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EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20506

For Immediate Release October 1, 1991

Dr. D. Allan Bromley, the Assistant to the President for Science and Technology,
today announced key personnel changes in the Office of Science and Technology
Policy (OSTP) to become effective October 1, 1991.

Dr. William D. Phillips, who has served since April 1990 as the Associate Director for
Industrial Technology, has found it necessary to return to his hometown of St. Louis
for medical reasons. Of Dr. Phillips’ departure, Dr. Bromley said, "Bill Phillips has
been an ideal colleague and friend. As the first occupant of the OSTP Associate
Directorship in Industrial Technology, he has built new bridges between the
Administration and the private sector and has made major contributions to the
evolution of U.S. technology policy and the effective application of technology to
problems of national significance. He will be very much missed."

Dr. Eugene Wong, who has served since April 1990 as the Associate Director for
Physical Sciences and Engineering, will take over as Associate Director for Industrial
Technology. Before coming to OSTP, Dr. Wong had a 28-year career as a professor
of electrical engineering and computer science and as an administrator at the
University of California at Berkeley. In 1980 he cofounded the INGRES Corporation,
a pioneering company in database management systems. In his ten years with the
company, he actively participated in managing its growth to annual revenues of $170
million and 1,400 employees worldwide.

Dr. Karl Erb, who has served since December 1989 as the Assistant Director for
Physical Sciences and Engineering, will become the Acting Associate Director for
Physical Sciences and Engineering. Dr. Erb has been detailed to OSTP from the
National Science Foundation, where he is Deputy Director of the Division of Physics.
During his 20-year career as an experimental nuclear physicist, Dr. Erb has served as
Technical Assistant to the Associate Director of Oak Ridge National Laboratory and,
prior to that, as an associate professor of physics at Yale University.

In announcing these reassignments, Dr. Bromley said, "OSTP is extremely fortunate in

having two such highly qualified individuals; both bring extensive experience and
background to their new responsibilities."
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October 7, 1991

PRESIDENT’S COUNCIL OF ADVISORS
ON SCIENCE AND TECHNOLOGY

OCTOBER 10, 1991
AGENDA

THURSDAY, OCTOBER 10, 1991

OPEN SESSION 9:00 AM - 10:15 AM
CONFERENCE ROOM

COUNCIL ON ENVIRONMENTAL QUALITY
722 JACKSON PLACE, NW

‘ 8:30 - 9:00 ARRIVAL AND COFFEE
9:00 - 9:15 OPENING REMARKS DR. BROMLEY

9:15 - 10:00 TWENTY YEAR TRENDS IN DR. ELLIOT
THE NATIONAL ASSESSMENT OF
EDUCATIONAL PROGRESS

10:00 - 10:15 CLOSING REMARKS DR. BROMLEY
AND MOVE TO ROOM 180,
OLD EXECUTIVE OFFICE BUILDING
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White House Science Office Facing
New Scrutiny in Upcoming Hearings

Debate over technology policy
politicizes agency, hobbles
science adviser Bromley as
pressure grows for office to
restructure policy for *90s

Wil Lepkowskl, C&EN Washington

Early next month, the House Science,
Space & Technology Committee will
embark on a major assessment of
the White House Office of Science &
Technology Policy—a complete sur-
vey of how the agency has done un-
der the 1976 law that set up its pres-
ent structure. Both committee chair-
man George Brown (D.-Calif.) and
OSTP director D. Allan Bromley are
looking forward to the encounter

Congress sees OSTP as the source
of accountability to the American
people in matters of science and
technology policy. The rest of the
White House may operate in secre-
cy, but Congress believes science
and technology are too important to
be held close to the vest by White
House political operatives.

There is a growing wave of opin-
ion and agitation that OSTP, always
under political tension, needs to be
refashioned, reinspired, and re-
equipped for engagement with the
science and technology issues of the
1990s. A fair question, however, 1s
whether OSTP has in fact peaked as a
White House agency with the kind
of conflict-laden Congressional man-
date it has. For OSTP, the situation 1s
ironic because Bromley is himself the
embodiment of apparent renewal at
OSTP and can point to rafts of head-
lines to demonstrate his visibility
Still, critics—most of whom declined
to be identified for this article—say
Bromley’s OSTP is falling short of its
mandate as the pilothouse of policy

and that he has hittle power to
change things—all of which explains
why Congress 1s reasserting itself in
technology policy

Brown plans to probe such matters
as whether OSTP needs a much big-
ger and more experienced staff as
well as its capability to fulfill the
long-sought but never realized goals
of foresight and analysis, and its abil-
ity to really influence action at agen-

NEWS ANALYSIS

cv levels Brown will also explore
Bromley's thoughts on the so-called
new world order, Latin American sci-
ence and technology relations, indus-
trial policy, science education, and
space and energy policy.

Despite OSTP’s enlarged staff and
clear structure, few believe it is doing
the strategic jobs it was designed to
do One, rather parochial, area that
Brown’s commuttee and several of his
subcommittees intend to probe is the
tendency of OSTP to withhold the
kind of information Congress thinks
it should have from an agency that
Congress itself set up. Requests for
lists of members of technical panels,
for example, often have been held
up.
As the technical sophistication of
Congress has increased, it has adopt-
ed a paternal role over programs that
span several agencies—such as global
change and high-performance com-
puting. Whereas in the 1960s OSTP
was usually the source of imagina-
tion in science and technology pro-
grams, the new policy ideas now
come from Congress. Attempts have
been made in Congress to legislate
into permanence interagency com-
mittees that Bromley has assembled
as part of the coordination process.

£/

Bromley: future of U.S. chemical
industry is a worry

He says such intrusion “limits the
kind of flexibility we have in adjust-
ing the optimum balance in certain
fields.”

Critics are saying that the more se-
rious concern is the contrast between
Bromley's high rank in the White
House structure and the two-decades
old torpor that continues to blanket
the federal science and technology
policy structure. Veterans in the field
say ideas emanating from that struc-
ture were considerably more ad-
vanced and inspired during the
1960s and 1970s. Ideas that achieved
consensus then are today routinely
opposed by the Administration. Fail-
ure to adopt programs to help civil-
ian technology, they believe, were
largely responsible for the demise in
America’s industrial competitiveness.

One almost shocking omission at
OSTP is any significant involvement
in technology policies at the staff
level. When OSTP was set up in its
present form in 1976, a committee
on federal-state science and technol-
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‘Government

ogy relations was set up under
OSTP. The Reagan Administration,
however, struck that mandate from
OSTP’s agenda and thus it was nev-
er implemented. Meanwhile, the
states currently are hotbeds of entre-
preneurial ideas and technological
investment.

Students of federal science and
technology—such as the Carnegie
Commission on Science, Technology
& Government, which is studying
various aspects of the structure—all
say Bromley is the one science advis-
er best positioned to effect real
change in an Administration. But
these bodies continue to point out
where OSTP—Bromley or not—is
still lacking: leadership. Report after
report makes suggestions for im-
provement in OSTP that are years
old—whether in science and math
education where coordination be-
tween the National Science Founda-
tion and the Education Department is
stubbornly resisted, or in energy pol-
icy, where it hardly exists at all.

Bromley’s problems are endemic to
any high-level White House official.
As long-time participant in science
policy matters William O. Baker puts
it, “The higher up you go in the
White House, the more restrained
you get.” Baker, former president of
AT&T Bell Laboratories, was an ad-
viser to several Administrations. “We
just don’t see the people in govern-
ment taking hold and seeing what
needs to be done,” Baker says. “And
OSTP just does not feel the support
and stimulus to do it.”

Bromley is severely constrained in
fashioning a goal-directed technolo-
gy strategy that meets the competi-
tiveness challenge. He has a guide in

- the several lists of so-called critical
technologies needed for U.S. indus-
try to remain competitive—one as-
sembled through Congressional
mandate by his own OSTP but quick-
ly disowned by the White House.

One of the worst examples of the
policy dither in technology is the in-
cessant word games he is forced to
play. The technical community has
had to endure such redundant, lan-
guage-despoiling terms as “critical,”
“generic,” “precompetitive,” and
“enabling” technologies, all raising
the illusion that the Administration
really has a technology policy.

For years, the technological com-
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munity has known the formula.
Bring industry and government peo-
ple together, agree on R&D projects
to support, split the funding costs,
work out the patent licensing rights,
and get started.

Last May, when the Wall Street
Journal published an article depicting
Bromley as succeeding in establish-
ing an industrial policy in the Ad-
ministration, Bromley was forced in a
public statement to deny the article’s
accuracy. An industrial policy (de-
fined as targeting particular indus-
tries for support, or specific technol-
ogies for commercialization) “would
result,” he said, “in reduced efficien-
cy, slower productivity growth, and a
lower standard of living.”

In fact, a scientist of Bromley’s stat-
ure would know that no empirical
data exist that support such an ideol-
ogy, and a great deal of experience in
federal support for, say, the aero-
space, fertilizer, and computer indus-
tries, leads to just the opposite con-
clusion. In addition, the commercial
and technological success of Japanese
industry, working with government,
powerfully reinforces the rebuttal. It
is just these sorts of intellectual con-
straints that appear to be Bromley’s
main problem. The pity, they think,
is that he cannot be open enough
about the problems to spur the need-
ed dialogue.

The result has been discourage-
ment all around the technical com-
munity, felt most keenly late this
summer when Bromley was forced to
ask Congress to rescind funding of
the Critical Technologies Institute
around which so much hope was wo-
ven. The institute, funded at $5 mil-
lion under the defense appropria-
tions bill, was to have been directed
jointly by a board of government and
industrial experts who, together with
an experienced staff, would inform
Bromley (and presumably the Presi-
dent) of the country’s technological
goals and how industry and govern-
ment could cooperate to meet them.

But after initial enthusiasm, Brom-
ley decided the idea was unworkable
in the politically charged White
House and an executive branch
whose agencies vie with one another
for influence. Not only did several
individuals reject invitations to head
the institute, but Bromley’s col-
leagues in the executive branch—led

by Council of Economic Advisers
chairman Michael J. Boskin, failed to-
tally to share his enthusiasm for a
new analytical capability in the
White House that might compete
with their own expertise or dilute
their power.

But Bromley himself tells his
friends he is patient and intends to
keep chipping away. Convincing
the White House that he needed an
associate director for industrial tech-
nology, filled by chemist William D.
Phillips, was a major victory in it-
self, says analyst Rodney W. Nichols
of the Carnegie Commission. Other
ideological hurdles could topple,
too, says Nichols, if Bromley serves a
second Bush Administration.

One issue to watch is Administra-
tion reaction to perhaps the next cri-
sis in technology policy: the feared
demise of the U.S. chemical indus-
try. Bromley is clearly worried about
its future.

A few days ago he was discussing
with senior Du Pont officials the
drastic cutbacks the huge chemical
producer has been forced to take in
today’s confusing economy. “What
I'm worried about,” said Bromley, “is
that in response to real pressure from
the Japanese and the Europeans in
such areas as new fibers, new materi-
als, and biotechnology, that Du Pont
and the chemical industry are not go-
ing to have the flexibility to pour
back the kind of support for R&D
that will allow them to continue to
develop a backlog of really competi-
tive products.”

What will be interesting to wateh
is whether the chemical industry—
always cool to a direct federal role in
applied R&D—will turn sympathet-
ic toward government help and join
the ranks of the aerospace, comput-
er, semiconductor, and electronics
industries in pleading for that elu-
sive industrial technology policy.

But even if it does, the likelihood
is that the Administration will re-
main adamant against it. Why? The
answer may be simpler than the
high-tech community thinks: name-
ly, that the public, which votes in
Presidents, simply isn’t interested. “If
there’s no vision, if no one is coming
out with new ideas,” says Baker, “it
doesn’t necessarily mean Bromley’s
at fault. It probably means that the
public isn’t asking for them.” o




NEWS OF THE WEEK

CRITICAL TECHNOLOGIES:
White House stalls institute’s creation

Autumn may be cool by nature’s
laws, but the season is shaping up as
a hot time in the politically turbu-
lent world of technology policy.
Two developments raised the tem-
perature last week.

One was presentation before Con-
gress’ Joint Economic Committee of
a report by a blue-ribbon panel urg-
ing drastic changes in the govern-
ment’s approach to supporting com-
mercially innovative technologies.
Issued by the Carnegie Commission
on Science, Technology, & Govern-
ment, based in New York City, the
report calls for broadening the man-
date of the Pentagon’s Defense Ad-
vanced Research Projects Agency
and the National Security Council to
include both military and civilian
technological programs and strate-
gies related to economic security.

Far more incendiary was news—
kept under cover during recent
weeks—that the White House Office
of Science & Technology Policy has
decided to turn its back on the one
policy innovation the technology
policy community was hanging its
hopes on: establishment of a Critical
Technologies Institute (CTI) connect-
ed to OSTP. White House Science
Adviser D. Allan Bromley—on the
brink of actually naming an institute
director—decided the idea was un-
workable and instructed the Office of
Management & Budget to ask Con-
gress to take back the $5 million it
appropriated for the new OSTP func-
tion. As of last week, various techno-
logical groups—knowing Congress
would refuse the OMB request—
were deciding how to respond to the
demoralizing turn of events.

Cheers went up last April when
OSTP issued its much awaited, Con-
gressionally mandated list of 22
“critical technologies” needed to
keep the U.S. competitive (C&EN,
April 29, page 4). Spanning such
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Bromley: the idea was unworkable

fields as computers, materials, and
electronics, the list was rather pre-
dictable, since several other industry
and government panels had previ-
ously launched similar undertak-
ings. The whole critical technolo-
gies-CTI enterprise was initiated by
Sen. Jeff Bingaman (D.-N.M.), chair-
man of the Subcommittee on De-
fense Industry & Technology of the
Senate Armed Services Committee.

To veterans of technology policy,
CTI was just the sort of body needed
for a national technology policy re-
ally to function. Technology policy,
they believe, means nothing with-
out reference to specific technolo-
gies. A CTI would fit the technology
hands with the policy gloves and
help enable U.S. industry to outper-
form its competitors. It would do for
the civilian arms of government—
working with industry—much what
the Defense Intelligence Agency or
Rand Corp. do for the defense estab-
lishment.

But after waxing enthusiastic about

CTI for several months, Bromley un-
derwent conversion over the sum-
mer, and decided he didn’t want it
after all. “We looked into what
would be required for it to work,”
Bromley told C&EN last week, “and
found several things wrong with it.
It would have been made up half of
government people, and half from
the private sector. And that means it
would have been extraordinarly dif-
ficult to integrate that body with the
policy-making activities of govern-
ment.” Bromley also says he thinks
federal conflict of interest rules prob-
ably would prevent private-sector
outsiders from serving with CTI.

Bromley adds, “It also became
clear that what Congress had in
mind was development of policy
road maps for critical technologies.
We felt these might be better pro-
duced by the private sector than at
OSTP, where there is insufficient
breadth of background.”

Bromley also acknowledges that
lack of support by OMB and White
House senior staff didn’t help the
cause. No other White House units
beside OSTP wanted CTI, and the
other units refused to participate in
any planning meetings.

However, Bromley knows that
Congress will turn down OMB’s re-
quest for recision. Bingaman has
been meeting with “senior White
House officials” to tell them his plans
and to explain why, to him, targeting
critical technologies is not the same
as government telling industry what
to do. So something close to the orig-
inal idea will reemerge. But Bromley
may use the money to contract out
studies by private groups rather than
form an institute.

Some observers believe Bromley
has lost some face with the technical
community by backtracking and
buckling under to White House
pressure. “My feeling is that OSTP




was weakened by the whole CTI ex-
ercise and that Bromley has lost in-
fluence in the White House,” says
one observer familiar with the exer-
cise. “It put OSTP under a lot more
scrutiny.” Another theory is that the
recision request was really a deft
move by Bromley: It served to en-
gage the rest of the White House
with all the issues surrounding tech-
nological competition.

Meanwhile, the recommendations
of the Carnegie Commission’s
study—"Technology and Economic
Peformance” —jolt the system in
their own way by calling for a rich-
er interplay between industry and
government, better technological
policy analysis at OSTP, and chang-
es in thinking about national securi-
ty. Chairman of the panel was Bob-
by R. Inman, former deputy director
of the Central Intelligence Agency.

Inman and another heavy-hitter
on the panel, Lewis M. Branscomb,
former chairman of the National Sci-
ence Board and former chief scientist
at IBM, defended the report at the

Joint Economic Committee hearing.
But a dissent was sounded by a Nix-
on Administration Council of Eco-
nomic Advisers chairman, Murray L.
Wiedenbaum. He would have none
of it. He equated civilian technology
programs with “handouts” to fa-
vored industries at the expense of
more deserving smaller companies.

“New firms,” he said, “are politi-
cally weak. They lack an extended
record of political contributions or a
large group of agitated employees/
voters. The result is an uneven con-
test that favors old-line business and
old technology over the new.”

He said the answers to competi-
tiveness lay in a “favorable econom-
ic climate” and reduced federal
health and safety regulations. His
response was conventional but still
represents much of the thinking of
Bush Administration officials. They
distrust government interference
with markets and dislike the specta-
cle of industry seeking public mon-
ey they feel it has no right to.

Wil Lepkowski

C, fullerene molecule determined to be chiral

C,¢, one of the more stable members
of the fullerene family of carbon-
cage molecules, has been found to
be a chiral molecule with a cork-
screwlike twist to it by chemists at
the University of California, Los An-
geles. This structure, which may be
shared by other fullerenes, sets Cy4
apart from its better known and
highly symmetrical cousins Cg,
(buckminsterfullerene) and C,,.

UCLA chemistry professors Rob-
ert L. Whetten and Frangois Dieder-
ich and coworkers have isolated and
partially characterized a number of
the higher fullerenes, including C,,
Cgs, Coo, and Coy,. But the group was
frustrated in its early attempts to use
3C NMR spectroscopy to confirm
the highly symmetrical structures
predicted for C,¢ and Cg,.

The failure, it turns out, was not
in the experiments but in the early
structure predictions. The UCLA
chemists have now obtained a '*>C
NMR spectrum for C,4 that contains
19 lines of equal intensity. This indi-
cates C,, contains 19 distinct envi-
ronments, each occupied by four
symmetry-equivalent carbon atoms,

a result that severely limits the pos-
sible structures for the molecule
[Nature, 353, 149 (1991)].

All of the experimental data clear-

ly indicate C,4 is a fullerene—that
is, its carbon atoms are linked to
form 12 five-membered rings and,

Whetten: fascinating architectures

C&EN statf photo

in this case, 28 six-membered rings
arranged in a closed cage. The '°C
NMR data essentially prove C,, has
a chiral structure consisting of a spi-
raling, double-helical arrangement
of pentagons and hexagons, Whet-
ten says.

When the implications of the

'NMR data first became clear to the

UCLA chemists, “We were stunned
that this was the structure of C,g,”
Whetten notes. In hindsight, he
adds, the result is less startling. One
essential structural feature of
fullerenes that contributes to their
stability is that none of the 12 penta-
gons is in contact with another pen-
tagon. Recent, as yet unpublished,
calculations by David E. Manolo-
polous of the University of Notting-
ham in the U.K. show that only two
of the thousands of possible struc-
tures for C,, have this property. One
is the chiral structure the UCLA data
show is the correct one.

Whetten calls the structure of C,¢
“one of the most fascinating molec-
ular architectures ever seen in na-
ture.” Preliminary results suggest
Cgs has a similar, helical structure,
indicating this may be a general
fullerene structural motif.

The UCLA chemists have not yet
been able to separate the two Cyq
enantiomers. Whetten speculates the
purified forms are likely to interact
strongly with polarized light, and
thus could have useful applications.

Rudy Baum

European Community .
to consider CO, tax

A year ago, Carlo Ripa Di Meana, en-
vironment commissioner in the
Commission of the European Com-
munity, warned a meeting of senior
European chemical industry execu-
tives that he wanted to introduce a
tax on carbon-dioxide-generating fu-
els. Now that warning is taking con-
crete form.

Ripa Di Meana has placed on the
commission’s agenda for next week
his tax proposal for such fuels. This
proposal was thoroughly revised af-
ter a commission session in June. By
one estimate, it would push up in-
dustry’s energy bills 50%. One of the
hardest hit industries would be the
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THE WHITE HOUSE
WASHINGTON

June 26, 1990

Dear Dave:

I understand that the House of Rapresentatives wvill be
conlide:ini the Fiscal Year 1991 Foreign Operations
o

Afprovriat ns bill (H.R. 5114), and that amsndments
vill be offered which would nullify the

human-rights policies which govern the U.

~life

assistance » 10U have my fu cking your
ese amendments, which I will veto if

necessary.

Last year, I was forced to the original FY 1990

Foreign Operations Appropriations bill ( .
because it'contgineg language vhich would have

(ONFPA), aven though AID had deterzined thet tho
ergan

ation vas in viclation of the Kggg;;giggg_
prohibitions thr its s » and endersensnt
'ef, the cive on an of a

‘specific natien. In zy veto messa e, I noted that the
‘language presented to me (the Mikxulski Azendmant) would
'have constituted a radical change {n policy, which was
‘reandered no more accaptable by a clause vhich required
‘the UNFPA to keep its books in such a manner so as to
‘Prevent the direct flov of United States assistance to
the coercive program in question. In effect, the
Mikulski Amandment would have substituted an accounting
device for the strong pro-life, pro-human-rights policy

embodied in the Xemp-Kasten Amendment, and I found this
unacceptable.

tor L

I am now advised that Congressman Lehman of Florida
intends to offer another amendment which would earmark
funds for the UNFPA. In this case, the funds would be
used in Romania, but the clear intent is to undercut
the Kemp-Rasten Azendzment by mandating funding of an
organisation which supports cosrcive population control
programs. Moreover, the Lahman Amendment would also
nandate funding of the lLondon-based Internatiocnal
lanned Parenthoed Federation (IPPF), which has refused
gé,to comply with the Mexico City Policy -- a poelicy for
ich I have often expressed my strong support.
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\

It family-planning assistance is to be provided to
Roemania, as & form of humanitarian assistance, it must
ba provided through agencies which are in compliance
vith the Kemp-Kasten Amendment and the Mexico City
Policx. The U.8. Agency for International Development
has already informed Congress that thers are a number
of alternative agencies which comply with the Mexico

City Policy and Xemp-Kasten could move Tapidly inte
Romania if needed.

I am further advised that Congressman Mragek intends

to offer an amendment wvhich would prevent the President
from enforcing such different population assistance
funding criteria for private organisations and soversign
governzents. There are numercus reascns why such a
distinction (s appropriats. For example, in addition
~to providing abortion sarvices and supporting abortien
activities, some private organizations are actively
engaged in unde ing tha anti-abortion lavs. of :lpss- .
developaed nxtions, and the U.8. should not support
organizations which engage in such activities. This
cencern relative to the undarmining of laws of sovereign
naticns simply doces not arise with respect to these
governuants. The Mragek Amendment is an obvious attempt
to nullify the Mexico City Pelicy.

Weakening of the Mexico City Policy would result in
renevaed U.8. funding of organizations vhich promote

¥- | abortien, or vhich campaign to legalize abortien as
& methed of family planning in less-developed nations.

cracver, for the United States to restore funding to

the UNFPA, 80 long as the UNFPA supports tha coercive
population control program referrad to above, would.be
a signal that the United States is not serious about
supporting only veluntary family planning. Those
organizations which advocats coercive methods of
population control would proclaim such a change in U.S.
policy as a vindication of their pesition.
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3

wsnﬂmmmun_%t_mum&
asures. The Lehman and Mrazek endmants would weaken

the pro-life Mexico City Policy and thae Kezmp-Kasten
anti-coercion law, and I will ba forced to veto

H.R. 5114 if any such language is i{ncluded in the bill
as presented to ne,

Sincerely,

The Honorable David R. Obesy
House of Rapresentatives
Washington, D.C. 30815




International Family Planning Programs

Terminology:

Family Planning vs. Population Planning vs. ?

Background:
0  Current Law
Foreign Assistance Act of 1961
Other laws
0  Current policies
1. Population Planning - Volunteerism and informed choice
2. Mexico City
3. China
4. United Nations Population Fund (UNFPA)

o Funding

Congressional Action:
o Restrictions and conditions on U.S.-assisted programs overseas
o Amendments to the Foreign Assistance Act of 1961
0 Appropriations

o The Kemp-Kasten Amendment, the Mexico City Policy

Possible Issues:

o U.S. government funding for international family planning programs.

(=)

Non-government funding of international family planning programs.
o U.S. response to coercive family planning practices in foreign countries.

o Informed choice policies.




| .I‘H'U'RSDAY. OCTOBER 10, 1991 Continued...

CLOSED SESSION 11:30 AM - 1:00 PM
ROOM 180
OLD EXECUTIVE OFFICE BUILDING

AND CLOSING REMARKS

10:15 - 10:45 PANEL PROGRESS REPORT
- Education and Human Resources DR. LIKINS
DR. DRAKE
10:45 - 12:00 DISCUSSION OF PCAST PANEL DRAFT PAPER
- Global Environment and Natural Resources DR. LOVEJOY
DR. BORLAUG
12:00 - 1:00 LUNCH (In Indian Treaty Room, OEOB Room 474)
CLOSED SESSION 1:00 - 3:00 PM
ROOM 180
OLD EXECUTIVE OFFICE BUILDING
l 1:00 - 1:30 DISCUSSION OF PCAST PANEL DRAFT PAPER
- Science, Technology and DR. BUCHSBUAM
National Security
1:30 - 3:00 PANEL PROGRESS REPORTS
- High Performance Computing and DR. BUCHSBAUM
Communications DR. GOMORY
- Bioscience and Biotechnology DR. NATHANS
DR. BORLAUG
- Megaprojects in the Sciences DR. MCTAGUE
DR. SHAPIRO
- International Economic Competitiveness DR. GOMORY
DR. SHAPIRO
CLOSED SESSION 3:00 - 5:00 PM
ROOSEVELT ROOM
WEST WING
‘ 3:00 - 4:30 DISCUSSION
4:30 - 5:00 DISCUSSION OF NOVEMBER AGENDA DR. BROMLEY



Wil Lepkowski
Colleen Cordes
Bruce Agnew
Ed Chen

Chris Anderson or

Barbara Culliton

Chris Joyce

Richard McCormack

Warren Leary
Michael Miller

Irwin Goodwin
Dan Greenberg
Elliot Marshall
Arthur Kranish
Tim Beardsley
Jeffrey Mervis
Dick Thompson
Georgia Persinos

William Booth

PRESS PEOPLE INVITED

Chemical and Engineering News
Chronicle of Higer Education
Journal of NIH Research

Los Angeles Times

Nature

New Scientist

New Technology Week

New York Times

Performance Materials Magazine
Physics Today

Science and Government Report
Science Magazine

Science Trends

Scientific American

The Scientist

Time-Warner

Washington Insight

Washington Post



BORLAUG
BUCHSBAUM
DRAKE
GOMORY
GOOD
LIKINS
LOVEJOY
McTAGUE
MURRIN
NATHANS
PACKARD
SHAPIRO

PRESIDENT’S COUNCIL OF ADVISORS
ON SCIENCE AND TECHNOLOGY

Expected Attendance For October Meeting




TAB K

Draft Report From Panel on Global Environment
and Natural Resources "

‘ [ This document will distributed at the meeting ]



| . PRESIDENT’S COUNCIL OF ADVISORS
ON SCIENCE AND TECHNOLOGY

Expected Attendance For November Meeting

14th Dinner*
BORLAUG Yes Yes
BUCHSBAUM No No
DRAKE Yes Yes
GOMORY Yes 2
GOOD 4 2
LIKINS s ?
‘ LOVEJOY Yes No
McTAGUE Yes Yes
MURRIN Yes Yes -
NATHANS Yes Yes
PACKARD Yes Yes
SHAPIRO No No

Totals

* Dinner hosted by Chuck Drake, et al.

Yes
No

Yes
Yes
Yes

Yes
Yes
Yes
Yes
No



@ DRAFT

PRESIDENT’S COUNCIL OF ADVISORS
ON SCIENCE AND TECHNOLOGY

October 7, 1991

NOVEMBER 14-15, 1991

AGENDA
THURSDAY., NOVEMBER 14, 1991
f OPEN SESSION 9:00 AM - 11:15 AM
1 CONFERENCE ROOM
COUNCIL ON ENVIRONMENTAL QUALITY
722 JACKSON PLACE, NW
‘8:30 - 9:00 ARRIVAL AND COFFEE
9:00 - 9:15 OPENING REMARKS DR. BROMLEY
{ 9:15 - 10:00 IDENTIFYING ENDANGERED SPECIES DR. CLUTTER
*
10:00 - 10:15 DISCUSSION DR. BROMLEY
10:15 - 11:00 MATHEMATICS AND SCIENCE MR. KEARNS
EDUCATION
11:00 - 11:15 CLOSING REMARKS DR. BROMLEY

AND MOVE TO ROOM 180,
OLD EXECUTIVE OFFICE BUILDING




DAY, NOVMEMBER 14, 1991 Continued...

CLOSED SESSION 11:30 AM - 1:00 PM

ROOM 1380

OLD EXECUTIVE OFFICE BUILDING

11:30 - 12:00
12:00 - 1:00

1:00 - 1:30

1:30 - 2:00

‘ 2:00 - 2:30

2:30 - 3:30

3:30 - 4:15

. 4:15 - 4:30

4:30 - 5:00

PROSPECTS FOR ECONOMIC GROWTH

LUNCH (In Indian Treaty Room, OEOB Room 474)

DISCUSSION OF DRAFT PCAST REPORT
- Science and Technology and
National Security

DISCUSSION OF DRAFT PCAST REPORT
- Global Environment and Natural Resources

DISCUSSION OF PCAST PANEL PROGRESS
- High Performance Computing and
Communications

- Bioscience and Biotechnology

- Education and Human Resources

- Megaprojects in the Sciences

- International Economic Competitiveness

S&T AND THE DEPARTMENT OF

AGRICULTURE
2:30 - 3:00 CHARLES HESS
3:00 - 3:30 SECRETARY MADIGAN

THE GULF CONFLICT AND
U.S. MILITARY STRATEGY

DISCUSSION

DISCUSSION OF DECEMBER AGENDA
AND CLOSING REMARKS

MR. BOSKIN

TBD

DR.
DR.

LOVEJOY
BORLAUG

MR. PACKARD

TBD
DR.
. BORLAUG

DR.
DR.

DR.
DR.

NATHANS
LIKINS
DRAKE
MCTAGUE
GOMORY

GENERAL
POWELL

DR.

BROMLEY
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FRIDAY, NOVEMBER 15, 1991

CLOSED SESSION 9:00 AM - 12:00 NOON

ROOSEVELT ROOM
WEST WING
8:30 - 8:50 ARRIVAL AND COFFEE

(DR. BROMLEY’S OFFICE, ROOM 358, OEOB)

8:50 - 9:00 MOVE TO ROOSELVELT ROOM

9:00 - 9:15 OPENING REMARKS

9:15 - 10:00 THE COUNCIL ON COMPETITIVENESS

10:00 - 10:45 S&T AND U.S. COMPETITIVENESS
.10:45 - 11:30 DISCUSSION

11:30 - 12:00 OTHER BUSINESS

AND CLOSING REMARKS

DR. BROMLEY

MR. FISHER

SECRETARY
MOSBACHER

DR. BROMLEY
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August

19

20

THE PRESIDENT’S COUNCIL OF ADVISORS
ON SCIENCE AND TECHNOLOGY

Council and Panel Calendar

Fact-finding discussion on Science, Technology, and National Security
with Sol Buchsbaum, Johnny Foster, Charles Herzfeld in Boston, MA.

President’s Council of Advisors on Science and Technology, Open
Session - 9:00 AM to 11:00 AM, CEQ Conference Room, 722 Jackson
Place. Closed Session - 11:00 AM - 5:00 PM, Room 476, Old Executive
Office Building.

President’s Council of Advisors on Science and Technoldgy, Closed
Session - 9:00 AM to 12:00 NOON, Roosevelt Room, West Wing.

Panel on Science, Technology and National Security, Closed Session -
9:00 AM to 5:00 PM, Room 476, Old Executive Office Building.

Panel on Science, Technology and National Security, Closed Session -
9:00 AM to 5:00 PM, Room 476, Old Executive Office Building.

Panel on Science, Technology and National Security, Closed Session -
9:00 AM to 5:00 PM, Room 2064A, Naval Ocean Systems Center
(NOSC), San Diego, CA.

Panel on Science, Technology and National Security, Closed Session -
8:00 AM to 2:00 PM, Room 2064A, Naval Ocean Systems Center,
(NOSC), San Diego, CA.

President’s Council of Advisors on Science and Technology, Open
Session - 9:00 AM to 11:00 AM, CEQ Conference Room, 722 Jackson
Place, NW. Closed Session - 11:00 AM to 5:00 PM Room 476, Old
Executive Office Building.
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26

27

October
10

25

November

14

15

22

December

President’s Council of Advisors on Science and Technology, Closed
Session - 9:00 AM to 12:00 NOON, Location TBD. Fact-finding session
on Education and Human Resources, 12:00 NOON to 3:00 PM, Room
476, Old Executive Office Building. Fact-finding session on Megaprojects
in the Sciences, 12:00 NOON to 2:00 PM, Room 22, Old Executive Office
Building.

Panel on Science, Technology and National Security, Closed Session -
9:00 AM to 5:00 PM, Room 476, Old Executive Office Building.

Panel on Science, Technology and National Security, Closed Session -
8:00 AM to 12:00 NOON, Room 180, Old Executive Office Building.

President’s Council of Advisors on Science and Technology, Open
Session - 9:00 AM to 10:15 AM, CEQ Conference Room, 722 Jackson
Place. Closed Session - 10:15 AM to 5:00 PM, Room 180, Old Executive
Office Building.

Panel on Science, Technology, and National Security, Closed Session -
9:00 - 5:00 PM, Old Executive Office Building, Room TBD.

President’s Council of Advisors on Science and Technology, Open
Session - 9:00 AM to 11:00 AM, CEQ Conference Room, 722 Jackson
Place. Closed Session - 11:00 AM to 5:00 PM, Location TBD.

President’s Council of Advisors on Science alid Technol:ogy, Closed
Session - 9:00 AM to 12:00 NOON, Location TBD.

Panel on International Economic Competitiveness, fact-finding session,
0l1d Executive Office Building, Room and Time TBA.

Panel on High Performance Computing and Communications, Old
Executive Office Building, Room and Time TBA.

Panel on Bioscience and Biotechnology, fact-finding session, 11:00 AM,
0l1d Executive Office Builiding, Room TBA.

Panel on Science, Technology and National Security, Closed Session -
9:00 AM - 5:00 PM, Location TBD.

Panel on Science, Technology and National Security, Closed Session -
8:00 AM - 12:00 NOON, Location TBD.
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* Tentative

President’s Council of Advisors on Science and Technology, Open
Session - 9:00 AM to 11:00 AM, CEQ Conference Room, 722 Jackson
Place. Closed Session - 11:00 AM to 5:00 PM, Location TBD.

President’s Council of Advisors on Science and Technology, Closed
Session - 9:00 AM to 12:00 NOON, Location TBD.
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RESUME

EMERSON J. ELLIOTT

Address: 2038 N. Stafford Street, Arlington, Virginia 22207
Telephone - Office (202) 219-1828 Home (703) 525-1707

EMPLOYMENT EXPERIENCE

November 1984 to Present
November 1982-1984

Junc 1981-October 1982
May 1979-January 1981
March 1978-April 1979
August 1977-February 1978
August 1971-July 1977

July 1970-April 1972

September 1967-June 1970

June 1957-August 1967

Acting Commissioner for Education Statistics, Department of Education
Director, Issues Analysis Staff, Department of Education

Director, Planning and Evaluation Service (Consultant to the Secretary)
Director, HEW School Finance Project

Director, Educational Staff Seminar

Practitioner in Residence, Institute for Educational Leadership

Deputy Director, National Institute of Education .

Deputy Chief, Human Resources Programs Division,
Office of Management and Budget

Assistant Director for Education, Programs Human Resources Division,
Bureau of the Budget

Budget Examiner, Federal Education Programs, Bureau of the Budget

AWARDS AND OTHER ACTIVITIES

Prcsidential Rank Award for Distinguished Executive Service, 1987

Presidential Rank Award for Meritorious Executive Service, 1983

Outstanding Public Service Award, American Society for Public Administration 1990
NIE Director's Superior Service Award, 1979

Albion College Distinguished Alumni Award, 1975

William A. Jump Award for Exemplary Achievement in Public Administration, 1970
Nominated by the Department of Education for the Roger Jones Award, 1982 and 1983

Meber, As RA, ASA

EDUCATION

AB Degree from Albion College, Albion, Michigan, June 1955. Graduated with "highest honors." Member of

Phi Beta Kappa, Phi Mu Alpha Sinfonia music fraternity). Major - physics, minors - music, mathematics,

and cconomics.

MA in Public Administration, University of Michigan, 1957. Elected to Phi Kappa Phi honor society.

Program chairman and President, Ann Arbor Chapter, American Society for Public Administration. Federal

Exccutive Institute residential program, March 1970.



RESUME

EMERSON J. ELLIOTT
Address: 2038 N. Stafford Street, Arlington, Virginia 22207
Telephone - Office (202) 219-1828 Home (703) 525-1707

EMPLOYMENT EXPERIENCE

November 1984 to Present Acting Commissioner for Education Statistics, Department of Education
November 1982-1984 Director, Issues Analysis Staff, Department of Education

Junc 1981-October 1982 Director, Planning and Evaluation Service (Consultant to the Secretary)
May 1979-January 1981 Director, HEW School Finance Project

March 1978-April 1979 Director, Educational Staff Seminar

August 1977-February 1978 Practitioner in Residence, Institute for Educational Leadership
August 1971-July 1977 Deputy Director, National Institute of Education .

July 1970-April 1972 Deputy Chief, Human Resources Programs Division,
Office of Management and Budget

September 1967-June 1970 Assistant Director for Education, Programs Human Resources Division
Bureau of the Budget

£l

June 1957-August 1967 Budget Examiner, Federal Education Programs, Bureau of the Budget
AWARDS AND OTHER ACTIVITIES

Presidential Rank Award for Distinguished Executive Service, 1987

Presidential Rank Award for Meritorious Executive Service, 1983

Outstanding Public Service Award, American Society for Public Administration 1990
NIE Director's Superior Service Award, 1979

Albion College Distinguished Alumni Award, 1975

William A. Jump Award for Exemplary Achievement in Public Administration, 1970
Nominated by the Department of Education for the Roger Jones Award, 1982 and 1983

Mebaewn, Ag RA, ASA
EDUCATION

AB Degree from Albion College, Albion, Michigan, June 1955. Graduated with "highest honors." Member of
Phi Beta Kappa, Phi Mu Alpha Sinfonia music fraternity). Major - physics, minors - music, mathematics,
and cconomics.

MA in Public Administration, University of Michigan, 1957. Elected to Phi Kappa Phi honor society.
Program chairman and President, Ann Arbor Chapter, American Society for Public Administration. Federal
Exccutive Institute residential program, March 1970.




PRESIDENT’S COUNCIL OF ADVISORS
ON SCIENCE AND TECHNOLOGY

OCTOBER 10, 1991
AGENDA

THURSDAY, OCTOBER 10, 1991

OPEN SESSION 9:00 AM - 10:15 AM
CONFERENCE ROOM

COUNCIL ON ENVIRONMENTAL QUALITY
722 JACKSON PLACE, NW

8:30 - 9:00 ARRIVAL AND COFFEE

9:00 - 9:15 OPENING REMARKS DR. BROMLEY

9:15 - 10:00 TWENTY YEAR TRENDS IN DR. ELLIOT
THE NATIONAL ASSESSMENT OF
EDUCATIONAL PROGRESS

10:00 - 10:15 CLOSING REMARKS DR. BROMLEY
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Figure 2.1

Percentage of Students Below Basic and Within Each Achievement
Level, by Grade, 1990 NAEP Mathematics Assessment
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- Advanced . Proficient = | Basic E’_ " Below Basic

* Standard errors are shown in parentheses

From: The LEVELS of Mathematics Achievement,

National Assessment Governing Board




Executive Summary

. The National Assessment Governing Board (NAGB) has established new standards for
reporting the results of the National Assessment of Educational Progress (NAEP). This effort,
part of the Board’s congressionally-mandated responsibilities, resulted in three achievement
levels: basic, proficient, and advanced. The basic level denotes partial mastery of the
knowledge and skills fundamental for proficient work at each grade. Proficient, the central
level, represents solid academic performance and demonstrated competence over challenging

subject matter. The advanced level signifies superior performance beyond proficient.

Under the Board’s direction, an elaborate standard-setting process was employed to
adapt these definitions of achievement to the subject matter and content of the 1990
Mathematics Assessment. This process incorporated the views of a broadly representative
body of teachers, test experts, administrators, and interested members of the public. The
initial application of these standards to the 1990 Mathematics Assessment and the Trial State
Assessment marks a significant departure from prior practice. Previously, NAEP results have
only been reported in terms of statistical profiles. Now, for the first time on the national
level, the Board’s new standards allow NAEP data to be reported in terms of what students
should be able to do.

Results, presented for the first time in this report, indicate that just over 60 percent of
the students in Grades 4, 8, and 12 are performing at or above the basic level on the 1990
NAEP Mathematics Assessment. Less than 20 percent of the students in these three grades
reach the proficient level or beyond. The percentage of students at or above the advanced
level ranges from 0.6 percent in Grade 4 to 2.6 percent in Grade 12. Over one-third of the

students assessed did not reach the lowest level adopted by the Board.

There are variations in NAEP mathematics performance by gender, race/ethnicity, type
of community, parental education, and (for Grade 12 students) number of mathematics
courses taken. Generally, similar patterns are found for the nation as a whole and for

participating states from the Trial State Assessment.

vii



The percentage of males reaching the proficient and advanced levels in Grade 12 is

greater than the percentage of females. Similar percentages of males and females, however,

reach each achievement level in Grades 4 and 8.

Asian/Pacific Island students are more likely to reach the basic and proficient levels
than are students from other race/ethnic groups. Whites have the second highest percentages
at or above these same two achievement levels, significantly behind the Asian/Pacific

Islanders, but above the other minority groups.

Students from disadvantaged urban communities are less likely to reach the basic level
in Grades 4 and 8 than students from other types of communities. The percentage of students
from extreme rural communities reaching the basic and proficient levels is above that for
students from disadvantaged urban communities, but below that of students from advantaged

urban communities.

The percentage of students at or above the basic and proficient achievement levels is
also related to parental education. Students with the most educated parents are more likely to

reach the basic and proficient levels in Grades 4, 8, and 12.

For Grade 12 students, there is a strong relationship between the number of high
school mathematics courses taken and performance on NAEP. The percentage of students at
or above the basic and proficient levels increases directy with the number of semesters of

high school mathematics.

The significant (and sometimes substantial) diffferences across groups, however, are
largely variations on a theme. Even in the most successful demographic groups, the majority
of the students do not meet the performance standards set for the proficient level and only a
small fraction of the students reach the advanced level. The failure of the students to reach
the performance standards set by a broad-based group of citizens is not a phenomenon limited
to isolated groups of students but, rather, a reflection of the performance of all segments of

the population.
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These findings, indicating that many students are not performing as well as they

should be, are both revealing and diagnostc. As a result of the Board’s actions, data and
standards are now available for those seeking to make change. In addition to the information
on the nation and participating states presented in this volume, state-level performance data

for individual assessment items are presented in an accompanying volume.

The development and application of performance level standards represents an initial
effort. These processes have been, and will continue to be, carefully evaluated by the Board
and others. The Board remains committed to the use of performance level standards and will
be continuing these activities in connection with future administrations of NAEP, including

the assessments of mathematics, writing, and reading scheduled for 1992.
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INTRODUCTION

The National Assessment of Educational Progress (NAEP) has been
monitoring the scholastic achievement of our nation’s 9-, 13-, and 17-year-olds
since its inception in 1969. NAEP’s 1990 trend data in science, mathematics,
reading, and writing provide several avenues for describing changes in
student achievement in each curriculum area, including results for specific
assessment questions and summaries of achievement across the questions.
For science, mathematics, and reading, NAEP has used proficiency scales that
range from 0 to 500 to summarize student performance across questions and
to provide a basis for describing overall student achievement in each
curriculum area. To "anchor" or give meaning to the results, students’
performance is characterized at five levels along the proficiency scales (i.e.,
150, 200, 250, 300, and 350), and the percentages of students reaching each
level are presented.l For writing, NAEP summarized achievement across a
common set of writing assignments administered in three successive
assessments and computed trends in performance on each of the tasks.

'The NAEP trend scales, each with a range of 0 to 500, were developed using Item Response Theory (IRT) technology. The
numerical values on each scale were established on the basis of student performance in the 1984 reading, 1986 science, and 1986
mathematics assessments. Each scale was set to span the range of student performance across all three ages in that subject-area
assessment and to have a mean of 250.5 and a standard deviation of 50. To characterize levels of student performance, NAEP
began by empirically identifying items that discriminated between adjacent pairs of proficiency levels. These items were grouped
for each of the levels, and subject-area experts were then asked to interpret the items and describe what students at each level
knew and could do compared to students at the next lower level.

1



OVERALL TRENDS

The overall trends in science, mathematics, reading and writing are
presented in FIGURE 1.*

Science

Mathematics

Reading

Writing

At all three age levels, performance in science declined in the
1970s and improved in the 1980s.

In 1990, science achievement was at the same level at ages 9 and
13 as it was in 1970.

Science achievement for 17 year-olds in 1990 was lower than
1969.

Average mathematics performance improved between 1973 and

1990 at ages 9 and 13.

Average mathematics performance for 17 year-olds in 1990 was

at the same level as in 1973.

At all three ages, students’ average proficiency was significantly
higher in 1990 than 1978.

At age 17, average reading proficiency was higher in 1990 than it
was in 1975.

Average reading performance for 9- and 13-year-olds was the
same in 1990 as it was in 1971.

For 9-year-olds, improvement in the 1970s was offset by declines
in the 1980s. There was no change across the two decades in
reading performance for 13-year-olds.

Average performance in writing was unchanged from 1984 to
1990 for 4th and 11th grade students.

For 8th graders, average writing performance in 1990 was lower
than in 1984.

* Note: All FIGURES are attached at the end of the data summary.




TRENDS FOR DEMOGRAPHIC SUBPOPULATIONS

The NAEP trend data in the four subject areas are presented for three
racial/ethnic groups (White, Black and Hispanic Students), males and females,
and for four geographic regions (Northeast, Southeast, Central and West.)
The race/ethnicity data are presented in FIGURES 2 through 5, the gender
data in FIGURES 6 through 9, and the regional data in FIGURES 10 through
13.

RACE/ETHNICITY

Science. Trends in the average science performance of White, Black,
and Hispanic students are shown in FIGURE 2.

. From 1970 to 1977, the average proficiency in science of White
9- and 13-year-olds declined. During the same period the
average proficiency of 9- and 13-year-old Black students

remained the same. (No data are available for Hispanic students
for 1970 and 1973.)

. Between 1977 and 1990, the average science proficiency of 9- and
13-year-olds increased in all three racial/ethnic groups.

. There was a decline in average science performance for White
and Black 17-year-olds from 1969 to 1982. The average science
performance of Hispanic 17-year-olds declined from 1977 to
1982.

. The average science proficiency of 17-year-olds in all three
racial/ethnic groups increased from 1982 to 1990.

. For Black students, average performance in science of 9-year-
olds in 1990 is above that in 1970, but for 13- and 17-year-olds
there was no difference from 1970 to 1990.



Although the gap between the performance of White and Black
9- and 13-year-olds did decrease between 1970 and 1982, the
average performance of Black students was significantly below
that of White students at all three ages in 1990.

For Hispanic students, the average science performance of 9- and
13-year-olds in 1990 was higher than that in 1977. For Hispanic
17-year-olds there was no change between 1977 and 1990.

Hispanic students at all three ages have lower average
proficiency than their White counterparts, although the gap at
age 13 decreased from 1977 to 1990.

Mathematics. Trends in average mathematics proficiency of White,

Black and Hispanic students are displayed in FIGURE 3.

For all three racial/ethnic groups, the average mathematics
proficiency of 9-year-olds was higher in 1990 than in 1973.

At age 13, both Black and Hispanic Students showed significant
gains from 1973 to 1990. The performance of White 13-year-olds
in 1990 was the same as in 1973.

At age 17, White students showed an increase in average
mathematics proficiency from 1982 to 1990 following a decline
from 1973 to 1982. Black 17-year-olds had a higher average
proficiency in mathematics in 1990 than in 1973. There was no
significant change in average mathematics proficiency of
Hispanic 17-year-olds during the period.

At all three ages, White students in 1990 continued to have a
higher average mathematics proficiency than Black and Hispanic
students. The gap between White students and their Black and
Hispanic counterparts has not narrowed significantly since 1982,
except between Black students and White students at age 17.




Reading. Trends in average reading proficiency for White, Black, and
Hispanic students are presented in FIGURE 4.

White 9- and 13-year-olds had the same average proficiency in
reading in 1990 as they did in 1971. The average proficiency of
9-year-olds was higher in 1980 and 1984 than 1971, and for 13-
year-olds the proficiency was higher in 1980 than in 1971.

The average performance of White 17-year-olds was higher in
1990 and 1984 than in 1971.

For Black students at all three ages, average reading
performance was higher in 1990 than in 1971.

Hispanic 9- and 13-year-olds were reading at about the same
level in 1990 as in 1975.

Hispanic 17-year-olds were reading significantly better in 1990
than in 1975 or 1980.

The gap between White and Black 13- and 17-year-olds
decreased significantly in 1990 from the 1970s and in 1980.

The gap between Hispanic and White 17-year-olds was
significantly smaller in 1990 than in 1975.




Writing. Trends in average writing achievement for White, Black, and
Hispanic students are displayed in FIGURE 5.

. Average writing achievement for White 8th graders was lower in
1990 than 1984. Average writing achievement for White 4th and
11th graders was about the same in 1990 as in 1984.

. The average writing performance for Black and Hispanic
students at all three grades showed no change from 1984 to
1990.

. On average, the gaps between White students’ writing
achievement and the achievement of their Black and Hispanic
counterparts remained quite large.

GENDER

Science. Trends in average science proficiency for males and females
are shown in FIGURE 6.

. At ages 9 and 13, the average proficiency of both males and
females was lower in 1977 than 1970, but was about the same in
1990 as in 1970.

. At age 17, both males and females showed declines in science
performance between 1969 and 1982. Although females did
significantly better in 1990 than in 1982, neither males nor
females did as well in 1990 as in 1969.

. There were small or no gender differences at age 9 for any
science assessment. At ages 13 and 17, the average science
proficiency of females in 1990 was significantly lower than that
of males, continuing a trend that began in the 1970s.



Mathematics. Trends in average mathematics proficiency for males
and females are presented in FIGURE 7.

. At age 9, both male and female students made significant gains
in 1990 compared with their levels of performance in 1973, with
the improvement generally occurring during the 1980s.

. As in previous assessments, male and female 9-year-olds had
about the same level of average mathematics proficiency in 1990.

. Thirteen-year-olds of both genders showed improvement between
1978 and 1990. Their average performance in 1990 was
essentially the same.

. At age 17, the average performance of males and females
declined significantly between 1973 and 1982 and then improved
significantly, returning to the same level in 1990 as in 1973.

. In 1990, the average mathematics proficiency of males remained
higher than that of females at age 17.

Reading. The trends in average reading proficiency for males and
females are shown in FIGURE 8.

. The reading proficiency of 9-year-old males and females was
significantly lower in 1990 than in 1980, however males had
significantly higher proficiencies in the 1980s compared with
1911.

. There were no significant differences in the proficiencies of 13-
year-old males and females from 1971 to 1990.

. Seventeen-year-old females showed higher levels of reading
proficiency in 1990 than in 1975 and 1980. Males at this age




showed no significant change in 1990 compared with previous
assessments.

At all three ages, females outperformed males in reading and
have done so in all six NAEP reading assessments since 1971.

Writing. The trends in average writing proficiency for males and
females are presented in FIGURE 9.

REGION

Between 1984 and 1990, the average proficiency of fourth-grade
females increased significantly, while the performance of fourth-
grade males remained the same.

At grade 8, writing proficiency for both males and females
declined significantly between 1984 and 1990.

The writing performance of both male and female eleventh
graders remained the same from 1984 to 1990.

On average, females at all grades performed better in writing
than their male counterparts.

Science. The trends in average science proficiency for the four regions
are presented in FIGURE 10.

In the Northeast, the average proficiency in science for 9- and
13-year-olds did not change from 1970 to 1990. For 17-year-olds,
proficiency was lower in 1982 than in 1969 and was still below
the 1969 level in 1990.




. In the Southeast, 9- and 13-year-olds were doing better in
science in 1990 than 1970. There was no significant difference
in the performance of 17-year-olds in 1990 from that of their
counterparts in 1970.

E In the Central region, the proficiency at all three ages was
virtually the same in 1990 as two decades earlier.

. In the West, the performance of 9- and 13-year-olds in science
was about the same in 1990 as in 1970. However, the science

performance of 17-year-olds was significantly lower in 1990 than
in 1970.

Mathematics. The trends in average mathematics performance for the
four.regions are shown in FIGURE 11.

. The average mathematics proficiency for 9-year-olds was higher
in all four regions in 1990 than it was in 1973.

. At age 13, students in the Southeast and West showed
improvement in their average mathematics performance in 1990
compared with the 1970s, but there was no significant change in
the proficiencies in the Northeast and Central regions.

. At age 17, during the 1980s, an increase was observed in the
Southeast, West, and Central regions. However, in the
Northeast, students’ performance at age 17 did not change
significantly during this period.

Reading. The trends in average reading proficiency for the four
regions are shown in FIGURE 12.



. In the Northeast, reading achievement at all three ages was
about the same in 1990 as it was in 1971.

. In the Southeast, 13- and 17-year-olds were reading significantly
better in 1990 than they were in 1971. For 9-year-olds, gains
made in the 1970s were offset by declines in the 1980s, with the
result that average reading proficiency in 1990 was about the
same as that in 1971.

. For 9- and 17-year-old students in the Central region, reading
performance was about the same in 1990 as in 1971. Thirteen-
year-olds’ performance declined significantly in 1990 compared
to 1980, but remained unchanged from 1971.

. For the West, average reading proficiency at all three ages was
about the same in 1990 as in 1971.

Writing. Trends in average writing proficiency for the four regions are
shown in FIGURE 13.

. In the Northeast from 1984 to 1990, average writing proficiency
for 4th and 11th graders did not change significantly. For 8th
grade students, writing performance was significantly lower in
1990 than in 1984.

. In the Southeast, average writing performance did not
significantly change at grade 4, while 8th graders’ performance
in 1990 was significantly lower than in both 1984 and 1988. The
trend at grade 11 is similar to those in grade 8, but the apparent
decline is not statistically significant.

. In both the Central and Western regions at all three grades,

average writing performance was about the same in 1990 as in
1984.
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Trends in Percentages of Students At or Above Proficiency Levels

Trends in percentages of students at or above proficiency levels in
science, mathematics, and reading are presented in TABLES 1, 2 and 3. The
trends cover the period 1977-1990 for science, 1978-1990 for mathematics,

and 1971-1990 for reading. Comparisons are made only between each
assessment year and 1990.

TABLE 1°

Trends in Percentages of Students At or Above

Five Science Proficiency Levels, 1977 to 1990

Proficiency Levels

Level 350
Integrates Specialized
Scientific Information

Level 300

Analyzes Scientific
Procedures and Data

Level 250
Applies General
Scientific Information

Level 200
Understands Simple
Scientific Principles

Level 150

Enows Everyday
Science Facts

Age

9
13
17

9
13
17

9
13
17

9
13
17

9
13
17

1977

0(0.0)
1(0.1)
9(0.4)

3(0.3)
11 (0.5)
42 (0.9)

26 (0.7)*
49 (1.1D*
82 (0.7)

68 (1.1)*
86 (0.7)*
87(0.2)

94 (0.6)
99 (0.2)
100 (0.0)

Assessment Years
1982 1986

0(0.1) 0(0.1)
0(0.1 0(0.1)
7 (0.4)* 8 (0.7)
2(0.7 3 (0.5
10 (0.7) 9 (0.9
37 (0.9)* 41 (1.4)
24 (1.8)* 28 (1.4)
51 (1.6)* 53 (1.6)
77 (1.0)* 81 (1.3)
71(1.9)* 72 (1.1)*
90 (0.8)* 92 (1.0)
96 (0.5) 97 (0.5)
95 (0.7) 96 (0.3)
100 (0.1) 100 (0.1)
100 (0.1) 100 (0.1)

1990

0 (0.0
0(0.1)
9 (0.5)

3(0.3)
11 (0.6)
43 (1.3)

31(0.8)
57 (1.0)
81 (0.9)

76 (0.9)
92 (0.7)
97 (0.3)

97 (0.3)
100 (0.1)
100 (0.2)

*Statistically significant difference from 1990, as determined by an application of the Bonferroni procedure, where
alpha equals .05 per set of comparisons between previous science assessments and 1990. (No significance test is

reported when the percentage of students is either > 95.0 or < 5.0). The standard errors of the estimated

percentages appear in parentheses. It can be gaid with 95 percent certainty that for each population of interest, the
value for the whole population is within plus or minus two standard errors of the estimate for the sample. When the
percentage of students is either 0 or 100, the standard error is inestimable. However, percentages 99.5 percent and
greater were rounded to 100 percent and percentages less than 0.5 percent were rounded to 0 percent. When
reading tables, comparisons are made only with 1990. No extrapolations for proficiency levels can be made for years
before those presented in the tables.

Level 150: Knows Everyday Science Facts

The results from 1990 show that nearly every student at all three ages
had some knowledge of general scientific facts and an ability to read simple
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graphs, the material typical of performance at Level 150. This was also the
case in 1977 at ages 13 and 17.

Level 200: Understands Simple Scientific Principles

In 1990, three-fourths of 9-year-olds and most 13- and 17-year-olds had
some understanding of simple scientific principles as well as basic knowledge
about plants and animals. At both ages 9 and 13, the percentages of students
performing at Level 200 increased since 1977, while at age 17 the percentage
remained constant.

Level 250: Applies Basic Scientific Information

In 1990, 31 percent of 9-year-olds and 57 percent of 13-year-olds were
able to perform tasks typical of Level 250, such as interpreting graphs and
making inferences from experimental results. These results represent a
significant increase in the percentages since 1977 at both ages. The
percentage of 17-year-olds reaching Level 250 was about the same in 1990 as
in 1977 (about four-fifths).

Level 300: Analyzes Scientific Procedures and Data

In both the 1977 and 1990 assessments, very few 9- or 13-year-olds
were successful in evaluating the appropriateness of an experimental design
or in using scientific knowledge to interpret new information -- tasks typical
of performance at Level 300. Additionally, fewer than half of the 17-year-olds
reached this level in either year.

Level 350: Integrates Specialized Scientific Information

Students attaining Level 350 were able to use detailed knowledge from
the physical sciences to make inferences and draw conclusions or apply basic
genetics principles. Only 9 percent of 17-year-olds performed at or above this
level in either 1977 or 1990. Although 9-year-olds probably would not be
expected to achieve this level of performance, all but a very few 13-year-olds
(1 percent or less) also found this material beyond their grasp in every
.assessment from 1977 to 1990.
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TABLE 2 Trends in Percentages of Students At or
Above Five Mathematics Proficiency Levels, 1978 to 1990

Assessment Years
Proficiency Levels Age 1978 1982 1986 1990
Level 350
Multi-Step Problem 9 0(0.0) 0 (0.0) 0(0.0) 0(0.0)
Solving and Algebra 13 1(0.2) 1(0.1) 0(0.1) 0(0.1)
17 7(0.4) 6 (0.4) 7(0.5) 7 (0.6)
Level 300
Moderately Complax 9 1(0.1) 1(0.1) 1(0.2) 1(0.3)
Procedures and Reasoning 13 18 (0.7) 17 (0.9) 16 (1.0) 17 (1.0)
17 52 (1.1)* 49 (1.3)* 52 (1.4) 56 (1.4)
Level 250
Numerical Operations and 9 20 (0.7)* 19 (1.0)* 21 (0.9)* 28 (0.9)
Beginning Problem Solving 13 65 (1.2)* 71(1.2) 73 (1.6) 75 (1.0)
17 92 (0.5) 93 (0.5) 96 (0.5) 96 (0.5)
Level 200
Beginning Skills and 9 70 (0.9)* 71(1.2)* 74 (1.2)* 82 (1.0)
Understandings 13 95 (0.5) 98 (0.4) 99 (0.2) 99 (0.2)
17 100 (0.1) 100 (0.0) 100 (0.1) 100 (0.1)
Level 150
Simple Arithmetic 9 97 (0.3) 97 (0.3) 98 (0.3) 99 (0.2)
Facts 13 100 (0.1) 100 (0.1) 100 (0.0) 100 (0.0)
17 100 (0.0) 100 (0.0) 100 (0.0) 100 (0.0)

*Shows statistically significant difference from 1990, by an application of the Bonferroni procedure where alpha
equals .05 per set of three comparisons (each year compared with 1990). Thus, alpha equals .0167 for each
comparison. (No significance test is reported when the percentage of students is either > 95.0 or < 5.0.) The
standard errors of the estimated percentages appear in parentheses. It can be said with 95 percent certainty that
for each population of interest, the value for the whole population is within plus or minus two standard errors of the
estimate for the sample. When the percentage of students is either 0 percent or 100 percent, the standard error is
inestimable. However, percentages 99.5 percent and greater were rounded to 100 percent and percentages less than
0.5 percent were rounded to 0 percent.

Level 1560: Simple Arithmetics Facts

Students performing at or above Level 150 were able to perform
elementary addition and subtraction; however, their ability to apply these
simple arithmetic procedures was quite limited. In 1990, as in the three
previous assessments conducted since 1978, nearly all students in each of the
three age groups performed at or above Level 150.

Level 200: Beginning Skills and Understandings

Students performing at or above Level 200 demonstrated a greater
range and depth of basic mathematical skill than those who reached only
Level 150, but were still developing a grasp of multiplication and division and
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reasoning ability beyond that required by simple numerical computation.
Virtually all 13- and 17-year-olds and more than four-fifths of 9-year-olds
performed at or above Level 200 in the 1990 assessment.’ The findings at
ages 13 and 17 were consistent with previous assessments. However, at age
9, the results represented dramatic improvement compared to the 1978
performance level, with an increase from 70 to 82 percent of the students
showing an initial understanding of mathematical skills and concepts.

Level 250: Numerical Operations and Problem Solving

Students performing at or above Level 250 had developed a surface
understanding of the four basic operations, and were beginning to acquire
more developed reasoning skills. Trends in the percentages of students
demonstrating this level of mathematical understanding showed a significant
increase at ages 9 and 13. Yet in 1990, the percentages of students reaching
this level differed considerably across the age groups. The percentage of 9-
year-olds demonstrating these basic computation abilities increased from 20
percent in 1978 to 28 percent in 1990, and 10 percent more 13-year-olds
attained this level in 1990 than in 1978 (75 percent compared to 65 percent).

Level 300: Moderately Complex Procedures and Reasoning

Students performing at or above Level 300 demonstrated more
sophisticated numerical reasoning, and were able to draw from a wider range
of mathematical areas, including algebra and geometry. At age 17,
significantly more students performed at this level in 1990 than did in 1978 --
56 percent compared to 52 percent. There was little or no change in
performance at ages 9 and 13.

Level 350: Multi-step Problem Solving and Algebra

Students performing at Level 350 demonstrated the capacity to apply
mathematical operaions in a variety of problem settings. Yet virtually no 13-
year-olds and only 7 percent of the 17-year-olds attending school attained this
level, and these results have remained essentially constant since 1978.
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TABLE 3

Reading Tasks

Trends in Percentages of Students At or Above Five Reading Proficiency

Levels, 1971 to 1990

Sbke SRe SHRe

Ske

9
13
17

1971

0(0.0)
0(0.0)
70.4)

1(0.1)
10(0.5)
3%(1.0)

16(0.6)
58(1.1)
7%0.9)*

5%(1.0)
83(0.5)
96(0.3)

91(0.5)
1000.0)
1000.1)

1975

0(0.0)
0(0.0)
6(0.3)

1(0.1)
10(0.5)
3%0.8)

15(0.6)*
§%1.0)
80(0.7)*

62(0.8)
93(0.4)
96(0.3)

93(0.4)*
100(0.1)
100(0.1)

Asseesment Years
1980 1984
0(0.0) 0(0.0)
0(0.0) 0(0.1)
5(0.4) 6(0.3)
10.1) 1(0.1)
11(0.5) 11(0.4)
38(1.1) 40(0.8)
18(0.8) 17(0.6)

61(1.1) 59(0.6)
81(0.9) 83(0.5)
68(1.0)*  62(0.7)
95(0.4) 94(0.3)
97(0.3) 98(0.1)
95(0.4)*  92(0.3)
100(0.0)  100(0.0)
100(0.1)  100(0.0)

1988

0(0.0)
0(0.1)
5(0.6)

1(0.3)
11(0.8)
41(1.5)

18(1.1)
59(1.3)
86(0.8)

63(1.3)
95(0.6)
99(0.3)

93(0.7)
100(0.1)
100(0.0)

1990

0(0.1)
0(0.1)
7(0.5)

2(0.3)
11(0.6)
41(1.0)

18(1.0)
§9(1.0)
84(1.0)

59(1.3)
94(0.6)
98(0.3)

90(0.9)
100(0.1)
100¢0.1)

* Statistically significant difference from 1990, as determined by an application of the Bonferroni procedure where
alpha equals .05 per set of comparisons between previous reading assessments and 1990. Thus, alpha equals .01 for

each comparison. (No significance test is reported when the percentage of students is either >95.0 or <5.0.) The
standard errors of the estimated percentages and proficiencies appear in parentheses. It can be said with 95 percent

certainty that for each population of interest, the value for the whole population is within plus or minus two
standard errors of the estimate for the sample. When the proportion of students is either 0 or 100 percent, the
standard error is inestimable. However, percentages 93.5 percent and greater were rounded to 100 percent, and

percentages less than .5 percent were rounded to O percent.
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Level 150—Simple, Discrete Reading Tasks

Students performing at this level of proficiency were able to read and
understand brief, uncomplicated passages and respond correctly to questions
based on information presented in the passage - for example, questions
asking them to recall particular details.

In each assessment, virtually all 13- and 17-year-olds and most 9-year-olds
reached or surpassed this level of reading proficiency. The percentage of 9-
{gz;xi-olds at or above Level 150 in 1990 remained essentially the same as in

Level 200—-Partially Developed Skills and Understanding

Students performing at Level 200 demonstrated partial use of reading
skills and strategies, evidenced by their basic understanding of stories and
expository passages, ability to summarize main ideas, and capacity to distill
information from the material presented.

Students at ages 13 and 17 performed at or above Level 200 on all six
assessments. At age 9, however, the percentage of students demonstrating
some use of reading skills and strategies declined significantly since 1980,
when 68 percent of the students performed at or above this level. Only 59
percent did so in 1990. The performance of nine-year-olds in 1990
represented a return to 1971 levels.

Level 250-Interrelate Ideas and Make Generalizations

The reading passages that characterize Level 250 performance tend to be
longer and more complex than those at the lower levels, and the questions are
more demanding, asking students to interpret, make inferences from, and
elaborate on the information and ideas presented.

In the 1990 assessment, as with previous NAEP reading assessments,
there were large differences across the age groups in the ways that the
percentages of students who demonstrated reading skills and strategies at this
level changed across time. Since 1971, the percentage of 13-year-olds
reaching Level 250 remained constant. Over the same time period, however,
the percentage of 17-year-olds who reached Level 250 increased from 79
percent in 1971 to 84 percent in 1990.

Level 300—Understand Complicated Information

Performance at Level 300 indicates an ability to read and comprehend a
wide variety of materials, including various types of informational and literary
passages as well as documents. It also reflects the ability to summarize and
elaborate on the information and ideas presented. To a greater extent than at
the lower levels of proficiency, the reader performing at this level is attentive
to genre, form, and rhetorical features.
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There have not been significant changes across time in the percentage of
students performing at this level of reading proficiency across age groups. In
1990, fewer than half the 17-year-olds, 11 percent of the 13-year-olds, and 2
percent of the 9-year-olds reached Level 300.

Level 350—Learn from Specialized Reading Materials

Performance at this level reflects the ability to integrate ideas and
information presented in a variety of genres, to understand specialized
content, and make meaning from passages that contain challenging syntactic
and rhetorical elements. Many of the questions following the passages at this
level are open-ended, asking students to articulate their views and ideas based
on the selection presented.

The percentage of students across age groups who reached Level 350 in
the 1990 assessment is essentially unchanged from 1971. Virtually none of
the 13-year-olds reached Level 350 during the past six reading assessments,
and very few 17-year-olds reached this level.

Trends in Students’ Writing by Types of Writing Tasks

Rating Scale for Writing. To examine trends in writing achievement from
1984 to 1990, one set of analyses, based on primary trait scoring was
conducted which focused on the writer’s effectiveness in accomplishing each
task. Primary trait scoring is designed to be sensitive to the writer’s
understanding of the audience as well as to the inclusion of specific features
needed to accomplish the specific purpose of that task. The primary trait
scoring crietria, while specific to each writing prompt, also defined five levels
of task accomplishment: not rated, unsatisfactory, minimal, adequate, and
elaborated.

Informative Writing. Trends in students’ responses to the five informative
writing tasks reveal little progress from 1984 to 1990. Overall, a majority of
students at all three grades wrote minimal or better responses to various
informative tasks, but fewer wrote papers rated as adequate or better.

Persuasive Writing. Students’ achievement on various persuasive writing
tasks indicates a slippage in persuasive writing performance at grades 8 and
or 11, with fewer students writing a minimal or better paper in 1990 than in
1984. Fourth graders’ persuasive writing remained the same between 1984
and 1990.

Narrative Writing. In 1990, as in 1984, the majority of fourth graders

wrote minimal or better stories, but only 9 to 12 percent wrote at the
adequate or better level.

17



lanato ote for the Fi

For trend analysis, each assessment was compared with the two end years
in the time series. Adjacent assessments were not tested against each other.
Asterisks (*) indicate significant differences from 1990 and daggers ()
indicate significant differences from the first year in the series. For example,
in Figure 1 for science, at age 17, the average proficiency in 1973 is
gignificantly lower than in 1970 and significantly higher than in 1990.
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X 95 percent confidence interval.
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X 95 percent confidence interval.

* Sutistally significant difierence from 1990, as determined by an ication of the Bonferrons procedure, where alpha equals .05 per set of two
mwnmuchyurwedwl”OLThemmrdemo( estmated averages and percentages appear in parentheses. It can be said
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What is The Nation’s Report Card?

THE NATION'S REPORT CARD, the Natioaal Assessment of Educational Progress (NAEP), is the only nationally representative and
mﬁnuingmmxdmm'ammnukmmdmdoinmmm Since 1969, assessments have been coaducted
periodically in reading, mathematics, science, writing, history/geography, and other fields. By making objective information on student
pafonn;neeavﬁhblcwpolicynkmﬁthenuimﬂ.mle.mdloullevds.NAEP'nnilmgﬂpmofunwou'scn)umonoﬂhe
condition and progress of education. Onlyinfmuourdnedwmdaﬁcdiemxhedhmdundamism NAEP guanantees
] the privacy of individual students and their families. '

NAEP is a congressionally mandated project of the Nationa! Center for Education Statistics, the U.S. Department of Education. The
Commissioner of Education Statistics is responsible, by law, for carrying out the NAEP project through competitive awards to qualified

gt

R

organizations. NAEP repons directly to the Commissioner, who is also responsible for providing continuing reviews, including validation
studics and solicitation of public comment, on NAEP's conduct and usefulness.

In 1988, Congress created the National Assessment Govemning Board (NAGB) to formulate policy guidelines for NAEP. The board is
responsible for selecting the subject areas to be assessed. which may include adding to those specified by Congress; identifying appropriate
achievement goals for each age aad grade; developing assessment objectives; developing test specifications; designing the assessment
methodology; developing guidelines and standards for data analysis and for reporting and disseminating results; developing standards and
procedures for interstate, regional, and national comparisons; improving the form and use of the National Assessment; and ensuring that all
items selected for use in the National Assessment are free from racial, cultural, gender, or regional bias.
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g‘ The National Assessment Governing Board

} Richard A. Boyd, Chairman Honorable Michael N. Castle Matthew W. Prophet, Jr.

i Executive Director Govemor of Delaware Superintendent

1] Martha Holden Jennings Foundation Carvel State Office Building Portland Oregon School District
2 Cleveland, Ohio Wilmington, Delaware Portland, Oregon
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i Phyllis Williamson Aldrich Honorable Nsomi K. Coben Hooorable William T. Randall
' Cumiculum Coordinator State of Connecticut Commissioner of Education

§ Saratoga-Warren B.O.C.E.S. House of Representatives State Department of Education
f Saratoga Springs, New York Legislative Office Building Denver, Colorado

é Hartford, Connecticut

M Francie Alexander Dorothy K. Rich

~f Associate Superintendent Chester E. Finn. Jr. President

H California Department of Education Professor of Education and Public Policy Home and School Institute
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Sacramento, California

David P. Battini
High School History Teacher

Vanderbilt University
Washington, D.C.

Michael S. Glode

Special Projects Office
Washington, D.C.

Honorable Richard W. Riley

Cairo-Durham High School Wyoming State Board of Education Attorney

Cairo, New York Saratoga, Wyoming Nelson, Mullins, Riley and
Scarborough

Parris C. Battle Christine Johnson Columbia, South Carolina

Teacher

Horace Mann Elementary School
Miami, Florida

Mary R. Blanton

Attomey

Cromwell, Porter, Blanton & Blanton
Salisbury, North Carolina

Principal
Abraham Lincoln High School
Denver, Colorado

John Lindley

Principal

South Colby Elementary School
Port Orchard, Washington

Thomas Topuzes
Senior Vice President
Valley Independent Bank
E! Centro, California

Herbert J. Walberg
Professor of Education

4 University of Hllinois

i Boyd W. Boehlje Cari J. Moser Chicago, lllinois

H Attormney Director of Schools

x Gaass, Klyn, & Bochlje The Lutheran Church — Missouri Synod Assistant Secretary for

; Pella, lowa Intemational Center Educational Research and
g St. Louis, Missoun Improvement (Ex-Officio)
§ Linds R. Bryant U.S. Department of Education
: Teacher Mark D. Musick Washington, D.C.

! Greenway Middle School Teacher Center President

-9 Pittsburgh. Pennsylvania Southern Regional Education Board

§ Atlanta, Georgia Roy Truby

: Executive Director, NAGB
: Honorable Carolyn Pollan Washington, D.C.

¥ Arkansas House of Representatives

Fort Smith, Arkansas
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ILLINOIS ACADEMY FOR SCIENCE AND MATHEMATICS TEACHERS

CHICAGO, ILLINOIS
BACKGROUND

Chicago Public Schools--Statistics

400,000 students
29,000 teachers

15,000 science/mathematics teachers
525 elementary schools; 65 high schools

88% minority
60% Black
24% Hispanic
13% Caucasian
84 different languages

46% drop-out rate

67% of total student population below poverty level

City-wide reform movement turned control of individual
schools over to local neighborhood councils

DESCRIPTION OF ACADEMY

Background

Conceived by Leon Lederman, Lourdes Monteagudo (Deputy
Mayor for Education), other Chicago teachers/scientists

Proposal developed through DOE-sponsored workshop--
teachers, ANL/FERMI scientists, principals,
university faculty, representatives of School
Board and union, etc

Purpose and Goals

Improve quality of mathematics and science teaching
in Chicago Public Schools using array of programs
operating during school year, summers, evenings and
weekends

Focus is on teachers--both current and newly hired
advanced training provided to ensure mastery of
subject matter and instructional skills

teachers brought into direct interaction with
research scientists at DOE labs, universities

Academy will also develop through research new
math/science curricula and instructional materials

Academy will work with university education departments
to restructure undergraduate training programs for
future science/math teachers




PROPOSED MODEL OF OPERATIONS FOR ACADEMY

0 Each fall, Academy hires 500 "novice teachers" on one
year contracts including service in Chicago school

0 Novice teachers participate in three Academy training
segments:

Segment 1: 10 weeks of Academy-based training coupled
with team teaching in school with experienced teacher

Segment 2: 10 week period where new teacher takes over
classes of experience teacher who in turn attends the
Academy for 10 weeks

Segment 3: Another experienced teacher will be released
to attend a 9 week session at the Academy

0 Following this model, 1500 current teachers will have 10
weeks each at Academy along with 500 new teachers who have
had combination Academy and classroom training

Summer programs will provide equivalent training
for approximately 500 additional experienced teachers

0 This plan would enable all of the 15,000 current
science/math teachers to be re-trained by the Academy
within 8-9 years

0 Model envisions that no more than 6 experienced teachers
would be at Academy from an individual school at any one
time B
COSTS

0 Academy would have staff of 100 people when fully
operational

0 Start-up costs: $5.7M FY 90 or 91
Operational costs: $35M/year by FY 93

Academy teaching staff: $7.2M
Academy support staff: 0.9
Teacher-students (novices) 20.3
Materials/supplies 5.0
Contingency 1.6
Total: $35.0M (FY 90%)
0 Principal costs would be one year salaries of newly hired

(novice) teachers; Salaries of experienced teachers
attending Academy would be paid by schools

0 Lederman Cost Comparison Analogy: "Costs of running

the Academy are equivalent to annual salaries of 5-6
NBA superstars"

.



Some of the Academy’s plans for the coming year are described in this our first newsletter.
Our primary goals of enhancing science and mathematics learning in all school of Chicago
will be achieved only through the cooperation and hard work of all friends of our school
students - that is teachers, parents, principals, community people, the Mayor, the politicians,
the businessmen and educators in our midst.

The exciting part of the Academy is its development in tune with the democratic development
of Chicago school reform. From the beginning we have been amazed at the richness of the
resources in science and mathematics education within the city of Chicago. If we can
coordinate and help channel those riches into helping our teachers throughout the school
system, we know that we can have a tremendous effect. Just to motivate children into
become explorers, enquirers, experimenters in the classroom will be enough. Such actions
take place outside the schools, why not continue them inside?

Specifically, the programs for this year at the Academy are illustrated by the diagram below.

£for M athematics
a n da S ¢ i e n c e

TIEACEHIERS chifage

TEACHER
OUTREACH
MATHEMATICS
: AND
PROGRAMS
SCIENCE
RESOURCE)'
FOLLOW-UP
CENTER

Our resource center, utilizing a whole floor of the IITRI building at 10 W. 35th street is
expected to open its doors in the summer of 1991 to all teachers in the Chicago area. The
three programs, OUTREACH, PROGRAMS, and FOLLCW-UP are sequential school-based
programs expected to reach all 595 Chicago schools within the next six years. This coming
year our pilot program will reach 10 schools. We have 45 Academy teachers (just now
completing 6 weeks training). These teachers will spend next semester in 10 Chicago schools
(now being chosen). All the teachers in those ten schools will spend 2 days each two weeks
at the Academy learning content and teaching techniques in experimental, hands-on classroom
leamning in integrated mathematics and science. Academy faculty will work up to one day per
week in each school for at least a year following the intensive semester program.

The Academy helps to develop a RESOURCEFUL teacher. The school provides
RESOURCES and TIME. This is the contract to give our children the chance they deserve.



THE ACADEMY FOR MATHEMATICS AND SCIZNCE TZACHERS IN CHICAGC
REPORT ON THE SELZCTION PROCZES
OF THE TEN INTENSIVE PRCGRAM SCHOOLS

JANUARY 4, 13881

The selection prccess began in October ané November when 125
applicaticns were mailed out to iIanterested szchools across :he
city. By early December nearly 80 completad aprlications had teen
received. The following were the criteria used to sort and £inally

select the ten schools:

--Thexe would be one school per elementary schocl distxic

--The £final schools chosen wculd as a group appzroximata the
ethnic diversity of the city.

--In general, the schcols chcsen had to be medium £2 =mall
because we only have app‘cxémately 40 a2czdemy teachers t: zand
out. However, we f21t we should chocose at least conz lazga
schocl.

--The achievement levels at the schcols as a grocup would

reflect more typical Chicago 2ublic School situations. e

wanted to take some schools with very lecw scores; scme th

mcdarate scores anéd vexy faw with hizh scozras, Tas =¥l
schools must challenge us withcut presenting situatio at
weuld outstrzip our resources this fizst yeaz.

-~-We wanted the 10 scheols in the meia £5 e na2izhiezised

schools.

--We wantszd, in genaral, toc choosa schcelz that wezTx wizh :

sizeable numbexr c¢f childresn £rzzm low-iacome familias,

--We wanted to weork with schools tast displaved =z z23l

openness to ocurx ICgIrsm. This inveivad such £factczrs a5

administrative leadership; teachar rzceptivity; and pzarant
invclvement.

Our Outreach staff in consultation with Academy <Zzculty
reviewed the applications and narrowed the field down to 23 scheccls
in mid-December. Then all 23 of these schocls weze visited by
teams made up of Academy outreach staiff, faculty, and tsachers.
The visits were approximately 2 to 3 hcuzz in length. Each vizit
included a principal interview; zzandom visits to classzocms;
discussions with teachers and othezr interesited perscnnel; and in
most caszes LSC folks were also presant. Then con Decamber 20, 12290
a8 mass orientation was ha2ld at the Aczdemy fox 211 23 sbncols. we
raguested that at 11esast 10 pecpls £from each schecl a::and,
including parents, teachezrs and the gzrincipal. This number haé to2
incluzde at least 2 L3C parznts and/cr community members. This we
Z=L% ~cu1c givz us in zome 3m2ll way an idea of the lavel 3
€1 -8 ¥ heo Cvaz 306 2= o £ 1

- ): -



The gathered insights of the site visits; the accumulated data
from the school applications; and impressions formed during
informal conversations at the orientation all proved helpful in

the difficult task of making our £final choice. The Academy
faculty met over a 2 day period to carefully look at and discuss
all the accumulated input regarding each school. On January 4,

1991 the following ten schools were chosen:

--Jane Addams Elementary
1081 S. Avenue H
Alice 0. Keane, Principal

--Christian Ebinger Elementary
7350 W. Pratt Ave.
Donald Anderson, Principal

--Medgar Evers Elementary
9811 S. Lowe Ave.
Emmerine Clarkston, Principal

--John C. Haines Elementary
247 W. 23rd Place
Gandy Heaston, Principal

--Guglielmo Marconi Community Academy
230 N. Kolmar Ave.
Eugene A. Kaide, Principal

--Helen J. McCorkle Elementary
4421 s. State st.
Jerry Johnson, Principal

--Donald L. Morrill Elementary
6011 S. Rockwell St.
Diana Gonzalez-Scatton, Principal

--William H. Prescott Elementary
1632 W. Wrightwood Ave.
Karen Carlson, Principal

--Friedrick Von Schiller Elementary
640 W. Scott st.
Ervin Bond, Principal

--John Greenleaf Whittier Elementary
1900 wW. 23rd st.
Irene Damota, Principal




THE 10 STAFF_RECOMMENDED SCHOOLS
January 7, 1991

ETHNIC LOW IGAP/ITBS # OF # OF
DISTRICT SCHOOL CAMPUS MAKEUP INCOME % INDEX TYPE STUDENTS AT'S REQ'D
1 Ebinger Closed MC-W 50.7% 117/98 K-8 286 3
2 Schiller Closed PB 100% 16/24 5-8 244 3
3 Prescott Closed PH 86.5% 39/33 K-8 458 4
4 Marconi Closed PB 68% 60/59 K-8 555 5
5 Whittier Closed PH 92% 29/33 K-6 428 4
6 Haines Closed MC-B 100% 55/29 K-8 375 4
7 Morrill Closed MC-H 45.7% 31/24 K-8 923 7
8 McCorkle Closed PB 100% 21/11 K-8 474 4
9 Addams open MC-WH 43.3% 111/34 K-8 381 3
10 Evers Open PB 81% 49/25 K-8 283 3
40
LY AT
PB = Predominantly Black STANDARDS FOR IGAP/ITBS INDEX:
PH = Predominantly Hispanic National: 100/100
MC-H = Multi-cultural, majority Hispanic State: 137/NA
MC-WH = Multi-cultural, 1/2 White and 1/2 Hispanic Chicago: 45/40
MC-B = Multi-cultural, majority Black Dist. 1: 71/65 Dist. 6: 43/37
MC-W = Multi-cultural, majority white Dist. 2: 78/70 Dist. 7: 49/41

Dist. 3: 27/26 Dist. 8: 34/29
Dist. 4: 27/25 Dist. 9: 45/42
pist. 5: 44/37 Dist. 10: 50/43




ACADEMY FOR MATHEMATICS AND SCIENCE TEACHERS IN CHICAGO

Program Development
Sylvia L. Peters, Director

Linda Bush
Laura Downy
Cynthia Felton
Vinita Ricks
William Mitchell
James Williams

The Program for the Academy is being developed by a group of educators who have
distinguished themselves in the fields of teacher professional development, parental
involvement, research and development, science, mathematics, and collaborative organizing.

Focus groups and committees have been formed to provide ongoing information and feedback
regarding the needs, desires and hopes of the various constituencies the Academy seeks to
serve. Teachers, parents, university representatives, science labs, business and other interested
citizens have been intricately involved in the evolution of the program which is being
prepared for the Academy.

The Academy will provide professional development for all of the mathematics and science
teachers in the Chicago Public Schools. Its programs will provide direct services and much
needed on-site follow-up to ensure that the development of staff will result in greatly
improved instructional services to students. Furthermore, LSC’s will be expected to
participate in the Academy program along with the principal, teachers and families of the
children served by the school.

Three levels of professional staff are needed to support the program. Academy Teachers
will function as replacement staff when regular teachers come to the Academy for
professional development. Academy Mentors are the curriculum experts who will coach the
regular teachers to higher levels of cognitive awareness. The regular teachers will become
Academy Teacher/Learners who will receive development in innovative science and
mathematics programs which have been selected by the local school.

A critical philosophical component of the program is to create a community of Academy
Teacher/Learners who have the ability to improve the learning and academic achievement
of the children in the Chicago Public Schools.
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