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Over the past decade. much debate has arisen between mathematicians and
mathematics educators. These debates have significantly distracted the atten-
tion of key plavers at all levels, and have impeded efforts to improve mathemat-
ics learning in this countrv. This document represents an attempt to identify a
preliminary list of positions on which many may be able to agree,

Our effort arose out of discussions between Richard Schaar and major players
in both communities. He suspected that some of these disagreements might be

more matters of langnage and lack of communication than representative of
fundamental differences of view. To test this idea. he convened a small group

of mathematicians and mathematics educators.’



1. Basic skills with numbers continue to be vitally important for a variety
of evervday uses. Thev also provide crucial foundation for the higher-
level mathematics essential for sueccess in the workplace which mnst now
also be part of a basic education. Although there mayv have been a time
when being to able to perform extensive paper-and-pencil computations
mechanically was sufficient to function in the workplace, this 18 no longer
true. Consequently, today’s students need proficiency with computational
procedures. Proficiency, as we use the term, includes both computational
Auency and understanding of the underlving mathematical ideas and prin-
ciples.?



2. Mathematics requires careful reasoning about precisely defined objects and
concepts. Mathematics is communicated by means of a powerful langnage
whose vocabulary must be learned. The abilitv to reason about and justify
mathematical statements is fundamental, as is the ahility to use terms and
notation with appropriate degrees of precision. Bv precision, we mean the
use of terms and symbols, consistent with mathematical definitions. in
ways appropriate for students at particular grade levels. We do not mean
formality for formality's sake.



3. Students must be able to formulate and solve problems. Mathematical
problem solving includes being able to (a) develop a clear understanding
of the problem that is being posed; (b) translate the problem from ev-
eryday language into a precise mathematical question; (¢) choose and nse
appropriate methods to answer the question; (d) interpret and evaluate
the solution in terms of the original problem, and (e) understand that not
all questions admit mathematical solutions and recognize problems that
cannot be solved mathematically.



The Key Topics in a Successtul Math Curriculum
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Analvsis of the results from TIMSS snggests that the U5, school mathematics cur-
riculum is a mile wide and an inch deep.! It covers too many topics and each topic is
treated superficiallv. By contrast, the structure of mathematics instruction in countries
which outperformed the U.S. follows a strikingly different pattern. In all cases, only a
few carefully selected focus topies are taught and learned to mastery by students i the
early grades. At the fourth grade level, since the students i these countries have not heen
exposed to as broad a curriculum as ULS. students, 1t sometimes appears on standardized
tests such as TIMSS that they perform at a comparable level to U5, students, but by grade
elght the students m the leading countries are far outperforming our students. In fact,
key test items already show serious weaknesses in our fourth grade student performances.”
This difference becomes even greater by the end of high school, where we have a much
smaller group of students matching the level of the better students in many countries,
including some which are much poorer than we are. ®



The heart of this proposed program is the creation of six volumes of special instruc-

tional materials, each volume devoted to one of the following six topics:

Place Value and Basic Number Skills

Fractions and Decimals
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Ratios, Rates, Percents, and Proportion

The Core Processes of Mathematics
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Functions and Equations . . . . . . .

Measurement
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Mathematics Content Standards

By the end of grade one, students understand and use the concept of ones and tens
in the place value number system. Students add and subtract small numbers with
ease. They measure with simple units and locate objects in space. They describe
data and analyze and solve simple problems.

Number Sense

1.0 Situdents understand and use numbers up to 100:
@ Count, read, and write whole numbers to 100.

@ Compare and order whole numbers to 100 by using the symbaols
for less than, equal to, or greater than (<, =, =).

Which of the following are correct and which are incorrect?

(a) 75 =76 (D) 48 = 42 (c) 89 =91 (d) 59 =67 (e) 34 =33

1.3  Represent equivalent forms of the same number through the use
of physical models, diagrams, and number expressions (to 20)

(e.g., B may berepresented as 4+ 4, 5 +3, 2+ 2+ 2+ 2, 10-2,11 - 3).

1.4 Count and group objects in ones and tens (e.qg., three groups of 10 and
4 equals 34, or 30 + 4).

A certain brand of chewing gum has 10 pieces in each pack. If there
are 14 students, what is the smallest number of packs we must buy to
make sure each student gets at least one piece of gum? If there are
19 students? What about 21 students?

There are 5 quarters, 9 dimes, 3 nickels, and 8 pennies. They are
supposed to be put in piles of ten (coins). How many such piles can
be formed by all these coins, and how many are left over?

1.5  Ildentify and know the value of coins and show different combinations
of coins that equal the same value.,
Give each student a plastic set of 25 pennies, 5 nickels, and 2 dimes.
Ask the class to find different ways to make 25 cents,

2.0 Students demonstrate the meaning of addition and subtraction and use
these operations to solve problems:

€% Know the addition facts (sums to 20) and the corresponding subtraction
facts and commit them to memary.
| had 10 cupcakes, but | ate 3 of them. How many cupcakes do | have
left? How many if | had 18 and ate 57

€X Use the inverse relationship between addition and subtraction to solve
problems.

Mote: The sarmple
probems ilhsoats
the standards and
are writcen o help
clarify them. Some
problems are writcen
in aferm that can be
uzed directly wich
studenies; orhers wil
need to be modified,
particulardy in the
primary grades,
biefore they are
used with soudencz.

The symbcl o
iderifes the ley
staredards for
grade one



Key Sta ndards
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*It should be noted that the strand of mathemartical reasoning is different from the other four strands.
This strand. which is inherently embedded in cach of the other strands, is fundamental in developing the
basic skills and conceprual understanding for a solid marthemadecal foundarion. It is imporant when
looking at the standards to see the reasoning in all of them. Since this is the case, the key topics in the
mathematical reasoning strand are not highlishted. Standards with the @ symbol are the most important

ones oo be covered within a grade lewel.



Key Standards
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Problem From WA Practice Exit Exam
ﬁ 5 of first 8 were mathematically incorrect.
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1.1 Sets and logic; relations, functions,
sequences

1.2 Elementary Number Theory

1.3 Mathematics Education 1.

1.4 Mathematics Education II.

1.5 Teaching Geometry and Measurement

1.6 Combinatorics, Probabillity, Statistics and
Its Instruction
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Algebra Semester | (number theory)
Semester |l (classical and linear algebra)
Semester Il (abstract algebra)
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