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Preface

“A Plan for Action” is a position paper of the Triangle Coalition for Science and Tech-
nology Education. It wasdrafted by Ga.y G.Allen, Chairperson, Congressional Liaison
Task Force, and John Fowler, Executive Director of the Triangle Coalition. The paper
has been reviewed and approved by the Triangle Cozlition Steering Committee. It is
being disseminated pending endorsement by the organizational members of the
Triangle Coalition.

This position paper has been developed to provide United States policymakers with a
specific series of actions to addre -s the growing crisis in science and technology
education. The recommendations are but first and immediate steps toward the goal
outlined in the earlier position paper “The Present Opportunity in Education.”

The Triangle Coalition is a consortium of 80 major national organizations from three
broad sectors: business, industry, and labor; science and engineering; and education.
These organizations are joined together to increase the effectiveness and efficiency of
their efforts to reform science and technology education.

John M. Fowler
Executive Director



Executive Summary

Earlier we called for a science education policy
that specifically targets major areas of identified
need. It has become clear that we must now
develop “a plan for action.”

We recognize that the health of the economy,
technologice: changes, and shifting government
priorities will affect our national ability to pursue
a coherent set of policy initiatives in education.
Also, we have made a special effort to emphasize
programs that do not require significant new funds.
However, the very magnitude of the challenge the
nation faces will call for some new programs and
new resources.

Recommendation #1 Federal
Leadership: Using the “Bully Pulpit”

This nation and this administration must make
its commitment to the reform of science, mathe-
matics, and technology education visible in both
word and deed.

A White House Task Force on Science,
Mathematics, and Technology Education

To developa national policy in science, mathemat-
ics, and technology education we recommend the
formation of a Cabinet-level task force. Its varied
responsibilities will include a White House Con-
ference on “Science, Mathematics, and Technol-
ogy Education for the year 2000.”

Priorities in the Department of
Education (DOE)

No administration has ever set consistent subject
matter priorities over all 26 local school improve-
ment programs. We recommend that the Secre-
tary set an absolute priority on science, mathe-
matics, and technology education activities. In
particular, program priorities should be estab-
lished for women, minority groups, and all “at
risk” youth.

Scientific Literacy

Acritical priority for reformis to produce “scientifi-
cally and technologically literate” adults.

B The National Science Foundation (NSF), work-
ing in cooperation with the DOE, should fund
an inter-agency task force on “Scientific and
Technological Literacy” to develop a conser. sus
definition and articulate plans for inscriing
this goal into all aspects of the science and
technology education reform movement.

Developing High Quality Science and
Engineering Professionals

Federal policy m st focus on programs to increase
the retention of the most competent and commit-
ted students at all levels.

B Increased support for graduate training in the
sciences and engineering.

M Special support to women and minorities to
pursue graduate study.

Recommendation #2 Massive Reform
of Curriculum Content and Delivery

What is needed are science carriculums that can be
used to bring students at all grade levels, and from
all zociceconomic and geographical backgrounds,
to an adequate level of understanding and compe-
tence in science, We recommend, therefore:

B Anew NSF program to stimulate development
of:

— Curriculums for the whole middle school
senior high school span of classes.

— Science curriculums tailored to rural and
inner-city environments.




Executive Summary

— Unde~jraduate curriculums appropriate
for 1. spective teachers, and for future
lawyers, journalists, public relations
people, and political scientists.

— Out-of-school science experiences.
Our Top Priority

Increased investments in elementary education
must be the nation’s number one priority. We
recommend:

B A new elementary school science program fo-
cussed at the school district level to fund four
model programs in each state.

B Amandments to the Dwight D. Eisenhower
Mathematics and Science Act to encourage
innovations in the delivery of elementary sci-
ence education,

B Anelementary science facilities program that
provides resources on a 50 percent matching
basis for science equipment in elementary
schools.

Recommendation #3 More anc Better
Science and Technology Teachers

At the Federal Level

B Identify and r~.ognize examples of excellence
in pre-service and in-service teacher prepara-
tion.

B Provide new incentives within existing NSF
and DOE programs to encourage higher edu-
cation to restructure pre-service programs.

B Commit the NSF and DOE to develop a nation-
wide “support cadre” of experienced teachers,
local curriculum specialists, content special-
ists, and others.

B Expand NSF in-service and pre-service train-
ing programs for elementary teachers.

B Develop a national program to recognize ele-
mentary teaching of science and technology.

B Ensure a major commitment to attract and
retain young Americans into careers in ele-
mentary, secondary, and university teaching
in mathematics, science, and technology.

Current federalstudent aid isnearly $9billion
in the form of loans, grants, and scholarships.
Fivepercent of this amount shouldbe set aside
for special programs to address this priority.

At the State Level

B Broader content requirements for secondary
science teachers.

MW New state requirements for science content
emphasis for elementary teachers.

B State support to colleges and universities to
improve pre-service instruction with special
emphasis at the elementary level.

B Priority for implementation of new Eisenhow-
er Act provisions for pre-service improvement.

At the Local Level

B Modifying continuing education requirements
for elementary and secondary teachers to
strengthen theircapabilities for scienceteach-

ing.

B Special salary incentives for excellence in sci-
ence and mathematics teaching.

B Cooperation, encouragement, and support for
“local alliances.”

A CLOSING NOTE

Each of the recommendetions described requires
the nation to invest in goal oriented, critically
focussed activities.

Those that persist in the belief that we can con-
{inue to educate the next generation as we have
the last generation will deny their children and
the nation the full opportunity to participate and
prosper in the twenty first century. We must edu-
catethe presentgeneration before we can thenext.
This challenge must be given the full weight of
public and private sector support and leadership.

S




A Plan For Action

“We had such alead on the rest of the world. . . High Technology is like an
escalator. If your work force doesn't understand the technology then you
are off the escalator . . \We can't make good parts, that's why we import
parts...We can't make 004 scientists, so we import our scientists . . .\We

don't have a crisis, we have a disaster.”
ABC News Special Report, “Losing the Future,” 18 December 1988.

e —————— . RO

OVERVIEW

To paraphrase “Changing America,”* the America
we have taken for granted for more than a genera-
tionisfundamentally changing. In anation where
mor¢ people are old, fewer are young, and an
increasing number of those entering both the
educational system and ultimately the work force
are from minority groups, the educational pro-
grams that effectively addressed the needs of the
past generation must be re-examined and new
strategies invented that address current and fu-
ture needs.

In ourearlier report, “The Present Opportunity in
Education,” the Triangle Coalition for Science and
Technology Education called for a new commit-
ment to a science educat on policy that specifically
targets major areas of identified need. While we
have received a great deal of support for that
paper’s message, it has become clear that we must
go further and develop “a plan for action.”

The problems we face in science and technology
education stem from powerful underlying forcesin
American society. The nation’s schools tradition-
ally have provided a common pathway to economic
opportunity, social usefulness, civic responsibil-

ity, and personal respect; however, schools today
are hard pressed to serve the needs of all students
and to achieve national goals for:

B Scientific literacy
B Economic competitiveness

B Competence and leadership in scientific and
technical research and development

B Technological advancement.

Our earlier report stated: “New programs must be
developed, present programs strengthened, and
old strategies, which do not address these critical
needs re-examined, to achieve the sharp focus
required.” We identified five specific areas of
need, which we believe should form the basis for
the devzlopment of a national policy:

B Underre' ~esented students

B Inadequately prepared teachers
B Crucial subject matter areas

B Pivotal grade levels

B Neglected geographic areas.

* The Task Force on Women, Minorities, and the Handicapped in Science and Technology, Changing America: The New Face
of Science and Engineering (Interim Report), Washington, D.C., September 1988, p. 3.
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NEXT STEPS

Avirtual avalanche of stories, reports, and studies
the past year continues to underline the need for
strong decisive national action. Itisclear that this
action willrely on cooperative partnershipsamong
all major sucial institutions, both public and pri-
vate, with parents, policymakers, and educators.
The bulk of the effort and most of the resources
required to make significant gains in the decade
ahead will continue to be provided and focussed at
the state and local level. However, it is equally
clear that the federal government must undertahe
major new responsibilities in the next several
years even if significant new resources are not
found.

We have examined both programmatic and strate-
gic mechanisms for addressing the policy issues
outlined in the position paper. Clearly both short
and long term interventions are necessary in an
educational system where demographics, geogra-
phics, economics, and technology constantlychange
the routes to and the criteria for success.

At the national level, it is frequently casier to
diagnose problems than to reach a consensus on
specific choices for action. New policy measures
generate unpredictable effects and require both
formidable political will and the management of
conflicting interests in one of the largest public
bureaucracies in the world.

We recognize that the health of the economy,
technological changes, and shifting government
priorities—none of whivi can be projected with
accuracy—will certainly affect our national abil-
ity to pursue a coherent set of policy initiatives in
education. With these limitations in mind, we
describe below, under three general headings, a
series of program responses that we believe should
be implemented b, wue federal government or by
state and local governments.

RECOMMENDATIONS

These responses are all directed toward achieving
the goal set out in “The Present Opportunity in
Education™

“The nation must set as a goal the develop-
ment of a broad pool of citizens who are inter-
ested and functionally literate in science and
its applications in society.”

We have made a special effort, in assembling the
program suggestions under the general recom-
mendations below, to emph asize programs that do
not require significant new funds, but rely for
their effectiveness on setting new priorities and
redirecting or refocussing existing programs.
However, the very magnitude of the challenge the
nation faces, if we are to reform science, mathe-
matics, and technology education, will call for
some n¢ v programs and new resources. In the
lists below, we have indicated with an asterisk*
(see Figure 1 on p. 10) those programs for which
new funds will be required.

Recommendation #1 Federal
Leadership: Using the “Bully Pulpit”

Thi nation and this administration must make
its commitmeat to the reform of science, mathe-
matics, and technology education visible in both
word and deed. The presidency provides a “Bully
Pulpit” as do the cabinet level positions. The
executive branch can set priorities for depart-
ments and agencies, provide guidance to Con-
gress, and influence state and local governments
and the general public. We recommend that the
following actions be taken by the administration
to lead the nation toward the needed improve-
ments in science and technology educstion.

Using the “Bully Pulpit”

Words from the “Bully Pulpit” of the White House
could be used to encourage actions at the state
level—changes in certification, support for im-
provement in teacher education, and support for
facilities and curriculum development—and at
the lccal level, where public awareness of the
dimension of the problem and the consequences of
continued poor performance must be raised to
obtain community involvement and support.

The White House pulpit should also be used to
alert the private sector to opportunities to help in
carryingout the necessary programs of reform and




inbringingthepower of thenational mediz behind
the crusade to create a new constituency for edu-
cation.

A White House Task Force on Science,
Mathematics, and Technology Educaticn

To develop a national policyin science, mathemat-
ics, and technology education with step-by-step
objectives that various agencies, public and pri-
vate, can support, we recommend the formation of
a Cabinet-level task force on science, mathemat-
ics, and technology education.* We suggest that
this task force be chaired by the Vice President,
and composed of the Secretary of Education, the
President’s Science Advisor, the Director of the
National Science Foundation (NSF), selected busi-
ness and industry representatives, governors, rep-
resentatives of national education organizations,
and he media/entertainment industry. Their
responsibilities will be to:

W  Analyze federal programs, set priorities, de-
velop incremental objectives, and establish
strongaccountability mechanisms for science,
mathematics, and technology education for
departments and agencies, and facilitate the
increase of intergovernmental cooperation.

B Generate public commentary on the issues,
and focus attention on the cost in economic
competitiveness of weak educational prepara-
tion of students and teachers.

B Promote awareness of natiunal needs in sci-
ence, mathematics, and technology education
at the local, state, and national level.

B Set an agenda for a White House Conference*
called“Science, Mathematics, and Technology
Education for the year 2000,” which is to be
held in 1989 or 1990. Participants should be
drawn from K-12—principals, parents, educa-
tors from higher education, local, state and
national policymakers, the private sector, anu
others (estimated cost in Figure 1).
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W Address the nation’s gover:ors on the subject
of science, mathematics, and technology edu-
cation.

.<cretarial Priorities in the Department of
Education

A national science education policy must ensure
that the nation’s young people have the scientific
and technological literacy adequate to empower
them personally, politically, and economically. In
1989, over $1.1 billion dollars were spent by the
Department of Education on the 26 local school
improvement programs. Nearly four times this
amount was spent on other formal U.S. Depart-
ment of Education grant programs such as Chap-
ter 1 and Magnet Schools. No administration has
ever set consistent subject matter priorities over
all these programs, yet the law allows the Secre-
tary of Education discretion in setting program
priorities. We recommend that the Secretary set
an absolute priority on science, mathematics, and
technology education activities. In particular,
program priorities shouid be established for
women, minority groups, and all “at risk” youth,
rural and inner-city areas, and elementary and
undergraduate grade levels.

In addition, the Denariment of Education should
give top priority to programs which:

B Provide support from science, engineering,
and mathematics professionals for state and
local science and mathematics education re-
form efforts through programs such as the
Dwight D. Eisenhower Mathematics and Sci-
ence Act.

B Expand informal science learning resources
and enhance their contribution to school pro-
grams.

B Increase emphasis on hands-on science and
mathematics activities as an integral part of
Pre-K programs such as “Head Start” and
other early elementary programs.

* The Triangle Coalition will confine its recomcnendations, for the most part, to science and technology education and leave to
the mathematicians the task of recommending programs in their field. Mathematics is 8o crucial to science and technology,
however, that this separation loses its logic in some instances and we take the liberty, in this document, of speaking sometimes

for mathematics as well as for scicnce and technology.
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B Develop special model projects for parents of
at-risk children, which build communication
and support-networks between school and
home.

The nation’s most pressingneedsin science educa-
tion must be viewed in the context of the national
failure to educate “*he ma,ority of young people to
anadequatelevel o1 science literacy. All activities
undertaken to contribute to the pool of future
scientists and engineers should, in part, be evalu-
ated by their contribution to the non-occupational
science learning goals of all students. Poor stu-
dent performance and involvement in science
education learning, particularly at higher grade
levels, often reflects low motivation on the part of
students, modest expectation on the part of par-
ents and teachers, and a curriculum with inappro-
priate goals and emphasis. The need to address
these issues must be highlighted by agency pro-
gram guidelines.

Scientific Literacy

The critical priority for reform of science and
technology educaticn is to produce “scientifically
and technologically literate” adults. Achieven -nt
ofthat goal, however, is currently rendered impos-
sible by the lack of consensas on an operational
defini’ion ofthe term. Without this definition, it is
not possible to design teaching strategies to move
students toward it or testing tools to measure its
achievement. The administration must provide,
through its lead scientific agency, the National
Science Foundatio 1, a process toachieve a consen-
sus on an operational definition of literacy and to
measure progress twward its broad achievement.

The American Association for the Advancement of
Science’s (AAAS) Project 2061, involving panels of
scientists, engineers, and ter’.nicians in defining
the scientific and technological knowledge and
abilities “nat high schoo1 graduates should attain
has provided this definition. Their conclusions
need to be examined and discussed among diverse
groupsincluding teachers, psychologists, parents,
and the business community.

A national convergence toward an operational
definition of scientific literacy goals in this area
will impact teaching, teacher training, testing,
and textbook content and design. We recommend
the following initiatives to move the nation closer
to this convergence.

m The NSF, working in cooperation with the De-
partment of Education, should fund an inter-
agency task force on “Scientific and Techno-
logical Literacy” to further develop a consen-
sus definition and to articulate plans for in-
serting this definition as a goal into all aspects
of the science and technology education re-
form movement.

B The NSF, in collaboration with Department of
Education, should fund, in selected school dis-
tri.ts, the development and implementation
of “needs assessment” and measurement tools
that would allow schools to measure progress
toward the development of scientific and tech-
nological literacy among the various compo-
nents—teacher preparation, teacher and stu-
dent at.itudes, course taking and perform-
ance, etc. We recommend that $2 million® be
invested in this effort during the next fiscal
year.

Developing High Quality Science and
Engineering Professionals

Government policyin many areas hasboth a direct
and indirect effect on the development of a pool of
future scientists, engineers, technicians, and other
science based professionals. Government is only
one, and in many cases, not the most important of
many actors in the system. Two broad, comple-
mentary strategies of recruitment and retention
have been suggested to address the national need
for competent and «illed scientific professionals.

Recruitment. Efforts to expand and deepen the
talent pool will be significantly enhanced by im-
plementing the recommendations made in this
report. Their success will require working with
states, schools, and colleges, along with parents,




teachers, faculty, and other informal providers of
science, mathematics, and technology education
to achieve a sense of ownership for the renovation
and innovation needed at the elementary and
secondary level.

Retention (Keeping Students in the Poo]). The

nation can increase the supply of scientists, engi-
neers, and technicians rather quickly by retaining
cnrrently enrolled college and graduate studeuts
in science and engineering programs. Attrition
rates, particularly amongunderrepresented popu-
lations, are high. Fcderal policy must focus on
programs to increase the retentien of the inost
competent and committed students at all levels.
Many factors affect career choice and persistence.
The federal governinent can affect these decisions
by providing:

B Increased support for graduate training in the
sciences and engineering. Presert federal
spending on all programs, primarily fellow-
ships and traineeships, is approximately $250
million, with a significant proportion in the
health sciences.

— We recommend an expansion of graduate
fellowships and traineeships in the sci-
ences and engineering by 10 percent per
year for five years. This would add $25
million* and 2,000 students each year.

— Authorize the mission agencies (Defense,
NASA, Energy, Interior, Agriculture) to
support an increased level of graduate
training. We recommend distributing a
pool of $30 million* ameng these agencies
to nurture talent in their respective fields.

B Special support to women and minorities to
pursue graduate study. Presently as few as
150 minority students benefit from existing
special graduate program:. These targeted
programs must be doubled.* Ten percent of
existing, non-targeted graduate student pro-
grams support should be set aside for women
and minorities.

B Tuition aid provided by tne government (as
compared to stipends) should not be taxed.
Congress should clarify any confusion over
this issue in the minds of students.
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Creating a New Constituency

“Local alliances,” broad based community level
collaborations to help teachers and schools, have
developed, which link various people and resources
from business, industry, science groups, profes-
sional societies, colleges an1 universities, non-
profit organizations, and government at all levels.
More than 300 such local, regional, and statewide
efforts now exist. The benefits are substan:ial to
all participants. These efforts need recognition,
seed money, tax credit, and other incentives to
strengthen existing programs and stimulate the
formation of new ones.

Local communities can be helped to address their
educational problems by the following:

B Members of Congress and key staff must be
aware of and support state-wide and regional
business education collaborations in their
areas. Federal personnel in field locations
throughout the country could serve on local
alliance boards and work {o mobilize the in-
volvement of science professionals in the
schools.

B Chapters 4 and 5 of P.L. 100-418 should be
fully funded to provide support for:

— Local partnerships on a matching basis.
(Present authorization $20 million*)

— The creation of educational partnerships.
(Present authorization $10 million®
Specific emphasis should be given to the
support and development of state-wide
alliances; $2.5 million, $50,000 per state
should be set aside for this purpose.

States and local communities can provide support
in much the same way as the federal government
by supporting present and proposed collabo:a-
tions and making available seed money for this
purpose. Local government and school systems
must be encouraged to be involved and responsive
to the services and resources made available by
this emerging network of new constituents.

Many of the nations largest corporations encour-

age and support local efforts. Millions of small
businesses find their economic goals tied to the

10
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effectiveness of the local education system. Their
aggressive support for local school improvement
and involvement in efforts to strengthen science,
mathematics, and technology education must be
strongly encouraged.

Recommendction #2 Massive Reform
of Curriculum Content and Delivery

In the year 2000, 85 percent of new entrants to the
nation’s work force wi’l be immigrants, members
of minority groups, and women. These groups
have had an especially difficult time mastering
school science and entering technical and scien-
tific careers. A group with an even more obvious
failure to master the {echnical tools needed now
and in the neat century are the dropouts who
accumulate in alarmingly large numbers in rural
and inner-city areas.

Enccuraging all education programs to consider
and respond to these groups has not proven effec-
tive. The answer is targeted programs to develop
curriculums and delivery systems, and school and
community structures in local education agencies
which have high minority enrollment and clear,
measurable and challenging success commitment.
We recommend the following targeted programs.

Change the Content und Sequence of the Sci-
ence Curriculum

The sciencecurriculumsin this country are largely
set by textbook authors and publishers and nei-
ther has the will, the broad experience, nor the
resources to make the wholesale changes that are
necessary. What is needed are science curricu-
lums that can be used to bring students at all
grade levels, and frcm all sociceconomie and geo-
graphicalbackgrou ids, tv the level of uaderstand-
ing and competence in science, which will allow
them to be politically # .d economically productive
in the modern world. ‘s he stimulation and support
of curriculum development in the sciences has tra-
ditionally been i.1e responsibility of the National
Science Foundation. We recommend, therefos e:

B A new NSF program, funded at the $10 mil-
lion* level in the first year to stimulate devel-
opment of the following curricular nodels for:

— Curriculums must be developed for the
whole middle school-senior high school
span of classes. Ampie evidence from
research and from foreign experience
suggests that our present system of
courses, fragmented by discipline and
gradelevel,iclessthan satisfactoryfor the
college bound, as wei: as for the general
student. “Project 2061,” of the AAAS, is
producing guidance for content revision
and the National Science Teachers Asso-
ciation (NSTA) has begun to work on se-
quence and coordination. Careful devel-
opment of these and other models must
get underway.

— Science curriculums tailored to rural and
inner-city environmentsare needed, along
with curriculums and materials that meet
theneeds of women and minority students
and fire their interests. Research exists
that can be translated into practice in
these areas.

— Undergradnate science courses and/or cur-
riculums that are appropriate for prospec-
tive teachers, and for future lawyers, jour-
nalists, public relations people, and politi-
cal scientists are needed.

— Out-of-school science experiences must be
developed and encouraged. .t is increas-
ingly clear that science and mathematics
learning are shaped, in part, by out of
school experiences in the community and
in the home. Too many children lack the
opportunity to experience the excitement
associated with theseactivities. Increased
support must be given to informal science
education including science centers, mu-
seums, fairs, camps, and television. Yearly
program support for these efforts through
the NSF should be increased by $30 1.il-
lion* over the next 2 fiscal years.

Our Top Priority

Elementary education is especially critical given
both the goal of a broad pocl of citizens who are
interested and functionally literate in science, and
the nationalneed for a deep pool of persons compe-
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tent to become American leaders in scientific re-
search and development. The expos: ‘e of stu-
dents toscience at thislevelhas remained limited
despite the widely acknowledged concern fo. ele-
mentary education. Increased investmerts in
elementary rducation must, therefore, be the
nation’s number one priority for additional funds.
These new investments must be shaped by a clear
strategic plan, which is designed to implement
initiatives that maximize the impact of federal
dollars. We recommend the feisowing initiatives
at the elementary level:

B A new elementary school science program ad-
ministered by the Department of Education
andfocussed at the school district level should
Le put in place tc fund four model programs in
each state in order to provide incentives for
teachers and schools to increase student
achievement in science, mathematics, and
technology education. Each elementary sci-
ence innovation grant would total $75,000
with two in each state in the first fiscal year,
and four the second—first year cost $7.8 mil-
lion, second year cost $15.6 million.*

A program such as this offers an excellent op-
portunity to put into practice the recommen-
dations of the report “To Secure Our Future:
The Federal Role ip Education” by the Na-
tional Center on Education and the F:onomy,
which calls for all federal funds for the disad-
vantaged to be combined at the local level and
used in similar model school programs.

B Amendments to the Dwight D. Eisenhower
Mathemstics and Science Act to encourage
bold initiatives to support innovations in the
delivery of elementary science education in-
cludinglarge scale demonstrations of technol-
ogy-based approaches, specialist systems, and
similar new approaches. The expertise of the
military and high technology business in in-
formation processing should be put to work in
this area. Initial funding would be $50 mil-
lion.

M An elementary science facilities program that
provides resources on a 50 percent matching
basis for science equipment in elementary
schools. Over one third of all elementary
science classes are taught in classrooms that

,
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have no science facilities, and over half report
their facilities are inadequate. Such a pro-
gremwouldnot purchase computers and soft-
ware. Initia funding for this grant program
would be $50 million.* Priority would be given
to schools serving minority populations and to
schools in inner-city and rural areas.

B Double the funding for the “Star School Pro-
gram” in FY 90 to $40 million.*

B The NSF should also stimulate the develop-
ment of alternative mechanisms for publish-
ing innovative materials including software
and other nunprint items unlikely to be sup-
ported by established publishers.

All of the development efforts in science and tech-
nology education must be done in close coordina-
tion with the more advanced efforts to reform
mathematics education, since mathematics is so
crucial to science learning. This is especially
mmportant at the elementary level where mathe-
matics acts as a “critical filter” in the pipeline to
further science and mathematics courses. The
NSF, as the major funder of curriculum develop-
ment, should accept a responsibility to ensure
coordination between new science curriculum
experiments and developmeats in mathematics
education.

Recommendation #3 More and Better
Science and Technology Teachers

The large proportion of under-qualified science
and mathematics teachers presents a critical
challenge at the middle school and high school
level. A series of steps must be taken to address
this critical need.

At the Federal Level
The following steps should be taken at the federal

level to improve mathematics and science teach-
ers:

B Ideatify and recognize examples of excellence
in pre-service and in-service teacher prepara-
tion. Provide special attention to the states
with the most teachers entering science-re-
lated fields and colleges and universities with
exceptional programs.
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Provide new incentives within existing NSF
and Dep. »tment of Education programsto en
courage institutions of higher education to
restructure pre-service programs, therefore,
g ag special weight to institutions that are
sommitted to implementing the recommenda-
tions made by the Holmes Group in

Tomorrow’s Teachers,

Commit the NSF and Department of Educa-
tion to a strategy to develop a nationwide
“support cadre” of experienced teachers, local
curriculum specialists, content specialists, and
others whoact asresourcesto middleand high
schoolteachersinthesciences. At the elemen-
tary level, the development of instructional
resource specialists and change advocates at
the district and state levels must be sup-
ported.

Expand NSF in-service and pre-service train-
ing programs for elementary teachers with an
additicnal $50 million*in the next fiscal year,
and $20 million” growth for the next 5 years to
reach an annualinvestment of $150 by 1995.

Develop a special national program at the
partment of Educa‘ion to encourage, rewaraq,
and »ecognize elementary teaching of science
and technology—“Secretary Awards”—$2 mil-
lion* per fiscal year.

B Ensurea major federal commitmer.to attract

and retain young Americans into careers in
elementary, secondary, and university teach-
ing in mathematics, science, and technology.
The problemis especially acute for women and
minorities, where the number entering sci-
ence and mathematics teaching is small and
thebe't andbrightest choose careersin other
areas.

Provide a combination of scholarships and
loans to support the completion of quality
teacherpreparatior programs. Loanscould be
forgiven at a rate ot 20 percent for every year
ofteachingin a public school or university. In-
creased rates of forgiveness might be consid-
ered for teachingin schools that meet certain
guidelines for enrollments of at-risk students.

Priorities for this program would include the
need for:

— Elementary teachers with strong content
preparation in science, mathematics, and
technology.

— Middle school teachers with solid interdis-
ciplinary training in sc.ence, mathemat-
ics, and technology.

— Secondary teachers with degrees in sci-
ence, mathematics, or technology who are
able to teach a core of subjec’ matter forall
students, along with the content depth to
teach advanced science and mathematics
courses.

— University educators with graduate de-
greesin science, mathematics, or technol-
ogy, sensitive to the need for training
teachers and developing precollege curric-
ula.

Currentfederal student aid is nearly $9billion
in the form of loans, grants, and scholarships.
Five perceat of this amount, set aside for
special programs to address these priorities,
would have 1 significant effect on the nation’s
children.

At the State Level

Federal I adership can help bring about impor-
tant actic 1+ at the state level including:

B Broader content requirements for secondary

science teachers.

New state requirements for science content
emphasis for elementary teachers.

State support to colleges and universities to
improve pre-service instruction with special
emphasis at the elementary level.

Priority for in-state plans for implementation
of new Eisenhower Act provisions for pre-
service improvement.
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At the Local Level

Change must occur at the school district level and
can be encouraged by local actions such as:

B Modifying continuing education requirements
for elementary teachers to include science
courses;for secondary teachers, requirements
to include retraining that strengthens their
capabilities to do out-of-field teaching.

W Special salary incentives for excellence in sci-
ence and mathematics teaching.

B Cooperation, encouragement, and support for
“local alliances” that assist teachers and schools
by involving a constituency of business, indus-
try, and the community in school siience,
mathematics, and technology education sup-
port and improvement.

A CLOSING NOTE

Each of the recommendations described requires
tl.~ nation to invest in goal oriented, critically
focussed activities. The succe.s of these initia-
tives depends, in part, on the continuing support
by various federal agencies—notably the Depart-
ment of Education and the National Science Foun-
dation—of activities that provide the foundation
for all reform efforts. Such activities must include:
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N Interchange of ideas within the ;. >fessional
and leadership communities of scientists and
educators.

B Evaluation and assessment of progress in sci-
ence,mathematics, and technology education.

B Documentation, collection, and dissemination
of model program information.

B Continued innovations .n materials and in-
struction.

An appropriate response to the challenges posed
by these recommendations will require a system-
atic effortto develop in the public, as well asin the
policymaker, a deeper understanding of the need
for, and the content of, the changes and improve-
ments called for in our education system. This will
be a formidable task, which will need constant
attention from the “bully pulpit” of the federal
government.

Those that persist in the belief that we can con-
tinue to educate the next generation as we have
the last generation will deny their children and
the nation the full opportunity to participate and
prosper in the twenty first century. We must edu-
cate the present generationberore we canthe next.
This challenge must be given the full weight of
publ’c and private sector support and leadership.

14
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Figure 1. New Federal Funds Required to Implement Recommendations

(1989 Dollars—All Figures in Millions)

National Science Foundation FY 90 FY 91 FY 92 FY 93
Scientific Literacy 2 2 5 5
Graduate Fellowships 25 25 30 30
Targeted Graduate Support 10 10 15 20
Curriculum Development 10 12 15 15
Informal Science Education 15 30 30 30
In-service & Pre-service 50 70 90 110
Teacher Training
Subtotal 112 149 185 210
Department of Education
Local Partnerships
a. Support 20 20 25 25
b. Creation 1 10 10 10
Elementary Science 50 50 75 75
Improvement Amendments
Elementary Innovation Grants 8 18 18 18
Elementary Science Facilities 50 50 60 60
Star Schools 20 20 25 25
Elementary Teacher Recognition 2 2 2 2
Subtotal 160 168 213 213
Other Agencies
Executive Office of the 2 2 2 2
President
(Conference and Task Force)
Mission Agencies 3¢ 30 35 40
Subtotal 32 32 37 42
TOTALS 304 349 435 465
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