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B TO THE USER:

"The document you have in hand is a Work In Progress. Our intention is
to keep it that way. Like the new developments and changes in mathematics
education, this Presenter’s Guide is not etched in stone.

One of the purposes of this booklet is to provide a helping hand to those
of you on the front lines of these changes. Another purpose is to give those of
us at greater distance from your communities and schools the opportunity to
share in all the feedback we can get from you, so that we can more closely
attune our efforts to yours. We need your help at least as much as you will
need ours.We would appreciate your completing the enclosed evaluation
form after you have reviewed this booklet and have used it at least once fora -
presentation. “

Unlike the vision of mathematics that most of us were reared on —a rigid,
time-locked set of rules, relationships, and abstractions — mathemarics today
is a dynamic, and ever-changing subject, much more anchored in the work-a-
day problems of the present world than in those of our ancient past.

All of this seems strangely at odds with traditional wisdom about school
mathematics curricula and their value in teaching “rigorous and logical think-
ing.” And, because it seems strange it is not surprising to find a good deal of
opposition among parents, teachers, and even some school administrators 1o
some of the ideas being proposed-—especially as these changes follow on the
heels of the ill-conceived and well-remembered New Math of a couple of
decades ago.

What is new about Math Power is that it solidly incorporates the best of
the “old mathematics™ and builds upon it. The curricular changes are a
mixture of pedagogy and content, whose primary purpose is to dramatically
increase the mathematical literacy of ail students.

We know all children can learn mathematics. They don’t know this
yet, neither do many of their teachers and very few of their parents. We also
know that leaming mathematics can and should be an enjoyable experience
for all children.

Qs

A

B FACTS & FIGURES

B By the year 2000, the U.S. economy is expected 1o create more than 21 million
new jobs, most of which will require both postsecondary education and the use of
mathematics. A Challenge of Numbers; 1990, National Academy Press.

B The numbers of U.S. students receiving bachelor’s, master’s, and doctoral degrees
in the mathematical sciences were Jower in 1986 than they were in 1966, A Challenge
of Numbers, 1990, National Academy Press.

B An enrollment of about 3.6 million ninth graders 14 years Jater results in only
about 400 U.S. doctorates in mathematics awarded. A Challenge of Numbers; 1990,
National Academy Press.

A comparison of math and science skills among students around the world shows

“wonerican 13-year-olds scoring at the bottom of a group of five countries and four

Canadian provinces. A World of Differences; 1989.

B Only 16 percent of American 13-year-olds can compute with decimals, fractions
and percentages; recognize geometric figures; and solve simple equations. National
Assessment of Educational Progress; 1939.

B Mothers in Minnesota, China, and Japan were asked to rank the importance of
effort, natural ability, luck, and difficulty of school work in determining a child’s
performance. Japanese mothers ranked effort the highest, while American mothers
put natural ability first. Chronicle of Higher Education; January 11, 1989.

B The average Japanese high school stedent (50th percentile) knows more mathe-
matics than the average American gifted and talented high school student. The
Underachieving Curriculum;, 1987

B Of the nation’s 200,000 secondary school teachers of mathematics, over half do
not meet current professional standards for teaching mathematics. Probably no more
than 10 percent of the nation’s elementary school teachers meet contemporary
standards for their mathematics teaching requirements. Everybody Counts;, 1589,
National Academy Pregs.

B By the year 2000, over 40 percent of new workforce entrants will be minorities
and immigrants. America’s Choice: High Skalls or Low Wages; 1990, National Center
on Educaton and the Economy.,

B One in five American children — one third of our futare front-fine workforce —
ishom in poverty. America’s Choice: High Skills or Low Wages; 1990, National
ter on Education and the Economy.
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B NOTES

more than thirty minutes

Do the thirty minute version and sit down.

1
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Math Power
There is a re-defining of mathematics education which holds that:

* Mathematics is much more than an abstraction of rules and calculations.

= Mathematics arises naturally out of real-life problems and should be
studied that way.

+ Some mathematics is leamed more efficiently in groups.

« Hands-on is better than hands tied behind your back.

+ Counting on fingers is no longer a punishable offense.

= Manipulatives of all types are a proven means by which every child
learns mathematical concepts.

» Calculators and computers are as essential to leaming mathematics as
tape measures and carpenter squares are to building houses.

» To know mathematics is to have the ability to use mathematics.

The content, pedagogy, and spirit of this re-definition of mathematics are
perhaps best captured by the images of the computer and the balance beam.
No child who has puzzled through the concepts of arithmetic by manipulating
weighted and numbered blocks on a balance beam is ever intimidated by the
algebraic concepts of equality, unknown, or equation. Similarly, the ubiqui-
tous computer and calculator give students the mathematical power to tackle
real-life problems so complex as to be inaccessible without them. Moreover,
computers and calculators have an unprecedented capacity to cast light upon
marty mathematical concepis.

Math Power upgrades our classical notions of what it means to know
mathematics. For example, it is manifestly more valuable to know that seven
times six is forty-two because seven groups of six things and six groups of
seven things contain forty-two things, than because it is a number at the row/
colurm Intersection on a multiplication table. Finally, Math Power asserts
that reading and writing are as essential to learning mathematics as these skills
are 1o the stady of history, geography, or any other subject matter.

—

Litrle Kids, Big Mathematics

There are schools in South Texas in which all second and many first
graders can (among many other mathematical feats) add 10, 10-digit numbers.
The kads call it Monster Math, and they’re nuts about it. So are school offi-
cials, parents, and their teachers. On average, these first and second graders
perform at grade levels well above grades two and three in both mathematics
and reading on the California Achievement Test.

These results are obtained through elementary school curricular revision
~hich is fully compatible with the NCTM Szandards. An emphasis is placed

-1 the development of strong counting skills which are then combined with

the concepts of “trading up” and “irading down” or of making “fair exchanges™
to drive whole number addition, subtraction, multiplication, and division.

The psychological benefits accrued to students, teachers, and parents upon
witnessing first and second graders add any 10, 10-digit numbers and subact
any two 10-digit numbers would be difficult to overstate. Mom says, “Wow!
You did that? I never could do that hard a problem.” The kid comes back to
school the next day with a grin on his face and says to the teacher, “Give me a
harder problem!”




JuotdOTRASD STy

pue dn-mo[[oy Suo-1eak ANIB3Y PUE ‘SIUSPIS SIAJOAUT UDTYMm SUmIss TO0UDS

-I9UIUIMS © UL WMNOLLITD MU S U $I9U0ee) UIET] [10g ANIONHS pue JeuLoy

JuswidorpASp J7e1s 19U Ul sonsusoeieyd juenodurn swos areys ‘suonemdod
JUSPTUS TUAIRINIP A1mb Yl Sumesp STy ‘moraq sureaSord oml 9y,

"UONEDITPa SonRIISRwI Ut 30eid Suryel

$28uRyD 9U1 JO AUPITeA SUI N0 SISPES] AMUNUIIIOD Pue ‘s1sysesy ‘siuared

JO SPUILI PUE SLEIY S WT SIROD SATOSI O} SOUBWSUIEIL T8 [N$$e00ns

Suraq sIe UAIPIYD TTE YDIYA UI WOCISSE[D © SUNISIA $2 2[qenea se aunb

sousnadye Aue 3, ust a1y, "pezngnd &q PMOYS 95aul 9[qissod JT To0uds

swos ut soejd ur umnormd J[quedwor-Spopunls WION e jo saoad
DWIOS ARY 10U $20D Tet) AepO] I0MISIP [00UDS © SULSEWT 03 TNOLJIP St If

SIS0 g 0907 otfisads

900D OCTOOIROTOICOVECTOTOOITOOOTOCOIDTSTOOOCED

S ~— SHIVHSOU TVIO0T JLIILS B

(sapmaertet Kquamy 998)
INILNNOD YIDNL ‘SHILNINGD ‘SHOLVINI TV E
(sopnuriu Guamy 955) INSINSSISSY ANY
‘ONIHOVIL ‘WNINJIMEND NI SCHVANYLS B
(somurue uz] 595) YAMO D HIVIN- H
(sapmuzue w23 555) SYHIVHIOWIT GNY SONNONCIE B
(sopmurus ay0s) HIVIA NHVTT NVD INCANIAT E|

S3JION = Sagnuinie K]




twenty minutes

PR CTIRLOCORTOOOOOD DO DOTOOITORTOOOEPD ”

EVERYONE CAN LEARN MATH (see five minutes)
ECONOMICS AND DEMOGRAPHICS (see fon minutes)
MATH POWER (sce fon minutes)

STANDARDS IN CURRICULUM, TEACHING, AND
ASSESSMENT
CALCULATORS, COMPUTERS, MANIPULATIVES

. .

Standards for Curriculum, Teaching, and A ssessment

Standards for Curriculum, Teaching, and Assessment are the three legs of
the school mathematics reform triad. New standards in curriculum and
teaching have been developed and promulgated by the National Council of
Teachers of Mathematics. Through the efforts of the Mathematical
Sciences Education Board, consensus has been reached on new standards
for assessment in mathematics. The development of tests which will reflect
these standards is well underway. In and of themselves standards for curricu-
Ium, teaching, and assessment, cannot change school outcomes in mathemat-
ics. But when applied to the classroom these standards change what mathe-
matics is taught, how it is taught, and how the results are measured. This
is the task which now confronts us.

This difficult and complex job of changing what goes on in classrooms
between teachers and students is a fragile, bottom-up, developmental process
of fermentation, experimentation, and percolation. Prototypes are introduced
which must then be allowed to adapt, develop, and grow — subject always to
the external parameters of standards in curriculum, teaching, and assessment.
Meaningful change in education also requires a similar overhaul of the entire
delivery system of pre-service teacher education and on-going siaff develop-
ment.

Calculators, Computers, Manipulatives

Calculators are smart chalk and computers intelligent blackboards. But as
long as computers and calculators are mis-used and abused in our schools
they will be a source of controversy.

The calculator is not second cousin to the “cheat sheet,” although many
stll think of it that way: Teachers say, “Yes, we let them use calculators. But
only to check their answers, and, never on tests.” Computers enjoy somewhat
the same shady reputation. “Computers are wonderful, in their place. We use
*nem for drill and practice of the students who aren’t getting it.”

S

Used in these ways, the calculator and computer reinforce some of the
worst aspects of the old mathematics: that mathematics is only about rapid
pencil and paper computation in arithmetic, and that this is best leamed by
drill and rote. The NCTM believes that because “technology is changing
mathematics and its uses,” calculators and computers should be available to
all students in every classroom at all times — both for the performance of
calculations and to investigate and solve problems. There are more than 100
classroom-based studies that confirm that children who have access to
calculators while leaming arithmetic perform at higher levels on standardized,
paper and pencil calculations than those who have been denied their use.

Manipulatives have been around schools a long time. Once thought of as
useful only for those students “having trouble,” they are now widely recog-
nized as powerful tools for teaching mathematical concepts to all students.
Some manipulatives, such as fingers and toes, are unavoidably available to all
stadents at all times. All the others should be. Blocks, games, puzzles, balance
beams, fraction cakes, and a whole assorment of other “manipulatives” used
n the new elementary school mathematics have rendered obsolete the flash
cards and drill and rote methods of the cld curriculum. They have made the
study of mathematics the most enjoyable part of the school day for children
fortunate enough 1o be in schools engaged in leaming mathematics in new
ways based on the Standards.




B How would you rate the Presenter’s Guide as an aid for making the presentation?
Q Excellent (1 Good 1 Fair Q) Poor

Comments:

B What did you find to be the most useful parts of the Presenter’s Guide?

B In your opinion, what were the least useful parts of the Presenter’s Guide?

¢ o

B Would you suggest any additions?

: I
( (

B Would you suggest any deletions?

Thank You Very Much. Your comments will be very useful in future revisions of this document. We appreci-
ate your interest in mathematics education and your willingness to participate in the reform of mathematics by
using and reviewing this booklet.

PLEASE RETURN THIS FORM TO:

Mrs. Ann Kahn
THE MATH CONNECTION
Mathematical Sciences Education Board
2101 Constitution Avenue, N.W.
Harris Building, Room 476
Washington, D.C, 20418



Making Points For
MATHEMATICS EDUCATION
REFORM

Evaluation Form

Name:

Address:

Phone: { )

Title: (Please indicate)

L1 Eleentary Mathematics Teacher & Local Scho{f-*' Soard Member

1 Secundary Mathematics Teacher £} State Schoor Board Member

L Mathematics Educator/Collegiate Level 1 Mathematics Supervisor

d Elementary School Principal (] Business/Industry Representative
Q S(—\?' "ndary School Principal Q Other ('

Please describe the audience and/or setting for which you based a presentation on these talking points. For
example: "My audience was a group of 45 parents of elementary school children in a PTA meeting,” or "My
audience was a group of 58 businessmen and women at a Rotary Club luncheon.”)




