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recognition to UCSMP’s elementary (K-6) and sec-

ondary (7-12) curricula following a review
process initiated for the first time this year. The curricula of
both the elementary and secondary components were recog-
nized as “promising,” indicating that they provide the basis
for students to acquire a deeper understanding of mathemati-
cal concepts. The formal announcement of this recognition was
made by C. Kent McGuire, Assistant Secretary for Educational
Research and Improvement, at the 1999 Regional Conference
on Improving America’s Schools, on October 6th in Tampa,
Florida. UCSMP was represented at the ceremony by Andrew
Isaacs, Director of UCSMP’s Everyday Mathematics Center.

T his fall, the U.S. Department of Education gave

Almost since its inception, the U.S. Department of Educa-
tion has had systems in place for reviewing and recommend-
ing effective school programs. For the past several years,
however, the Department has been working on improving prior
systems of evaluation and recently established Mathematics and
Science Education Expert Panels for evaluating and recogniz-
ing mathematics and science programs. The mathematics panel
completed its review of programs this fall. There will be
recommendations for science programs later this year.

Mathematics programs were reviewed at least twice be-
fore reaching the Expert Panel. Four field reviewers were
asked to evaluate the program according to the following cri-
teria: quality, usefulness to others, and educational signifi-
cance. The pool from which these reviewers were chosen
consisted of classroom teachers, mathematicians, and other
educators with expertise in mathematics education. Programs
that received high scores according to these criteria were then
reviewed by the Expert Panel. Of the 61 programs reviewed,
10 were chosen for recognition. Of all the programs cited,
UCSMP Transition Mathematics and Algebra, published by
Prentice Hall, are the only ones also found on the current
California list of recommended textbooks for grades K-8,

Summaries of reviewers’ findings regarding both the el-
ementary and secondary UCSMP curricula can be found on
the Eisenhower National Clearinghouse web site (http://
www.enc.org/ed/exemplary/). Regarding Everyday Math-
ematics, reviewers noted that “The program’s goals, based
on the NCTM standards, were found to be explicit, compre-
hensive, and challenging....Consistently building on previ-
ous understandings, the program emphasizes depth of under-
standing through the use of varied, meaningful, and real-life
activities....The program challenges students to think about
how they can apply concepts they have learned to everyday
situations, and it emphasizes understanding and application.
Students are asked to synthesize their learning and develop
their own strategies for solving problems. The instructional
design links past experiences with exploration of new con-
cepts. Varied approaches to instruction address different learn-
ing styles as well as abilities.”

The six courses of UCSMP’s secondary curriculum were
found to be “stimulating and strong in all areas of mathemat-
ics. The program has clear, challenging goals consistent with
the NCTM standards. The content is well aligned with those
goals and is carefully developed from problem situations to
real-world experiences. The goals emphasize skill develop-
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ment and application. The applications, illustrations, and
examples are very engaging to students and teachers....The
emphasis on students’ communication of their reasoning
makes higher-order thinking an important attribute of the pro-
gram. The use of long-term investigations is an excellent

means for students to form a solid and deep understanding of
mathematical concepts. UCSMP provides a variety of exer-
cises for students. These are challenging and inviting to stu-
dents including lower level students, students with language
barriers, and accelerated students.” e

Over 2400 Teachers Attend
Everyday Mathematics
New and Experienced Users Conferences

uring the spring and summer of 1999, Everyday
Mathematics National Users’ Conferences ser-
viced over 2,400 teachers across the country.

Teachers attended the conferences from over 40 U.S. states
as well as from Taiwan and Japan.

The five Everyday Mathematics Experienced Users Con-
ferences held this year took place in Seattle, WA; Milwau-
kee, WI; Columbus, OH; Westchester, NY; and Wheeling,
IL. Two types of sessions were available to participants
at these conferences. Level 1 sessions were designed to
develop and fine-tune teaching techniques. Participants
in these sessions engaged in discussions and activities re-
garding lesson implementation techniques, game adapta-
tions, and uses of EM assessment tools. Level 2 sessions
were aimed at securing and extending the scope and sequence
of teaching techniques. Participants at this level worked with
other EM teachers with hands-on activities to develop an un-
derstanding of how concepts are revisited throughout the grade
levels. Participants in both levels discussed lesson adapta-
tions to meet individual needs, developed open-ended assess-
ment strategies, and shared management successes. Reports
from teachers attending these conferences indicate they es-
pecially value the opportunity to share ideas with colleagues.
The evaluations mentioned such benefits as “greater insight
gained into ongoing assessment.”

Ten Everyday Mathematics New Users Conferences also
took place this year. These conferences were held through-

out the summer in cities around the country: Houston, TX;
Annapolis MD; Nashville, TN; Columbus, OH; Savannah,
GA; Westchester, NY; Wheeling, IL; Chicago, IL; Minne-
apolis, MN; and Whitefish Bay, WI. Participants at these
conferences went through a complete lesson and gained an
understanding of how to teach Everyday Mathematics effec-
tively. Games and activities were introduced as well as tech-
niques that assisted teachers with the management and orga-
nization of an Everyday Mathematics classroom. The goal
was for users to leave the conferences feeling comfortable with
the program. On their evaluations, participants noted the
enthusiasm of the presenters, the benefits of being exposed
to the basics of the program, and the greater confidence and
reassurance they gained from attending the conference.

In June of this year, Everyday Mathematics held the first
UCSMP Everyday Mathematics Implementation Institute.
The Institute was designed for teams from districts or
schools that are using Everyday Mathematics. It took place
in Lake Geneva, WI and 54 participants attended the three-
day workshop. Staff developers, administrators, and oth-
ers who play lead roles in supporting classroom teachers,
had the opportunity to meet with the UCSMP staff and other
professionals from the Midwest using EM. Participants
explored ways to deepen teachers’ math content, discussed
ways to support teachers during initial implementation and
designed a long term staff development plan. Participants
also had the opportunity to network with other EM users
on a dinner cruise on the final evening of the conference. o
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UCSMP’s Summer Inservices
Still ‘Rejuvenating’ in the Eleventh Year

SMP held its Eleventh Annual Secondary Inser-
l | vice Workshops on August 2-3, 1999 on the Uni-
versity of Chicago campus. For 10 years, UCSMP
director Zalman Usiskin opened these workshops with a talk
about the common aspects of the six UCSMP secondary
courses. This year the talk was different. “Lessons Learned
from Sixteen Years of UCSMP” described some of what has
been learned since 1983 about instruction, traditional con-
tent, applications, implementation, change, and teacher
inservice. A few of the lessons are: (1) Some schools waste
valuable years by thinking that social adjustment and intel-
lectual growth cannot occur side by side. (2) Teachers who
obtain better performance from their students expect students
to spend a good amount of time on homework, have students
working on problems in class, and cover more material. (3)
Applications and other rich problems enable more students
to get involved in the action rather than fewer. (4) You can
reap the benefit of previous years” work if 80% or more of
your students have had that work. (5) On the average, teach-
ers using UCSMP materials lecture less and engage in dis-
cussions with their classes more.

On the evaluation forms which are included in all confer-
ence packets, participants wrote that the talk helped teachers
and supervisors to put, as one participant in particular stated,
“pressing political issues on the home front back into per-
spective,” while at the same time providing good insight into
the intent and content of UCSMP.

This year’s inservices continued the format introduced for the
first time last year: separate workshops for new and experi-
enced users. The approximately 300 participants who attended
this year’s workshops were overwhelmingly positive about this
split. Participants found that being with users with similar expe-
rience allowed the sessions to be more focused on shared con-
cerns, to receive information that was specifically applicable to
them, and to hear what other users, like themselves, were expe-
riencing. As one participant noted, “The format lets me come to
a conference and gather information that I can immediately ap-
ply with the start of a new school year. Ifind this rejuvenating as
a professional!”

As in previous years, the manipulatives sessions, sample les-
sons, and question-and-answer sessions were particularly noted

for their usefulness in providing handouts and practical sugges-
tions and ideas, which could be readily implemented in the class-
room. Very positive feedback was also received this year on the
technology sessions offered at the inservices. These sessions
were described by attendees as “demonstrating some great ac-
tivities which can be hard to come by,” “enabling you to learn
something worthwhile, even if you are pretty knowledgeable
about the UCSMP series and graphics calculators,” “presenting
a logical progression to the lessons,” “being fun, interesting
and informative,” and simply “awesome.”

The Secondary Inservices Workshops ended each day with
a lottery drawing which included CBRs, CBLs, and TI-73,
TI-83, TI-76, and TI-92 calculators, along with software and
gift certificates from Prentice Hall. We wish to thank Texas
Instruments and Prentice Hall for their generous donations.
Conference participants placed their name tags in a box and
seven names were chosen. The seven winners of the first
day’s lottery were Marlene Farver (Richmond-Burton High
School, Richmond, IL); Nancy McEvoy (Anderson Middle
School, Berkley, MI); Alice Miller (Kent Place School, Scotch
Plains, NJ); Julie Paolano (Cloverleaf Middle School, Wooster,

~ OH); Tara Plummer (Creekside Middle School, Zeeland, MI);

Larry Taylor (Cloverleaf Local Schools, Wadsworth, OH); and
Lisa Zoccoli (Finley Junior High School, Oak Lawn, IL). The
lottery at the end of the second day’s workshops also had
seven winners: Faith Chichester (Mona Shores Middle
School, Muskegon, MI); John Daniels (York High School,
Elmhurst, IL); Kris A. Knopf (Lowell Middle School, Lowell,
MI); Galen LaDuke (Oostburg High School, Oostburg, WI);
Chris Stafslien (LaFollette High School, Madison, WI); Todd
Topham (Caro Community High School, Caro, MI); and Lisa
Vavra (Bryan Middle School, Omaha, NE). A smaller lottery
of software specifically applicable to Precalculus and Dis-
crete Mathematics (PDM), donated by Prentice Hall, was held
for PDM users. The winners of this lottery were Steven Boast
(Andover High School, Andover, KS); Deb Charron (Muskegon
Catholic Central High School, Muskegon, MI); James Fleet
(Lowell High School, Lowell, MI); Juanita Lasswell (Clover
Hill High School, Chesterfield, VA); Jane Saxe (McCluer High
School, Florissant, MO); Terry Timper (Columbus High
School, Beaver Dam, WI); and Steven Weingarden (Berkley
High School, Berkley, MI). o
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Educating the Public about School Mathematics

A Talk Presented by UCSMP Director Zalman Usiskin at the F ifteenth Annual UCSMP
Secondary Conference, November 6-7, 1999

s I polish these remarks, itis 11/5/99. Need we

A say more to realize that our calendar is a math-

ematical model of time? This model is based on

our position in the universe. One orbit of the Sun is a year. We

Judge our age in orbits; we often think of both current events and

history in terms of tens and hundreds of orbits — that is, in de-

cades and centuries. This shows the influence of base 10 on our

thinking. As we hit the juncture of the beginning of an orbit
numbered 2000, we are reminded of this mathematical model.

This seems to be an appropriate time to review recent or-
bits. My goal is to do this in a way that will be interesting
and informative. I'have picked the last 50 orbits as my time
frame because this interval covers the schooling of most of
your students and their parents.

The New Math Era

There is also a conceptual reason for beginning in 1950. In
1951, three faculty members in mathematics and education
at the University of Illinois began the first of the new math
projects, UICSM. Six years later, in 1957, the new math re-
ceived its biggest push when the Soviets launched Sputnik,
the first artificial satellite. Sputnik was neither a small nor an
isolated feat. It built on the work of German rocket scientists
that had started 15 years earlier in World War I and its 186-
pound weight, followed the next month by the half-ton Sput-
nik II, showed that the Soviets had the capability to send a
large missile anywhere in the world.

Within a year, the U.S. Congress passed the National De-
fense Education Act, which included sizeable funds for cur-
riculum reform. These funds allowed the fledgling School
Mathematics Study Group (SMSG), which had been initiated
just a year before, to become the largest research and develop-
ment project in mathematics education the U.S. has ever seen.

The work of SMSG was hailed widely by all connected
with mathematics and education. The euphoria of the time is
perhaps best represented by a 1963 report of The Cambridge
Conference on School Mathematics entitled Goals for School

Mathematics. In it, a group of 25 distinguished mathemati-
cians from Harvard, MIT, Stanford, and other top universi-
ties joined mathematics educators and other professors of edu-
cation in an attempt “to express their tentative views upon
the shape and content of a pre-college mathematics cur-
riculum that might be brought into being over the next few
decades.” [p. iii]

These mathematicians were strongly affected by the mod-
ernization of mathematics that was the trademark of UICSM,
SMSG, and the other new math projects, and the successes
that the projects seemed to be having. It led them to believe
that students could learn much more if the mathematics were
presented in an abstract, clear, and logical way. So they pro-
posed a curriculum for grades K-6 that included conic sec-
tions, equations of lines, 3-dimensional Cartesian coordinates,
polar coordinates, the vocabulary of elementary logic, graphs
of relations and functions, the logarithm function, and trigo-
nometric functions. This was before the appearance of hand-
held calculators, but the use of desk calculators, slide rules,
and tables was encouraged at these grades. In grades 7 and 8,
students would study rational forms and functions, the de-
rivative of a polynomial, the Euclidean algorithm, and a huge
amount of statistics, including expectation and variance and
the Poisson distribution. Two curricular organizations were
proposed for grades 7-12 for the following reasons: First, as
the authors wrote, “It was recognized that there are many dif-
ferent routes to follow in teaching geometry and that each
has its advantages.” [p. 47] Second, the authors believed
that more than one approach to algebra and to calculus seemed
reasonable and they admitted not to know which was best. In
both proposed curricula, probability and linear algebra were
to be studied more than once.

Although their suggestions remain extraordinarily unrealis-
tic, the Cambridge Conference mathematicians recognized the
role they were playing: “These views are intended to serve as a
basis for widespread further discussion and, above all, experi-
mentation by mathematicians, teachers, and all others who
share the responsibility for the processes and goals of Ameri-
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can education. At this stage of their development they can not
pretend to represent guidelines for school administrators or math-
ematics teachers, and they should not be read as such.” [p. iii]

The Cambridge Conference mathematicians recognized that
the difference between a mathematician and a mathematics edu-
cator is as great as that between a research biologist and a prac-
ticing physician. The physician sees patients and knows both
symptoms and potential cures. The good physician realizes that
not all patients are alike, and that you can prescribe things but
patients don’t always do what you prescribe. Mathematics teach-
ers and those who train them and deal with curriculum day in
and day out are the physicians of our profession. Teachers are
the experts, and are particularly expert about their community.

In these years, mathematics educators loved the new math
and the general public liked it as well. In 1966, Francis
Mueller, after studying articles about mathematics education
in popular magazines from 1956 to 1965, identified those years
as “happy years for ‘new math’” and concluded, “As these
years pass, less and less is said about mathematics being a
highly disliked subject; more and more is said about the bright-
ness of the future along these new mathematical tracts.” But
Mueller noted that at the beginning of 1965 there began to
appear articles in Time and Newsweek questioning the ideas
behind the new math. He wondered whether these articles
might “mark a point of transition at which the public began
to revise its perception of ‘new math’.” [Francis Mueller, “The
Public Image of New Mathematics,” Mathematics Teacher 59
(November 1966): 621.] We know today that the public did
revise its perception — completely. New math is now often
treated as a debacle in mathematics education.

What is not so well-known is that the evidence for a de-
bacle is not there. If the new math was so bad, how come the
evidence is so hard to find? In fact, the evidence often leads
the other way. By the early 1970s, we were producing more
students majoring in mathematics and majoring in science
than ever before. Advanced placement programs existed in
many schools where fifteen years before there was no math-
ematics beyond trigonometry. Enrollments were up in all
mathematics courses even though many states had not changed
their graduation requirements.

The public was misled by false signs of failure and a lack
of sophistication about statistics that made it impossible to
read these signs accurately. The first false sign of failure was
a 21-point drop in SAT scores from 1963 to 1973. Although
everyone should have realized immediately that something
outside of mathematics was affecting performance when the

verbal scores dropped 33 points in the same time period, not
until 1976 did an official College Board report indicate that
the drop in the 1960s was due to the much larger numbers of
students taking the test.

The second false sign of failure was the appearance in 1972
of the first National Assessment of Educational Progress data
on how well our 13-year-olds and 17-year-olds performed.
As virtually always happens in the first administration of ev-
ery large-scale test, performance was lower than people ex-
pected. But the NAEP designers were not so naive. They
also purposely tested adults who had gone to school before
new math and found that the 17-year-olds outperformed those
adults. This result, however, had no effect on the public view.

There was a true sign of failure. Although, overall, stu-
dents seemed to be helped by new math, many students —
particularly slower ones — were not well served by an ab-
stract mathematics curriculum. These students were blown
away by the new math and their parents commiserated with
them. Teachers and other adults who had been against the
new math from the beginning used every instance of failure
of new math students as a sign that the entire movement was
a failure, and rallied public support against these curricula.

In the mid-1970s, as a response to the new math, a back-to-
basics textbook series for grades K-12 appeared. It encouraged
competence on skills without properties or applications, and
the books contained little or no explanation. For a couple of
years, the elementary school texts of this series were the most
purchased in the country. Though the back-to-basics high
school texts were used in many places, well into the 1980s
the textbooks of the Dolciani series, written in the 1960s and
showing great influence of new math, remained the most used
books in the country for algebra and geometry students.
Honors algebra and geometry classes and the more advanced
courses in the best schools continued to teach a curriculum
very much like the new math curricula of the 1960s.

Concurrent with the back-to-basics movement came a
movement for minimum competence, and these two move-
ments together had the effect of encouraging teachers to teach
algebraic skills without understanding and to lessen attention
to proof in geometry. There was also a positive effect: Books
were cleansed of the excesses of the new math. For instance,
the ubiquitous first chapter on sets that had little relation to
the rest of the book was taken out as were overzealous for-
malisms and explanations that were at too high a level for
student understanding.

continued on the following page
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Most parents of today’s students took the courses in the
1970s that their children are being taught now. So the expe-
rience of the parents of current students is likely to have been
at the time when new math was being branded a failure and
back-to-basics curricula were being touted.

It is difficult to find any value in the back-to-basics back-
lash other than the cleansing of the excesses of new math
Within a few years following the backlash, scores on the SATs
were the lowest they have ever been. That situation prompted
quite a number of reports in the late 1970s and early 1980s
encouraging improvement in mathematics education. Some
of these reports promoted problem-solving rather than skill
development as the key goal of school mathematics. Others
promoted a rethinking of the high school curriculum with
continued attention to algebra, geometry and functions, but
stronger attention to applications, to probability and statis-
tics, and to the widespread use of calculators and computers
and the mathematics related to them. Mathematicians and
mathematics educators worked together on these reports. They
were, for the most part, not the same people who had led the
new math movement of 25 years earlier. The mathemati-
cians included applied mathematicians, computer scientists,
and statisticians. The mathematics educators included big-
city and state supervisors. The most well-known of these re-
ports was A Nation at Risk, which appeared in 1983.

The Current Era

The situation since 1983 has been strikingly parallel to that
of the new math era. The first of the reform projects was
UCSMP. Six years later the major catalyst for more reform
appeared in the form of the NCTM Curriculum and Evalua-
tion Standards for School Mathematics. Within a couple of
years, the government — specifically, the National Science
Foundation — poured massive amounts of money into cur-
riculum reform. These events followed almost exactly the
schedule of the development of the new math 32 years ear-
lier, as Table 1 indicates.

Again there was euphoria. State after state adopted its own
version of the Standards. NSF felt so good about its projects
that it assumed they would be successful and planned for dis-
semination well before any data were collected. And there
are statistics to back up these good feelings about the current
era. During the 1990s, more students have taken more math-
ematics in high school than ever before. Until a decline of a
single point this year, in every year of the 1990s SAT scores
have stayed the same or increased from the previous year.
ACT scores have also either increased or stayed the same for
each year in the decade. Mean scores on the long-term trend

Table 1
Parallel Developments in New Math Era and Current Era
New Math Era Current Era
1951-1973 1983-
First project: yearn UICSM UCSMP
Catalyst for more projects Sputnik NCTM Standards
year n+6
Govemment help NDEA NSF curricula
years n+7 on
Sign of euphoria Cambridge States follow
year n+11 Conference NCTM
False signs of failure SAT decline, TIMSS
years n+14, n+21 NAEP
True sign of failure Poorer students  not known
lost

data of the National Assessment of Educational Progress have
increased. It has been a decade of phenomenal growth.

However, again there is a false sign of failure. This time it
is the misinterpretation of the results from the Third Interna-
tional Mathematics and Science Study (TIMSS). The TIMSS
researchers did not compare performance of our students now
with the performance of our students on FIMS (First Interna-
tional Mathematics Study, 1964) or SIMS (Second Interna-
tional Mathematics Study, 1981). If they had, the headlines
would have been different, because U.S. students seem to have
performed quite a bit better comparatively on TIMSS than on
the previous studies.

Specifically, the U.S. is being compared to Singapore, which
scored even higher than Japan at the 4th and 8th grade levels.
(Singapore did not participate at the 12th grade level.) ButI
will argue that the U.S. performs strikingly well, even com-
pared to Singapore. My argument has to do with economics,
sociology and geography.

First, the economics and the sociology. Throughout the
world, both FIMS and SIMS showed that performance within
a country was higher in those places within the country that
were more affluent. The one exception to this was Japan, where
performance was quite uniform throughout the country.

It is well-known that performance within the U.S. fits the
international pattern. That is, throughout our country the best-
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performing students in general are found in our affluent sub-
urbs and the lowest-performing students are found in our
poorest rural and urban areas. In our affluent suburbs, the
students do score as well as the students from Singapore. Our
evidence for this comes from the performance of students in
the First in the World Consortium outside Chicago on TIMSS.
I am reasonably certain that performance would be matched
in similarly affluent places elsewhere in the country where
the schools can select their own curriculum and are not sub-
ject to state constraints. Just this week, Gerald Bracey, a
writer for Phi Delta Kappan on the interpretation of educa-
tional research, has reported that such a study has been done
of the data from TIMSS and that it shows our suburban areas
would be second in the world. If true, it would indicate that
these students score as high despite many of the students not
having a curriculum that is as advanced as that of Singapore.
It would thus show that our suburban students learn better
what they are taught than students from Singapore.

Now for the economics and the geographic part of the ar-
gument. Singapore is an independent country, but viewed
from a larger geographic perspective it is the most affluent
area of southeast Asia. Its per capita gross national product
is five times higher than that of Malaysia which surrounds it,
and is only surpassed by the very small country of Brunei.
Singapore’s per capita GNP is higher than that of Spain or
Hong Kong or New Zealand. As with our suburbs, in recent
generations people migrated to Singapore from neighboring
areas, mostly China, because they wanted a better life. To-
day over three-fourths of the population of Singapore is Chi-
nese even though Singapore does not lie close to China. The
population of Singapore is special for the same reason that
the population of our suburbs is special. And for these rea-
sons the performance is similar.

There is no question we can do better than we have been
doing. The disparities are tragic between performance in some
states and others, and between performance in our suburbs
and our cities, even though, ostensibly, we do not teach dif-
ferent mathematics in these different places. The performance
in our more affluent areas demonstrates that we can improve
what we are doing without major changes in curricula, but it
also suggests that we might have to change economic oppor-
tunity in order to do so. We still have huge numbers of math-
ematics teachers who do not know enough about the subject
to teach it well. These teachers have trouble handling a cur-
riculum like UCSMP’s which wants students to have more
than one way of doing a problem and asks students to apply
mathematics and make connections.

But is there a sign that we are doing worse than we have

done in the recent past? I don’t know of a single national
study in which such a signal is found. Furthermore, states
such as North Carolina and Texas and Michigan, whose Na-
tional Assessment results have increased the most of any states
in the country, are those who claim to have implemented the
current kinds of reforms. Nevertheless, there are those who
claim that the present reforms are a failure.

Beliefs of the anti-Reformers

While a great number of mathematicians support the re-
forms in K-12 mathematics education, another group opposes
these reforms. The anti-reform mathematicians are from the
same types of outstanding universities as the mathematicians
of the Cambridge Conference. For the most part, they are
research mathematicians. Some are quite eminent. We can-
not expect their knowledge of mathematics education and of
students in schools to be any greater than that of the math-
ematicians in the Cambridge Conference. But, unlike the
Cambridge Conference mathematicians, who took their role
to be provokers and were careful to say that their ideas needed
to be tested, these mathematicians desire to directly affect
mathematics education.

In one state of the union they have taken over, and from
this state we can obtain a picture of the solution these math-
ematicians offer. Their solution is found in the Mathematics
Framework for California Public Schools.

The catalyst for the Mathematics Framework for Cali-
fornia Public Schools was California’s poor performance
on the 1996 National Assessment of Educational Progress.
California scored 3rd lowest of the 44 states that partici-
pated in this assessment test. Its mean scale score of 138
was 10 points, or approximately one full grade level be-
hind the national norm of 148. But this disguises the dif-
ferences among the performance of various subgroups.
White students in California were only 3 points below the
national mean for white students. Asian students scored
only 2 points below the national mean for Asian students.
Black students scored 1 point above the national mean for
Black Students. But Hispanic students, constituting 39%
of the student population, scored 27 points behind the to-
tal national norm and 6 points behind the national mean
for Hispanic students, and they caused the state’s overall
mean to be so low compared to the nation. [Science and
Engineering Indicators, p. A-12]

With such diversity, it would seem reasonable to leave de-
cisions to local school districts about what mathematics should
be taught. But there is a history in California of strong con-

continued on the following page
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There is a significant marginal comment on this page.
“Without the realization that a mathematical proof is lurking
behind the well-known formalism of solving linear equations,
a teacher would most likely emphasize the wrong points in
the presentation of beginning algebra.” I agree with the point
that students should learn that solving an equation proves a
statement. But this is not the time to learn that. The authors
have made a natural but fundamental error about teaching
young students. Every teacher learns through experience that
students learn in different ways and that a multitude of ex-
planations are needed, ranging from the formal to the intui-
tive, from the symbolic to the pictorial.

Because the countries that scored highest on TIMSS tend
not to use calculators in early grades, the authors of this frame-
work conclude that calculators cause our students to perform
poorly. Having asserted that correlation does not imply cau-
sation, they reason as if it does. The assessment program
that goes along with this framework does not allow the use
of calculators from kindergarten to grade 11. The authors
ignore the fact that Singapore, Japan, and China, in their newer
elementary curricula, are introducing calculators because they
have come to realize the necessity of their students being
technologically facile with mathematics. If you are inter-
ested in reading about these international developments, ex-
amine the proceedings from UCSMP’s Fourth International
Conference on Mathematics Education held in the summer
of 1998 and now available in Developments in School Math-
ematics Education Around the World, Volume 4 from NCTM
(see p. 13 of this newsletter).

There are a number of applications presented in the Cali-
fornia Framework, particularly in the sample problems. Sta-
tistics has a strong presence. But modelling, as essential to
applied mathematics as proof is to pure mathematics, is com-
pletely absent. The student will leave high school not realiz-
ing that mathematics is applicable outside of money matters,
statistics, and the physical sciences.

With the exception of statistics, the Mathematics Frame-
work ignores virtually all of the developments in the math-
ematical sciences in the past 50 years. The authors have cre-
ated a curriculum that asserts what was good for students 30-
40 years ago is still what’s good for students today. And they
have not taken into account that such a curriculum destroyed
students at the bottom end.

Concerns at the College Level
Anti-reform mathematicians appear to be motivated by
three major concerns. A first concern is that, at the top end,

we are not creating enough students with high mathematical
competence. This includes the concern that we are not creat-
ing enough well-trained mathematics teachers. A second con-
cern is that too many students enter college needing to take
remedial mathematics courses because they lack sufficient
paper-and-pencil manipulative algebraic skills. The third con-
cern is the decreasing emphasis on proof in secondary school
mathematics courses.

The third concern, that proof is disappearing from high
school mathematics, is one that we in UCSMP feel is a valid
concern. We have tried to incorporate proof into four of our
courses, with strong attention in both Geometry and PDM.

Most of my data about the first concern, students at the top
end, come from the National Science Board report entitled
Science & Engineering Indicators for 1998. This means that
the data go no further than 1996. Let us begin with AP calculus.

Advanced placement students. In 1994, 7% of all high school
graduates took an AP calculus course, compared with 4% in
1990, 3% in 1987, and 1.5% in 1982. Almost half of these
students are female. [Science & Engineering Indicators, 1998,
p- A-16] This enormous increase is due in part to increasing
numbers of students taking algebra in eighth grade, a trend in
which UCSMP has had a hand. Even the birth of AP statistics
has not lowered the numbers of students taking AP calculus.

Percent of students intending to major in science or engi-
neering. I could not find data for all students, so these data
are limited to white students only. In 1996, 32.2% of white
freshmen intended to major in science and engineering. This
is the highest percent in the last twenty years. Of these, 11.6%
planned to major in the natural sciences. That is lower than
the 12.0% of 1995 and the 11.9% of 1994, but higher than
every other year since 1976.

The percent of white freshmen planning to major in math-
ematics or computer science peaked in 1982 at 5.9% but by
1985 had gone down to 2.5% and by 1992 was 2.2%. Since
1992 there has been a reasonably steady rise in this percent.
In 1996, 2.7% of freshman planned to major in mathematics or
computer science, the highest percent since 1985. [p. A-57]

The net result is that more students are now coming into
college with high-end mathematics and with a broad desire
to major in science or engineering, and a specific desire to
major in mathematics or computer science, than in the 1980s
before the current reforms. Whether this is due to economics
or to curriculum, I do not know.

continued on the following page

Winter 1999-2000 Page 9




UCSMP Newsletter

SECONDARY CONFERENCE TALK

Now let us ask what happens to these students.

Number of bachelor’s degrees. The number of bachelor’s
degrees in mathematics has seesawed. It was 18,346 in 1975,
a year in which most students would have had their high school
education in new math-oriented curricula. From 1979-1984,
years in which students would have had their high school
education affected by back-to-basics, it went down to around
12,500. Since 1983, its peak was in 1987 and there has been
a steady decline to the 1995 level of 13,851, which is about
20% below the 1987 level. (See Table 2.) This is a serious
problem, because we need more mathematics majors, but it
will have been solved by this year if the degree-intending
students of 1996 get degrees in mathematics proportional to
their numbers in prior years.

Even more surprising is a much more serious decline in the
number of bachelor’s degrees in computer science than the de-
cline in mathematics. There were over 42,000 computer science
degrees in 1986 but under 25,000 in 1995. (See Table 2.)

Table 2
Bachelor’s Degrees in Mathematics and Computer

Science Awarded in the US Between 1975 & 1995

Mathematics Computer Science
1995: 13,851 24,769
1987: 16,515 (relative maximum) 39,927
1986: 16,388 42,195 (maximum)
1981: 11,901 (relative minimum) 15,233
1975: 18,346 5,039

From Science & Engineering Indicators 1998, p. A-64.

Foreign citizens. There has been a reasonably steady in-
crease in the percent of bachelor’s degrees in mathematics or
computer science given to foreign citizens, from 5% in 1985
to 7% in 1995. [p. A-67] Itis very difficult to see how this is
related to changes in the U.S. curriculum. It seems far more
related to the easing of world tensions early in this decade, to
the increase in the study of English worldwide as a second
language, and to the increased desire for a college education
by people in other countries where college attendance is not
as accessible as in the U.S.

Graduate enrollment. Graduate enrollment in mathemat-
ics and computer science is double what it was in 1975, and

has fluctuated in a narrow range since 1987. The percent of
foreign nationals has also fluctuated, between 26% and 33%
since 1983, peaking in 1991. It is currently at 32%. [pp. A-
70, A-72] Graduate enrollment has to lag quite a bit behind
school curriculum changes, so these data are not influenced
by the current reform movements.

Doctoral degrees. The number of doctorates in mathematics
in 1995 was 1,190, the highest it has been since 1975 and 72%
higher than its low value in 1985. The number of doctorates in
computer science in 1995 was the highest it has ever been. While
the total number of doctorates in mathematics and computer
science granted to temporary residents of the U.S. has more
than doubled since 1977, the number of doctorates granted to
U.S. citizens has also increased significantly. [p. A-82]

These data do not suggest a crisis, and certainly not any-
thing attributable to recent curricula.

Now let us consider the second concern — that students are
more poorly trained than they used to be. Ido not have long-
term data on this, but 13% of all physical science and 14% of
all engineering freshman majors in 1995 reported a need for
remedial work in mathematics. This figure varies markedly
with ethnicity: 11% of whites but over 30% of Blacks. In
other words, 1 out of 9 white students and 1 out of 3 Black
students majoring in the physical sciences or engineering
reported a need for remedial work in mathematics. (See
Table 3.)

Significantly more freshman majoring in social science need
remedial work in mathematics: 20% of males and 32% of
females; 24% of whites and 48% of Blacks. These high per-
centages seem to reflect the ancient view that if you are go-
ing to major in the social sciences, you don’t need to take as
much mathematics in high school. These students, generally
not as proficient, will not be helped by a more theoretical
mathematics curriculum.

I assume that these percents are higher today than they used
to be. And so we must ask: If scores of high school students
are going up, why are the percents of students needing
remediation not going down?

The reasons are many. First, despite revolutions in applied
mathematics and in the ways in which computers change how
mathematics can be done, the mathematics departments of
many, if not most, major universities have not changed their
basic required curriculum in a generation. And because
they haven’t changed their curricula, they haven’t changed
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Table 3
Freshmen Reporting Need for Remedial Work
in Mathematics in 1995

By major and gender

All Male Female
Physical science: 13.0% 11.3% 15.5%
Engineering: 143% 13.9% 15.5%
Social science: 215% 202% 32.2%
non-science or eng: 250% 20.8% 28.0%
By major and ethnicity

White Black Hispanic
Physical science: 11.1% 39.9% 20.7%
Engineering: 103% 31.1% 34.1%
Social science: 242% 475% 41.2%
non-science or eng: 22.0% 471% 37.0%

From Science & Engineering Indicators 1998, p. A-60.

their tests to represent what students are taught in high
school. So the students do not score as well as they used
to score (though, frankly, I have yet to see a published study
on college placement tests over time). Mathematics de-
partments need to wake up and recognize statistics, com-
puter science, and applied mathematics as topics that are
as important for mathematics majors as algebra and analy-
sis, and test incoming students on their knowledge of ba-
sic ideas from these areas. Placement exams need to rec-
ognize that computers are here to stay, and allow students
to use calculators on the tests because they will have such
calculators with them their entire lives.

A second reason for more remediation is that college math-
ematics requirements have increased. Fields that used to re-
quire very little mathematics — psychology, business, the bio-
logical sciences, and the social sciences — now require statis-
tics or calculus and sometimes linear algebra and finite math-
ematics. Many institutions now require some mathematics
of all their students. In this regard, high school counselors
are often behind the times. And consequently, some students
come to college without having taken the mathematics they
should have taken to major in these fields. And when they
have taken the mathematics, they thought that it was just to
fulfill an entrance requirement and did not realize that they
would have to demonstrate competence.

Third, high schools are doing a better job of interesting
their students in mathematics, and so some students who are
not the very best students still like the subject, and they want
to major in it even though they will not be research mathema-
ticians. They may not be as good as most mathematics students
were in the past, but they are as interested, and we need them
because we have a chronic shortage of mathematics teachers.

Mathematics departments in many institutions operate as
if computers and calculators do not exist, have requirements
that suggest that applications of mathematics are for the not-
so-serious student, still think that writing logically-correct
mathematics legibly is sufficient to be called good teaching.
No wonder that they are losing students to statistics, to eco-
nomics, to operations research, and to business, and to many
other disciplines who yearn for students who like and are pro-
ficient at mathematics. Who wants to major in an area that
ignores even major changes within it?

Some people have argued that baseball players are not as
good today as they were fifty years ago. Fifty years ago if
you wished to be a professional athlete, you had little choice
but to go into baseball. So baseball got the best athletes.
There may be an analogy with mathematics. Fifty years ago
if you liked pure mathematics, your choice was limited to
mathematics. But today, you can go into many disciplines
where your talents will be utilized.

A fourth reason for the poor performance of incoming col-
lege freshmen on placement tests is that placement tests are
often given under conditions that do not allow students to
show off what they know. A test given to students who have
just come to campus a few days before, who are concerned
about their new roommates, about the medical exam they just
had, about their new ID card, not to mention being away from
home, and who may have stayed up quite late talking to oth-
ers in their dorms, is not being taken under optimal condi-
tions. Also, students have had different courses in high school
and need to be informed in advance exactly what topics are
going to be on the test, and the kinds of language and nota-
tion that are going to be used.

Reasons for Disagreement

Why do people come to different conclusions about what
is happening? Why does a U.S. Department of Education
panel’s choice of the best mathematics materials in the coun-
try for grades K-8 have nothing in common with the books
selected earlier this year in California, except for UCSMP
Transition Mathematics and Algebra?

continued on the following page
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We who are in the field are privy to much information about
what is going on. We may be aware of the politics on both
sides. But what are parents and the public to think? When
there are conflicting views about an issue, and there seems to
be no overwhelming authority, the tendency is to believe the
loudest or the boldest. The press does not help; they revel in
publicizing conflicts and tend to select individuals with ex-
treme positions to make the point that there is a conflict.

We who are in mathematics must fight this tendency, re-
gardless of how we feel about the issues. Truth in our field is
based on careful reasoning. If we are in pure mathematics,
we reason from assumptions using logical deduction. If we
are in applied mathematics, we analyze data using statistical
principles. In neither case should we allow untested opinion
to sway us. In those cases where we do not have enough evi-
dence to make a conclusion, we should be willing to say that a
problem is unsolved. If we come to different conclusions, we
ought to try to apply the tools of mathematics to determine why.

I don’t think the critics of current reforms are operating
with the same assumptions that we have, and I would like to
finish by asserting some of the assumptions under which we
operate at UCSMP. We in schools must educate everyone,
and we cannot assume our students are motivated by the same
things that motivate university-level mathematicians. As the
NCTM Professional Teaching Standards emphasize, teach-

ing is a complicated process, not subject to simple prescrip-
tions. In some cases logical approaches work, but for many
topics a good application or a game or an activity works
better, and representations can be particularly powerful.
Capable mathematics teachers who teach students every
day contributed to the NCTM Standards and the newer
curricula. They are not ignorant of mathematics. We want
our students to have the same appreciation for its beauty,
its logical structure, and its applications that we have. We
try to instill in our students an appreciation also for care-
ful reasoning, for not assuming a conclusion without weigh-
ing all of the evidence. Statistics and mathematical mod-
elling help our students to weigh data, to recognize the
importance of comparable samples when comparing
groups, to realize that there may be more than one answer
to a real problem. We teach the students of today for what
they need tomorrow, not for what they needed yesterday,
and we realize that to avoid the use of technology is to
doom our students to ignorance of much of the world of
mathematics. We recognize that mathematics is important
in consumer affairs, in matters of public policy, and in
business as well as in its traditional venues of science and
engineering and a subject to study for its own sake. It is
because mathematics is more important than ever that we must
work to see that all students are not only taught a significant
amount of mathematics, but that they learn it. e

UCSMP offices.

e-mail ucsmp@uchicago.edu.

Translations and Evaluation Reports
Still Available for Purchase

UCSMP’s English translations of foreign books are a special resource for anyone concerned with
the teaching or learning of mathematics. Mathematics textbooks used in grades 7-9 in Japan and
grades 1-3 in the former Soviet Union (US grades 2-4) in the 1980s as well as evaluation reports
on elementary and secondary component materials are available for purchase directly from the

For information write UCSMP, 5835 S. Kimbark Ave., Chicago, IL 60637; call (773) 702-1130; or
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Proceedings from UCSMP’s Fourth International
Conference Published by NCTM

UCSMP’s Fourth International Conference on Mathematics Education, held in August, 1998 on the University of Chicago
campus, featured over 50 speakers from 15 different countries, discussing a variety of mathematics education issues. The
papers presented at the Fourth International Conference have been published by NCTM as Developments in School Mathemat-
ics Education Around the World, Volume 4. This volume presents over 40 papers, organized into four categories: mathematics
for all; attaining high performance; technology and mathematics education; and projects to improve elementary, middle, and
high school curricula and state and local initiatives. The proceedings illustrate, for example, the similarities between the
problems in developing countries and those in less developed U.S. urban areas, and demonstrate that the solution tried in one

environment is often applicable to the other. The expanding use of technology in classrooms throughout the world is also dis-
cussed and analyzed in this volume.,

Developments in School Mathematics Education Around the World, Volume 4 is available for purchase from NCTM in any
of the following ways: call 1-800-235-7566; e-mail orders@nctm.org; purchase online at www.nctm.org; or fax 1-800-220-
8483. The volume is 414 pp. and costs $28.95 (ISBN 0-87353-473-5). There is a 20% discount to NCTM individual members.

Developments in School Mathematics Education Around the World, Volume 4
Table of Contents

Part 1: Mathematics for All Teaching Mathematics to Socially Disadvantaged Students
Sudhakar Agarkar, India
Can We Make Every Child Numerate? '
Terezinha Nunes, Great Britain Statistical Literacy for All Students and Its Impact on the
Mathematics Curriculum
Mathematics for All - Millennial Vision or Feasible Reality? Gail Burrill
Miriam Amit, Israel
The Cognitive Development of Proof: Is Mathematical
‘What Mathematics for Whom? Proof for All or for Some?
Cathy Seeley David Tall, Great Britain
The Latest Thinking in Japanese Mathematics Education: Geometry: Classical Topics and New Applications
Creating Mathematics Curricula for All Students Martin Kindt, Netherlands

Yoshihiko Hashimoto, Japan
Preparing Students for College and the Workplace: Can We
Mathematics Curriculum Reform Facing the New Century Do Both?
in China Glenda Lappan

Ding Er-Sheng, China
AReport on In-Service Work with U.S. Teachers of Mathematics
Mathematics for All in Egypt: Adoption and Adaptation Jerry Becker

William Ebeid, Egypt
Part 2: Attaining High Performance
School Mathematics and Outcomes-Based Education: A
View from South Africa Mathematics Education and TIMSS Results in the Czech

John Volmink, South Africa Republic
Jana Strakova, Czech Republic

continued on the following page
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Mathematics Education in Singapore Math Trailblazers

Lee Peng Yee, Singapore Phil Wagreich
Japanese and Americans Reflect on Their High School The UCSMP Everyday Mathematics Curriculum
Experiences Max Bell

Harold Stevenson

Middle School Curricula

Cultivating Talent in Mathematics: An International The Connected Mathematics Project (CMP)
Perspective Elizabeth Phillips

Frances Curcio
The Mathematics in Context Curriculum for Grades 5-8
Is There a World-Wide Mathematics Curriculum? Meg Meyer

Zalman Usiskin
The Middle School Mathematics through Applications Project

How Should United States Performance in School Math- Jennifer Knudsen
ematics Be Interpreted?
John Dossey Middle Grades MATH Thematics (The STEM Project)

Rick Billstein
The Development of Student Achievement in Mathematics

During Middle School and High School High School Curricula
Jon Miller Connected Geometry
Michelle Manes
Three Saints and a Sinner
Mary Lindquist The Core-Plus Mathematics Project
Christian Hirsch

Part 3: Technology and Mathematics Education
The Interactive Mathematics Program (IMP)

Providing Balance in the Mathematics Curriculum through Anne Horn
Appropriate Use of Hand-held Technology
Bert Waits and Franklin Demana MATH Connections
Robert Rosenbaum
Which Traditional Algebra and Calculus Skills Are Still
Important? The UCSMP Secondary Curriculum Second Edition
Lars-Eric Bjérk, Sweden and Hans Brolin, Sweden Sharon Senk
Technology Empowering Teachers: Some Snapshots from Systemic Initiatives
Cabri-geometry Arkansas Statewide Systemic Initiative (The Arkansas
Jean-Marie Laborde, France Crusades)
Suzanne Mitchell
The Media, Technology, and Statistical Literacy for All
Jane Watson, Australia ChiCElgO Public Schools Urban Systemic Initiative (CSI)
Clifton Burgess
Designing Game-Based Interactive Multimedia Mathematics
Learning Activities Columbus Public Schools Urban Systemic Initiative
Maria Klawe, Canada Judith Silbaugh
Part 4: Projects San Antonio Urban Systemic Initiative

Elizabeth Boehm
Elementary School Curricula

Investigations in Number, Data, and Space Systemic Initiative for Montana Mathematics and Science
Andee Rubin Integrated Mathematics (SIMMS IM)
Lisa Shute
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Please Note

On-line Resources

To learn more about UCSMP and its upcoming conferences,
contact our website.

www.uchicago.edu/ssd/ucsmp

For questions and general inquiries, send e-mail to
ucsmp@uchicago.edu.

To communicate with other users of UCSMP materials, you

can subscribe to our on-line forum.

To subscribe (and receive all of its messages):

« e-mail ucsmp4um-request@spclists.spc.uchicago.edu

« type the word subscribe in the body (not the subject line)
of your message.

To participate in the forum once you are a subscriber:

« send messages to ucsmp4um@spclists.spc.uchicago.edu

To discontinue your subscription to the forum:

« e-mail ucsmp4um-request@spclists.spc.uchicago.edu

+ type the word unsubscribe in the body (not the subject
line) of your message.

Are you receiving more than one copy
of this newsletter?

Let us know so that we can remove any duplicates from our
mailing list. Please send the duplicate label to UCSMP News-
letter, 5835 S. Kimbark, Chicago, IL 60637; call in your
changes to us at 773-702-1130; or e-mail the record number
printed on the duplicate label to ucsmp@uchicago.edu.

Thanks to our funders!

Since 1983, UCSMP has received funding from:
Amoco Foundation ¢ National Science Foundation
Ford Motor Company « Carnegie Corporation of New York
General Electric Foundation ¢ Stuart Foundation
GTECorporation « Citicorp/Citibank « Exxon Education
Foundation

The UCSMP Newsletter is published twice yearly by the
University of Chicago School Mathematics Project,
5835 S. Kimbark, Chicago, IL 60637.

Editor: Terese S. Zimmer

UCSMP Directory

At Judd Hall, 5835 S. Kimbark Ave., Chicago, IL 60637
Zalman Usiskin, UCSMP Director/Secondary Co-Director
(773) 702-1560

Carol Siegel, Assistant to the UCSMP Director

(773) 702-9770

Max Bell, Elementary Materials Director

(773) 702-1563

Larry Hedges, Evaluation Consultant

(773) 702-1589

At Eckhart Hall, 5734 S. University Ave., Chicago, IL 60637
Izaak Wirszup, Resource Development Director
(773) 702-7397

At Reyerson Hall, 1100 E. 58th St., Chicago, IL 60637
Paul Sally, UCSMP Director 1983-87
(773) 702-7388

At COMAP, Inc., 57 Bedford Street, Suite 210, Lexington,
MA 02173

Sheila Sconiers

Elementary Teacher Development Director

(617) 862-7878

At Wells Hall, Michigan State University, East Lansing, MI
48824

Sharon Senk

Secondary Co-Director

(517) 353-4691

Publishers of UCSMP Materials

K-6 curriculum & teacher development
Everyday Learning Corporation
P.O. Box 812960 « Chicago, IL 60681

(312) 540-0210 or (800) 382-7670

6—12 curriculum

Prentice Hall

160 Gould Street » Needham, MA 02494
(800) 848-9500

International conference proceedings

National Council of Teachers of Mathematics
1906 Association Drive « Reston, VA 22091

(800) 235-7566

Japanese textbook translations, grades 10-11
American Mathematical Society

P.O. Box 6248 « Providence, RI 02940
(800) 556-7774

Other translations and evaluation reports are available directly
from UCSMP. Call (773) 702-1130 for information.
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