and visualize the mean-
ing of measurement, it is better to use a balance scale
when first introducing the topic. However, because upper-
dish automatic scales are used more frequently in real life,
it is also important that children learn how to use and read
them accurately.

As part of their study of the automatic scale, students in
this unit will assemble several bags of sand with amounts
such as Tkg, 2 kg, and 3 kg. This is so that students are
exposed to both the physical experience and actual mea-
surement of standard weight.

B. Introducing the unit of weight

There are three key points regarding the instruction of
the weight unit.

1) Weight can be expressed using the number of stan-

dard units; it can be numerically stated and labeled.

2) It is more convenient to have two related units such as

g and kg so that depending on the purpose one can
determine the unit to use and can write the weight in
simplest terms (e.g., 2 g rather than 0.002 kg).

3) 1 kg is equivalent to 1000 times 1g.

Because children are not particularly good at converting
between these units, and converting is not encountered so
often in daily life, it is extremely important to emphasize
the relation 1 kg=1000 g.

The minimum graduation of an upper-dish automatic
scale with the capacity of 1 kg represents 5 g, and there
are 200 of these increments shown on such a scale. It fol-
lows then, that if the minimum graduation were 1g there
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would be 1000 increments on the scale. This may be one
way for students to imagine the relation of 1 kg and 1000

g.
Also, it is advisable to tell the students that the “k” in 1
kg means “one thousand times.” Teachers can remind stu-
dents that a similar relationship was encountered previous-

ly with length (1 km=1000 m).

C. Sense of weight:
Estimating standard quantity

Concerning the sense of weight, 1 kg and 1 g are the
best standard quantities for students to become familiar
with so they may begin to grasp the actual numeric
amount certain objects weigh. Since there are various
capacity levels for upper-dish automatic scales (e.g., 1 kg,
4 kg, 10 kg, etc.), depending on what the objects will actu-
ally weigh, it is also important to be capable of determin-
ing which scale to use.

For example, knowing roughly how much 1 kg weighs
helps when estimating the weight of a 3-4 kg object since it
is possible to guess that it would be 3 or 4 times heavier
than 1 kg.

Another advantage of acquiring a sense of standard
quantity is that, given a desired numeric amount and
objects with an insufficient weight sum, students can esti-
mate the additional amount needed to make up the differ-
ence. For this reason, teachers should provide an environ-
ment that includes many different objects weighing various
standard amounts so that students have the opportunity to
re-experience the weight of them at any time. For example,
when assembling a bag of sand with the weight of 1 kg,
teachers can keep an eye out for daily objects weighing
100 g or 500 g.

D. How to read graduations

It is harder for students to read graduations on a scale
than to read graduations on a ruler, because a scale
includes numbers such as 5, 50, 500; or 2, 20, 200; as
well as 1, 10, 100 as the smallest graduations. However, it
does not show numbers such as 3 or 70. Commenting on
the contrast between the graduations on a scale and the
ones on a ruler will lead to students” awareness about the
structure of the base-10 system.

Be aware of the following points in order to use a scale
correctly.

1) Put the scale on a level surface.

2) Before measuring, make sure that the hand points

precisely at 0.

3) Check the maximum weight capacity of the scale, and
do not put objects on it that seem heavier. (Before
measuring, hold the objects and estimate their weight
by hand.)

4) Place objects on the plate gently and take them away
gently.

5) Face the dial straight on to read the graduation accu-
rately.

It is also important to develop the students” ability to dis-
tinguish the characteristics of different scales and to choose
a correct one according to their purpose. This can be done
by having students actually use different scales to measure
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the weight of various objects existing around them.
Next, the following steps should be taken in order to
read graduations.
1) Check the maximum capacity of the scale (e.g., the
graduation of 1 kg).
2) Check the graduations of large increment numbers.
W How many graduations can these large increments be
divided into?
W What is the sense of physical weight represented by
one of these large increments?
3) Check the smallest graduations.
B How many graduations are there between two larger
increments?
W What is the sense of physical weight represented by
one of these smallest increments?

Students should read from the large graduation to small-
er graduations as outlined above. Also, if the dial hand
points between two graduations, they should choose the
number that is closest fo the hand.

E. The importance of manipulative activities

Unlike the study of length or volume in first and second
grade, it is hard to understand the conservation and addi-
tivity of weight. Since weight cannot be sensed visibly, and

ecause many students may think an object’s weight
changes when its physical position or shape changes, it is
difficult to illustrate the concepts through simple verbal
explanation. It is therefore imperative o engage students
in activities such as weighing a toy after changing its posi-
tion and weighing clay after tearing it, then connecting it,
efc.

Hence, we deal with several manipulative activities in
this unit. For each activity, teachers should show a model
experiment and should make sure every child is involved
and gets frequent opportunities to use the scales.

The following are examples of manipulative activities.

1) Have students go to a sandbox and put 1 kg sand
(which they have to guess) in a plastic bag and mea-
sure it on a scale. Most children at this age have not
yet developed a sense of 1 kg of weight, so have
them try to make the 1 kg bag by adding or removing
sand many times. As an expansion of this activity,
teachers can have the students make bags with 2 kg,
3 kg, or 1.5 kg sand, which will enhance their interest
and motivation in their study of weight.

2) Let students try to make 2 kg by putting everyday
objects on a scale. (It could be 1.5 kg or 3 kg, etc.)
Given this assignment, students will likely begin to put
objects on a scale randomly and soon become aware
that they can make 2 kg more quickly with heavier
obijects. This activity will also help them develop a
method of estimating an object's weight before mea-
suring. Some students may even record the weight of
each object and add to make the total weight of 2 kg.

Furthermore, teachers can show students how they can
determine the weight of fruits in a basket if they subtract
the weight of the basket from the total weight. This will help
them understand the meaning of conservation and additiv-
ity of weight.
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A. Section One

hours):

Obijectives for

the first section:

To learn the concept of weight, the
meaning of measurement, and the
unit of weight [gram (g)].

TS e el A L s G

Hour One and Two:
Goal: To understand the
concept of weight and the unit
of weight, the gram (g).

Materials:

Dictionary or books

A bucket with water

Large springs

Scale

Scissors

Compass (the type used fo
draw circles)

Glue

Pencil

Wooden blocks

1-yen coins

(Example of a proposal for
teaching this section)

Topic 1:

“Which book is heavier?2 Which
bucket is heavier2”

Activity: Present two kinds of
books and two buckets of water.
Guidance: Let students com-
pare the weights of both of the
obijects by holding one in one
hand and another in another
hand. Allow students fo realize
the importance of measure-
ments of weights by letting them
know that it is not necessarily
possible to distinguish the
weights of the objects just by
holding them.

Topic 2:

“Which one is heavier2 How
can we compare the weight of
the objects2”

Activity: Present scissors,
compass, and glue.

Guidance: Have students dis-
cuss the different ways fo com-
pare the weights of rz:e objects.
Even though students may suggest
using a regular scale, suggest that
fherK use a justice scale incﬁccted
in

e textbook.
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Eight Hoyrs
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-

Unit 12: Weight

é (Translation from Japanese textbook)

Early-mid November

[

< Comparing Different Weights >

The scissors are heavier
18 than the glue.

f{ Let’'s compare the weights of various objects.

& Let’s use a device like the one in the picture and compare.

The compass and the
glue weigh the same.

Important Notes:
1. How to introduce the concept of weights:

stand, compared with the concepts of length and
volume, because (a) weight is hard to determine
visually and (b) weight is not necessarily deter-
mined by the size and shape of the objects.

tive activities are infroduced and that students
measure the weights of objects by picking up the
objects to feel their weights (direct comparison).

Weight is a difficult concept for students fo under-

Therefore, it is important that more manipula-

In other words, it is important for teachers fo
introduce them step-by-step to direct comparisons
and indirect comparisons, leading to the use of
universal units.

For the comparison of two objects, it is
important fo use objects that are tactually dis-
cernible in weight and objects that are not tactu-
ally discernible in weight, so that students can
learn that they cannot measure the weight of the
obijects just by using their senses.

Editor’s nofe: The Japanese teachers” manual includes—in a contrasting color of type, so as to be
easily seen—the answers fo each of the questions that appear in the children’s fext.
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What is the difference in weight of a pair of scissors and a tube of
glue? Let’s use building blocks and compare them.

tenas“lg”

penny)is 1 g.

compass?

coins.

Ccoins.

The weight of a 1-yen coin (*it’s like a

& What is the weight of the

Let’s weigh it using 1-yen

6 blocks

The scissors are one F-:\
building block heavier e
than the glue. :

It is possible to express weight using the number of units of
weight. For the unit of weight,“gram” is used. One gram is writ-

& What is the weight of a tube of glue, a pair of
scissors? Let’s compare them using 1-yen

19

2. The order of guidance for teaching weight:
It is important to include the following steps:
(a). Direct comparison (by using hands and jus-

tice scale);

(b). Indirect comparison (by using a regular

scale);

3. Purpose of the unit:

The purpose of this unit is to remind students of
the steps of measurement and weight, which are
similar to those with the measurement of volume
and length. Let the students realize the necessity
of using arbitrary units and universal units.

(c). Arbitrary units (by using wooden blocks);

(d). Universal units (e.g., one gram).
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Topic 3:

“Let's compare the objects using the
justice scale.”

Activity: Present a justice scale.
Guidance: Be sure to check if
students know that when compar-
ing fwo objects on a justice scale,
the heavier side will drop down,
and the lighter side will rise, and
that if the two weights are the
same, the two sides will remain
even.

In the example on p. 18, the
scissors is heaviest, and the com-
pass and the glue have the same
weight.

Topic 4:

“How much heavier are the scissors
than the glue? Let's examine and
find out by using wooden blocks.”
Activity: Continue fo weigh using
the justice scale. This deals with step
twoonp. 19.

Guidance: First, allow students fo
realize the difference in the weights
of the glue and the scissors. Sec-
ond, get them to remember how
they can measure the length by the
number of units (i.e., make a cer-
tain unit and count how many units
equal a certain length). ThirJ,l sug-
gest that they use wooden blocks as
units of measurement. Each block
should be the same weight.

The glue in the textbook illus-
tration equals five wooden blocks,
whereas the scissors equals six
blocks. Therefore, the scissors is
one block heavier than the glue.

It may also be a good idea to
suggest other items such as nails or
paper clips as a unit of measure-
ment. Then explain to the students
that there is a unit of weight, a
gram (g), and one gram is equal to
one coin of one yen. One gram is
written as 1g.

Topic 5:

“What is the weight of the com-
pass? Let's measure it by using one-
yen coins.”

Activity: This deals with step three
onp. 19.

Guidance: Let the students mea-
sure the weight of the compass by
one-yen coins and finally repre-
sent the weight in terms of grams.
Twenty one-yen coins equals
twenty grams.

Topic 6:

“What are the weights of the glue
and scissors, in terms of grams?
Let's measure them using one-yen
coins.”

Activity: This deals with step
four on p. 19.

Guidance: Let the students mea-
sure the objects and then share
their findings with the class.
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B. Section Two

ours)

Obijectives for

the second section:

1. To learn how to read and use the
units on a scale;

2. To learn the unit of weight, the
kilogram, and that Tkg=1000g;

3. To learn how o select appropri-
ate units and measuring devices
depending on the objects;

4. To learn that weight Los conser-
vation and additivity.

Hour Three:
Goal: To learn how to read
units of a scale.

Materials:

Scale with a horizontal
platform (two types: Tkg
and 400g)

Book (weight has to be less
than Tkg)

Enlarged c?rcwin of the
face of the scu?e

(Example of a proposal for teaching
this section)

Topic 1:

This deals with the asferisk and step
one in the text on p. 20: “In order fo
measure weight we use a scale.
How many lines are there between
0g and 100g, and how much does
each line inzﬁcofe in grams2”
Activity: Present the Tkg scale.
Guidance: Let the students under-
stand the unit system of a scale
before measuring the weights.
There are three points:

M the largest units on the scale are

2(I)(Og, 400g, 600g, 800g, and
] .

M the smallest unit on the scale is
5g, with increments of 5g;

M the smallest unit on the scale is
the least discriminable unit on the
scale.

Topic 2:
“What's the weight of the picture

k in grams2”
Activity: This deals with step two
on p. 20.
Guidance: Show the enlarged
drawing of the face of the scale,
and let the students see that the pic-
ture book weighs 330g. Also, let
them realize that 330g is lighter
than 400g, and is heavier than
300g.
Exercise: Reading units on a
scale
Read the weight of the scales a, b,
and ¢ in the textbook, which is on
p. 20 of the textbook.
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77 A scale is used to weigh things.
Let’s use a scale and weigh a

<& How many graduations are there between 0 and 100?
How many grams is one graduation on this scale?

@ What is the weight of the picture book?

@ What is the maximum weight this scale can measure?

(1] Let’s find out what weight each scale indicates.

Important Notes:
B Guidance for teaching students how to read
units on the scale:

In the beginning, students are usually unfa-
miliar with reading units on the scale. So infro-
duce the following basic steps in teaching:

a. Let students read the large units on the scale,
such as 200g or Tkg.

b. Let students read the intermediate level of units.
Let students see how many intermediate units
there are in one large unit. Let them say what
one infermediate level is.

c. Let students read the smallest level of units.

By following these steps, students can learn

how to read the units correctly.

In terms of reading units, students should
learn first fo read the larger units (100s). Then the
intermediate units (10s). And then the smallest
units (1s). Finally, to learn to put units fogether to
equal the weight.

In addition, students can also read the unit as
being some number of units away from the maxi-
mum unit (e.g., 30g away from 400g equal
370g).
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v When Deborah put the
school bag on the scale,
the hand of the scale
pointed as shown in this
picture. Let’s find out the
weight of the school bag.

To weigh the heavy objects, a unit
called a kilogram is used.

1 kilogram is written as 1 kg.

1kg=1,000g | kg

¢ Whatis the weight of the bookbag?
How many grams is that?

& What is the maximum weight that this scale can measure?

When you use a scale:
Put the scale on a flat surface.
Make sure the hand is pointing at “0.”

Find out the maximum weight it can measure.

® © 60 0

After guessing roughly how much the object will
weigh, place it gently on the scale.

)

Read the graduations from the starting point.

21

Hour Four and Five:
Goal: To learn the unit of
weight, the kilogram, and
that 1kg=1000g.

Materials:

Scale with a horizontal
platform (two types:
Tkg and 400g)

Bookbag

Topic 1:

“Lef's brzecsure the weight of the
gs.ll

Guidance: Let students talk

about their bookbags and let

them estimate the weight of their

kbag.

Teoc%‘n them the units of
weight (e.g., kg for heavy
objects) and let them practice
using the unit of kilogram.

Let students understand the
relation between 1kg and
1000g.

Let students figure out what
the bookbag in the textbook

illustration weighs.

Topic 2:

“What is the maximum this
scale (p. 21) would be able to
measure2”

Activity: This deals with step
three on p. 21.

Guidance: Let students know
that the scale can measure up to
4kg. Let the students determine
the minimum unit on the scale.

Topic 3:

“Let's list the points we need to
aware of when we measure

weights.”

Guidance: Let students know

the right way of measurin

weights and get them useg to

doing it.

W Sense of the weight of one kilogram:

Let students measure the weight of a liter of milk or juice, or
whatever liquid they can find. Let them acquire the sense of weight
for 1 kg b)ﬂ'lolding one liter of water, which equals Tkg.
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Exercise one:

Let the students get the idea of the
weight of Tkg.

”By%olding a bag of sand that
weighs 1kg, let's get an idea of the
weight of Tkg.” In addition, hold
different objects and estimate the
weight of each of the objects. Then
Findl the exact weight by using a
scale.

Exercise two: Reading the

units on a scale:

M Let the students learn how o read
units in kilograms and in grams.

W Get them familiar with reading
the larger units first, and fo figure
out the weight by reading the
smaller units.

Exercise three: Reading
weight in grams (5200g),
and in kilograms and grams

(Skg 200g).

Hour Six:

Goal: To learn how to
select appropriate unifs and
measuring devices depend-
ing on the objects.

Materials:

Body scale

Spring scale

Automatic balance scale
Objects to be measured

Topic 1:

This deals with steps one and two in
the textbook. Step one: “What kind
of objects do you measure with
these scales?” Step two: “Let's esti-
mate the weight of the different
objects and measure them with the
scale.”

Activity: Show the three different
scales on p. 22 in the fextbook.
Guidance: Let the students realize
that there are different scales for
measuring different objects.

Let them think of the kinds of objects
they can use with the scales on

p. 22 by thinking of the objects
around them.

Let them realize that, before
measuring weights, it is better to
estimate the weight first, and
then choose the right scale to
measure the weight.
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[2] Take the bag of sand that weighs
1 kg and try to remember how

heavy 1 kg is.

Hold various objects with your
hand and guess how much each
object will weigh.Then weigh
each one with the scale.

Let’s find out the weight that each scale indicates.

How many grams is 5 kg? How many kg and g is 1800g?
[5] How many g is“3 kg 40 g”7

W Let’s weigh the various objects using the scales.
<& What kind of weight do the scales A, B,and C measure?

22

Supplementary problems

Let's find out the weight that each scale indicates:

(5D
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Hour Se\lren:
@ Let’s guess how much each object weighs, and then weigh mmhﬁm,ggﬁm
each one with the scale. weight of an object.
Materials:
Automatic balance scale
. . ) Pumpkins
v¢ There are 2 pumpkins.The weight of each pumpkin was 900g
and 800g. Topic 1:
What is the total weight of the two pumpkins? “There are two pumpkins. One
weighs 900g and the other

weighs 800g. When you put the
two pumpkins on one scoF ;
what is the total weight2”
Activity: (Step one): “Let's
measure the weight.” “Add the
weight of the two pumpkins and
obtain the total weight of the
pumpkins.”

Guidance: Draw a number
line similar to this:

9005 + 800s|

& Let’s weigh them and find out.

_.—== Total Weight =~___
g o
& What calculation do we have to do? ik =2
900 + 800 = 1700 Obtain the total weight
- = ] ) Topic 2:
1700g=1kg 700 g A5V CL: 1 kg 700 g Activity: This deals with step
two.

. Guidance: Based on the results
¢ What s the difference between the weights of the 2 pumpkins? in step one, make an equation to

obtain the total weight:

900 - 800 = 100 answer: —100g | 900g+800g = 1700g
1700g = 1kg 700g
= 4 Topic 3:
6] 300 g +500 g 8kg 200g + Skg 400g ;,:th < the iifference Bdkisan
- Al o e two pumpkins in grams2”
700g-200g kg 700g - 3kg Activity: Tfis deals with step 2a.
Guidance: Make an equation
James weighs 26kg 900g. His brother is 5kg heavier, and ond calculate it
his younger brother weighs 3kg 700g less than he. T*I:Pi‘:ﬁ:. e
What are the weights of James’s younger and older ] ol dition and subiraction o
weights (problems é and 7 on
brothers? p. 23).
23

B Conservation of weights: W Additivity of weights:
Suppose there is a kilogram clay ball. The weight of the clay wont ~ Suppose we add 3g of clay and 2g of clay. It is 3+2=5, which
change regardless of the shape of the clay. The number of pieces means there is a total of 5g of clay. This characteristic is called the

one divides the clay into also does not change the total weight. This  additivity of weights.
characteristic is called conservation of weights.

Because it is believed that there are children who have not yet
acquired the concepts of the conservation and additivity of weights,
it is important to let children discover the ideas by shaping, cutting,
and weighing the clay.
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Hour Eight:
Goal: Summary of this unit
and more exercises.

Exercise one:
exercise for reading the
units on the scale.

Exercise two:

exercise for reading
weight in kilograms and
in grams.

Exercise three:
ordering of weights, from
heaviest to lightest.

Exercise four:
addition and subtraction
of weights.

Exercise five:
exercise for selecting the
appropriate units.

Supplementary Problems

24

End of the Unit Exercise

FrhnmniA Led

B} Let's read the weight that each hand is pointing at.

B Let’s figure out the numbers that go in the blanks.
4800g= kg 'g
9000g=[ kg

3kg=lg
1kg600g=g

g} Which one is the heaviest weight and which one is the lightest
weight? Let’s put them in order from the heaviest to the lightest.
@ (2500 g,3 kg,2 kg 800g,2kg90¢g)
@ (7900 g,7 kg 500 g,8 kg, 8400 g )

B3 Let’s calculate.
200 g +500 g
400g-200g

S5kg+7kg300g
7kg800g-3kg800¢g

8 What unit is used for the weight below?
Weight of a (Japanese) arithmetic text 180 []
Weight of a large package to be mailed? 3 []

2 What units are used for the weights mentioned below:
body weight 1 tomato

1.Find out the numbers that fit in the blanks()) and write the num-

bers down.

7kg=1g (7000)
4000 g=0kg (4)
2kg800g=4g (2800)
8300g="kgg (8;300)
5kgd0g=Dg (5040)
3050g=rkgig (3;50)
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3.Calculate the problems.
500g+700g (1200g, 1kg200g)
4kg+8kg (12kg)
6 kg800 g +9kgé00g (16kg400g)
1300g-800g (500g)
7 kgd00g-3kg (4kgd00g)
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TIME ON
OUR SIDE

By DONNA FOWLER

¢« EARNING INAmericaisa prisoner of time,”begins

the report of the National Education Commission
on Time and Learning, whose task was to examine the
relationship between time and learning in the nation’s
schools.The Commission found that uniformity rules the
day in the way our schools use time. Most schools open
and close at fixed hours in morning and afternoon, run
for nine months of the year,and provide about 5.6 hours
of classroom time a day. No matter how simple or com-
plex the subject—or how well or poorly students under-
stand it—most school schedules allow an average 51-
minute class period. “Time,” says the commission, “is
learning’s warden.”

The traditional schedule is one of the aspects of school-
ing that has proven most resistant to change, despite the
common-sense observation that learning needs should
determine the schedule, not vice versa. But a number of
schools across the country have taken bold steps to start
treating the schedule as malleable instead of fixed, and
to reshape their school day.

Each school day can be chopped up in a variety of
ways. The key to successfully altering the traditional
schedule is deciding what will be gained by the change—
more help for students that need it, more intensive study
and better student-teacher relationships, more opportu-
nity for teachers to plan and polish their lessons and to
dig deeper into their own disciplines, greater emphasis
on academic learning, while still recognizing the impor-
tance of extracurricular activities? Time should be
shaped to fit the larger purposes of schooling.

Three of the five schools described below—Davis Ele-
mentary School in Gresham, Oregon; Thomas Jefferson
High School for Science and Technology in Alexandria,

Donna Fowler is assistant director of the AFT’s public
affairs department.
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Virginia; and Hefferan Elementary School in Chicago,
Illiniois—are featured in the Commission’s report, Pris-
oners of Time. (For more detailed descriptions of the
Commission’s reports, and ordering information, see
sidebar on page 28.)All have creatively restructured their
schedules to suit specific, often multiple, purposes, but
none operates on a year-round basis. Most operate rough-
ly within the confines of a normal school day.

Math During Recess? Will Anyone Come?

They do at Davis Elementary School in Gresham, Ore-
gon, where a program called “Recess Math” provides
extra math instruction before and after school,during the
noon hour and recess, and during the summer.The pro-
gram was the joint brainchild of teacher Kristine Fosback
and the former school principal, Donnise Brown. Brown
was concerned about low math scores and insufficient
time devoted to math instruction,“about equal time with
physical education.” Math scores at Davis were well
below the district and state averages, other efforts had
failed to bring scores up, and extracurricular activities
were encroaching on teaching time. Fosback had begun
stockpiling creative math materials,and both dreamed of
getting a teacher to turn the materials into a math enrich-
ment program.

A three-year, $250,000 grant from the RJR Nabisco
Foundation helped launch the program. Most of the
money went for staffing and supplies.The school hired
another full-time certified teacher and a three-fourths-
time aide to run the program.The program was volun-
tary, although students who wanted to participate were
asked to sign a pledge that they would attend a 20-class
session at the time of their choice. School staff were
amazed at the response;it seemed like everyone wanted
to join Recess Math.

Davis Elementary, according to Fosback, who devel-
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oped the Recess Math program,“has all the problems of
an inner-city school, even though we're in the suburbs.”
More than 50 percent of its students qualify for free lunch
and about 20 percent are minority. Recess Math has
helped raise student scores; tests show that Davis stu-
dents are learning math substantially faster than their
peers in the district. According to the report from the
Commission onTime and Learning,“Test results between
the fall of 1990 and the fall of 1991 indicated that Davis’s
third, fourth, and fifth graders’ math skills increased at a
rate about 50 percent higher than other students in the
system.”“But we still have a way to go,” Fosback says, in
improving math achievement.

How do you get kids to give up their recess to go to a
math class? Fosback says the program is a “non-pressure
situation” for students, with a “very hands-on approach.”
Students find it an appealing alternative to the unstruc-
tured time of recess. They spend a little free time with the
materials when they arrive for their session,and then the
teacher gathers them together for an instructional activ-
ity. They learn to see, she explains, that “math is every-
where, math is fun."They enjoy the math games, manip-
ulatives,and computer activities.Very few have dropped
out of the extra sessions.

The program is extremely popular with parents, too.
Each year, the school showcases the program at a Recess
Math Family Night,where parents and children can come
and explore the various activities and materials used in
Recess Math. At the last Family Night, Fosback notes
proudly, nearly 500 people attended. After the Nabisco
grant ended, the district incorporated the program into
its overall planning and began offering it in other schools,
although in a“somewhat watered-down version,”accord-
ing to Fosback.

Eventually, more than 90 percent of Davis’s 350 stu-
dents were involved—including an average of 100 stu-
dents per day during the summer—and demand was
such that classes were being held in halls.“We ran out of
space,” says Fosback, “before we ran out of students.”
Unfortunately, Recess Math is gradually falling victim to
the budget woes afflicting most school districts. Other
schools no longer offer Recess Math and the program at
Davis no longer has a full-time teacher.The aide coordi-
nates the program,and regular teachers take turns teach-
ing a reduced number of the 20-class sessions. Fosback
says that the program can run well on about $30,000 a
year, most of which goes for staffing costs and materials.
She is committed to keeping Recess Math going at Davis
Elementary.It’s the only program, she says, that“gets 99.9
percent approval from parents.”

A Feast of Electives in Alexandria, Virginia

Thomas Jefferson High School for Science and Tech-
nology in Alexandria, Virginia, combines block schedul-
ing,an extra class period for elective activities,and inter-
disciplinary teaching into an extraordinarily rich learn-
ing environment that sends all of its graduates to college.
It has 10 state-of-the-art technology laboratories in areas
such as optics, industrial robotics, and telecommunica-
tions, and an unusually strong partnership with busi-
nesses, who help sponsor the labs and provide intensive
mentor opportunities for students.

The school is selective, with students admitted,accord-
ing to principal Geoffrey Jones, “strictly on merit.” The
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1,650-member student body comes from all over north-
ern Virginia, with some commuting up to 60 miles. This
was one of the reasons, says Jones, for the extra eighth
period:“It recognizes that the kids come from a distance
and need to spend some time together and get to know
each other”

Each month, students can choose among at least 100
eighth-period activities. These range from traditional
extracurricular fare like intramural sports and honor soci-
eties, to extra lab work and student teams like the Chess
Team, to student-initiated clubs. Among the latter, stu-
1995
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Above left: Students voluntarily forgo recess to choose
among computers, math puzzles, and math games in
the “Recess Math”room at Davis Elementary School in
Gresham, Oregon. Counter clocRwise from top: Nothing
rivals the popular “Eighth Period” at Thomas Jefferson
High School in Alexandria, Va., where there’s time for the
chess club, the juggling club, and the computer club.
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dents can find offerings ~anging from a
Juggling Club to an Amnesty Interna-
tional Club.Tutoring is offered in every
subject every day.The scaedule is made
up monthly according to choices made
by the students, and caanges can be
made midstream if needed—for exam-
ple, if a Chess Team member finds she
needs some extra help in math, she can
shift to math tutoring.

The National Education Commis-
sion on Time and Learning let Thomas
Jefferson sophomore Paul Helms
describe what the extra eighth period
can mean:“It is one of the most impor-
tant things in the schcol.I use it to go
to both the Fellowship of Christian Ath-
letes and to a Latin Hopors Class.”Senior
Seth Mitcho is even more emphatic:
“Eighth period has hzlped make this
school the center of our lives and often
of our families.”

The eighth-period program is run
by full-time coordinator Rich Slivoskey
and a full-time assistent. On Mondays,
the eighth period is reserved for admin-
istrative uses—assen-blies, a guidance
curriculum, student government, for
example—to keep these activities from
intruding on the school day. Each
month, this leaves students with some
15-20 eighth periods they can use as they wish. Slivoskey
says the program is constantly changing to meet the
needs of the community—“and our community is con-
stantly changing”The only time student choice is cur-
tailed is when faculty find students in academic jeopardy.
Then, students will be assigned to tutoring in the prob-
lem subject.

Faculty have choices,too.No teacher is required to par-
ticipate in the program; they may choose to teach an
additional regular class instead.This means that teachers
participating in the eighth-period program have five
classes, two planning periods,and an eighth-period activ-
ity,while the other teachers have six classes and two plan-
ning periods each day. For those who participate in the
eighth-period program, each day is different. They may
find themselves doing anything from tutoring in their
subject to overseeing the Animal Rights club on any given
day. About half of the faculty participates in the program.
To create the eighth period,the school lengthened its day
by half an hour and shaved a few minutes off of other
class periods, all of which meet for 45 minutes. All
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teachers receive a 7 percent pay increment for the extra
time, a provision that is incorporated in their union con-
tract.

Jefferson High uses time inventively in other ways, too;
for example, through a variety of block scheduling
arrangements. Each class at Jefferson has a double peri-
od once a week,so that each class meets four times week-
ly, once in double session.All ninth-graders take a three-
hour interdisciplinary block class every day that com-
bines biology, English, and technology. The course is
team-taught and employs cooperative learning, with a
counselor assigned to each team. Jones says this is espe-
cially valuable for these “students in transition” from mid-
dle school to high school,a vulnerable time for some.The
longer classes give students more time with each other
and with the same team of teachers their first year at the
school. Students often work on projects, which they can
carry over into eighth period, if they wish.

This ninth-grade initiative is in its sixth year. Jones says
students like it,and teachers like it “now—they didn’t at
the beginning. It took some getting used to.”It gives teach-
ers the flexibility to use a variety of teaching methods.

Prisoners of Time

The National Education Commission on Time and

Learning, which formally completed its work last

September, issued three very valuable reports, each

written in clear, compelling language and packed
with information and ideas:

M Prisoners of Time, the official
final report of the Commission, is
a compilation of findings, recom-
mendations, and practices that
reflect new thinking about
time and learning. 56 pages.
$6.75.

W Prisoners of Time:
Schools and Programs
Making Time Work for

Students and Teachers
contains profiles of 39
schools that have experimented
with time schedules and calendars. 58
pages. $6.75.

W Prisoners of Time:What We Know and What We
Need To Know summarizes the key research
reviewed by the Commission and suggests ques-
tions that need further investigation. 60 pages.
$6.75.

B Prisoners of Time Video provides both a report
summary and practical examples of schools
putting the recommendations to work. 12 minutes.
$12.50.

Shipping and handling charges: 1 item-$2.90; 2-5
items-$3.75; 6-10 items-$4.25; 10-15 items-$5.00.
All orders must be pre-paid. Send check or money
order to TaLIS/CSG, 1700 North Moore St., Suite
1250,Arlington, VA 22209.Telephone: (800)299-
5486; fax: (703)243-0496.
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For example, Jones says the class can spend the period
watching a movie, writing in their journals about it, and
then discussing their observations. Sometimes the class
is devoted entirely to one of the three subject areas. The
block class also permits extended field trips that don’t
disrupt other classes.

The approach has been extended to other subjects.
Sophomores and juniors now take combined English-
social studies classes in two-hour blocks,and seniors take
three-hour block classes that combine geoscience, gov-
ernment, and language arts. This allows them, Jones
explains, to study environmental issues as problems of
both science and politics. The interdisciplinary block
class approach has fostered the use of a variety of assess-
ments, according to Jones, including portfolios and pre-
sentations.

Each of Jefferson’s seniors is required to participate in
either extralab work or the school’s business mentor pro-
gram. About 80 of the 400 seniors are involved in the
mentor program, which assigns students to area compa-
nies such asTRW,Boeing, Martin Marietta,and several gov-
ernment research labs.The focusis on research and devel-
opment,and students participate in everything from pro-
ject design to testing. The mentor program requires an
extra commitment of time—between 15 - 20 hours a
week, according to Jones—and finding transportation,
which limits the number of students who join. But Jones
notes that the business partners are extremely commit-
ted to making the program an authentic learning expe-
rience for the students.

Shaping Time To Fit Pedagogy

As noted earlier, both academic content and pedagog-
ical approach have traditionally had to give way to rigid
notions about time.An increasing number of educators,
however, have come to realize that the time dimension
must be made subordinate to the needs of teaching and
learning. Nowhere is this change more apparent than in
schools that follow the Paideia philosophy, which pre-
scribes very specific uses of time to serve instruction.

At the Hughes Center in Cincinnati,Ohio,students can
participate in Paideia education from kindergarten
through twelfth grade. The Paideia philosophy, devel-
oped a decade ago by Mortimer Adler, is based on a rich,
classical curriculum for a// students; high expectations;
and the belief that teaching and learning require the
proper mix of three distinct instructional modes: didac-
tic instruction; coaching; and Socratic seminars that give
students time for analaysis, discussion, and reflection.
There is no tracking in the Paideia schools, nor are there
any advanced placement classes.

The Paideia approach pervades the Hughes Center,
which has six distinct high schools within it—commu-
nications, health professions, math and science, humani-
ties, computer sciences, and teaching. Most of these pro-
grams benefit from partnerships with corporations or
community institutions. Scripps-Howard, for example,
helps underwrite the communications high school. The
company supplied funds for remodeling the building and
installing computers, among other contributions. The
American Medical Association helped launch the health
professions high school, which has affiliations with sev-
eral area hospitals.The high school for the teaching pro-
fessions is allied with the University of Cincinnati edu-

SPRING 1995



cation school. Current plans call for the merger of the
math and science and computer sciences programs.

Hughes isa magnet school with no entry requirements.
Students come from all over Cincinnati and are admitted
on a first-come, first-served basis. The student population
of 1,700 is predominantly (about 75 percent) African
American, with 2 percent to 3 percent other minorities,
and about 22 percent white. Forty-two percent of the stu-
dents are eligible for free or reduced-price lunch.

At Hughes, the school day is shaped around Paideia’s
three pillars of instruction: didactic, coaching, and semi-
nar.The schedule varies to suit the nature of the instruc-
tionand the subjectarea. English classes are the only ones
to meet in double periods five days a week Three of these
are didactic instruction (Wednesday through Friday),one
is a reading lab (Monday), and the other a seminar (Tues-
day).In most other subjects, classes meet in three didac-
tic sessions (Monday throughWednesday), with a double-
period lab on Thursday, and no class on Friday. Foreign
language classes meet for five single periods a week.

The reading lab and seminar are linked. Although the
English teachers are in charge of the seminar, the read-
ings can be in any subject. Sometimes the “text”is a film,
or readings in science or social studies. The emphasis in
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Above: The two-period reading lab gives student Myeia
Edmerson the time she needs to dig deeply into the text.
Seated at left is teacher Sue Taylor:

Left, preparing for a Socratic seminar with principal
Diana Porter:

the lab and seminar is on developing an analytical
approach to a work.In the reading lab, students are seek-
ing to understand its literal meaning, and, using the same
text,the seminar pushes students toward greater abstrac-
tion and an engagement with universal questions.

Porter described a lab and seminar with ninth-graders
on Martin Luther King Jr's Letter from A Birmingham Jail.
In the lab, students focus on King the writer, rather than
King the political leader. Their task is a thorough, literal
understanding of the text, so they summarize paragraphs,
identify literary conventions such as metaphors,and work
on vocabulary and character analysis. The seminar, led by
two students, begins with an opening question. For this
text,the opening question was“According to King, is there
ever a time when violence is justified?” Students write for
awhile about the opening question and must argue their
points with specific reference to the text They then debate
what Porter calls the “core question,” which encourages
students to make a leap to more universal issues and ideas.
In this case, the core question focused on the concept of
unjust laws and the citizen’s responsibility Throughout the
seminar, the teacher assesses each student according to
specific criteria on the quality of the discussion.

All of this takes place within the confines of a normal
high school day—about six hours and fifty minutes,
according to Porter.The Paideia approach has been used
for about six years at Hughes and is gradually spreading
through the district. There are four Paideia elementary
schools and two Paideia middle schools.

The results? “Our kids are much more skilled in dis-
course and reading texts” says Porter. “Many of them

(Continued on page 44)
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WHY IS ALGEBRA
IMPORTANT TO LEARN?

(Teachers, this one’s for your students!)

By ZALMAN USISKIN

We have all heard or read eloquent expositions on
the value of studying bistory. Likewise, most people can
quickly summon up a compelling case for the impor-
tance of good writing skills, the benefits of being
exposed to quality literature and art, the need to under-
stand basic scientific concepts, and the indispensable
requirement to master the tools of everyday arithmetic.

But when it comes to providing the rationale for
learning mathematics beyond arithmetic—namely,
algebra, geometry, and their extensions—most people
are likely to mumble something about needing it for
college. Indeed, just this past year, a book questioning
the importance of math education in general and argu-
ing that almost no one really needs algebra received
considerable attention and quite favorable reception
in the popular press. And, more importantly, every day
across this country countless numbers of students sit
in algebra or geometry classes wondering (as did gen-
erations before them) why they are studying linear (not
to mention quadratic) equations or a method for find-
ing the volume of a cylinder“What's the point? I'll never
use any of this stuff,” they say.

They deserve an answer. And while it is true that the
newer textbooks do a better job than the older ones did
of showing the practical applications of algebra and
geometry, most do so in a scattered, piecemeal fashion.
For some students, this poses no problem. They love
math, they're good at it, they never question its value
or appeal. But there are many others who need the
whys and wherefores set forth in a convincing manner:
And since more and more school districts are replacing
dumbed-down “consumer math” courses with a
requirement that all students take algebra and geom-
etry, we thought the time was ripe to pull together, for
a student audience, the case for studying post-arith-
metic math.We convinced Zalman Usiskin, the director
of the widely acclaimed University of Chicago School
Mathematics Project. to take up the question of algebra
in this issue. Perbaps in a future issue, we'll ask bim to
do the same for geometry. He wrote this essay for your
students, and we hope you will share it with them.

—Editor
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OST PEOPLE realize that they need to know arith-

metic.Whole numbers, fractions, decimals, and per-
cents are everywhere. You need them to do any work
with money, to deal accurately with measurements, to
understand probability, to follow the results of election
polls or sports or lotteries, and a wide range of other
things. Numbers are everywhere. Just pick up a newspa-
per or magazine, open to any page at random, and count
the numbers on it. You may be surprised at how many
there are.

Algebra seems different.Scan the same newspaper and
you are not likely to see any algebraic formulas. The need
to know algebra isn’t as obvious.

Furthermore, we all know adults who live productive
lives without ever using algebra. Even adults who stud-
ied the subject as youngsters may not have studied its
practical applications; hence it is difficult for them to
see—let alone explain to others—what value they
derived from it.

It is true that the value of algebra is not as obvious as
the value of arithmetic. In actuality, however, its useful-
nessis allaround us.But for those who don’t know where
or how to look, it is often hidden. It is well worth the
effort to dig a little deeper to uncover the many ways this
discipline is at work in the world and why mastering it
greatly enriches our lives. In this essay, we hope to do
some of that digging.

O SAY “You need algebra for college,” or “You won’t
do well on the SAT or ACT without it”are true state-
ments, but they don’t tell us very much. Why is algebra

Zalman Usiskin is professor of education and director
of the University of Chicago School Mathematics Pro-
Ject at the University of Chicago. He is the author of
“What Should Not Be in High SchoolAlgebra and Geom-
etry?” (1980, 1995); “We Need Another Revolution in
Secondary School Mathematics” (1985), dozens of
other articles, and has authored or co-authored math
textbooks for grades 7-12. The assistance of Suzanne
Levin, Fan Lianghuo, and Sharon Senk in providing
ideas for this article is greatly appreciated.
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considered so important that it has become a require-
ment for entry to virtually every college? And why are
more and more school districts requiring all students to
study algebra, including those who may not be college-
bound or who haven't yet made up their minds about
their futures? In the pages that follow, we offer some
answers to these questions. Here are some general rea-
sons:

Without a knowledge of algebra,

M you are kept from doing many jobs or even
entering programs that will get you a job;

M you lose control over parts of your life and
must rely on others to do things for you;

M you are more likely to make unwise decisions,
financial and otherwise; and

M you will not be able to understand many ideas
discussed in chemistry, physics, the earth sci-
ences,economics, business, psychology, and many
other areas.

In these matters, algebra has much in common with
reading, writing, and arithmetic: Lack of knowledge lim-
its your opportunities. More specifically, what follows are
the characteristics of algebra that cause it to be so impor-
tant and some of the many things you could not do at
all—or not do as easily—without it.

Algebra is the language of generalization. If you
do something once,you probably don’t need algebra. But
if you are doing a process again and again, algebra pro-
vides a very simple language for describing what you are
doing. Algebra is the language through which we
describe patterns. For instance, here is the rule for mul-
tiplication of fractions, written in English words:

To multiply two fractions, multiply their numerators
to get the numerator of the product, and then multiply
their denominators to get the denominator of the prod-
uct.

As an example,

8
- 15

(RN (¥}
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I
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ILLUSTRATED BY ROBERT BARKIN

Here is the same rule, written in the language of alge-
bra:

@ .€ _ g
b d ~ bd

Not only is the algebra much shorter, but it looks like
the arithmetic!

Some general patterns are formulas. Formulas state one
quantity in terms of another.There are formulas in every
walk of life. For instance, there is a formula for finding
Celsius temperatures from Fahrenheit temperatures

F =% C+ 32,
and vice-versa
=2 (7.
S =9 (F - 32).

There are formulas for area that come in handy if you
are looking for a place to live and want to know how
much room you will have, or if you are sewing clothes
and want to determine the amount of material you'll
need. There are formulas for perimeter that tell how
much fencing you might need for a field, or how much
ribbon to tie a package.There are all sorts of formulas in
sports,and they can help you calculate earned-run aver-
age in baseball (not hard), or rate a quarterback in foot-
ball (rather complicated), or determine the probability
of a particular player making two free throws in a row in
a basketball game (easy but not certain). Income tax, dis-
counts, sales tax, and virtually every money matter
involve applying some formula.You can get along with-
out the formulas—many people do—but you are less
likely to be fooled by someone if you yourself can deal
with the formulas.

Some patterns are not so simple. For instance, the for-
mula

W=d+2m+ [2@ED | ppy (¥f ¥ 4] ¥ | 42
5 4 100 400

tells you on which day of the week a particular date will
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fall, even years into the future, where

d = the day of the month of the given date

m = the number of the month in the year, with January
and February regarded as the 13th and 14th
months of the previous year. The other months are
numbered 3 to 12 as usual.

y = theyear

(You may not be familiar with the | | symbol—brack-
ets without the top corners—which means round the
number inside it down to the nearest integer. For
instance,

Il”il =19: |§9z| = 497:and |_*—52J= 8.

OnceW is computed, divide W by 7 and the remainder
is the day of the week, with Saturday = 0,Sunday = 1,and
so on, with Friday = 6. You might try the formula on
today’s date to see that it works. It even accounts for the
fact that the year 2000 will not be a leap year.

Algebra enables a person to answer all the ques-
tions of a particular type at one time. Suppose you
are thinking of borrowing some money. Typically, money
borrowed for a car or a house or other large purchase is
paid back monthly, but the interest rate is given as a year-
ly rate. The key is how much money per month you must
pay back,and this is not easy to calculate. Even if you use
tables, you may not find tables with the rate you will be
charged or the amount you wish to borrow. But there is
a formula that can calculate the monthly payment P if an
amountA is borrowed for m months at an r% annual rate.

r
120

P = AxX" £=1 wherex=1+
x" -1

With a scientific or graphics calculator,you can use this
formula even if the amounts are strange. With this for-
mula,you can calculate that a 4-year loan of $8,500 to buy
a car, at an 11.25% annual rate, requires a monthly pay-
ment of $220.72.

Not all formulas are so complicated. Suppose you want
to calculate the miles per gallon that a car is getting. If the
car’s gas tank is filled at 25,000 miles and then again at
25,400 miles, and 15.3 gallons of gas have been used by
the time of the second fillup, you could subtract to find
the number of miles, and then divide by 15.3 to find the
miles per gallon, in this case about 26 mpg.You can do a
single problem like this just using arithmetic. But if you
had to answer a lot of questions of this type, you would
want to have a general procedure. If the first fillup is at f
miles and the second at s miles, and you fill up with g gal-
lons of gas the second time, then the miles per gallon is

s-f
8 «
It’s a great deal easier to substitute into a formula than to
have to figure out how to do the question each time.
Computer programs use the language of algebra
because they require a language that will work for a vari-
ety of inputs. Formulas are also the backbone of today's
spreadsheets. It used to be that only accountants used
spreadsheets, to keep records of financial matters. Now
spreadsheets are used for all sorts of recordkeeping.
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Algebra is the language of relationships between
quantities. What happens to various aspects of your
health as you grow older, or as your weight changes, or
as you eat different foods or take different medicines?
What will it cost to produce an article of clothing if more
are made in a factory or if a different material is used?
How will your budget be affected if you change your
spending habits? How is the energy use of the world
affected by its population? How does a tree grow over
time? How is Celsius (Centigrade) temperature related to
Fahrenheit temperature?

These kinds of questions, in which one quantity
depends on others, are the basis of functions.When peo-
ple do not know algebra, functions are often described
by long tables.Many functions can be pictured by graphs.
But the algebraic description is the shortest and often the
one easiest to use; moreover, it can give information that
the other descriptions do not contain. Functions are stud-
ied when one wishes to find out what happens to a quan-
tity in the long run. For instance, will the population of a
particular animal in a region stabilize, increase, or
decrease? Functions are also important for determining
when a quantity will reach its highest or lowest value.
These are two of the types of questions that form the

[
{
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basis for calculus, and they require that someone know
algebra first.

Algebra is a language for solving certain kinds of
numerical problems. It used to be common to see
problems involving age, motion, coins, work, and mix-
tures in algebra books. Now algebra books are just as like-
ly to have problems that involve everyday situations. How
much of a particular food can you eat and stay within a
particular diet? How much can you spend and still be
within budget? When there is a formula relating two
quantities, if you know one, you can find the other. And
today’s technology has made it possible to work with far
more complicated formulas than one could deal with
even a generation ago.

Some Algebraic Topics and

a Few of Their Applications

Linear equations: Anything that changes at a con-
stant rate gives rise to a linear equation of the form T =
Ax + By (and sometimes many other variables). This
applies to the total cost of items when each item costs
the same, total calories or vitamins or minerals consumed
in food, total amounts of material in producing objects,

1995
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total electricity or other energy costs on household bills,
costs of renting a car,and the cost of a long-distance call.
For instance,algebra can indicate from a phone bill what
the initial cost and additional cost per minute was on a
long-distance call;it can also tell how long a person could
talk for any particular number of dollars.

Slope: Any quantity that changes must change at some
rate. The rate of change is often very important. In busi-
ness,how much the cost of producing changes when one
more item is produced is called the marginal cost. How
fasta car changes speed is called its acceleration or decel-
eration. How fast your money increases or decreases can
affect your financial status. How fast the unemployment
rate goes up or down can affect inflation. The algebraic
idea behind all these notions is slope,and is studied usu-
ally in a first course.

Small parts of smooth curves can often be approxi-
mated well by lines.These lines can be described by a lin-
ear equation. For instance, the world record in the mile
run for men (the most famous track-and-field record)
since 1875 is quite well approximated by the equation

=-.346Y + 914.156,

where tis the time in seconds andY is the year. (For 1995
this gives a value of 3 minutes 43.89 seconds; the record
is currently 3 minutes 44.39.) The slope in this equation,
which can be obtained automatically using most graph-
ics calculators available for schools today, indicates that
the record has been decreasing by about 0.346 seconds
a year on average, which should indicate to runners and
their coaches that there is still a way to go before the limit
of human capability is reached.

Exponents: The area of a square with side s is s% the
volume of a cube with edge e is €. These applications
were known to mathematicians more than 2,000 years
ago, and connect algebra with geometry. In the Middle
Ages, mathematicians began to study games of chance,
and out of these games came the notions of probability
and odds, which today require a knowledge of expo-
nents. If something grows at a constant percent of itself,
the growth is called exponential. Exponential growth is
found in all the largest money matters that affect people:
the compound interest by which savings institutions cal-
culate interest; car, mortgage, and credit card payments
for anything bought on time; retirement funds and life
insurance and other types of annuities. The same mathe-
matical concept underlies population growth and helps
in predicting not only human population sizes but also
animal and plant populations and sizes of tumors and
other aspects of disease. So people interested in finance,
business, accounting, environmental issues, and
medicine use these ideas often.

Quadratics: It was Isaac Newton who discovered that
any object that is affected by gravity will travel on a path
described by a quadratic expression of the form Ax® +
Bxy + Cy* Dx + Ey + E This applies to stars and planets
and comets and meteors and moons;to rockets and paths
of bullets; and to paths of baseballs hit and basketballs
thrown and any other objects thrown or shot or travel-
ling without additional propellants. So this idea is used
in physics, in space science, in the armed services, in
sports, and in hobbies or other activities that involve
throwing or propelling objects.

Quadratic expressions also describe counting situa-
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tions that involve pairs,such as the number of games nec-
essary for teams in a league to play each other,or the num-
ber of connections needed between two cities. They are
involved in the fundamental formula for the distance
between two points, in formulas for momentum and
force and pressure and other physical quantities.
Logarithms: Logarithms are seldom used today for
computation;calculators and computers have taken that
drudgery away. Their uses are found now most com-
monly in understanding scales that need to cover quan-
tities of vastly different magnitudes, such as the Richter
scale for earthquakes, the Ph scale used to determine
acidity or alkalinity in chemistry,the star magnitude scale
used in astronomy, and in many statistical scales. Loga-
rithms also are needed to solve problems involving expo-
nents;for instance, the solution to an equation like (1.06)*
= 2 (How long will it take for money invested at 6% annu-
ally to double?) is most easily described using logarithms

(x= _log2
log 1.06

Permutations and Combinations: These ideas,
now usually found in more advanced high school algebra
courses, began as a result of studies of gambling. Today
they are used to determine the odds of winning lotteries
or card games or other games of chance.This is the rea-
son that people who know the mathematics are less like-
ly than other people to gamble unwisely. Permutations
and combinations help to determine the number of peo-
ple orobjects needed to be involved in political and other
opinion polls, TV ratings, and product testing, and they
also help in determining the accuracy of the poll or test.
Consequently, they are important tools for jobs that
require the manufacture of high-quality products.

=~ 12 years).

A Sampling of Algebra Problems

Out of the huge number of situations and questions
that can be solved by algebra and are accessible to most
high school students, we have picked ten.In parentheses
following the examples are the algebraic ideas needed
for the solution. (The answers may be found on p.46.)

1. The World Almanac and Book of Facts 1995 lists 59
major earthquakes from 1940 to 1994. Here are their fre-
quencies by season of the year: Autumn, 14; Winter, 14;
Spring, 11; Summer, 20. Use statistics to determine
whether these frequencies support a view that more
earthquakes occur at certain times of the year than at oth-
ers, or if differences like these occur commonly by mere
chance. (quadratic expressions)

2.To estimate the number N of bricks needed in a wall,
some bricklayers use the formula N = 7LH, where L and
H are the length and height of the wall in feet. About how
many bricks would a bricklayer need for a wall 8.5 feet
high and 24.5 feet long? (formulas)

3.Nellie and Joe plan to save money for an around-the-
world trip when they retire 10 years from now. Nellie
plans to save $§1,000 per year for the first 5 years and then
stop making deposits. Joe plans to wait 5 years to begin
saving but then to save $1,200 a year for 5 years. If they
deposit their savings at the end of the year into accounts
yielding 6% a year,how much will each person have after
10 years? (polynomials)

34 AMERICAN EDUCATOR

4. A marching band has 52 musicians and 24 members
of the pompom squad. One of the drills involves
hexagons and squares like those shown below. Can these
formations be executed in such a way that no one is “left
over”? If so, how many hexagons and how many squares
can be made? (systems of linear equations)

™ ™ P P
™ [P] M Q)
™ ™ P P

Hexagon with pompom
person in center

Square with band
member in center

5. Architects designing auditoriums use the fact that
sound intensity is inversely proportional to the square of
the distance from the sound source. A person moves
from one seat to another 4 times the distance from the
source. How is the intensity of the sound affected? (func-
tions of variation)

6.0ne rental car company charges $21.95 per day plus
41¢ a mile.Another charges a flat rate of $39.95 per day
with unlimited mileage. For what driving distances
should you pick the second company over the first? (lin-
ear equations)

7.A batter hit a baseball when it was 3 feet off the
ground. It passed 4 feet above the 6-foot-tall pitcher 60
feet away. It was caught by an outfielder 300 feet away, 5
feet off the ground. How far from the batter did the base-
ball reach its maximum height,and what was that height?
(quadratics and systems)

8. Rock music played at 120 decibels is how many
times as intense as music played at 105 decibels? (loga-
rithms)

9.1n 1992, the population of Mexico was 92.4 million
and growing at a rate of about 2.4% annually. If this
growth rate continues, in about what year will the pop-
ulation of Mexico reach 100 million? (exponentials and
logarithms)

10. POWERBALL™ is a lottery played in 15 states.To
play,an individual picks five numbers from 1 to 45 and a
sixth “powerball” number from 1 to 45.To win the jack-
pot, which is always at least $2 million, you must match
all 5 numbers (in any order) plus the powerball. What is
the probability of winning the POWERBALL™ jackpot?
(combinations)

The Importance of Deduction

It is often said that you can be certain of the answer to
a mathematics problem.There is a sense in which this is
true. If you agree with the assumptions in the problem,
and if valid reasoning has been used, then you must agree
with the solution or solutions.This property of the solv-
ing of mathematical problems is a result of a basic under-
lying aspect of mathematical thinking—the deductive
process, or deduction for short.
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Deduction is the logical process by which the truth of
one statement follows from the truth of others. For math-
ematicians, only results that have been deduced from
agreed-upon statements using valid arguments of deduc-
tion can be thought of as frue. Deduction is used through-
out mathematics.

Deduction is a difficult criterion for the establishment
of truth because it means we cannot say something is
true merely because we have lots of examples. For
instance, below is pictured an 8-by-8 grid, but with two
opposite corners removed.

Domino

Can the grid be covered with 31 dominoes that each
cover two squares? If you try to actually do this, you will
find that no matter how you fit the dominoes together they
will not cover the squares.You can cover 60 of the squares
but the 2 that remain will not be next to each other. But all
the unsuccessful attempts in the world do not prove that
someone could not come up with a way to cover the grid
with 31 dominoes. Only deduction can do that.

Here is a proof. First, color the squares like a checker-
board. This does not change the problem. If dominoes
can cover the original grid, they can cover this checker-
board, and vice versa.

Domino

Now each domino always covers two adjacent
squares, one black and one white.The 31 dominoes must
thus cover 31 black squares and 31 white squares. But
the opposite corners of an 8-by-8 checkerboard are the
same color, so by removing the opposite corners, we are
left with 30 of one color (white above) and 32 of the
other (black above). No matter how 30 of the 31 domi-
noes are placed, there will be two black squares without
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dominoes on them, and the remaining domino cannot
cover both. The deductive argument proves that any
attempt to cover this cut-off checkerboard with 31 domi-
noes will be futile.

Deduction can also indicate whether other checker-
boards can be covered with these dominoes. For
instance,a 5-by-5 grid cannot be covered with dominoes
because there are 25 squares, an odd number. But a 9-by-
8 grid can be covered whether or not its two opposite
corners are removed.

The covering of a grid with dominoes is a type of prob-
lem called a partition or covering problem. It is not so
unrealistic a problem. Any metalworker who needs to
cut items from a sheet of metal, or a clothesmaker who
needs to cut pieces of cloth from a bolt may be faced with
this kind of question: Can the items be cut with no pieces
left over? Boxes can be formed by cutting off corners and
folding the remaining pieces up. It saves money if no
pieces are left over. Thus the same process of deduction
that is applied to grids and dominoes may be useful in
many other situations.

The process of deduction is also found outside of math-
ematics. It is used by lawyers and union negotiators and
by anyone else trying to make a convincing argument or
build their case. It is thought by many people to be the
purest form of reasoning,and it comprises another of the
reasons that many people believe mathematics is impor-
tant for all students to study.

The Wonder of It All

You would not be able to understand this article if you
could not read. Even though most students learn to read
in elementary school, we teach the reading of literature
in high school and throughout college. The reason for
doing this is not just that reading literature is needed for
jobs, or because literature may help in solving everyday
problems.Itis also because many people find good books
enjoyable, relaxing, exciting. Reading is fun!

Itis no different with mathematics. Not everyone stud-
ies mathematics because of its usefulness. Many people
study mathematics because they enjoy its puzzles, which
are like mysteries in literature. Many people study math-
ematics because they like the way that it all fits into a
structure, somewhat like the way a book or a piece of
music of high quality can be analyzed for its structure.
Many people study mathematics because of its beauty.

Some of the beauty of mathematics comes from its
wonder. Just how was that result discovered? How is it
proved? For instance, add up the digits of a whole num-
ber. Then the number is divisible by 9 if and only if the
sum of digits is divisible by 9. For example:

M 4,374 is divisible by 9 because the sum
4+3+7+4 is 18,and that is divisible by 9;

M 91,604 is not divisible by 9 because the sum of
its digits is 20, and that is not divisible by 9.

We know this property of whole numbers written in our
base-10 decimal system is true because it has been
proved. The proof requires only the algebra studied in
high school.

Geometry, too, is famous for its wonderful relation-
ships.Here is one with a surprising use. Start with any tri-
angle. We call ours ABC. On each of the sides of triangle
ABC, construct an equilateral triangle. In the figure, tri-
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angles BCD,ACE, and ABF are equilateral.

Now connect AD, BE, and CE It looks as if these three
lines intersect at the same point. In fact, for any triangle,
it can be proved that these lines do intersect at the same
point. That point is called the Fermat point of the trian-
gle, named after Pierre Fermat, a 17th century French
lawyerand mathematician.When the original triangle has
no angle as great as 120°, the Fermat point has the prop-
erty that the sum of its distances to A, B, and C is smaller
than that sum for any other point.So, if three towns wish
to have an airport, and access roads will have to be built
from each town to the airport, or if there is to be a cable
network connecting the towns and cables need to be laid
from the towns, the Fermat point may be the cheapest
spot for the airport or central switching location.

The result is not only useful, it is beautiful. Notice that
the six angles formed by the lines at the Fermat point
seem to be equal. In fact, each is a 60° angle. It is surpris-
ing and wonderful that even when one begins with a tri-
angle that has no symmetry, one winds up with a point
in the middle with as much symmetry as one could have.
Many people study mathematics for the enjoyment that
seeing, discovering, and proving such results brings.

And, finally,there is mystery. Sometimes it is not known
whether a statement is true or not. Recall that a prime
number is a whole number greater than 1 that is divisi-
ble only by itself and 1.The primes smaller than 100 are
2,3,5,7,11,13,17,19,23,29,31,37,41,43,47,53,59,61,
67,71,73,79, 83,89, and 97. More than two thousand
years ago it was proved that there are infinitely many
primes.The proof is ingenious: Suppose you had a list of
all primes. Now multiply all those primes together and
add 1.The result cannot be divisible by any of the primes
you've multiplied, because two consecutive whole num-
bers are not divisible by the same number larger than 1.
So the result must either be another prime or divisible by
a prime larger than the ones on your list.This shows that
no finite list of primes has them all. So the number of
primes must be infinite.
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Even with their long history, there remain many things
not known about primes. One mystery involves pairs of
primes that differ by 2.These are called twin prime pairs.
The twin prime pairs less than 100 are: 3 and 5,5 and 7,
11 and 13,17 and 19,29 and 31,41 and 43,59 and 61,71
and 73.Are there infinitely many twin prime pairs? No
one knows. About all that we know is that there are very
large pairs of twin primes.In 1988, a pair of twin primes
with 2,259 digits each was discovered!

Until this century, most people thought of primes as a
part of mathematics that had no applications. But in the
last thirty years, large prime numbers (with perhaps 100
digits) have become an essential part of the security sys-
tems used to protect bank accounts, confidential infor-
mation,and national security interests. This is one reason
why the largest employer of Ph.D. mathematicians in the
United States is the National Security Agency outside
Washington, D.C.

If Mathematics Beyond Arithmetic Is So
Important, Why Have Many Adults Been

Able To Get Along Without It?

It is common for adults today to speak of algebra and
geometry and other mathematics beyond arithmetic as
if they are important only to a few people. For instance,
as we were preparing this essay, an article in the sports
section of a Chicago newspaper began with this sen-
tence:“When the regular season begins in three weeks,
Friday night’s Bulls preseason opener will become about
as significant as algebra formulas learned in high school.”

Doesn’t this sportswriter know that many of the sports
statistics that are printed in his newspaper are calculat-
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ed using algebraic formulas? For instance,

is the formula for the average number of points (A) a play-
er scores per game if the player has scoredT total points
in G games.The winning percentage of a team is,

W
W+L |

where W is the number of wins and L the number of
losses.

It is likely that the writer does know these formulas,
for most newspaper staff are college graduates. Howev-
er, these writers and many other adults avoid the formu-
las when they can.They are like people who go to a for-
eign country but do not know enough of the language to
converse with native speakers in that country. If you visit
Mexico but do not know Spanish, you can get along, but
you will never appreciate the richness of the culture,and
you will not be able to learn as much as you could if you
knew Spanish.You will be forced to depend on signs that
have been translated into English. And perhaps most sig-
nificantly, you will not even know what you missed.

And so it is with algebra. You can live without it,but
you will not appreciate as much of what is going on
around you. You might not be eligible for the job you
would like to have or the training program or courses you
would like to take.You will not be able to participate fully
in our technological society. You will be more likely to
make unwise decisions, and you will find yourself with
less control over your life than others who have this
knowledge.You will live in the same world, but you will
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not see or understand as much of its beauty, structure,
and mystery. And, quite possibly, you will not have as
much fun!
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A SENSE OF
PROPORTION

‘Art, music, science, bistory,
putting on plays,
it was all part of school
and childhood.. ..
Nor was there ever a thought
that the arts were [rills.”

By Davib McCULLOUGH

RT AND history, culture and history, must not be

seen as separate, any more than science and histo-
ry. Dividers are imposed too often. We have the History
of Art over here, the History of Science over there, the
History of Medicine, the History of Music made separate,
with walls between, as if music isn’t medicine. Plain His-
tory, too often, winds up with only politics and wars.

But it is all part of human experience.To leave paint-
ing and song out of the story, theater, architecture, poet-
ry,is to leave out too much of life, too much that matters
above all.

Creativity, innovation, invention are impossible with-
out imagination and without risk.This was true in times
past, it is true today.Yet we do too little in educating our
children to encourage and reward imagination and the
willingness to take risks.

“How many things can you think of to do with a brick?”

It’s a question I like to ask students in writing courses.
“Take out a piece of paper,make a list. There’s no right or
wrong answer. Use your imagination.” It's wonderful to
see how liberating many find that.

History is about who we were. In the arts we show
who we are. History is about time.Art transcends time.
“Whose statue is that, there in the park, with the pigeon
on his hat?”How many politicians have strutted their stuff

David McCullough is the author of numerous works of
history and biography, including Truman, for which he
won the Pulitzer Prize for biography in 1993. He bas
been the narrator of such distinguished television doc-
umentaries as LBJ,The Donner Party and The Civil War.
This essay is drawn from his 1994 Nancy Hanks Lec-
ture on Arts and Public Policy, an annual lecture pre-
sented by the American Council for the Arts (ACA), and
isreprinted by permission of the ACA.The speech is avail-
able for purchase in booklet form (as is each year’s
Nancy Hanks Lecture) from ACA Books. For purchase
information, call 1-800-321-4510.

Founded in 1960, the American Council for the
Arts is one of the oldest continuously operating arts
service organizations in the United States. Its mission
is to promote public policies that advance and
document the contributions of the arts and artists to
American life.
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down the years—hundreds, thousands—confident they
were taking their place in history? How few are remem-
bered at all.

But Gershwin lives. Every time, everywhere his music
is played, Gershwin lives. Whitman and Willa Cather,
Thomas Eakins, Louis Sullivan, Martha Graham, Langston
Hughes, speak to us still, touch our lives. Take away our
art, our music, the best of our buildings, take away Mark
Twain and Julia Ward Howe and Woodie Guthrie and
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Above:In 1993, David McCullough returned to bis
beloved Linden Avenue School for its 90th anniversary
celebration. Right:Two students tune up at Peabody
High School.
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Scott Joplin and who are we? Take from this our capital
city Daniel Chester French’s Lincoln or that greatest of
the city’s works of abstract art, the Washington Monu-
ment by Robert Mills, take away the great collections of
the Library of Congress, and how then would we feel?

Culture might be defined as what matters to a society.
And certainly a good measure of what matters is how we
spend our money.

Nearly everywhere in the country libraries are short-
ening their hours,laying off staff, putting a freeze on book
purchases, or closing their doors.The explanation always
is that there’s not enough money.

Yet in all the years of the Great Depression, not one
library is known to have closed its doors anywhere in all
the country. Not one,and in the worst of times when our
material abundance individually and as a nation was
nothing like what it is today.

In Massachusetts, where I live, 20 libraries have closed
in the last three years alone. In California, since 1980
more than half the public school libraries have closed.
Libraries in Los Angeles are open now only a few days a
week. This in California, Golden California.

The Library of Congress, too, has lately cut back its ser-
vices, closing the main reading room, plus six other read-
ing rooms, on Sundays, a severe blow to anyone wishing
to use the Library on weekends.

As a personal note I might add that it was on a week-
end at the Library of Congress in the early sixties that I
happened to see a collection of newly acquired, rare old
photographs taken in Johnstown, Pennsylvania, soon
after the calamitous flood of 1889, photographs that led
me to write my first book, that led me to writing history
as I had never anticipated I would. So I am particularly
sympathetic to those with full-time jobs who can only
make use of the Library on weekends.

How do we spend our money? For public libraries
nationwide: $4.3 billion a year, which is considerably less
than we spend on potato chips or sneakers. Less than we
spend on our lawns or for cellular phones. Last year, we
spent $7.5 billion on our lawns, $9 billion on cellular
phones.

Have we changed so much in our regard for libraries
since the Great Depression? Not to judge by the demand
for library services. Library use, even with all the cut-
backs, is up substantially. What is not up is our willing-
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ness to pay the price, or more specifically to vote the
taxes to pay the price—for a measure of civilization that
has long been standard to our way of life and that so many
benefit from in ways beyond anything determinable by
cost-accounting.

Still more serious, even more shameful, is what is hap-
pening to programs in the arts in our schools, and it is
this especially that I want to talk about. All across the
country arts programs in the schools are being cut or
eliminated altogether,and it’s a disgrace.We are cheating
our children.

“We hold these truths to be self-evident.” we teach
them from history books,“that all men are created equal,
that they are endowed by their Creator with certain
inalienable rights, that among these are Life, Liberty, and
the pursuit of happiness.”But how will they have any idea
of happiness—of all that Thomas Jefferson had in mind
when he used that word—if they are shut off from art
and architecture and music and theater and dance and
literature, if they are denied that part of life, that vital cen-
ter, if they have only a limited chance at the experience
of self-expression? Or no chance at all?

There are new figures for what's to be spent by the fed-
eral government on the arts.And for the first time there
is a specific allotment for art and music in the schools.
For fiscal 1995 it’s to be $75 million. Federally funded cul-
tural programs—including money for the National
Endowment for the Humanities, the National Endow-
ment for the Arts and education in the arts comes to
approximately $600 million, while the overall figure, the
grand total—which includes money for the Smithsonian,
museums,art galleries,and the like—is $882 million. And
what’s that? It'’s a pittance is what it is. $882 million is one
six-hundredth of one percent of the federal budget.

We need to recover a Jeffersonian sense of proportion.
Jefferson, whose passion for education exceeded that of
any of our political leaders, worked out his own guide “to
the faculties of the mind,” as he called it, in his classifica-
tion system for his library.This was the private collection
of 6,500 books assembled over fifty years that Jefferson
sold to the government at half its value to create a new
congressional library after the British burned the Capitol
during the War of 1812.1It took eleven wagons to haul the
books here and what a picture that must have made, as
they left Monticello and started through the countryside.

There were three main categories and he gave them
equal importance. First was “Memory,” by which he
meant history—history civil, history ecclesiastical, natu-
ral history, history ancient and modern.Second was*“Rea-
son,” which included philosophy, the law, and mathe-
matics. The third category, titled “Imagination,” was the
fine arts, and on this lovely spring evening in the city he
helped design, I would like to mention that within fine
arts, along with painting, sculpture, architecture, music,
poetry, drama, oratory, and criticism, he included gar-
dening.

Three parts equally weighted, and history and the arts
are two of the three—history, philosophy, and the fine
arts.

GREW UP in Pittsburgh, Pennsylvania. I was number

three in a family of four sons. My father worked with
his father in a family owned electrical supply business,
McCullough Electric, now run by my brother George.
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I began public school, in kindergarten, in 1938, about
the time when the National Gallery was being built here.
The building, along with a surpassing collection of Old
Masters, were a gift from the late Andrew Mellon of Pitts-
burgh,about whom I knew nothing,of course,but whose
generosity to his country I've come to appreciate more
and more.The paintings alone were the largest gift of any
individual to any government.

Like McCullough Electric,the Linden Avenue School is
still in business, a fine two-story, vellow brick building
about midway between Point Breeze and Squirrel Hill, if
you know Pittsburgh.To me then its marble halls and
great sweeping double stairway to the second floor were
grand in the extreme. When I returned last year, for the
school’s 90th anniversary celebration, I was delighted to
find that those marble halls and sweeping stairs are in fact
just as grand as I remembered.

We had music at Linden School, lots of music,and Miss
Polichio, our music teacher, was perfectly beautiful. For
quite a while I was in love with Miss Polichio. We had
music several times a week in a room reserved for music.
We played tambourines, wood-blocks,and the triangle. (1
thought myself something of a woodblock virtuoso.) We
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“At Linden Avenue School,
there was an auditorium
with a stage and real pull
curtains, and we were all in
plays, the whole way along.
There was an art room and
an art teacher, Miss
Bridgewater, and the day
she took ber chalk and with
a few fast strokes
demonstrated two-point
perspective on the
blackboard, is one I've never
Jorgotten. She bad
performed pure magic right
before our eyes. I had to be
able to do that. I bad to
learn bow.”

sang, learning by heart most of Stephen Fos-
ter, who came from Pittsburgh. There was a
school orchestra. My oldest brother played
the violin in the school orchestra.

There was an auditorium with a stage and
real pull curtains,and we were all in plays, the
whole way along.There was an art room and
an art teacher, Miss Bridgewater, and the day
she took her chalk and with a few fast strokes
demonstrated two-point perspective on the
blackboard, is one I've never forgotten. She
had performed pure magic right before our
eyes. I had to be able to do that.I had to learn
how.Ibegan drawing and painting and I'm still
atitat every possible chance.(One of the par-
ticular pleasures of painting is you don’t have
to work with words.)

By now these were the World War II years, when the
steel mills were going at capacity, and at night the sky
pulsed red from the flames of the blast furnaces.

There was a library at school, with books on every wall
except for where the windows faced the street. It is still
that way.The first morning we were declared sufficient-
ly advanced to go to the library—a very great step in the
upward march at Linden—we were told we could each
g0 to the shelves and choose any book we wished. What
a moment! I remember especially one called Ben and
Me, written and illustrated by Robert Lawson. It was
about a mouse who lived in Ben Franklin’s hat and who
consequently had much to report.

When my oldest brother, Hax, went to Peabody High
School, he both played the violin in the Peabody Sym-
phony orchestra and also stole the show in a Peabody
production of Arsenic and Old Lace. He wasTeddy Brew-
ster, the one who thought he was Theodore Roosevelt
and was kept busy down in the cellar—down in “Pana-
ma”—digging the canal and burying the supposed yel-
low fever victims. It was the most marvelous stage pro-
duction I had ever seen and my first realization of there
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ever having been anyone like Theodore Roosevelt or a
place like Panama.

“How do you pick the subjects for your books?” I'm
asked. “Whatever made you decide on Theodore Roo-
sevelt? The Panama Canal?”

There’s no telling, I suppose, when the seed of an idea
takes hold. But on the first day I went to the Carnegie
Library—in Pittsburgh this means the Carnegie Library,
the mother church as it were—and with my new, first
library card took out a book, I was perhaps eleven years
old. It was A Tree Grows in Brookiyn. About that same
time,as I remember,our wonderful science teacherat Lin-
den School, Miss Schmeltz, had arranged an exhibit of
bridges of all kinds.They were made of match sticks and
I can see them still, lined up along the window sills, flood-
ed with sunlight.

At a party, long afterward, when I told her what I was
working on,aWashington socialite boomed loud enough
for everyone to hear,“Who in the world would ever want
to read a book about the Brooklyn Bridge?”

AugustWilson, whose best-known plays are set in Pitts-
burgh, has described how, in boyhood, the Carnegie
Library became his preferred classroom, where he read
Ralph Ellison,Richard Wright,and Langston Hughes.“Just
the idea black people would write books,” he has said.“I
wanted my book up there, too.”

Art, music, science, history, putting on plays, it was all
part of school and childhood, and I loved school, almost
every day.Nor was there ever a thought that the arts were
frills. Or that everyone had to stay stuck in the same inter-
ests, at school or at home. Brother Hax had his music;
George, engineering; I had my painting; brother Jim,
astronomy.We were not rich, certainly not by Pittsburgh
standards. I suppose we could be described as comfort-
able. Except for engineering, my father had no interest in
any of these other pursuits. Neither my father nor my
mother played a musical instrument, or, as far as I know,
ever painted a picture or had a part in a play. When Hax
tuned the radio to the Metropolitan Opera on winter Sat-
urday afternoons, the volume cranked up full throttle, it
about drove my father crazy. “Who’s getting murdered
now?"he’d call out. And while my father and mother will-
ingly paid for paints and music lessons, concert tickets
and the like, and mother welcomed such activity, it was
really at school that we got the bug, got the chance, and
I say this because I think it so important to understand
that it is not just children who are economically deprived
who benefit from school libraries, from arts programs,
from community commitment to the arts for children,
and to argue for support of the arts on that basis primar-
ily is to miss the point.All boats rise with the incoming
tide.

What I didn’t know then was how exceptional the arts
program was throughout the Pittsburgh school system,
indeed how exceptional it had been for years.And many
of the results were exceptional, too, as we now know.

Awho’s who of those in the arts who attended the pub-
lic schools of Pittsburgh is strong testimony to just how
the whole country benefits from that kind of education:
AndyWarhol,Earl Hines, Erroll Garner,Mary LouWilliams,
August Wilson, Rachel Carson, composer Henry Mancini.

From Peabody High School alone came Malcolm Cow-
ley, Gene Kelly, Billy Eckstine, Fritz Weaver, novelist John
Edgar Wideman.
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Gene Kelly, the son of a sales executive, was a football
and baseball star at Peabody. He excelled in gymnastics,
played the violin and banjo, edited the school paper,
wrote poetry, and was praised on his report card for his
“vivid imagination.”

Erroll Garner, a mill worker’s son, played the tuba in
the Westinghouse High School band. Henry Mancini,
whose father was a steel worker, started on the piccolo
at age eight, by twelve turned to the piano.The 1942
Aliquippa High School yearbook says of him: “a true
music lover, collects records, plays in the band, and has
even composed several beautiful selections. He wishes
to continue his study of music and to have an orchestra
of his own some day.”

(I thought I could also include Martha Graham, who
was born in Pittsburgh, but damn,she moved away at age
three.)

Willa Cather once taught high school English in Pitts-
burgh.“So vivid was her personality,” remembered a stu-
dent,“so unforgettable her method of making us see the
picture (as she read aloud), that even yet I hear her
voice...."

Selma Burke lived, worked, and taught in Pittsburgh
through the 1960s and 1970s, founding her ownArt Cen-
ter for Children. She is a sculptor and one of the coun-
try’s most respected black artists and teachers. If you
have a dime with you,you own one of her works. She did
the sculpted profile of Franklin Roosevelt.

And then there was Caroline D. Patterson,a name you
don’t know. She was the principal of Linden School and
a force, unforgettable, tall, severe-looking, a woman who
brooked no nonsense whatsoever. My friend Richard
Ketchum,the historian, who also went to Linden,remem-
bers her looking at least six foot eight. Just the sound of
her approaching steps could freeze you cold in your
chair.She wore stout black, lace-up shoes with thick high
heels hard enough to drive a ten-penny nail. And down
those marble halls she would come, making her rounds.

“Boys and girls,”she would say,"Remember always you
are a reflection of your parents.” I'm not sure any of us
knew what that meant exactly, except that we'd better
toe the line.Yet, I think deep down inside we knew she
was right,and that we had potential beyond anything we
might imagine.

Miss Patterson, I now appreciate, ran an outstanding
school. She was dedicated, far-seeing. A pioneer. She
helped found the country’s first educational television
station—Pittsburgh’s WQED, the beginning of public
television, and the station that would introduce to Pitts-
burgh and ultimately to the entire country, Fred Rogers,
“Mister Rogers,” who in his years on the air has touched
and influenced the lives of more children than any teach-
er who ever lived.The longest-running national program
in the history of public television,“Mister Rogers’ Neigh-
borhood,”broadcast still from WQED, reaches more than
8 million households on some 318 public stations.

Ifeel had a huge advantage growing up in Pittsburgh—
because I grew up in Pittsburgh. For along with the
schools, besides all the programs in art and music, went
the Carnegie Library, the Carnegie Museums, and
Carnegie Music Hall, all in one great complex in the Oak-
land section of town, close by Carnegie-Mellon Univer-
sity and the University of Pittsburgh, and, in those days,
Forbes Field. I can hardly overstress the importance of
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this—that art,science, music, literature, history,the world
of books, were joined, all together, to be taken as parts of
the same whole, all under one roof. There were school
trips to the Carnegie Museum of Natural History, free Sat-
urday morning art classes at the Carnegie Museum of Art.

Or you could go on your own in perfect safety,"down”
to the library or museums by bus or streetcar, though the
streetcars were preferable. They were more fun. Annie
Dillard, who grew up in my neighborhood, has described
them as “orange, clangy, beloved things—loud, jerky, and
old."That they were.

The looming stone exterior of the Carnegie then was
black as coal from the smoke in the air, and a lot inside
seemed gloomy and boring. But not the dinosaurs, or the
big scale model of the Parthenon, presented as it looked
inits prime. There were some paintings in the permanent
collection that I fed on,Edward Hopper'’s Cape Cod After-
noon, for example, and year after year, the great Associ-
ated American Artists exhibition came to the Carnegie
Museum of Art, with paintings by Andrew Wyeth, Burch-
field, Benton, Raphael Soyer, Grant Wood, Horace Pippin,
Georgia O’Keefe, Joe Jones, Walt Kuhn, Reginald Marsh.
There was something about those Reginald Marsh girls
that was beginning to interest me.

I remember also coming into one of the galleries and
seeing at the far end, bigger than life, John Stuart Curry’s
painting of John Brown, his arms flung out, great beard
flying in the wind, a cyclone roaring out of the back-
ground. How could anyone not want to know about that
man, the story there?

The Kaufmann family, owners of Kaufmann’s Depart-
ment Store and staunch supporters of the arts, brought a
string of eminent artists to Pittsburgh to paint the city,
then staged an exhibition of their work, something that
ought to be done again and not only in Pittsburgh.The
Kaufmann family also sponsored exhibitions of the work
of school children,and believe me, to go downtown with
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Peabody High School
alone—where David
McCullough’s oldest
brother, Hax “played the
violin in the Peabody
Symphony orchestra and
also stole the show in a
Peabody production of
Arsenic and Old Lace”—has
produced such luminaries
in the arts as Malcolm
Cowley, Gene Kelly,

Billy Eckstine, Fritz Weaver,
and novelist Jobn Edgar
Wideman.

your family to see one of your own paintings hanging in
Kaufmann’s window, that was something!

Private benefactors like the Kaufmann'’s should get all
the credit they deserve.And so should the many corpo-
rations that support the arts.

HAT IS so important to understand about educa-
tion in the arts, is that there especially you learn
by doing.Think of the lesson in that.

You learn to play the piano by playing the piano.You
learn to paint by painting.It’s not just a way to learn, it’s
the only way.“She knew that the only way to learn to write
was to write, and she set us to writing,” remembered a
student of Willa Cather.

Especially in the arts you learn how very much can be
learned from a teacher, and that a great teacher is a true
God-send,an opener of doors, giver of gifts, a star to steer
by. Especially in the arts, you learn to bring out what is
unique in you, to express yourself, your feelings, and to
experience the incomparable high-octane lift of that. But
you learn about working with others, too, of being part
of something larger than yourself, as anyone knows who
has ever played in an orchestra, ever taken part in a the-
atrical production.

And—and—maybe it’s in the arts above all that we
learn most directly, discover for ourselves most immedi-
ately in the doing, that the reward is the doing, that the
payoff for the effort is the effort.

“I want to show the children that art is not money,’
Selma Burke has said.“It’s a life.”

Selma Burke is in her 94th year.

You can see beauty and creation without ever
drawing a line—if you just look ...You can see the
beauty of creation in an apple.To many people it’s
just an ordinary red object.But if you take a bite into
it, you transform it. Now you see the white solid
juicy inside. If you bite deeper you get to the core
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and you see the black seeds from which the apple
came.Then, if you take that seed and lay it down on
paper—it’s almost magic! That such a big red apple
could come from that seed. It’s the fascinating pro-
cess of creation.The art teacher has to find a simple
way to teach that.

I'm hard on my students—to get them to see how
important that apple is.To see that—right in your
hand—you have the beauty of creation.

“Do all you can—and then some,” she would tell her
students.“Do all you can—and then some.”

Coaching his young son Andrew, talking of the world
around them, N.C. Wyeth would say,“You must be like a
sponge. Sponge it up. Soak it up.”

Andrew Wyeth describes how, at 15, he learned anato-
my:

He got me a skeleton. Had it there and had me
draw it from every angle. Every bone.And I did that
for about a winter and towards spring he said,"Now
you've drawn this enough. Now .... I want to see
how much you can remember.”So he took the skele-
ton away.“Now I want you to draw that figure at all
angles—what you remember.”

Learning to appreciate the miracle of creation ...learn-
ing to observe and remember ...learning to see beneath
surface appearances to the essential:and yet some deride
education in the arts as frivolous, irrelevant.

But listen please to one more teacher. Ann Marshall
has been teaching the visual arts at Peabody High School
for 20 years and is herself a graduate of Peabody:

You can teach all of life with art. You learn the
lessons of life.You learn that you are unique and that
what you make is unique.You learn self-worth.You
learn to make decisions,to make mistakes.You learn
to take risks. You learn that sometimes what you
think are big mistakes can turn into big successes.

Yes, but we must be practical,argue the nay-sayers. All
right, let’s be practical.

Consider that in Pittsburgh the new Andy Warhol
Museum, scheduled to open next month, will bring an
estimated 200,000 people to the city this year.With more
than 3,500 pieces in its collection, it will be the largest
art gallery in the world devoted to one person. Andy
Warhol, the son of a coal miner, excelled in the free Sat-
urday art classes at the Carnegie Museum.

Or on a national level, consider the astonishing trans-
formation of Chrysler Corporation. In less than three
years Chrysler went from being the “basket case” of the
American automobile industry to “leading the resur-
gence” of the American automobile industry. Chrysler is
suddenly the most profitable car maker in the country.
And the reason? Above all? Design. Inspired design.The
“alchemy of design,” as The New York Times reported. If
there are heroes to the story they are Chrysler’s vice pres-
identin charge of design, Tom Gale,and his extraordinary
young staff.And yes, Gale remembers being inspired first
by a fourth-grade art teacher. Designer Michael Santoro
remembers looking down from a seventh-floor window
at New York City’s High School of Art and Design and
studying the cars waiting at the red light.“You look out
the window and all the cars look the same he told a
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reporter for the 7imes "I said, If I ever get the chance, my
car’s going to look different....”"

How do you appraise the“practical”value of a program
like the Saturday art classes at Carnegie Museum or a
school like New York’s High School of Art and Design?
How do you calculate the return on such public dollars
as it takes to educate an Andy Warhol or a Tom Gale or
Michael Santoro?

The nation needs artists and designers to work in the
automobile industry, in advertising, publishing, fashion,
interior design, television, the movies. And musicians and
singers and dancers and actors for all the so-called enter-
tainment industry. And teachers. And teachers to teach
teachers.Teachers,teachers,teachers—for all the arts and
not just for those who will perform but for all who will
learn to care and enjoy the arts all their lives. Surely that
is obvious.

Talent doesn’t just happen.Training, craft, experience
can’'t be summoned willy-nilly out of nowhere as need-
ed. It has to be developed, brought out, brought along
with education.And the process has to begin early. The
earlier the better.

T HE LATE Margaret McFarlan, professor of child devel-
opment at the University of Pittsburgh and an inspi-
ration for three generations of specialists in child studies,
including Fred Rogers, liked to say:

We don’t teach children.We just give them who we
are. And they catch that. Attitudes are caught, not
taught. If you love something in front of a child, the
child will catch that.

So what is our attitude to be here in America? What do
we love? What do we want our children to see that we
love?

And who will be the leaders with both the spirit and
courage of a Theodore Roosevelt, who loved the poetry
of Edward Arlington Robinson and on hearing that Robin-
son was in financial straits, found him a job in the Trea-
sury, then sent him a note saying,*Think poetry first, Trea-
sury second.”

I am an optimist, by nature and from reading history. I
am also of that generation raised on the belief that we
Americans can do anything we set our hearts and minds
to. I still believe that.

A new set of national standards for education in the arts
has been drawn up and approved by Secretary of Educa-
tion Richard Riley.The standards are voluntary and nation-
al in name only, but a step in the right direction.

We should be grateful for what’s being done for the arts
here in Washington by people like Jim Wolfensohn, like
Sidney Yates in the House, Claiborne Pell,Jim Jeffords and
Alan Simpson in the Senate. Jane Alexander is magnifi-
cent.But we mustn’t count on government only. Congress
is always slow catching up with what the country wants.
The energy, the commitment, the determination must
come from us.That's how the system works.And money,
too, that has to come from us.

We must be “the public policy” on the arts.

If we want libraries open again, if we want a generous,
exciting, creative education for our children, if we want
a culture that counts for something, it's up to us.We must
get busy and make it happen—“Do all we can—and then
some.”
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Time on Our Side
(Continued from page 29)

return from college saying it's a breeze. They're very
advanced in inquiry-based learning.

“These skills are the ones that cause trouble for many
students, if they don’t have them when they get to college.
Our students often find themselves leading the discus-
sions in their college classes because they’re so used to it.”

Time for Teachers in Queens, New York

In New York City, PS. 62, an elementary school in
Queens, is described by teacher Harolyn Fritz as “an over-
crowded school in a changing neighborhood.” Fritz says
the school serves a neighborhood thatis“declining.”Sand-
wiched between two large streets in Queens, it is an area
of small stores, car repair shops, and industry.“There are
lots of single-family attached homes, but now there is
more than one family in those homes,” says Fritz. With
1,200 students, whose backgrounds range from Russian
to Indian to Hispanic to Guyanese, the school is bulging
at the seams. It is a Title I school with a large number of
non-English-speaking students. “We added a floor to the
school,and we used to have two libraries and two teach-
ers’ rooms. Now we have one library and one teachers’
room,” she explains.

As part of their union contract, teachers in New York
are guaranteed one preparation period a day. These used
to be scheduled whenever it was convenient, but for the
last five years, the schedule at PS.62 provides at least one
common prep period a week for all teachers in a grade.
Subject-area teachers called “cluster teachers” take over
classes for the other teachers during the prep period. Jug-
gling the schedules of 65 teachers to create the common
prep periods by grade level was “a nightmare,” laughs
Fritz.“We were lucky that we had a principal who was a
good programmer.”

Besides the obvious benefits of closer coordination and
mutual assistance among grade-level teachers, the com-
mon prep period has aided staff development. PS.62 is
the site of a teachers’ center, staffed full-time by a spe-
cialist. This is a joint effort by the United Federation of
Teachers, the city Board of Education,and the district. The
district pays the costs for the teachers’ center specialist,
while the union and the Board of Education pick up the
cost of supplies. Fritz says the teachers’ center is literally
“a closet—but it's the most used closet in the school and
it’s beautiful!”"The common prep period allows the cen-
ter to provide specialized workshops, at the teachers’
request, to groups of teachers with a common interest or
need. For example, if the third-grade teachers want to
know more about computers, the teachers’ center will
arrange training for them during their common prep peri-
od.

PS. 62 teachers have worked hard to integrate parents
into the life of the school and the result has been a very
active parents group. Parents are members of the school-
based management team, and parents and teachers
together have made creative use of the common prep
period. Parents participate in some of the training and
workshops offered to teachers during the common prep
period. “This helps keep parents involved in the school
during the day,” notes Fritz.
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It may be small, but it’s ours. The “most-used closet in
the school.”it’s actualy home to a fully staffed teachers’
center at PS. 62 in Queens, N.Y. Above right: Taking full
advantage of the common prep period at PS.62.

A Weekly Planning Day in Chicago, Illinois
At Chicago’s Hefferan Elementary School, creative
scheduling gives teachers an entire day each week for in-
service training, planning, or workshops.The school is in
a rough neighborhoed marked by the familiar inner-city
problems of poverty,crime,and unemployment.The dan-
gers are such that it's impossible for the students to go
outside for recess.All of Hefferan’s students are African
American,and 99 percent are eligible for free lunch.
Inside,the schoolis a haven,with fresh paint,computer
and science labs, and flocks of adult volunteers. So many
adults help out,in fact, that the school created a Parents’
Center, a special room for parents. The school has also
attracted substantial support from area companies. The
science lab was a joint gift from Rush University Medical
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Center and Turner Construc-
tion, and Ameritech provided a
$10,000 grant to help keep Hef-
feran open after school hours.
Students needing extra help
now receive tutoring outside
regular hours, an alternative to
the*pull-out”programs that staff
were convinced were cheating
students of valuable learning time. Hefferan also offers
about 35 before- and after-school clubs that give the stu-
dents a safe alternative to the streets outside.

Most teachers cannot imagine the luxury of an entire
day for planning or in-service every week. But at Heffer-
an this“Resource Planning Day”is part of the weekly rou-
tine.This full day without classes replaces the daily prepa-
ration period, which of course fell at different times for
different teachers, making it impossible for intensive
time together or the coordination of professional devel-
opment.

Hefferan faculty are divided into six teams, four of
them by grade level (K-1, 2-3, 4-6, and 7-8). One team is
an administrative team and one is a resource team of
teachers in science, physical education, Japanese lan-
guage, fine arts, music,and computer instruction, as well
as a librarian. Each day of the week, a different cluster of
students spends a day with the resource team while their
regular classroom teachers participate in planning or
professional development. Paraprofessionals shepherd
the students through their resource classes, and an aide
assigned to each team works with that team’s students in
their resource classes.

Principal Denise Little calls the planning groups
“design teams.”She says the schedule was created simply
to provide more professional development opportuni-
ties and planning time for teachers.“The major improve-
ment,” observes Little,” has been in the curriculum.”The
design teams have spent considerable time and energy
on the curriculum, focusing on how to write learning out-
comes and aligning the curriculum with state education
goals,and on teaching techniques like cooperative learn-
ing.

The schedule also permits Little to bring staff devel-
opment to the school. “When I hire a consultant on a
topic,”she says “it’s for a week and the consultant works
with each of the teams.That way everyone in the school
gets the benefit of the same ideas.”

* % %

Many influences are converging to push schools to
rethink their use of time.The increased use of technolo-
gy, and its great flexibility as a learning method, means
that regular class periods may not be the best way to
exploit this teaching tool. The growing recognition that
some students take more time than others to master the
same material and that students can benefit from more
intensive relationships with teachers argues for more
flexible use of time.The needs of families for before- and
after-school care and the awareness that some students
fall behind during summer vacations have already led to
longer school days and years. It’s quite possible that the
six-hour, 51-minute, 180-day approach to schooling in
America will become a dinosaur by the early 21st centu-
ry. i3
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Letters
(Continued from page 6)

and eighth-graders; and Reducing
The Risk, for high school sopho-
mores.

Nor do I misreport the rise in
teenage pregnancies. According to
the Alan Guttmacher Institute, ado-
lescent pregnancy rates increased 23
percent in the years between 1972-
90.There has been a dramatic rise in
STDs among teens as well.

Contrary to Susan Wilson's charge,
I didn’t imply that “Learning about
Family Life” was used state wide. If I
implied anything, it was that Susan
Wilson would like to see it used state
wide. She helped design it; she pro-
moted it;she defended it before com-
munity and parent groups. Neverthe-
less, she states that the curriculum
has been adopted in only 30 class-
rooms—and not without controver-
sy. In the middle-class community of
West Windsor-Plainsboro, for exam-
ple, approximately 200 students in
grades K-3 opted out of the program.

This might have been a more fruit-
ful exchange of views, if either Haff-
ner orWilson had addressed my main
point: namely, that sexual activity is
increasing among younger teens and
once they become sexually active,
younger teens are unlikely to use con-
traceptives regularly, no matter what
they’re taught in school. Too,some of
the partners of young teenage girls
are post-high school males who are
beyond the reach of school-based sex
education. Consequently, early sexu-
al activity increases the health and
social risks for teenagers, especially
adolescent girls. Thus, I argue, sex
education in the public schools
should focus on persuading younger
teens to postpone sexual initiation—
particularly since the research evi-
dence shows that sex education pro-
grams can be more effective in teach-
ing abstinent teenagers to remain
abstinent than in teaching sexually
active teens to use contraceptives
regularly. If sex is delayed for several
years, the individual and social gains
are considerable.

Moreover, it is chiefly among older
teens—and usually the more socially
competent and cognitively sophisti-
cated older teens—that sex educa-
tion is effective in achieving even
modest increases in contraceptive
use. If the percentage of sexually
active younger teens continues to
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grow, we may see even these modest
gains decrease.

TEACHING ANCIENT HISTORY

Yurco and Martel are correct to
address errors in historical work
[*“How To Teach Ancient History: A
Multicultural Model ... And How Not
To” (Spring 1994)]. However, their
essays are not free of errors, incon-
sistencies, or a biased perspective.
This is especially true in their
attempts to de-Africanize ancient
Egypt.These flaws lessen the value of
their contributions and may lead to
the dissemination of inaccurate infor-
mation or perspectives. Space con-
siderations prevent an exhaustive cri-
tique.

An error was made in stating that
recent work examines northern pre-
dynastic crania.The remains are from
southern Egypt (Nagada). Studies
show that early southern Egyptian
remains overlap those of more south-
ernly Africans, including Kushites,
stated to be the “blackest” of Nile Val-
ley peoples known to the Greco-
Roman world. Therefore, claims or
the implication that the gene pool of
early Egyptians was unconnected to
that of anyAfricans south of Egypt are
wrong and misrepresent the cited
studies. Early Egyptians are co-exten-
sive with bonafide Africans, as
defined by biohistory and skeletal
record. Some studies require critical
reading to correct for erroneous
views about the traits of a “true
African,”a remnant from a biased non-
Darwinian anthropology that had

racist preconceptions about the ori-
gins of traits like narrow, high-
bridged noses and reddish brown
skin, which are found in some indige-
nous Africans. Saharan tropical
Africans vary widely in traits, a prod-
uct of long-standing microevolution,
not admixture with non-Africans to
any great degree. Readers should
have been instructed on this point
and the fact that the term “Black
Africa” is a European invention with
shifting boundaries depending on
the discipline or writers involved;the
phrase obscures intra-African rela-
tionships by manufacturing a false
dichotomy,as the late President Nass-
er noted. Even working from a model
of discrete “races” would show the
Egyptians to be “mixed,” which is
“black”in South Carolina. However, it
is best to work from the concepts of
biohistory, biogeography, and
microevolution, i.e., a “no-race” posi-
tion.

Data from linguistics and archaeol-
ogy help in understanding the Nile
Valley as an integral part of Africa.
Archaeology indicates the initiation
of recognized Egyptian culture pri-
marily by a fusion of African elements
(Saharan and Nilotic).The language of
ancient Egypt belongs to a family
called Afro-Asiatic, which originated
ultimately south of Egypt and is
almost exclusively spoken in Africa.

Ancient history must be taught in
a comprehensive fashion.

—S.0.Y. KErma
DEPARTMENT OF BIOLOGICAL
ANTHROPOLOGY

Oxford University

(from p.34)

5.Intensity is Y16 as strong.
from the batter.
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ANSWERS TO ALGEBRA PROBLEMS

1.A Chi-square test on these data supports the view that differences
like these can occur commonly by mere chance.

2 The formula gives about 1,458 bricks;more would be needed because
of the need to break bricks to achieve straight edges.

3. Nellie, $7996.32; Joe, $7170.38

4.Yes, with 8 hexagons and 4 squares

6. Pick the second company if driving 44 miles or more.
7.The ball reached its maximum height of about 14'4", about 157 feet

8.10'%, or about 32 times as intense
9.1n 1995 or 1996, depending when the population was taken in 1992.
,that is, about one chance in 55 million.

Those wishing a step-by-step explanation of how we arrived at the
answers may write to Professor Usiskin, Department of Education, Uni-
versity of Chicago, 5835 S. Kimbark, Chicago, IL 60637.
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CrAssROOMS HELD HOSTAGE

(Continued from page 13)

the case? It probably says,“We don’t have any place to put
this kid. He’s not a criminal; he’s just a youngster who has
gotten into some trouble.We want the school to take him
back."That’s another reason why teachers don’t bother
to report problems and why administrators don’'t want
to go to court,even if a complaint gets that far.You spend
all that time and money, and when you're all finished,
you're likely to be right back where you started.

One way to change this situation would be to get per-
mission for parents, teachers, and perhaps even high
school students to intervene in these cases and present
evidence.When you go to court now, you have the prin-
cipal and the lawyer for the board of education, the
lawyer for the youngster and the youngster himself—one
kid surrounded by a lot of adults. The board of education
lawyers that I've met don't talk about the effect that a
kid’s behavior has on other students’ learning. They talk
about the right of the board of education under the law
to do thus and so. On the other hand, the youngster’s
lawyer probably says,“Your honor, this poor child has had
a lot of problems in his life” and the judge feels pretty
sorry for the kid. But you know who is not there? The
other 25 youngsters whose chance for an education is
being ruined by this kid. So if instead of just having one
kid standing there and looking like a victim, the court
were able to hear from and about the real victims, we'd
get a more balanced judgment in these cases.

We should also explore introducing arbitration proce-
dures to handle cases like these, and AFT is looking into
that right now. Most labor contracts have a provision for
grievance procedures of which arbitration is a part. Now,
you can take an arbitration award to court and try to
appeal it,butit’s very difficult to get a court to overthrow
an arbitrator’s award because the court assumes that you
have already presented your best arguments and gotten
a hearing for them.And in order for the court to look into
that arbitration and overturn it, you have to prove there
was something terribly wrong with the whole process—
the arbitrator was prejudiced or incompetent or some-
thing like that.With arbitration, a lot of problems are set-
tled without having to go to court.

Why can’t school districts establish a fair,inexpensive,
due-process arbitration procedure for youngsters who
are violent or disruptive? We could create a separate
school judicial system that had expertise and knowledge
about the impact of these legal decisions on students and
teachers and the whole system. Arbitration is much
cheaper and faster. This is especially true if you have an
expedited arbitration system like that of the American
ArbitrationAssociation, which specifies how many briefs
you're allowed to write and how much time each side
can take. Creating arbitration procedures would keep
most of these cases out of the courts and create a system
that is inexpensive and fair to the youngster and fair to
the other youngsters in the school.

Feeling the consequences

A lot of the tolerance for bad behavior would disap-
pear if we had stakes attached to student academic out-
comes—if students knew that they would not be admit-
ted to college or get certified for certain kinds of employ-
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ment unless they had achieved at a certain level. I think
the time is coming when this will be the case for all stu-
dents.But in Chapter 1 schools, this is going to start very
soon.There is a provision in the new Chapter 1 legisla-
tion,now calledTitle I, that students in schools receiving
Title I money have to show substantial progress. If they
don’t, the school will be punished. One of the punish-
ments is reconstitution. This means the school will be
closed down, the teachers will have to find jobs in other
schools, the students will go elsewhere, and the school
will reopen under new management and with new stu-
dents.Now, for the first time, there will be stakes.The par-
ents will know that if disruption and the poor achieve-
ment that comes from it continue, their children’s school
will close and they’ll have to find somewhere else to send
the kids.Teachers will know that they won’t have a job
in this school,and at the very least will have to look else-
where for one. In other words, we are entering a period
where there will be consequences, and parents and
teachers are going to be a lot more concerned about
achievement.

One of the issues that has stood in the way of our deal-
ing with school violence and disorder is a very difficult
one to talk about in our society—that’s the issue of race.
And whenever the topic of suspension or expulsion
comes up,the question of race also comes up. Cincinnati
is a good example. When the union there negotiated a
good discipline code as part of a desegregation suit, the
question of disparate impact came up.Were more minor-
ity kids being suspended than others? Who were the
teachers suspending them? Were white teachers being
tougher on African-American students?

Our position on these questions is very clear. In any
given school, you may have more white kids with infrac-
tions or you may have more African-American kids or you
may have more Hispanic kids. We don’t know. I don’t
think anybody knows.We need to handle that by saying,
“Whatever your crime is and whoever you are, you're
going to get exactly the same punishment.”If we do that,
I’m sure that the number who will be punished will end
up being very small. Because, as a young kid, if you see
that there is a consequence, you will change your behav-
ior.

The Ohio minimum competency test, which students
have to pass in order to graduate from high school,
demonstrates how clear consequences affect behavior.
When the test was first administered, a huge number of
students of all ethnic groups failed the exam. It’s not a
very tough exam—the questions are at a seventh- or
cighth-grade level. Nevertheless, only 55 or 60 percent
passed it three years ago and 40 percent failed. Now
you've got over 90 percent passing. This shows that if you
tell youngsters they are not going to graduate unless they
pass this test—and you stick to it—they will sit down and
learn the material. The same thing will happen if you've
got a discipline code you enforce. Youngsters who now
know there are no consequences for bad behavior will
behave differently once they realize that they will be held
responsible for what they do.So we're not talking about
suspending, expelling, or punishing the huge number of
youngsters who are now engaged in violent or disruptive
behavior. We're talking about doing something that will
change that behavior substantially.As a result, we’'ll end
up with a small percentage of youngsters who really have
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some severe problems. The overwhelming majority of
youngsters who become part of that peer culture
because their leader encourages them to do it, won’t be
doing it, because the leader is the kid who's going to be
removed.

We have another big problem, and we're going to try
to deal with this in legislation. Thanks to the law that gov-
erns the education of youngsters with disabilities, we
have two different standards for classroom discipline. A
youngster who is not disabled can be disciplined under
whatever code of behavior is in force. But a youngster
who is considered disabled cannot be suspended for
doing exactly the same thing as his nondisabled class-
mate.The law protects him from a change in placement
while hearings pertaining to his behavior go on.These
proceedings could take six months, a year, a year-and-a-
half in court, and meanwhile that youngster, who could
be engaged in some threatening or dangerous behavior,
has to stay in class.This makes no sense.We have a lot of
support in the Congress on this issue, and we think we
have a good chance of changing the law.

E ARE hearing cries for vouchers, for choice, for

charters. But what people really want are their
own schools back. They want their kids to go to those
schools and they want the schools to be safe and orderly.
It is insane to set up a system where we move 98 percent
of our kids away from the 2 percent who are dangerous,
instead of moving the 2 percent away from the 98 per-
cent who are okay. We need to have disciplinary codes

that spell out unacceptable behavior and the conse-
quences of that behavior—and we need to enforce those
codes, strictly and fairly.We need changes in our legal sys-
tem.And we need to have one standard for all students.

How are we going to accomplish all this? First of all,
by talking to our colleagues in the schools and then by
taking the issue of violence and disorder in the schools
to our communities. Independent surveys and our own
polls show that the overwhelming majority of Americans
put school safety at the top of their concerns. That
includesAfrican-American parents.Indeed, their support
for the removal of violent and disruptive students is high-
er than any other group in our society. This support is not
always apparent because, when a youngster is removed,
some advocacy group starts making noise,and the school
system doesn’t stand up to the pressure.

It’s time for us to turn to business groups, it’s time for
us to turn to parents’ groups. When youngsters commit
such acts, and when they've gotten their due-process
rights, we need to have a system of public support. We
need to have a lot of decent people in our communities
who will stand up and say,“Look, we don’t want to pun-
ish this kid, but for the sake of our children, you're going
to have to keep that one away, until he is ready to come
back and live in a decent way in society with all of the
other youngsters.”

I'm sure that if we take this back to our communities,
and if we work on it, the appeal will be obvious.It’s com-
mon sense.And it will help us save our schools and pro-
vide a decent education for all our children. []
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