State Residential
High Schools for
Mathematically Talented Youth

ROM ACROSS the land we are

hearing cries for stronger prep-

aration of students in mathe-

matics, so that they can meet

the quantitative demands of a
world increasingly dependent on scien-
tific and technological sophistication.
Harold Stevenson, Shin-Ying Lee, and
James Stigler jolted many Americans
into the realization that elementary
school pupils in Minneapolis lag far be-
hind their counterparts in the apparently
comparable cities of Sendai, Japan, and
Taipei, Taiwan.!

Our very best high school students
seem better qualified. For example, in
the annual International Mathematical
Olympiad, held in Warsaw in July
1986, the six-person U.S. team com-
peted with the best that 36 other nations
could offer and tied the Soviet Union
for first place. For a dozen years U.S.
teams have ranked well in that event.
The U.S. teams have also performed
well in the International Chemistry
Olympiad and in the International Phys-
ics Olympiad — even though we have
participated only three times in the
former and once in the latter.

These world-class performers are,
however, merely the tip of the tip of the
educational iceberg. They emerged, pre-
sumably, because of fortunate combina-
tions of basic ability and special edu-
cational opportunities, mainly through
extracurricular competitions at the lo-
cal, state, and national levels. Their
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How can states promote the

preparation of more highly qualified
Students in mathematics? One way,

says Mr. Stanley, would be to

establish residential high schools for

the best and the brightest.

BY JULIAN C. STANLEY

individual motivation was also quite
strong. They reasoned extremely well
mathematically and found fascinating
those activities in which they could use
their aptitude. They were highly moti-
vated and alert to competitive opportu-
nities.

Few mathematically and scientifically
talented high school students are so for-
tunate. Most need an enhanced educa-
tional framework in which to learn
mathematics and science far better than
they could in nearly any school. In addi-
tion, they need systematic, prolonged
interaction with large numbers of their
true intellectual peers. As Harriet Zuck-
erman put it, the most outstanding sci-
entists arise because of cumulative edu-
cational facilitation: at each stage, the
potentially highest-achievers study un-
der or associate with people who are al-
ready eminent scientists or are on the
way to becoming so.2

SPECIAL SCHOOLS

From the vast experience of the Johns
Hopkins Study of Mathematically Pre-
cocious Youth (SMPY), which since
1971 has been identifying, helping, and
following up on youths who reason ex-
ceptionally well mathematically,? I ven-
ture to suggest that every state in the

union that has at least 300 National
Merit semifinalists each year4 should
consider establishing a residential high
school for science and mathematics.

Students would enter such a school at
age 14 or younger, after having com-
pleted the eighth grade or its equivalent.
In three intensive years, they would fin-
ish the remaining four years of high
school and earn some college credits.
There would be no charges for tuition,
books, or room and board. Part of these
expenses would be met by allocating to
the school the usual cost of the student’s
public education in his or her locality.
Industry, service clubs, and individuals
could be approached to bear some of the
costs, and the rest would be appropri-
ated by the state legislature. Long-term
benefits to the community, state, and
nation should make such a school a wise
investment.

The method of funding is critical. For
example, including the school as a line-
item in the state budget can make it vul-
nerable to the year-by-year economics
of the legislature. Having it in a univer-
sity’s budget, instead, may be better.
But this will depend on how the fiscal
systems of the state and the university
operate. Those who would like to start
such a school should ask the directors of
the three schools now operating how ef-
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fective their method of financing is
proving to be.5

THE STUDENTS

Much care must be taken in selecting
for the school the best-qualified youths
who can be found and recruited, be-
cause the intellectual and academic cali-
ber of the school cannot exceed that of
its students. How many students should
such a school admit? The entering class
each year should be large enough to ac-
commodate the ablest mathematical
reasoners in the state. Using the number
of National Merit semifinalists in the
most populous states, California and
New York, as a starting point, the upper
limit of class size would be about 450.
( have assumed that one-third of the
1,351 potential National Merit Scholars
in California would both qualify and at-
tend.) Thus in the three grades of the

high school there would be, at most,

about 1,300 students.

The lower limit each year would seem
to be about 100 beginning students, the
ablest one in 200 of the age group. This
is about the level of National Merit
semifinalists, most of whom are be-
tween 16 and 18 years old. The actual
number would depend on the amount of
talent for science and mathematics in a
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partlcular state in a given year and on
the attractiveness of the school to poten-
tial applicants.

How talented should a student be in
order to be admitted? I strongly urge
that a minimum ability level for an ap-
plicant in a particular state be established
and that it not be subject to exception
for any reason. Otherwise, political con-
siderations and favoritism for special
groups or individuals will probably be
inevitable. Implicit or explicit quotas for
females, members of minority groups,
rural youths, and the like could seri-
ously dilute the academic potential of
the student body and adversely affect the
curriculum. Of course, state legislators
and others are likely to advocate excep-
tions, so setting an absolute minimum
ability standard is crucial. If this can-
not be done, then I question the wisdom
of having the special school in the first
place.

As an example of such a minimum
criterion, I propose that each applicant’s
score on the mathematical part of the
Scholastic Aptitude Test (SAT) be not
less than the average score of male
college-bound 12th-graders across the
U.S. (at present, about 500) and that an
applicant’s combined mathematical plus
verbal score be not less than the average
combined SAT score of male college-

bound 12th-graders (at present, about
940). This is merely an example, how-
ever. The formula for the minimum
standard might be based on a state rath-
er than a national test or, for instance,
on the American College Testing Pro-
gram’s four-test battery rather than the
SAT. The important point is that an ap-
propriate, inflexible standard — mini-
mum but not low — should be set from
the start.

It should always be kept in mind that
the minimum standard is just that: a
minimum, not a norm. The ablest stu-
dents in the state will benefit most from
attending the school. In addition, further
testing of applicants is essential. Their
nonverbal reasoning ability, mechanical
comprehension, ability to handle spatial
relationships, knowledge of mathematics,
knowledge of science, knowledge of gen-
eral information, and the like should also
be assessed.

Because the school is being estab-
lished to improve the education of fu-
ture scientists and mathematicians, spe-
cial attention should be paid to students’
demonstrated interest, in science and/or
mathematics, including projects submit-
ted to science fairs and competitions and
recommendations from-the applicant’s
science and mathematics teachers. Of
course, no objective formula exists for
combining the various evidence of an
applicant’s fitness for the school. The
admissions committee should include,
but not consist entirely of, outstanding
scientists and mathematicians. It should
also include a testing specialist who can
interpret scores for the other committee
members.

RECRUITING THE FACULTY

An institution of this kind must have
the best principal and the most effective
teachers available. There is no place for
politics, patronage, preference for local
teachers, or an “old boys’ ” network. I
recommend strongly that every instruc-
tor in the school be an experienced, suc-
cessful teacher of the College Board’s
Advanced Placement (AP) Program cur-
riculum in his or her subject. This will
help insure an excellent grasp of the sub-
ject and a demonstrated ability to teach
it to able youths.

The faculty should be recruited vigo-
rously nationwide. Harlan Hanson, head
of the AP Program since its inception in
1956, would undoubtedly be delighted
to help identify prospective candidates.
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Each teacher should have at least a
master’s degree or the equivalent in the
subject taught, not just in graduate edu-
cation courses. Some should have aca-
demic doctorates and experience in teach-
ing able college freshmen.

The principal of the school should be
an experienced, highly successful ad-
ministrator of a school or college that
places considerable emphasis on science
and mathematics. Assistant principals
of high schools whose students tend to
score high in the Westinghouse Science
Talent Search — such schools as the
Bronx High School of Science and Stuy-
vesant High School in New York City
— might be well-qualified and interest-
ed in such a position. On the other hand,
a successful science-trained college ad-
ministrator, such as an associate dean,
might be sought.

The search for the best possible prin-
cipal should be both wide and thorough.
Of course, the salary and fringe benefits
offered would have to match the caliber
of the person selected.

THE CURRICULUM

Superb students, magnificent teach-
ers, and the best principal possible,
combined with excellent facilities and a
carefully planned program of studies,
should virtually guarantee that the
school will be worth the effort and mon-
ey spent on it. I urge that the courses in
mathematics, physics, chemistry, com-
puter science, and biology aim toward
the Advanced Placement Program ex-
aminations in calculus (Level BC),
physics (Level C, both parts), chemis-

“It’s the last day of school. We have
to clean out our desks.”
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try, computer science, and biology. The
ideal would be for every graduate of the
school to have earned a 5, the highest
possible grade, on each of these AP ex-
ams.

I realize full well, however, that this
is an example of reaching for the stars.
No school could attain the ideal of hav-
ing all its graduates begin college with
five two-semester courses already com-
pleted with the equivalent of A+
grades. Nevertheless, the ideal will
motivate some students to do so, and
each student will strive for at least one
4 or 5 on one of the exams.

LOCATION OF THE SCHOOL

The school itself should be located
close to a highly selective college or
university, so that students can quickly
walk to the campus to take the college
courses that they need to supplement
the high school offerings. Indeed, the
school could be located on the campus
itself. That would eliminate the necessi-
ty for AP courses in subjects other than
the five already mentioned. It would
also allow students who qualify to enroll
in higher-level college courses in the
five core mathematics and science sub-
jects.

By a combination of AP exams and
college courses, many graduates of the
school could enter college with sopho-
more or junior standing. They would
have saved at least two years of school-
ing, one in high school and another in
college, and this should hasten their
earning a doctorate and thus provide
them more years of vigorous youth in
which to do creative research. I urge
would-be physicians among the students
to work toward the combined M.D.-
Ph.D. degrees and enter medical re-
search. Those who decide to follow this
path might be well-advised to complete
the Ph.D. degree (or nearly complete it)
first, in order to acquire a research
orientation before the clinical orienta-
tion. Moreover, those who are very
much younger than the typical college
graduate could find age a barrier to di-
rect admission to medical schools.

COMPETITIONS AND
SPECIAL PROGRAMS

In 1986 one student from the North
Carolina High School of Science and
Mathematics ranked in the top 300 in
the U.S. in the annual Science Talent

Search, sponsored by the Westinghouse
Corporation.t In 1987 none did. None
from the Louisiana School for Mathe-
matics, Sciences, and the Arts qualified
either year. None of the top 40 contes-
tants came from either school in either
year.?

By contrast, the Bronx High School
of Science placed 34 students among the
top 300 in 1986 and 27 in 1987; Bronx
Science placed three in 1986 and five in
1987 among the top 40. Stuyvesant
High School had 22 and 37 students
among the top 300 in 1986 and 1987,
two and five among the top 40. The Re-
search (formerly Rickover) Science In-
stitute (RSI), held for six weeks in the
summer, produced nine students among
the top 300 in 1986 and two among the
top 40; in 1987 RSI placed six students
among the top 300 and two among the
top 40. The 100 ablest high school
seniors in the SMPY yielded one in the
top 40 in 1986 and three in the top six
in 1987. I firmly believe that a residen-
tial state high school of science and
mathematics should follow the lead of
these prestigious programs by preparing
most of its students to compete in the
Westinghouse Science Talent Search
when they are seniors. To do less is to
underdevelop the investigative scientific
spirit of highly talented students.

Each summer the U.S. sends teams to
three different international academic
high school Olympiads: mathematics,
physics, and chemistry. In my opinion,
competing for a place on one of those
teams should be a major co-curricular
goal of the ablest students in a state high
school for math and science. Even get-
ting into the summer training session,
from which team members are selected,
is usually an inspiring experience.8

The school should also €ncourage and
help its students to obtain valuable sci-
entific or mathematical experience or
training during summers. There are
many such opportunities, but most stu-
dents won’t know about them. The Re-
search Science Institute is one. Mathe-
matics programs, such as Professor Ar-
nold Ross’ eight-week institute at Ohio
State University or the various mathe-
matics programs at such schools as
Hampshire College, are others. Enrich-
ing apprenticeships, internships, and re-
search assistantships can also be ar-
ranged.

I could discuss many other considera-
tions for a state residential high school
of science and mathematics, but I hope

This content downloaded from 195.78.109.162 on Wed, 25 Jun 2014 05:32:21 AM

All use subject to JISTOR Terms and Conditions



http://www.jstor.org/page/info/about/policies/terms.jsp

I have already said enough to provoke
much discussion. Suffice it to say that
this kind of planning is far more than a
pleasant diversion for a wet Sunday af-
ternoon. It requires several years of a
state’s best efforts. Our scientifically
promising young people deserve noth-
ing less.
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The North Carolina
School of Science

And Mathematics

Years before A Nation at Risk, North Carolina was providing a
special kind of education for students who demonstrated high
ability and interest in science and math. Now, seven years later,
what lessons can we glean from the work of the school?

BY CHARLES R. EILBER

IVEN THE many changes
that have taken place in
U.S. education recently, a
little-noticed event that
took place in North Caro-
lina 10 years ago does not seem very
important. Yet it may turn out to be
among the most significant events of re-
cent years. Early in 1977, soon after as-
suming office, Gov. James Hunt estab-
lished the North Carolina School of
Science and Mathematics (NCSSM) —
a public residential school for academi-
cally talented 11th- and 12th-graders.
Hunt’s purposes were visionary. First,
he recognized that the economic well-
being of a state will increasingly de-
pend on industries whose products and
services have a technological base. To
provide the leadership necessary for
maintaining North Carolina’s competi-
tive position with these industries, Hunt
advocated a renewed emphasis on the
study of science and mathematics at the
high school level.
The governor’s second goal grew out
of the first: to improve science and
mathematics education for academically

CHARLES R. EILBER (University of North
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Carolina School of Science and Mathematics,
Durham.

talented high school students. Whether
these students were currently attending
schools with many or with few opportu-
nities to develop their talents, the re-
sources available at the new residen-
tial school would better enable them to
reach their potential.

Third, Hunt sought to provide a
source of new teaching methods, curric-
ulum materials, and teacher training.
What was learned in these areas at the
residential school would eventually help
to improve all schools in the state.

Gov. Hunt’s determined efforts have
given the nation a model for excellence
in science and mathematics education.
The North Carolina School of Science
and Mathematics identifies students
with the promise of becoming tomor-
row’s leaders and provides them with
the broad educational experience they
will need.

But in the beginning the school’s de-
tractors were many. Educators, legis-
lators, and members of local school
boards raised questions about cost,
elitism, and the skimming off of the best
students from local schools. They were
skeptical of the residential requirement
and fearful of political influence playing
a part in the admission of students. Yet
legislation was passed in 1978 establish-
ing, under the governor’s office, a state-
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