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High-school physics:
Progress and
continuing challenge
Local, state and national initiatives may have helped to improve
precollege teaching and to make the career of science teacher more
attractive, but a survey shows that much remains to be done.

Robert Beck Clark

In September 1983, PHYSICS TODAY devoted a
special issue to the crisis in US high-school
physics education. That issue was prepared in
the wake of a series of well-publicized reports1

from a number of prominent national commis-
sions and committees that documented the sever-
ity of the crisis. Of particular interest to the
physics community was the shortage of qualified
high-school physics instructors across the nation
and the low level of high-school physics enroll-
ment.

The article "Paths to a solution" in that issue
(page 44) summarized a number of specific

reforms deemed vital for reducing the shortage of
qualified teachers:
• improve financial compensation for science
teachers
• reexamine state certification requirements
• provide appropriate pre- and in-service train-
ing
• institute methods for recognizing effective
teachers.

To remedy the associated problem of low high-
school physics enrollments, the article recom-
mended the following:
• provide adequate equipment and outside sup-
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Tougher
requirements in
science and
mathematics for high-
school graduation and
increased college-
admission standards in
the US. States that
have increased high-
school requirements
are shown in blue and
those that have
increased college
standards in yellow.
States that have
increased both are
shown in green.
Stripes indicate states
that are considering
these increases.

port to help teachers increase the
excitement and interest of science
classes
• raise high-school graduation re-
quirements
• raise college entrance requirements
• establish programs to attract female
and minority students to the physics
classroom.

Because state and local authorities
are responsible for precollege educa-
tion in the United States, these reforms
necessarily require the individual ac-
tions of the 50 state legislatures and
more than 17 000 school boards. The
Federal government, however, can pro-
vide strong leadership and financial
support.

Two years have now passed. How do
we stand? The good news is that there
has been measurable progress at both
the Federal and the state level.

Let us look at just what has been
accomplished. The positive steps taken
by the Federal government in restoring
funding for precollege science and
mathematics education have been de-
scribed previously.2 The past two sum-
mers have seen science and mathemat-
ics teachers returning to a variety of
excellent programs across the country
designed to provide much-needed basic
training and enrichment. These pro-
grams are particularly valuable for
teachers who work in relative isolation
as the only physics teacher in a school.
The value of providing these teachers
with the opportunity to share new
ideas and techniques with other highly
motivated teachers cannot be underes-

timated.
One workshop participant, a veteran

of the high-school physics classroom,
undoubtedly spoke for others when he
discussed the impact that a recent NSF
summer workshop had had on him. He
explained that the past year had been
something of a low point in his teaching
career. The administration of his
school had changed, discipline had
suffered and student morale (and his)
had reached an ebb. Then came sum-
mer and the workshop. After only a
few days of participation in the work-
shop, he could, as he expressed it, feel
his "batteries start to recharge once
again." By the time the workshop was
over he could hardly wait to get back to
his classroom to try out some of the new
ideas with his students.

Federal, state and local programs
The NSF-supported programs for

high-school physics teachers are alive
again and working. Unfortunately, the
currently available funding limits par-
ticipation to only a fraction of the
active high-school physics teachers.
The proposed 1986 NSF science-educa-
tion budget3 cuts the $82 million of new
funds available in 1985 to only $50
million. The problem is compounded
by the decrease in the percentage of the
budget that is available for high-school
programs as the much-needed pro-
grams for kindergarten through eighth
grade gain emphasis at NSF. Further
reductions may be necessary to provide
for the urgent need for NSF support of
undergraduate education.4

Congress has appropriated an addi-
tional $100 million for 1985 for precol-
lege science education through the US
Department of Education.5 The major-
ity of these funds ($90 million) are to be
disseminated through block grants to
the states. Of this amount 70% ($63
million) is earmarked for instructional
materials or training of elementary-
and secondary-school teachers in math-
ematics, sciences, foreign languages
and computers. The remaining $10
million is to be awarded by the Secre-
tary of Education for projects in science
and mathematics education. The im-
pact of these funds on precollege phys-
ics education is much more difficult to
predict. Those who desire to influence
the eventual use of these funds in their
areas may wish to contact their state
department of education and ask about
the particular plans for their state's
Federal science-education block grant.

How have we done at the state and
local level? It is still difficult to obtain
and summarize information regarding
reforms at the local-district level be-
cause of the large number of districts
involved. However, information re-
garding reform initiatives at the state
level is now becoming available. An
excellent summary6 of state actions
over the past two years (1983-84) was
published in Education Week. The
article was prepared under the direc-
tion of Joanne Tarr, who is on the staff

Robert Clark is president-elect of AAPT and
associate professor of physics at Texas A&M
University.
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State educational reforms affecting physics education (1983-84)

State

Alabama^^^^g
Alaska
Arizona*8™"™""

Arkansas

California

Minimum starting
salary

^ ^ ^ ^ $ 2 0 000/10 months
No minimum

!mm^! By district

$12 000 to $15 000
per 12 months

$18 000/9 months

Salary
raised'

Y
N

UC

Y

Y

Career
ladder'

UC
N

UC

UC

Y

Coll.
bargain.*

N
Y
N

N

Y

Financial
aid'

Y
Y
Y

UC

Y

Revis
cert.

Y
UC
UC

UC

Y

Colorado

Connecticut

Delaware

Florida WBk

No statewide minimum

$10 819 to $17 794
per 180 class days

$13 500/10 months

HHBL Varies

N

UC

UC

Y

UC

UC

UC

Y

Y

Y

Y

Y

UC

Y

Y

Y

Georgia

| | a w a i i

Idaho

Indiana

Maine

Mississippi

Missouri

$18 000 + / 1 0 months

$16000/10 months

$14 000/9 months

N

Y

Each district sets salaries UC

Approx. $15 000/9 months N

UC

UC

Y

UC

$15 000/9 months
starting July 1986, then

$16 000 (1987), $17 000 (1988)
and $18 000 (1989)

UC

N

l o w a <^mmmmam
Kansas

Kentucky

Louisiana

™ $13 500/10 months,
H| state average

By district

$13 000/9 V4 months

$14 500/9 months

UC

Y

N

Y

UC

Y

UC

UC

Y

Y

N

N

Y

N

Y

Y

Montana

Nebraska

Nevada

New Hampshire

District negotiated

By district

$12 000 + /10 months,
determined by system

$9650 to $14169

N

OG

UC

N

N

- ' : y •"••••

N

UC

N

r

Y

Y

UC

Y

UC

UC

UC

UC

UC

UC

UC

By county

Varies, salaries set locally

I Comments

Extracurricular activities during school day curtailed (1984).

Scholarships approved for gifted high-school students to
attend summer math and science programs (1983). Minimum
salary level of $18 000/10 months proposed. ,
Basic-skills testing for all teachers, and academic skills in
subject area must be demonstrated (1983).

Phase-in of a new salary schedule is due in 1986-87. Districts
with shortages may hire noncertified teachers with BA in
subject area, who must pass basic-skills and subject tests and
work with a mentor teacher (1983). New high schools in
specialized fields; funds for nonremedial summer schools in
math and science (1984). „

Governor's Commission on Equity and Excellence in Educa-
tion is considering a recommendation to raise the minimum
salary to $18 500. j
Legislature considering $1000 increase in beginning salary
and career ladder.
Salaries raised average of $2000 in 1984-85. Three yearsj
each of math and science required for graduation. Schooisf
may hire noncertified teachers with doctoral degrees ir l
shortage fields. J
10% salary increase (1984). Precollege education has been
restructured by a new education law (Quality Basic Education),
providing new funding for science and increased salaries.
No significant steps toward reform. ,|

Second year of career-ladder and merit-pay program not
funded by the legislature.
Legislature appropriated funds for a master-teacher programs
(1983). Proposal to limit extracurricular activities is under!
consideration. Demand for physics teachers is low. J
Tax-incentive programs for businesses and industries employ-
ing teachers in summer (1983). Programs for gifted students
expanded (1984). Subject-area test for new and out-of-state
teachers (1985).

Proposed legislation could have significant effect on salaries!
career ladder, certification standards and competency testing,?
9.75 and 10% salary increases in 1984 and 1985, respectively.

Governor preparing educational-reform package for 1986
legislature. J

Raised high-school graduation requirements to 3 years each
of math and science (1989). Legislature raised admission
standards at Louisiana State University to require specific
preliminary course work in high school.
$2000 across-board bonuses (1984). Upgrading of certifi>
tion to 3 levels of certificates, leading to master teach
(passed 1984, to be implemented 1988).
No major educational-reform initiatives expected in 1985.

"Horace Mann" teacher bonuses being debated by legislal
ture; omnibus education-reform bill rejected in 1984 because]
of high cost. 1

Because economy has improved, legislature may approve
more funds for education.
Average salary in Minneapolis suburbs has been raised to ovefj
$30 000. Physics-teacher shortage is not serious. J
State revenue situation tight. Proposed school consolidation
and salary increases are very controversial issues.
The state board has proposed establishment of a minimum
salary of $17 000. In-service institutes in math and science
established (1983), Summer institutes for gifted juniors
(1985).

The Montana University system has adopted preparatory
program that is taken very seriously by local school districts.
Omnibus education-reform bill passed in 1984, but not fu
Financial support for farm relief will probably take preced...
Governor and state board proposed salary increase to attru,.
better teachers (1985). Provisional certification approved for
qualified individuals with incomplete training (1984).
Pilot summer program for gifted students funded by „
(1984). State board has urged districts to provide
sionally competitive salaries (1984).
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State educational reforms continued

State

New Mexico

New York

North Carolina

North Dakota

Ohio

Oklahoma

Oregon

Pennsylvania

Rhode Island

South Carolina

South Dakota

Tennessee

Texas

Minimum starting
salary

No minimum

By district

Salary Career Coll. Financial Revised
raised' ladder' bargain/ aid' cert."

Comments

UC

UC

UC

Set by each school district UC

$15 030/10 months

UC

UC

No state minimum

$12 000/9 months

$12 060/9 months

$13 089 to $16 700
per 9.5 months

$11 500/9 months,
varies in local districts

$14 500/180 days,
state average

$14 675/185 class days

NA

$13 455/10 months

$15 200/10 months

N

UC

N

UC

N

UC

N

UC

NA, Not available UC, Under consideration
' Recent salary increases or new minimum salary
t Career-ladder or merit-pay program instituted
t Collective-bargaining or binding-arbitration agreements in

place
§ financial aid for prospective teachers available
*" Revised requirements for certification

UC

UC

Utah

mm
Vermont

ffipia ~

Washington

West Virginia

Wisconsin

Wyoming §M

District of
Columbia

American
Samoa

$15 000/9 months

$12 000/10 months,
but varies according to

contract in individual districts
NA,

$18 535 state average
^ ^ ^ for all teachers ^

HI il
$13 000/9 months

$14 500 to $15 000
per 10 months

Varies

mmm $18000 to $20000

^ H l . per 1O m ° n t n s

$17 167/10 months

$9300/10 months

UC

N

Y

Î H
UC

Y

UC

N

NA

Y

Y

N

"•"DC"

•H^ P
UC

UC

N

N

UC

Y

.4
Y

mg-m

N

Y

N 1
Y

N

• V

•Hi
Y

- y

m-mm
Y

UC

UC

NA

NA

UC

NA

NA

Master-teacher pilot program to award $5000 to top 5% of
teachers in 10 districts (1984). Alternative certification pro-
gram approved and implemented (1984). Funds allocated for
summer institutes for math and science teachers (1985).
Governor proposed increasing starting salaries to $25 000 by
1989. Legislature to consider increased salaries and merit
pay. State in poor fiscal health.

Increased high-school graduation requirements went into
effect September 1985. Students seeking State Regents
diploma with sequence in science are more likely to take
physics.

A new, more comprehensive statewide curriculum offering a
choice of "academic" or "technical" physics courses will be
implemented in 1985-86.

High priority for education by governor, but money is fairly tight
and it will be up to the legislature to raise necessary revenues.
Legislature has raised income tax to restore education funds
previously cut. Governor has endorsed income-tax cuts. Only
one unit of science required for graduation.
Controversy over funding for educational reform. Consider-
able revision in certification, establishing exit exams and
mentor program for first-year teachers.

Governor has proposed sales tax to fund "Basic Education"
plan.

Three math and three science credits required for graduation.
Governor's school for the sciences established. "Turning the
Tide" reform package, $86 million.
Basic education program defining curriculum standards man-
dated by the board of regents (1985). Merit pay being
investigated in the Burrillville district.
Legislature appropriated $60 million to bring salaries up to
southeastern average in 1985 and established incentive
program for superior performance. Allows provisional con-
tracts for holders of BS or BA in physics (1984).
Established regents-scholar program: special diploma for a
3.0 grade average and 4 credits in English, math, science, 3 in
social studies and 2 in foreign language (1984).
Five-step career ladder, annual incentives of $5000-7000 and
11 - or 12-month contracts for master teachers (1984). Appro-
priated $450 000 for high-school lab equipment (1984).
Three-level career ladder implemented. "No pass, no play"
rule approved and only 5 extracurricular absences allowed per
semester. Alternative certification plan approved for holders
of BS and BA with no college education courses (1984).
Legislature is expected to increase funds for education, but
reform is now on back burner.

Graduation requirements increased to 3 years each of math
and science. Governor has proposed 8-cent cigarette-tax in-
crease for education.

Three years of math and science required for college-prep
students (1984). Pilot project of "pay for performance" in 5
districts. Legislature approved governor's proposal for state
share of 9.7% and 10% salary increases in 1985 and 1986.
1984 legislature did not take up many educational-reform
measures; 1985 is expected to be better for educational
reform.

Legislature raised average salary by $2000 (1984). State
board of education edict that all high-school students must
have opportunity to take physics, trigonometry and foreign
language (1984).

Property-tax relief and overall level of funding for education will
be major items before legislature.
Approved $2500 for scholarships for math and science
teachers to upgrade skills at University <
summers (1983).

"Off-island" contracts include transportation, shipping allow-
ance, 100% medical-dental, $75/month housing and round-
trip air fare every two years. New graduation requirements
include 3 years each of science and math.
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Physics teachers at summer workshops.
Many teachers find such workshops
stimulating and instructive—an occasion to
"recharge their batteries." (Photographs
courtesy of AAPT.)

of Education Week, and covered the
period up to January 1985. In an effort
to update that report with more-recent
state initiatives and to obtain more-

specific information regarding physics
education, I sent a follow-up survey to
members of the Council of State
Science Supervisors in June 1985.

Some of the results obtained by
Education Week and by our survey are
tabulated state by state in the accompa-
nying chart and maps. Information
provided by the science supervisors of
the District of Columbia and American
Samoa is also included in the chart.
The responses we received from the
state science supervisors regarding the
percentages of graduating high-school
seniors in their states who have taken a
class in physics and whether or not
their states have shortages of qualified
physics or mathematics teachers are
presented in the map on page 44.

One of the difficulties with the sur-
vey was that in 27 states the number of
graduating seniors who have taken
physics was either unavailable or avail-
able only as an estimate from the state
science supervisor. Among the states
for which information was available,
the variation from state to state is
rather surprising—ranging from, at
the low end, Oregon (3.5%), Kentucky
(approximately 4%) and South Caroli-
na (4%) to, at the upper end, New York
(28%), Michigan (about 30%) and Penn-
sylvania (30%).

The responses confirm that the
shortage of qualified physics and math-
ematics teachers is still a critical prob-
lem. Only North Dakota, Rhode Island
and Wyoming report an adequate sup-
ply of qualified physics and mathemati
ics teachers. Montana and Kansas
report an adequate supply of math-
ematics teachers, but a shortage of
physics teachers. In the remaining
states there is still an inadequate
supply in both fields.

The responses to the question regard-
ing the current minimum starting sala-
ry (see second column of chart) fre-
quently indicated that this figure is set
by the local district and that the
legislated state minimum salary does
not accurately represent the starting
salaries in most districts. It is interest-
ing, however, to note the values report-
ed in a few states: Alabama ($20 000/10
months), Wyoming ($18-20 000/10
months), Georgia (more than $18 000/
10 months) and California ($18 000/10
months). For minima, these values are
quite high: The current estimated7

average salary for all teachers nation-
wide is only $23 546.

Career incentives
The most frustrating finding is the

small number of states that have actu-
ally increased salaries. Only 17 states
have taken this vital step during the
past two years and in 18 additional
states the matter was reported still to
be under consideration as of June 1985.
The urgency of improving teacher sala-
ries is expressed8 well in a report of the
State Board of Education in Connecti-
cut:

Salaries for teachers historically
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Broaden Your Astronomical Horizons

Variable Stars
C. Hoffmeister, G. Richter, and
W. Wenzel
Translated from the German
by S. Dunlop

This first English edition of the classic 1967 work hy C. Hoff-
meister details recent results and discoveries and offers an im-
proved classification system based on the causes of variable bright-
ness. Practically all sections arc revised to reflect recent
understanding, new classes of variables are added, and more space
is devoted to physical explanation and modem fields of research.
It is not only an up-to-date survey for the specialist, but also a
comprehensive introduction for the well-prepared amateur and
backyard astronomer.
Contents: General Introduction. Pulsating Variables. Eruptive
Variables. Eclipsing Stars. Supplement to the Classification. The
Discovery of Variable Stars. The Significance of Variable Stars for
Research on the Structure of the Galaxy and Stellar Evolution.
Observational Methods and Organizations. Literature. Subject
Index. Star Index.
1985/328 pp./l70 illus./64 tables/hardcover $43.00
ISBN 0-387-13403-4

Evolution of Matter and Energy
on a Cosmic and Planetary Scale
M. Taube

What can science tell us about the future of mankind1.' Explore an-
swers to mankind's destiny on earth and beyond with this stimulat-
ing and unifying description of nature and man's relationship to it.
Marshals a wealth of facts, numerical data, and 136 illustrations
from the spectrum ot modern science.

" . . . fills a uniquely useful ecological niche because oj its mar-
velous connections between one subject and another. I predict a
warm welcome and wide readership."

John Archibald Wheeler
1985/289 pp./l36 illus./softcover $24.00
ISBN 0-387-13399-2

General Relativity and Relativistic Astrophysics
N. Stratimann
This extensively revised edition of the successful German text con-
centrates on the physical content of Einstein's famous theory. It
discusses in detail the equivalence principle, the field equations
and their experimental support by recent observations, and modern
astrophysics, including the Kerr-Newman solutions, gravitational
collapse, radio sources, and black holes. Cartan's coordinate-free
calculus is used throughout.
1984/459 pp./8l illus./hardeover $42.00
(Texts and Monographs in Physics)
ISBN 0-387-13010-1

Physics of Gravitating Systems
I: Equilibrium and Stability

II: Nonlinear Collective Processes.
Astrophysical Applications

A.M. Fridman and V.L. Polyachenko
Translated from the Russian by
A.B. Aries and I.N. Poliukoff
I: 1984/480 pp./115 illus./hardeover $84.00

ISBN 0-387-11045-3
II: 1984/362 pp./59 illus./hardeover $60.00
ISBN 0-387-13103-5

Detection of Optical and Infrared Radiation
K.H. Kingston
Presents a unified treatment of detectors and the detection process
and covers the fundamentals, including the properties of radiation.
the ideal photon detector, coherent and heterodyne detection, and
more. The book also offers a chapter on the effects of atmospheric
turbulence and one on applications, including astronomical inter-
ferometry.
1978/140 pp./39 illus./hardeover $29.00
(Springer Series in Optical Sciences, Vol. 10)
ISBN 0-387-08617-X

From Lecture Notes in Physics—

Volume 237
Nearby Molecular Clouds
Proceedings of the Specialized Colloquium of the Eighth IAU
European Regional Astronomy Meeting, Toulouse,
September 17-21, 1984
Edited by G. Serra
1985/242 pp./softcover $17.30 (tent.)
ISBN 0-387-15991-6

Volume 233
High Resolution in Solar Physics
Proceedings of the Specialized Session of the Eighth IAU European
Regional Astronomy Meeting, Toulouse, September 17-21, 1984
Edited by R. Muller
1985/320 pp./softcover $20.50
ISBN 0-387-15678-X

Volume 232
New Aspects of Galaxy Photometry
Proceedings of the Specialized Meeting of the Eight IAU European
Regional Astronomy Meeting, Toulouse. September 17-21. 19X4
Edited by J.-L. Nieto
1985/350 pp./softcover $23.70
ISBN 0-387-15657-7

Volume 224
Supernovae as Distance Indicators
Proceedings of a Workshop Held at the Harvard-Smithsonian
Center for Astrophysics September 27-28. 1984
Edited by N. Bartel
1985/226 pp./softcover $13.70
ISBN 0-387-15206-7

See these titles and more in the Springer-Verlag booth at the
167th Meeting of the AAS on January 5-9, 1986 in Houston, TX

To Order: Please visit your local academic/technical bookstore, or
send payment, including $1.50 for postage (NY and NJ residents
also add sales tax), to the address below. Personal checks, money
orders, and VISA, MC. and AmEx credit card numbers (include
expiration date) are acceptable as payment.

Springer-Verlag New York, Inc.
Attn: Ken Quinn Dept. S258
175 Fifth Avenue
New York, NY 10010

Springer-Verlag
New York Berlin Heidelberg Tokyo
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have been lower than for profes-
sionals of comparable training in
other fields.... Teachers' starting
and continuing salaries must be
made competitive with those
earned by persons with compara-
ble skills and training in the pri-
vate sector.

It is doubtful that a real solution to the
shortage of science teachers will ever
be achieved without more progress in
this critical area. A great push on the
part of those concerned with quality
science and mathematics education is
still urgently needed in this area.

Many have suggested that one tangi-
ble method for recognizing effective
teachers might be the implementation
of merit-pay or career-ladder systems.
Twelve states have already approved
programs of this type and 26 more
have them under consideration.

It has been suggested that collective-
bargaining agreements might provide a
barrier to the implementation of merit-
pay or career-ladder programs. The
responses to our survey indicate that 10
of the 30 states (not counting the
District of Columbia) in which a collec-
tive-bargaining or binding-arbitration
agreement exists on a statewide basis
(or in most of the local districts) have
already approved some type of merit-
pay or career-ladder program and that
they are under consideration in 14
other states.

A common response to the crisis has
been the creation by the states of
financial-aid programs for prospective
teachers, particularly for those in fields
with critical shortages. We found that
27 states have already approved such
programs and that 11 are considering
them. In most cases these involve
"forgivable loan" programs in which
the student receiving aid is committed
to a certain number of years of teaching
in the shortage field for each year of
assistance received. If the student
leaves teaching prior to the end of the
commitment, the aid converts from a
grant to a loan that must be repaid to
the state.

Some 29 states have revised their
certification requirements, and 16
more states are considering such
changes. Of particular interest are the
so-called alternative certification pro-
grams9 that have been adopted in
California, Florida, New Jersey and
Texas. These programs allow individu-
als with degrees in areas in which they
desire to teach to become teachers
without taking the usual college educa-
tion courses. In the Texas program,
with which I am most familiar, a
teacher is hired at the normal starting
salary by a district that has been
approved for this program, and is given
a normal teaching assignment. But
during the first year, he is identified as
an intern and supervised by a master

teacher. The hiring district assumes
responsibility for providing during the
first year the pedagogical training that
might be required. If the teacher's
performance is adequate, full certifica-
tion is granted at the end of that year.

An article by Dianna Hunt of the
Houston Chronicle reported10 that by
July more than 1500 calls from across
the nation had been received by the
Houston Independent School District
as word about the Texas program
spread. In New Jersey the alternative
program had already attracted 965
candidates by early June.11 The candi-
dates for the New Jersey program are
mostly nonteachers looking to change
careers, but also include 50 graduating
seniors recruited by the state from
"some of the nation's most prestigious
colleges and universities . . . including
Harvard, Brown, Princeton, Yale,
Mount Holyoke, Smith and Swarth-
more."11

The responses to the programs in
New Jersey and Texas indicate that
programs of this type can be very
valuable in attracting to precollege
physics and mathematics teaching in-
dividuals with strong backgrounds in
the subjects but without prior certifica-
tion. Hunt also mentioned that the
beginning salary for those entering
teaching through the program in Hous-
ton was expected to be $20 000 for ten
months, with bonuses of as much as
$3000 given for each four to five years
of experience in business or industry.

Increased requirements
Most states have increased their

mathematics and science requirements
for high-school graduation (see figure,
page 45). The responses to our survey
indicate that 45 states have legislated
changes and an additional three are
considering reforms in this area. Un-
fortunately, when we look closely at
the specific changes we find that with
the exception of a few notable cases,
such as Florida, Louisiana, South Da-
kota and Vermont, the new graduation
standards require only two years of
mathematics and two years of science.
This may have only a minimal effect on
physics enrollment because physics is
usually taken in the senior year and is
normally the third or fourth science
course to be taken by the student.

A number of states report an in-
crease in the requirements for college
admission. Eighteen states have in-
creased college-admission require-
ments, with two additional states still
considering this change. Because ad-
mission standards are usually set by
colleges and universities themselves,
these figures are probably not too
significant.

Many proposals for educational re-
form are dependent on increased fund-
ing for education. In this area the news

is positive. The Education Week survey
reports8 that "all of the SO states have
increased their education budgets in
the past two years and virtually every
governor has proposed a substantial,
and in some cases dramatic, increase in
education for 1985-86." The report
attributes this in part to the fact that
37 states ended 1984 with budget sur-
pluses while only three states exper-
ienced deficits. This favorable finan-
cial condition affects both teacher com-
pensation and the availability of funds
for instructional material and teaching
apparatus. A number of states have
already increased their budgets for
instructional equipment in science.
The most notable are the programs in
California, Florida, Tennessee and Vir-
ginia.

In summary, the past two years have
been years of unprecedented progress,
but the battle is far from won. The
media are now turning their attention
to other problems. There is a great
need for the scientific community to
keep up the pressure for improvements
while governments and the public still
show some interest in education. It
may be many years before such an
opportunity to improve physics and
mathematics education at the precol-
lege level returns.

* * +

/ should like to express my heartfelt appre-
ciation to the Council of State Science
Supervisors and its members for their assis-
tance with and response to our survey, to
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References

1. See for example A Nation at Risk: The
Imperative for Educational Reform,
DOE (1983); or R. Brown, National As-
sessment Findings and Educational
Policy Questions, Education Commis-
sion for the States, SY-CA-50 (1982).

2. PHYSICS TODAY, January 1985, p. 55; The
Chronicle of Higher Education, 30 Jan-
uary 1985, p. 1.

3. J. M. Wilson, AAPT Announcer 15, 72
(1985).

4. The Chronicle of Higher Education, 3
July 1985, p. 17.

5. The Chronicle of Higher Education, 30
January 1985, p. 24.

6. Excellence: A Fifty State Survey, Educa-
tion Week, 6 February 1985, p. 11.

7. NEA Estimates of School Statistics
1984-85, NEA (1985).

8. Update: Connecticut's Challenge, Con-
necticut State Board of Education
(1984), p. 11.

9. The Chronicle of Higher Education, 13
March 1985, p. 1.

10. D. Hunt, Houston Chronicle, 10 July
1985, p. 19.

11. Education Week, 19 June 1985, p. 6;
Education Week, 5 June 1985, p. 24. D

50 PHYSICS TODAY / DECEMBER 1985


