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Notices from the National Science Foundation

The Foundation provides awards for research in the sciences and engineering. The
awardee is wholly responsible for the conduct of such research and preparation of the
results for publication. The Foundation, thereiore. does not assume responsibility for the
research findings or their interpretation.

The Foundation welcomes proposals from ail qualified scientists and engineers,
and strongly encourages women, minorities, and persons with disabilities to compete fully
in any of the research and related programs described here. :

In accordance with federal statutes, regulations, and NSF poiicies, no person on
grounds of race. color, age, sex. national origin. or disability shall be excluded from
participation in, denied the benefits of. or be subject to discrimination under any program
or activity receiving financial assistance from the National Science Foundation.

Facilitation Awards for Scientists and Engineers with Disabilities (FASED)
provide funding for special assistance or equipment to enable persons with disabilities
(investigators and other staff. including student research assistants) to work on an NSF

project. See the program announcement or contact the program coordinator at (703) 306-
1636.

The National Science Foundation has TDD (Telephonic Device for the Deaf)
capability, which enables individuals with hearing impairment to communicate with the

Foundation about NSF programs, employment, or general information. This number is
(703) 306-0090.

Catalog for Federal Domestic Assistance: CFDA 47.076
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NATIONAL SCIENCE FOUNDATION

DIRECTORATE FOR EDUCATION AND HUMAN RESOURCES
Division of Undergraduate Education

To: Neal F. Lane
Director, National Science Foundation

Luther S. Williams
Assistant Directer, Education and Human Resources

From: Robert F. Watson
Division Director, Undergraduate Education
NSF’s Official Liaison with Community Colleges

Date: February 16, 1995

Subject: Report: Activities in Support of Two-Year College Science,

Mathematics, Engineering, and Technology Educaiion: Fiscal
Year 1994 Highlights

This transmits the National Science Foundation (NSF) Report, Activities in Support of Two-Year

College Science, Mathematics, Engineering, and Technology Education: Fiscal Year 1994
Highlights.

I forward this report to you in my ¢_.pacity as NSF’s “Official Liaison with Community Colleges”™
as called for in the Scientific and Advanced Technology Act (PL#102-476). The Division of
Undergraduate Education (DUE) is the focal point for NSF’s mission in undergraduate education
and as such the focal point for community colleges. Work on this report was led by Elizabeth
Teles, Lead Program Director for the Advanced Technological Education (ATE) programi.
Valuable input was provided by Duncan McBride, DUE Section Head for Laboratory and
Technology; Ashok Agrawal, Program Director for ATE; Bettye Lawrence, Programm Consultant
for ATE; and Philip Tavel, Science Assistant for ATE.

Two-year colleges can take pride in the quality of activities demonstrated in the projects described
in this report. In the past five years, NSF support for two-year colleges has risen from about $1
million per year to the current level of about $23 million. In addition, two-year colleges are being
supported through collaborative activities in which they play a major ole and through leadership
activities such as workshops, conferences, studies, and special projects. These projects have broad
national impact for undergraduate education, particularly at two-year colleges.

Although much remains 1o be done, N5# can be proud of its progress in strengthening science
cducation in the nation’s two-year colleges.

I would be pleased to provide any additional information which you might wish.

. A
1 4




Activities in Support of Two-Year College Science,
Mathematics, Engineering, and Technology Education

Table of Contents
Letter of Transmittal ..o veniinie i s s i
Table OFf CONLEILS .vivvviriirciiresrerieesrresresit it et e s st sb et ea st s il
LISt OF TADIES vevirveiivirieriisrerreeeeereevesisiseesssssss st sresas s sisresbssbesaness s s s s stesnasnassassns . il
Introduction and OVEIVIEW ......ccccvvierieinies s 1
Leadership Activities: Education and Human Resources ... 5
Outreach WOTKSROPS ...evvevvvreriiiivieieiiiiiine s 5
Gaining the Competitive Edge Workshop ..o, 6
Coalition Building for Effective Faculty Enhancement ........c..c...... 6
Survey on Technical Education in Two-Year Colleges ... ............. 7
Advanced Technological Education Leadership Workshop
and Principal Investigator’s Conference .........c.ccovvvvniennen, 7
1994 NSF Invitational Conference ...........ccevvviiinininiciinieinn, 9
Other Publications Directly Involving Two-Year Colleges ............. 9
Leveraged Program Support: Education and Human Resources .........c.covvvnienes 11
Undergraduate Education (DUE) .......coovivvinniinice, i1
Advanced Technological Education .........cccooevviviiniininnns 14
Instrumentation and Laboratory Improvement ................. 18
Undergraduate Faculty Enhancement .........c..ccocvvveinnnnne 19
Course and Curriculum Development ........ocoovnvinininnins 21
Elementary, Secondary, and Informal Education (ESIE) ................. 23
Advanced Technological Education ...........ccocviniviniiiinnne, 24
Teacher Enhancement ........cccovviiniiiiiennnnnnnn, 24
Young Scholars ..o, 25
Human Resource Development (HRD) .....ccocvviviiviinininiiiiinin, 25
Alliances for Minority Participation .........ccococevvinininnins 25
Other HRD Support ......ccoevvivminiiiineniinnn, 28
Otaer EHR SUpport ..c.covveiviniiiniiniisii e, 28
Rural Systemic Initiatives ..o, 28
Leveraged Program Support: Research Directorates .........ccovvivveviviniiiiinnininnan, 30
NSFNET ..o et s 30
Other Selected EXamples .......ccocevvvviniinniininnn e, 30
Technology Reinvestment Project ..., 32
Notes on Sources 0f Data ........coeevviiiiniiinecn 34

ii 5




Appendix I:

Advanced Technological Education: Report

of the Leadership Workshop .....ccvveiiiiiniion. 35
Appendix II: History of the ATE Program: Important Dates ....c...coeeeerirenienns 40
Appendix III: FY94 List of Awards to Two-Year Colleges by State ......ccceevenee 42
Appendix IV: Technology Reinvestment Project Awards to
TWO-Year COMEEES ....voerenerriiiriinrmiiniirstsiiersistssisian st 77
Appendix V:  Map of FY94 Awards to Two-Year COllEEES «.ecrvvrrerrereriarenniucns 79
List of Tables

Table 1:  Foundation-Wide Awards to Two-Year Colleges ........cccveunieeuerrns 3
Table 2: Directorate for Education and Human Resources

Awards to Two-Year COlIEZES ......ovviiviimmeniisenicniiiniiiinneisnesnionss 4
Table 3:  Division of Undergraduate Education FY94 Grants

to Two-Year Colleges by Program .......cecoeoveviiiininiinsniensiensien 13
Table 4:  Division of Undergraduate Education Grants to Two-Year

Colleges by Program FY90, FY92, FY94...cooioiiiiinicicniiiciinnns 13
Table 5:  Advanced Technological Education {ATE) Awards

FY94 by Type of TEChNOIOZY ..ucervevecsrreiiviiniiniiiniinsiisesensnssncniies 17
Table 6:  ILI Proposal Activity by Type Institution FY93 and FY94 ........... 19
Table 7: 1994 Coalitions of Two-Year and Four-Year Institutions .

(New and Continuing Projects) ...t 20
Table 8: Institutional Affiliation of Participants in UFE

Supported WOTKSHOPS. ....cverieriieerieriiiiiniiitsse s 21
Table 9: Division of Elementary, Secondary, and Informal

Education (ESIE) FY94 Grants to Two-Year Colleges

DY PIOGIAIM ovcvvieiiiiereetiier et inssns st e ssssasiss s 23
Table 10: Commurity College Invoivement in AMP Projects

Number of Community Colleges and Enrollment Pex

Alliance (7/20 AMPs Reporting) FY92-94 ....c..oconvinniiiiniiinns 27
Table 11: Technology Reinvestment Project/Manufacturing

Education and Training Awards FYS4 ..o, 33

fii 6




ACTIVITIES IN SUPPORT OF
TWO-YEAR COLLEGE SCIENCE,
MATHEMATICS, ENGINEERING, AND
TECHNOLOGY EDUCATION

—

INTRODUCTION AND OVERVIEW

To meet the economic and social needs of today's society, America's colleges and universities are
being called upon to produce mathematically and scientifically literate workers and citizens. The
nation's two-year colleges are ideally positioned to serve as catalysts in this effort because while
they serve a variety of purposes, they all have a single dominant mission -- effective education
for all students. The National Science Foundation (NSF) recognizes the critical role that two-
year colleges play in science, mathematics, engineering, and technology education. These
colleges bring four crucial strengths to the development of our nation's resources. First, they
support a great diversity of learning objectives. These include: (a) developmental education for
students underprepared to begin college work, (b) techi.ical education and other career-oriented
programs, (c) courses of study that articulate with and transfer to four-year colleges and
universities, and (d) additional coursework for students who have baccalaureate and other
advanced degrees but desire to change careers. Second, they provide access to higher education
for many who might not otherwise h..ve the opportunity. Third, they enroll large numbers of
minority and female students. Fourth, they take their service to the community seriously by
offering courses designed to help upgrade the work force and renew job skills as well as
activities and courses for life-long learniny .

NSF plays a major role in strengthening science, mathematics, engineering, and technology
programs in two-year colleges in many ways. The Foundation provides educational support to
two-year colleges through leadership activities and leveraged program support. Among these
are: (a) grants made directly to two-year colleges, (b) collaborative efforts in which two-year
colleges play a major role, (c) support of curriculum materials and teacher activities that benefit
students and faculty in two-year colleges as well as others in the academic community, and (d)
workshops, conferences, studies, and other special activities.

Increased interest at NSF in two-year colleges in FY94 resulted in a more than three-fold

-1
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increase in direct support to these institutions. As a major new initiative aimed primarily at two-
year colleges, the Directorate for Education and Human Resources (EHR) established the
Advanced Technological Education (ATE) program as a joint effort of the Division of
Undergraduate Education (DUE) and the Division of Elementary, Secondary, and Informal
Education (ESIE). Although the principal support to two-year colleges at the Foundation has
been through programs in DUE, support is growing throughout other programs in EHR and the
research directorates. Most of the increased support through the research directorates resulted
from an increase in the number of awards from the Division of Computer and Information

Science and Engineering (CISE) Directorate through the NSFNET Program for network
connections .

In addition, NSF administered through the Engineering Directorate the Manufacturing Education
and Training (MET) component of the Technology Reinvestment Project (TRP). NSF was
assigned the lead role among 8 collaborating agencies in selection of these TRP/MET awards.
Two-year colleges have received significant support through this program.

This document contains information primarily about activities for two-year colleges through the
Education and Human Resources Directorate; however, some information on Foundation-wide
activities is given to set the report in a broader NSF context. In particular, sections in this report
describe NSFNET and the Technology Reinvestment Project (TRP).

The 209 NSF awards, excluding the TRP awards, were made to two-year colleges in 38 states
plus Puerto Rico and the District of Cclumbia. '

In FY94, there were five program directors at the Foundation whose academic backgrounds and
experiences were at two-year cclleges and who are recognized leaders within the two-year
college community. Four were in EHR - two in the Division of Undergraduate Education
(DUE); one in the Division of Research, Evaluation, and Dissemination (RED); and one in the
Office of Systemic Reform (OSR). A fifth worked in the Division of Human Resource
Management in the Office of Information and Research Management. In addition, a program
consultant on contract from a two-year college worked full time on-site with DUE, primarily on
the Advanced Technological Education (ATE) program. In FY94, DUE appointed the first NSF
permanent program director from a two-year college.

The Division of Undergraduate Education (DUE) is the focal point of NSF activities in support
of science, mathematics, engineering, and technology education in two-yeaz colleges. The
Division Director of DUE serves as NSF's “Official Liaison with Community Colleges” as
called for in the Scientific and Advanced Technology Act (PL#102-476).




Table 1
FOUNDATION-WIDE AWARDS
TO TWO-YEAR COLLEGES
1993 1994
Directorate # Awards Dollars # Awards Dollars
Office of Director 4 57,783 0 0
Planning and Evaluation 0 0 1 59,248
Mathematical and
Physical Sciences 1 66,000 4 345,994
Social, Behavioral,
and Economic Sciences 2 131,834 1 80,000
Computer and Information
Science and Engineering 11 294,777 29 951,013
Geosciences 0 0 0 0
Engineering 2 272,285 1 83,451
Biological Sciences 2 647,000 6 521,895
Education and '
Human Resources 102 6,107,319 167 21,413,056 * ¥
TOTAL 124 $7,576,998 209 $23,454,658 * ¥
Technology
Reinvestment Project(TRP) 0 0 8@ 2,351,222 @
TOTAL with TRPs 124 $7,576,998 217 $25,805,880 * ¥

¥ These figures only include those awards where 1 of the principal investigators is at a 2-year college. Data is not
included on awards in which 2-year colleges are part of consortia, but principal investigators are not from 2-year
colleges. There is significant support to 2-year colleges through consortia activities. See Table 2 for EHR details.

* Dollars reported in the table are only FY94 dollars. Tctal EHR commitment for these projects including out-year

funding totals $39.3 million, for NSF excluding TRPs totals $44.2 million, and for NSF including TRPs totals $48.2
million.

@ This includes the 4 TRP/MET awards to 2 -year colleges. In addition 4 TRPs have co-principal investigators
from two-year colleges. It is estimated that 25% of the dollars in these awards directly benefit two-year colleges.
Many other TRPs have two-year college partners.
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Table 2
DIRECTORATE FOR EDUCATION AND HUMAN RESOURCES
AWARDS.TO TWO-YEAR COLLEGES

1993 1994

# Awards Dollars # Awards Dollars
Undergraduate Education
(DUE) 93 $5,603,451 126 $14,716,362 @
Elementary, Secondary
and Informal Education
(ESIE) 6 329,830 33 5,966,883 @
Humaﬁ Resource
Development (HRD) 2 174,038 4 461,884 &
Graduate Education and
Research Development
(GERD) 0 0 1 3,830
Office of Sysiemic Reform
(OSR) 0 0 1 140,000 &
Research, Evaluation, and
Dissemination (RED) 0 0 2 124,098
TOTAL 102 $6,107,319 167 $21,413,056 * ¥

@ The funds in the ATE Program were divided 2/3rds in DUE and 1/3 in ESIE. To avoid duplication of numbers,
3/31ds of the 58 awards (39 awards) have been assigned to DUE and 1/3rd (19 awards) assigned to ESIE. The total
dollars have been likewise split in a ratio of 2:1. In actuality, DUE contributed funds to 55 of the 58 awards plus an
additional contractual arrangement with a two-year college for total of 56 ATE awards (see Table 3) and ESIE
contributed funds to 40 of the 58 awards (see Table 9).

W These figures only include those awards for which a principal investigator is at a 2-year college. Drata is not
included on awards in which 2-year colleges are part of consortia, but principal investigators are not from 2-year
colleges. There is significant support to 2-year colleges through such consortia activities. All ATE awards are
included because all ATE awards had either a principal investigator or co-principal investigator at a 2-year college
or included a 2-year college on a sub-contract or involved 2-year colleges as prime players. In some cases in the
ATE program, the grant was made to a system or university on behalf of a consortium.

*Dolla:s reported are only FY94 doilars. Total EHR commitment to the projects including out-year funding totals
$39.3 million.

& Two-year colleges are involved in most of the Alliance for Minority Participation (AMP) grants and Rural
Systemic Initiative (RSI) awards as well as several of the State Systemic Initiatives (SSI) and Urban Systemic
Initiatives (USI). In two of the AMP grants (California State and Newark), one SSI (California), and one USI (New
York), there is a project director from a two-year college. Information is given on these awards elsewhere in this
document, but no dollars are included in this table.
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LEADERSHIP ACTIVITIES:
EDUCATION AND HUMAN RESOURCES

Outreach Workshops

In 1994, DUE and ESIE sponsored a series of 13 regional workshops which were attended by
over 1000 administrators and faculty members, for the most part from two-year colleges, but also
from four-year institutions and secondary schools. These were sponsored by the National
Science Foundation in cooperation with the American Association of Community Colleges
(AACC) and other cooperating associations and colleges. AACC advertised the workshops,
coordinated collection of data, and provided support to organizers. The goals of the workshops
were to (a) discuss with the two-year community and their academic and industrial partners the
newly initiated Advanced Technological Education (ATE) program, (b) encourage quality
proposals to NSF programs, (c) provide information on other NSF programs of interest to two-

year colleges, and (d) give the two-year college community an opportunity to interact with NSF
program officers.

The workshops were held with:

Maricopa Community College Phoenix, Arizona
International Technology Education Association (ITEA) Kansas City, Kansas
Fifth National Conference on College Teaching and Learning  Jacksoaville, Florida
American Association of Community Colleges (AACC) Washington, DC
Southeastern National Council for Resource Development Nashville, Tennessee
National Coalition of Advanced Technology Centers Springfield, Mass
American Society for Engineering Education Edmondton, Canada
Chicago Public Schools and City Colleges of Chicago Chicago, Illinois
Two-Year Colleges in Mid-Atlantic Region North and

NJ National Council for Resource Development Edison, New Jersey
Houston Community College System Houston, Texas
California Community College System

Southern California San Marcos, California

Northern California Saratoga, California
Two-Year Colleges in Mid-Atlantic Region - South Catonsville, Maryland

In addition, NSF Program Directors gave numerous presentations and workshops at professional




meetings involving two-year colleges. Those listed below with an asterisk involved primarily
two-year colleges while others involved significaat numbers of two-year college facuity. Among
these were: the American Mathematical Association of Two-Year Colleges (AMATYC) *, the
National Association of Biology Teachers (NABT), the American Chemical Society (ACS), the
American Association of Physics Teachers (AAPT), the Mathematical Association of America
(MAA), the West Virginia Community College Association *, the Pennsylvania State University
System Technology Educator’s Conference *, the League for Innovation’s Workforce 2000 *,
the Mid-Atlantic Society of Engineering Education, the National Council for Resource

De elopment (National Convention *, Washington Workshops*, Florida Regional Meeting),
South Carolina Department of Education *, St. Lawrence Section of ASEE, American
Association for the Advancement of Science (AAAS) Two-Year College Initiative Planning
Meeting, Tech Prep National Conference in Atlanta, Georgia *, International Conference on
Technology in Collegiate Mathematics, Quality Education for Minorities (QEM) *, and others.

Gaining the Competitive Edge:

This NSF/FCCSET (Federal Coordinating Council for Science, Engineering, and Technology)
workshop, Gaining the Competitive Edge: Critical Issues in Science and Engineering
Technician Education (NSF 94-32), was a natural extension of recent workshops, studies, and
reports supported by NSF to help improve science, mathematics, engineering and technology
education in the United States. The workshop held July 21 - 23, 1993 in Washington, D. C, was
in response to a nationally recognized need for a well-educated technical work force in the high
performance work place of advanced technologies. The workshop was timely because it has
beco ne increasingly apparent that for the United States to maintain a competitive edge in the
worlu market, the technical component of the work force must be better prepared. The purpose
of the workshop was to identify critical issues in science and engineering technician education;
develop recommendations for industry, academe, and government; and engage these
communities into action. Deliberations focused on development of strategies to strengthen two-
year college technician education programs; however, improving education programs for
prospective technicians at the secondary school level and expanding opportunities for technicians
at four-year coileges and universities and after employment were addressed as well. The
workshop report (NSF 94-32) was published in May of 1994.

Coalition Building for Effective Faculty Enhancement

In October of 1993 the Division of Undergraduate Education sponsored a workshop on
Coalition Building for Effective Faculty Enhancement. Participants included principal
investigators from two- and four-year coalitions supported under the Undergraduate Faculty




Enhancement, Course and Cur:iculum, and Calculus projects plus selected other individuals who
had expertise relative to coalitions. The goals of the workshop were to:

e develop a guidebook that could be used by individuals who are planning and leading
coalitions,

e identify needs of community college faculty relative to faculty enhancement,

e generate increased interest from the scientific community in forming cooperative and
collaborative projects,

¢ increase interest in interdisciplinary projects, and

discuss evaluation and dissemination for coalition projects.

The guidebook, recently published by Prince George’s Community College, is entitled Putting
the Pieces Together: A Guide Book for Leaders of Coalitions of Two- and Four-Year Colleges
and Universities and can be obtained by writing to Dr. Patricia Cunniff, Science and Technology
Resource Ceater, Prince George’s Community College, 301 Largo Road, Largo, Maryland
20772. .

Su ; . )

In 1993, NSF’s Division of Science Resource Studies (SRS) in cooperation with the Division of
Undergraduate Education (DUE) and the Division of Research, Evaluation, and Dissemination
(RED) conducted a survey on technical education in two-year institutions. This was the first
study conducted by NSF on technical education. The report provides data on aspects of
engineering and science technology education in the nation’s two-year colleges including
numbers of two-year colleges involved in science and engineering technology; numbers of
certificates and associate degrees awarded; enrollment and faculty in these programs; fields of
study; linkages between technology programs and local businesses and industry including co-op,
worker training and re-training, and school-to-work; linkages between technology programs and
secondary schools including Tech-Prep; and transfer arrangements with four-year institutions.

The report Technical Education in 2-Year Colleges: HES 17 can be obtained either through
DUE or SRS.

Advanced Technological Education Leadership Workshop

On October 27, 1994, the NSE's Advanced Technological Education (ATE) Program, in
cooperation with the AACC, sponsored an ATE Leadership Workshop preceding the first
Principal Investigator's Conference for the ATE program. The Leadership Workshop involved
education leaders from two- and four-year colleges, universities, and secondary schools; leaders




from industry with interest in technical education; and representatives from professiona!
societies. The Principal Investigator’s meeting involved the 3 newly awarded ATE Centers, the
16 ATE planning grants for Centers, and about 6 of the large curriculum development projects.

The Leadership Workshop participants were asked to consider three issues: (a) When industry
hires a technician, do they expect to invest resources in continual development of skills or do
they expect the technician to fill only positions for which they are initially prepared? (b) What
does industry want technicians to know and be able to do upon the completion of an associate
degree? (c) How can the ATE program have a national impact on technological education to
serve industry needs? and (d) How can industry, NSF, four-year institutions, and two-year
colleges work together te maximize the impact of the ATE program?

The Principai Investigator's meeting was designed to help ATE award recipients begin to think of
the ATE program more broadly than just their own projects and to think of hew the ATE
mrogram as a whole can impact and improve technological education in this country.

The Principal Investigator's meeting was divided into four parts:

L

On Thursday evening participants concentrated on looking at technician education from the
standpoint of the workplace. The Plenary Speaker was the Director of College and
University Relations for the Boeing Company. Conference representatives, at this time

“including both those from the Principal Investigators’ meeting and those from the Leadership

Workshop, looked at the questions of: (a) How can industry and education work together to
assure a technological competent and competitive workforce? How can the ATE program
support innovative and comprehensive approaches, not just business as usual or projects
which initially succeed, but make no lasting differences? (b) What are the challenges to
implementing more flexible and innovative programs? and (c) How can industry and
education work together to ensure that faculty possess subject matter competence and

effective pedagogical skills required to help stndents attain the highest level of technical
competence?

Friday morning participants considered technician education from the standpoint of
educational institutions. Representatives from secondary schools, NSF, two-year colleges,
four-year institutions, and AACC made background remarks. Attendees then addressed the
following questions: (a) How can the secondary school curricula best provide a foundation
for the future technirian? (b) How can education assure appropriate levels of science,
mathematics, and technology for science and engineering technicians in associate degree
programs? (c) How can specific science and engineering technology courses change to take
into account changes in industry needs? (d) What is the role of education and industry in
providing for changing workplace needs? and (¢) How can articulation between two-year
colleges and four-year institutions be improved as a result of ATE activities?

Friday afternoon ATE brincipal investigators in cooperation with NSF considered the
following technical issues for centers and projects: management, reports to NSF, assessment

is



and evaluation, record keeping, standards, and business policies.

4. Saturday morning was divided into two parts. During the first half, projects and centers with
a common theme had an opportunity to plan next steps appropriate to their needs. During
this time the attendees were divided into groups representing science technologies,
engineering technologies, and core curriculum. During the second half, recipients of
different type awards worked with NSF Program Directors planiing their next steps and
discussing technical aspects of their awards and reporting needs. At this time attendees were
divided into Centers, Planning Grants for Centers, and Projects.

A summary of recommendations from the Leadership Workshop is included in Appendix I.

1994 NSF Invitational Conference

At the NSF 1994 Invitational Conference, Building the System: Making Science Education
Work (NSF 94-107) a session focused on The New American Work Force: Scientific and
Technical Development and two exhibits demonstrated innovative new approaches to technician
education. Among the issues discussed in the session were:

Education versus training;

Content base of basic science and mathematics;

Articulation and collaboration among institutions;

Avoidance of dead-end tracking;

Complexity of the diverse student population entering technical fields; and
Role of “tech-prep” in attracting, motivating, and training future technicians.

A briefing paper for the conference entitled Technician Education: The Future of the U. S. Work
Force is included in the proceedings.

Other Publicati Directly [nvolving Two-Year Colleges
Published Between 1991 and 1994 of Interest:

Matching Actions and Challenges: Report of a National Science Foundation Workshop on
Science, Engineering, and Mathematics Education in Two-Year Colleges (NSF 91-111). The
focus of this workshop was to reaffirm the important role two-year colleges play in science,
mathematics, engineering, and technology (SMET) education. Recominendations are intended

for two-year college faculty; professional societies; presidents and administrators; and state,
local, and national funding agencies. Published in 1991.




Partners in Progress: Report of a National Science Foundation Workshaop on the Role of

. Professionai Societies in Two-Year College Science, Tecitnology, Engineering, ana
Mathematics Education (NSF 93-64) This report contains recommendations from both
interdisciplinary and disciplinary working groups for professional societies actions to support the
integrated teacher-scholar role of two-year college STEM facuity, encourage the formation of
networks among STEM facuity, promote membership and leadership by two-year college
faculty, enhance STEM education in two-year colleges, and increase funding to two-year college
STEM faculty. Published in 1993.

Activities in Support of Two-Year College Science, Engineering, Technology, and
Mathematics Education: Fiscal Year 1993 Highlights (NSF 94-86). This report gives the
highlights of NSF support to two-year colleges through both leadership activities vad leveraged

program support. Abstracts are included for awards made through the Division of Undergraduate
Education. Published in 1994.

2nd Annual Conference on Diversity in the Scientific and Technological Workforce (NSF
94-12): This report contains the report on a session organized around the topic of Transition of
Students From Two-Year to Four-Year Colleges. This session dealt with the successful
transition of minority students to four-year institutions. The objectives of the session were to
develop strategies for achieving the broader goal of a significant increase by the year 2000 of
minority students enrolled in science and engineering in two-year colleges that successfully
transfer to four-year institutions. Published in 1994.
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LEVERAGED PROGRAM SUPPORT:
EDUCATION AND HUMAN RESOURCERS

Division of Undereraduate Educat

Faculty members who vigorously combine teaching with scholarship are essential to the creation
of vital science, mathematics, engineering, and technology education. The Foundation seeks to
provide incentives and rewards to stimulate and motivate faculty members so that creative
teaching and instructional scholarship become a part of the "faculty culture” at all institutions.
Faculty members who are primarily teachers need opportunities to deepen their knowledge as

well as opportunities to work in the creative renewal of undergraduate courses, cutricula, and
laboratories.

DUE provided direct support to two-year colleges in FY94 through the following programs:

e Advanced Technological Education (ATE) program for the development of courses,
curricula, and faculty and teacher preparation and enhancement to improve the quality of
the education for science and engineering technicians;

e Instrumentation and Laboratory Improvement (ILI) program for the development of
new or improved laboratory courses or experiments;

e Course and Curriculum Deveiopment {CCD) for projects to improve the quality of
courses and curricula;

e Calculus and the Bridge to Caiculus to foster improvement in the quality of calculus
instruction and preparation for calculus on a national scale; and

¢ Undergraduate Faculty Enhancement (UFE) to enable faculty members to learn about
new techniques and developments in their fields. .

The Collaboratives for Excellence in Teacher Preparation program also involved two-year
colleges in collaborative activities with four-year colleges and universities. Two-year cclleges
serve both (a) undergraduate students who are part of the future K-12 teaching workforce and (b)
returning students with undergraduate degrees who lack the mathematics and science needed for
certification. Two-year colleges are involved in all Collaboratives. For example, two-year
colleges play a major role in the Cellaborative award to Montana State University. Six two-year
tribal colleges are among the twelve participating institutions of higher education in the state.

yat
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The primary focus of the Montana Collaborative is to increase the number of Native Americans
in the nation's teaching workforce who are well-educated in science and mathematics. This
Collaborative recognizes that two-year colleges are vital to this effort. 14 of the 42 students who
received NSF scholarship support in Montana are currently attending tribal, two-year colleges.
The Rocky Mountain Collaborative a.so involves two-year colleges in substantive ways. Faculty
from both two-year and four-year institutions are addressing reform in chemistry, mathematics,
and diversity initiatives.

Two-year colleges were involved in most of the planning grants made in the newly initiated
Systemic Changes in the Chemistry Curriculum. For example CUNY City College and
partner community colleges in New York City have a project to redesign and modernize the
undergraduate chemistry curriculum which focuses on a new teaching model - Workshop
Chemistry. The University of Wisconsin-Madison and the Madison Area Technical College
through the New Traditions Project are impacting the chemistry curriculum and also technician
education by innovations in several areas: student-focused active learning; inquiry-based, open-
ended laboratories; interdisciplinary courses; topic oriented curriculum; and informaticn
technology/computer tools. '

Six of the fifteen planning grants made in new Mathematical Sciences and Their Applications
Thkroughout the Curriculum involve two-year colleges in major ways. For example, New
Mexico Institute of Mining and Technology, Navajo Community College, San Juan Community
College, and Sandia National Laboratories are working together to develop and implement
innovative approaches to mathematics across the curriculum. Faculty from mathematics,
physics, geoscience, biology, and engineering are developing integrated and coordinated
projects. Nassau Community College and other two-year colleges on Long Island are working
with the State University of New York at Stonybrook and other colleges on Long Island to
change the culture among quantitative departments to produce cooperation and improved
instruction in mathematics aspects of the curriculum and to create new courses and curricular
mathematically based disciplines. :
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Table 3
DIVISION OF UNDERGRADUATE EDUCATION

FY94 GRANTS TO TWO-YEAR COLLEGES BY PROGRAM

Program Number of Awards Dollars

ILI 60 o $2,461,802 ®
CCD 14¥ ' 1,192,076
UFE 13 1,748,518
.ATE 56 @ow 9,177,200 ®
Other 2 136,766
Totals 142 $14,482,662 * ®

W Includes awards in Course and Curriculum (9), Calculus (2), Chemistry Initiative (1), Mathematical Sciences Initiative ().
and Science and Humanities (1).

@ DUE contributed funds to S5 of the 58 awards made in the ATE program. The dollars reported are 2/3rds of the total dollars
awarded since the funds were divided 2/3rds DUE, 1/3rd ESIE. In addition, DUE through the ATE program funded one
contractual arrangement with a two-year college.

® ATE and ILI co-funded three projects which are listed under both ILI and ATE under number of awards; however, only the
dollars each contributed are listed in the dollars column. ILI contributed funds to 3 other ATE projects w' Te the number of
projects is listed only under ATE, but the dollars are reported under ILI. The total number of awards liss "= reduced by 3 to
avoid double counting.

* Dotlars reported are only FY94 dollars. Total commitment for these awards in..uding out-year funding totals $24.8 million.

Table 4
DIVISION OF UNDERGRADUATE EDUCATION

GRANTS TO TWO-YEAR COLLEGES
BY PROGRAM FY90, FY92, AND FY9%4

Program 1990 1992 1994
IL1 48 53 60 »
CCD 1 12 14
UFE 1 8 13
ATE - - 56w
Other 0 0 - 2
Totals 50 73 142 o
o See Table 3.
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Advanced Technological Liducation

Both Congress and the White House have emphasized the importance of the technical work
force in a global competitive economy. The Scientific and Advanced Technology Act of 1992
called for the National Science Foundation to establish a national program to improve the
education for technicians in advanced technology fields utilizing the resources of the nation's
two-year colleges. In August 1993, NSF announced the Advanced T echnological Education
(ATE) program (NSF 93-132). These efforts have created a sound foundation for cultivating
innovative programs to advance technological education in the United States. The purpose of the
new ATE program is to promote exemplary improvement in advanced technological education at
the national and regional level through support of curriculum development and program
improvement for technicians being educated for the high performance workplace of advanced
technologies. The focus of the ATE program is the development of strategies to strengthen two-
year college technician education as well as improving the education of prospective technicians
at the secondary school level. Expanding opportunities for technicians at four-year colleges and
universities and after employment are also addressed. Those projects and centers supported
through the ATE program will result in major improvements in advanced technological
education, build collaborations among academic institutions and between academe and industry,
serve as models for other institutions, assure that students acquire strong backgrounds in
mathematics and science, and yield nationally-usable educational products. A full report on the
FY94 ATE program can be found in the NSF publication Advanced T echnological
Education: 1994 Awards and Activities (NSF 95-6). Please consult this document for a more
comprehensive description of the program including abstracts of awards. The +Y94 ATE
program was managed in the Division of Undergraducte Education (DUE) in cooperation with
the Division of Elementary, Secondary, and Informe™ Education (ESIE).

The Advanced Te . hnological Education (ATE) program, new at the National Science
Foundation (NSF) this year, specifically addresses the education of science and engineering
technicians. Dr. Luther Williams, NSF Assistant Director for Education and Human Resources
(EHR), says "It has become increasingly apparent that for the United States to be competitive in
the world market, the technical component of the work force in the United States must be better
prepared than the corresponding work force in other industrialized countries. The Advanced

Technological Education (ATE) program is a majer new NSF initiative in response to this
challenge.”

To improve the quality of advanced technological education in science and engineering
technology fields, as well as the basic mathematics and science core underlying such programs,
the National Science Foundation through the ATE program awarded 58 grants in FY1994. These
awards, which total about $13.4 million for the first year and $26.9 over three years, support 3

Centers of Excellence, 16 planning grants for Centers of Excellence, and 39 projects that result in
reform in technological education.
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This year the ATE program is supporting projects in curriculum and laboratory development,
teacher preparation, and faculty and teacher enhancement in addition to the planning grants for
Centers and a few Centers of Excellence. Robert Watson, Director of DUE and the cfficial
liaison between the Foundation and two-year colleges, says "This program exemplifies NSF's
concern for the education of all students. The scientific and technical educational community,
along with business, industry, and professional societies, have been very interested, excited, and
supportive of this new program at NSF. Projects and centers funded will make major reforms in
the education of science and engineering technicians in strategic advanced-technology fields."

The projects represent collaboration of two-year colleges with secondary schools and four-year
institutions. Inteliectual partnerships with business, industry, and government are featured. All
projects demonstrate a leadership role in technician education which includes plans for
curriculum, faculty, and teacher development. They will serve as clearinghouses and service
centers for reform in the education of science and engineering technicians. According to
‘Margaret Cozzens, Division Director for ESIE, "Mounting a major national effort to improve the
education of technicians requires that all groups involved in technician education become
proactive. With support from the National Science Foundation and others who share the vision,
it will be possible to make a difference in how science and engineering technicians are educated
at all levels in this country."

The awards cover a wide range of advanced technological fields including biotechnology,
environmental technology, computer technology, chemical technology, manufacturing
technology, electronics, biomedical engineering technology, geographic information systems
technology, instrumentation and calibration technologies as well as the mathematics, physics,

chemistry, biology, and other core courses which serve to undergird such programs. For
example:

e The Environmental Education Technology Center, which is a joint effort of Eastern Iowa
Community College, Kirkwood Community College, Hazardous Materials Training and
Research Institute (HMTRI), and Partners for Environmental Education (PETE), involves
over 300 community colleges in their dissemination efforts. The Center is developing
nationally validated curriculum models and instructional materials; establishing
comprehensive programs of professional development; serving as a clearinghouse for
environmental education information; and acting as a hub for the networking of
environmental educators, business and industry, federal agencies, and professional societies.

e The Advanced Manufacturing Center is a joint effort of Sinclair Community College, the
University of Dayton, numerous local industries, and secondary schools. The Center also
involves community colleges in three other states in the development stage with significant
other two-year college involvement planned for the beta testing stages. The Center is acting
as catalyst to improve science, mathematics, and advanced manufacturing instruction by
developing an advanced manufacturing curriculum beginning in grade 11 through the
associate degree program, and culminating in a bachelor’s degree; writing, pilot testing, and
publishing curriculum materials; and disseminating the curriculum, instructional materials,
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and model] program nationally. The Center is housed in a state-of-the-art new building on the
Sinclair campus.

e The distance education consortium led by Texas Technical College in Sweetwater in olves
many institutions in Texas, New Mexico, and Oklahoma. The project is developing the ‘
infrastructure and pedagogy to deliver technical courses through distance learning. These
include existing courses in CAD/CAM/CIM as well as new AAS programs in polymer
technology and electro-mechaniczi technology to complement needs of local industry.

NSF selected the sixteen proposals for planning grants for centers for their strong individual
potential to become Ceniers, and because they offer a rich diversity of approaches to
comprehensive changes in advanced technological education. The 16 planning grants for centers
are in 14 different states. Eve . though the planning grants are centered in 14 states, 20 states are
represented among the coalitions. For example, the Planning Grant for a Center in Aercspace
Engineering Technology at Brevard Community College in Florida has community colleges in
Alabama, Virginia, Maryland, Ohio, Texas, Mississippi, and California as partners. In addition,
many of the projects have significant outreach to institutions in other states. The planning grant
for a Center in Chemical Technology Education in Nebraska currently has outreach to
institutions in at least 16 other states.

The 20 largest projects are curriculum development projects which plan to develop and test

curriculum nationwide, although most also ha e a significant faculty enhancement component
involver.

e A consortium composed of 15 community colleges in Kentucky plus the University of
Kentucky and the Kentucky Tech Prep programs is developing a project to significantly
effect both the mathematics and computer science core of the technology programs in
Kentucky as well as create a new associate degree program in telecommunications. The
project is reforming the mathematics and calculus curriculum which undergirds the programs
for technicians, developing an associate degree program in telecommunications and computer

management, networking the community colleges, and providing significant faculty
development activities.

¢ The Miami University Middletown project is affecting 600 pre-college teachers and college
faculty in faculty enhancement workshops and 20 in curriculum development efforts.
Assuming each teacher or faculty member directly impacts 190 chemistry or chemical
technicians students per year, this will result in 60,000 students being ultimately impacted by
the project. Activities include curriculum development, instructional materials development,
faculty and teacher enhancement, and student enhancement, and outreach. An industrial
internship program for high school and college teachers is an important component.

» Mesa State College, Navajo Community College, and Northern New Mexico Community
College in cooperation with other tribal and tribally related colleges are creating an
.interdisciplinary environmental technology degree program. The project is alse pioviding
faculty enhancement, instructional materials, and a rotating equipment program.
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For the November 1, 1993 deadline for preliminary proposals, the ATE program received 76
preliminary proposal for centers and 214 preliminary proposals for projects requesting a total of
$450 million dollars. The ATE Program received 202 formal proposals, 68 proposals for
planning grants for Centers, 16 proposals for Centers, and 118 proposals for projects. ATE
partially or fully supported 7 projects submitted to other programs that directly benefited
technician education. In the first year of the program, the funding rate was 24.3%. These
awards went to institutions in 26 states, the District of Columbia, and Puerto Rico.

Table 5
ADVANCED TECHNOLOGICAL EDUCATION (ATE) AWARDS
FY94 AWARDS BY TYPE OF TECHNOLOGY

Type of Technology Number of Awards

Science Technologies
Biotechnology

Chemical Techrology
Computer Techne.ngy
Environmentsal Technology

N W ha RN

Engineering Technologies
Manufacturing
Electronics

Aerospace Technology
Other (GIS, Civil, etc.)

Lo U W

16
Core Courses
Mathematics
Physics
Technology Education
Multidiscipiinary/Interdisciplinary 1

W NN

Special (AACC) 1

Total 58

The planned national impact of the ATE program is large, especially that of the 3 Centers and
large curriculum and faculty enhancement awards. The Environmental Center which is a joint

~
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effort of Eastern lowa Community College, Kirkwood Community College, Hazardous Materials
Training and Research Institute (HMTRI), and Partners for Environmental Education (PETE)
involves over 300 community colleges in their dissemination efforts. They estimate that in the
first 3 years of their award, they will directly impact 300 community college teachers, 300 pre-
college teachers, and 5500 students. As a secondary effect, each of the 600 teachers is expected
to teach an average of 100 students per year in environmental programs or literacy programs
which gives the projected impact around 60,000 students during the award period. The
Advanced Manufacturing Center significantly involves community colleges in three other states
in the development stage with significant other involvement planned in beta testing stages. It is
estimated that the projected three year impact of the 1. * year of ATE awards will be
approximately 7000 teachers and faculty and over 800,000 students.

Instrumentation and Laboratory Improvement

The Instrumentation and Laboratory Improvement (ILI) program supports the development of
new or improved laboratory courses or experiments in science, mathematics, engineering, or
technology. The dominant part of the program is Instrumentation Projects (ILI-IP) which
provides matching grants for equipment to carry out a proposed project. These projects then
serve as models for the use of instrumentation at other institutions. Grants in the ILI program
have been made to over 200 departments in two-year colleges over the past four years. For
example, SUNY Technical College at Delhi is using graphing calculators and imaging power of
computers to enhance calculus, differential equations, and finite mathematics. The project
focuses on qualitative properties of mathematics problems and the interdisciplinary applications
of mathematics. Parkland College is introducing programmable logic controllers (PLCs) into an
electrical power curriculum. This allows Parkland to provide PLC education for electronics
technicians and for maintenance electricians in line with needs of local industries. Fox Valley
Technical College is providing an integrated approach to the laboratory compenent of a Pulp and
Paper Chemical Technology Associate Degree program to respond to the need of the local paper

industry for graduates to work in integrated and automated manufacturing and research
operations.

The Leadership in Laboratory Development projects (ILI-LLD) portion of the program supports
the intellectual effort needed to develop national models for undergraduate laboratory instruction.
The ILI-LLD supports project costs beyond equipment. For example, Spokane Community
College is developing a series of minicourses entitled Chemistry in Modern Society:
Fundamental Concepts and Practical Applications. About 10 two-hour laberatories are designed
for each of five minicourses carrying 1 credit each. These minicourses iticlude fundamental
concepts, nuclear, environmental, art, and pharmacological applications of chemistry.
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Table 6
ILI Proposal Activity
By Type Institution
FY 93 and FY9%4
1993 1994
# Proposals # Awards Success # Proposals # Awards  Success
Rate : Rate
Doctoral 970 170 17% 666 164 25%
Institution
Four-Year 1022 337 33% 907 334 37%
Institution
Two-Year 204 63 31% 200 59 30%
Institution
Totals 2197 569 26% 1773 557 31%
Undergre ate Faculty Enhancement

The Undergraduate Faculty Enhancement (UFE) program supports projects that enable faculty
members who teach undergraduate education to gain experience with recent advances and new
experimental techniques in their fields and learn new ways to incorporate these into
undergraduate instruction. Projects are regional or national in scope and typically consist of
hands-on workshops or short courses, along with follow-up activities. For example, Jamestown
Community College and the Association for Computing Machinery (ACM) a1 sponsoring a
workshop to enhance the background of faculty teaching computing sciences at two-year
colleges that serve large numbers of native Americans. Participants learn about computing
science topics and methodologies to be offered in associate degree programs as identified in the
recently completed two-year college computing curricula recommendations of ACM. Through
contact with industry representatives, participants also become aware of current employment
practices, opportunities, and issues. Many UFE workshops are held on two-year campuses o
encourage collaboration of faculty from many types of institutions. One of the two workshops
on Teaching Differential Equations with Computer Experiments was held at West Valley
College, a iwo-year institution. West Valley is one of six members of a consortia which also
includes Harvey Mudd College, St. Olaf College, Rensselaer Polytechnic Institute, Cornell
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University, and Washington State University. Three of the eight workshops supportec under an
award to the Mathematical Association of American for the Interactive Mathematics Text Project
were given at two-year colleges.

A major component of UFE is regional coalitions of two- and four-year colleges and universities.
FY94 represented the third year of the initiative to encourage such coalitions. The coalitions
include activities to help faculty learn about new advances in their disciplines and to incorporate
these developments into the curriculum. Continuing activities are very important to ensure
interaction among coalition members; for that reason coalitions are usually funded for a period of
two to three years. The first round of coalitions began during the summer of 1992. In FY93,
eight new coalitions were started involving more than $800,000 in NSF support. In FY94, nine
new coalitions were formed involving more than $1,200,000 in NSF support. A total of 18
projects were supported in FY94 either through new or continuing awards. These include
coalitions of two-year institutions, coalitions of two- and four-year institutions, or projects at
four-year institutions primarily for two-year faculty. For example, the University of Maryland
College Park, Montgomery Community College, and Prince George’s Community College
formed a coalition of two- and four-year institutions in the Maryland and District of Columbia
area to explore visual thinking in mathematics. Mathematics topics are chosen from chaotic
dynamics and fractal geometry. Academic year programs are being conducted in which
participants continue the mathematical and curricular dialogue begun during the workshops.
Texas A & M University and Lee College formed a coalition for the two-year colleges in Texas.
These workshops focus on recent developments in physics research, innovative physics teaching
methods, and successful techniques for recruiting local minority studeats into two-year college
science and engineering programs.

Table 7 o]
1994 Coalitions ¢f Two-Year and Four-Year Institutions

(New and Continuing Projects)

Discipline Number of Projects

Chemistry

Computer Science

Engineering

Geosciences
Interdisciplinary/Multidisciplinary
Life Sciences

Mathematics

Physics

Social Sciences

O N = O U e e

Total

ok
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Community college faculty also attend many of the other workshops supported by the UFE

program. The table below estimates the number of faculty who have attended faculty

enhancement workshops. While some data may be missing, the percents are representative.

: Table 8
INSTITUTIONAL AFFILIATION

1992 1993

OF PARTICIPANTS IN UFE-SUPPORTED WORKSHOPS

1994

99% (88/89) Reporting 66% (74/112) Reporting 91 % (69/76) Reporting

Number % Total Number % Total Number % Total

Two-Year Col. 594 29% 427 24% 624 30%
Four-Year Col. 610 30% 547 30% 638 31%
Universities 834 41% 839 46% 791 39%
TOTAL 2038 1813 2053

Course and Curriculum Development Programs

Course and Curriculum Development

The Course and Curriculum Development program supports projects to improve the quality of
courses and curricula in science, mathematics, engineering, and technology. It encompasses
activities affecting the learning environment, content, and experience of instruction. This
component seeks projects that envision major changes with potential national impact that result
in widely disseminated produc.s such as textbooks, software, and teaching materials. For
example, Greenfield Community College is developing the TEME (Totally Enclosed Modular
Environments) model as the experiential laboratory of the Human Ecology Curriculum. This
project includes an oceanographic research simulation which provides college and secondary
school students an opportunity to participate in a hands-on science educational experience.
Faculty at the two two-year campuses of Miami University (Middletown and Hamilton) are
revising the general chemistry course to make it more interesting, r¢levant, and accessible to
students with various academic backgrounds. This effort involves the design, development, and
testing of discovery-based laboratories scenarios and supplements which illustrate topics in
chemisury through activities that extend beyond the classroom. CUNY Queensborough in New
York is modernizing its electrical and computer engineering technology courses. The project
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employs a comprehensive mastery of material, heightens student academic participation and
achievement, emulates an industrial work place environment, and enhances academic and
employment opportunities for students. Catonsville Community College is incorporating learning
strategies with an emphasis on improving scientific literacy, especially critical thinking and
problem solving, into a psychological biology course.

Calculus and the Bridge to Calculus

The purpose of the Calculus Program is to foster improvement in the quality of calculus
instruction on the national level. Supported projects include large-scale calculus revision
programs, implementation at large institutions or by consortia of institutions, new calculus
development projects, and preparation for calculus projects. For example, Peralta Community
College District, San Francisco City College, California State University Haywood, and San
Francisco State VJniversity are preparing faculty to adapt and implement the Harvard Calculus
Consortium and evaluating the impact of the programs on student learning. The Maricopa
Community College System, with over 100,000 students on 11 campuses, is developing a new
bridge to calculus program. Indian River Community College in Florida is developing
instructional materials to support the Harvard Consortium materials. The teacher supplement
contains examples of using the graphing calculator as an instructional tool, including generation
of real data using the Calculator Base Laboratory System (CBL). The materials integrate
practical applications taken from astronomy and physics and other disciplines that use
mathematics. Dutchess Community College in New York continues to create an integrated
calculus/physics sequence. The Maricopa Community College System is developing a sequence
of “bridge-to-calculus” courses in cooperation with Arizona State University. A consortia of two-
and four-year institutions in the state of Washington continues to disseminate and adapt as well
as evaluate the use of both the Duke and Harvard materials throughout the state.

Many community colleges are being affected by other calculus reform efforts. SUNY Suffolk
Community College is part of the Harvard Calculus Consortium. Montgomery College is part of
the Howard Consortium. Four community colleges are part of the Sam Houston State calculus

project. In addition, many two-year colleges have adopted the reform calculus texts supported
through the NSF Calculus Program.

Leadership Opportunity in Science and Humanities Education

The Division of Undergraduate Education, the National Endowment for the Humanities Division
of Education (i - ~71), and the Department of Education's Fund for the Improvement of Post-
Secondary Education (FIPSE) have established the Leadership Opportunity in Science and
Humanities Education (CCD-LOSH). The program seeks projects for the development of
undergraduate courses and curricula that meaningfully link the study of science and the
humanities. For example, Middlesex Community College is developing faculty seminars and
subsequently four core courses involving environmental, industrial, sociological, and literary
histories of Lowell, Massachusetts.
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Programs are designed to improve the educational experiences of all students in school settings
and to increase and improve the opportunities for all individuals to explore science, mathematics,
and technology beyond the school setting. The Division seeks to achieve these goals by
supporting projects to develop and implement high-quality instructional materials; enhance the
mathematical, scientific, pedagogical, and technological knowledge of teachers and create a
cadre of teacher change-agents; and provide stimulating environments outside of school to

increase the understanding and appreciation of science and mathematics and their applications by
individuals of al! ages.

ESIE directly supported to two-year colleges in FY94 through the following programs:

e Advanced Technological Education (ATE) for the development of courses, curricula,
and faculty and teacher development to improve the quality of the education for science
and engineering technicians. '

e Teacher Enhancement (TE) for the professional development programs that lead to a
new level of teacher competence and a supportive school culture that empowers teachers
to engage all students in science, mathematics, and technology education.

e Young Scholars (YS) to excite students in grades 7 - 12 about science, mathematics, and
technology and to encourage them to investigate and pursue careers in these fields.

Table
DIVISION OF ELEMENTARY, SECONDARY,

AND INFORMAL EDUCATION (ESIE)
FY94 GRANTS TO TWO-YEAR COLLEGES BY PROGRAM

Program Number of Awards EY94 Dollars
TE 6 $1,057,731
YS 8 430,152
ATE 40@ 4,479,000
Totals 54 $5,966,883 *

@ ESIE contributed funds to 40 of the 58 awards made in the ATE program. The dollars reported are 1/3rd of the
total dollars awarded since the funds were divided 2/3rds DUE, 1/3rd ESIE.

* Dollars reported are only FY94 dollars. Total commitment for these awards including out-year funding totals
L$13.0 million.
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Y | Technological Educati

The purpose of the new ATE program is to promote exemplary improvement in advanced
technological education at the national and regional level through support of curriculum
development and program improvement for technicians being educated for the high periormance
workplace of advanced technologies. The focus of the ATE program is the development of
strategies to strengthen two-year college technician education as well as improving the education
of prospective technicians at the secondary school level. Expanding opportunities for technicians
at four-year colleges and universities and after employment are also addressed. Those projects
and centers supported through the ATE program will result in major improvements in advanced
technological education, build collaborations among academic institutiors and between academe
and industry, serve as models for other institutions, assure that students acquire strong
backgrounds in mathematics and science, and yield nationally-usable educational products. For
example, the American Chemical Society is developing, in collaboration with two-year college
faculty, curriculum materials for secondary school chemistry technology programs which will
prepare students to enter chemistry technician programs and other technical programs in two-
year colleges. The project is entitled Science Technology: Knowledge and Skills.

A full report on the FY94 ATE program can be found in the NSF publication Advanced
Technological Education: 1994 Awards and Activities (NSF 95-6) and a more complete
description in the section of this document on undergraduate education. Please consult this
document for a more comprehensive description of the program including abstracts of awards.

Teacher Enhancement

All teachers must continue professional development and renew career commitments. Well-
prepared teachers need to engage in activities that enrich and strengthen their teaching; to
influence and improve the teaching of their colleagues; and to be recognized for their efforts.

~ Teacher Enhancement (TE) supports development of effective approaches and creative materials
for the continuing education of elementary, middle, and secondary teachers of science,
mathematics, and technology. Success*ul projects emphasize both content and pedagogy; help
teachers develop and exercise leadership qualities; and provide opportunities for continuing
professional growth and interaction. Projects typically involve intensive summer workshops
followed by activities during the academic year. For example, Sinte Gles. a College Center is
developing leadership teams and educating teachers to improve mathematics and science
education for American Indian elementary students. Teachers attend three years of the project
and in the third year act as mentors and facilitators. Administrators from target schools also

attend for at least one week during one summer institute and fully participate in mathematics and
science education at their schools.
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Young Scholars

Commitment and preparation for careers in science, mathematics, engineering, technology, or
education in these fields begin during secondary school years. The Young Scholars (YS)
Program, which targets high-potential and high-ability youth in grades 7 - 12, is designed to
inform and excite students about these disciplines and to encourage them to investigate careers in
these fields. The YS program strongly emphasizes student participation in the process of
scientific discovery through interaction with practicing scientists and science educators both in
the laboratory and in the field. Projects offer a combination of instruction, research, and
problem-solving activities along with a discussion of career preparation and science ethics. For
example, Atlanta Metropolitan College is providing a YS project in chemistry and mathematics
designed to enhance the scientific and mathematical awareness of minority and female students.
Students are involved in classroom discussions and lectures as well as laboratory and field
experiences stemming from an investigation into the chemistry of the environment. Students also
investigate concepts involved in mathematical modeling.

Division of H R Devel

The programs in the Division of Human Resources Development (HRD) reflect the Foundation’s
commitment to developing the resources of the scientific and technical community as a whole.
The Division has primary responsibility for broadening participation of underrepresented groups
in science, engineering, and mathematics (SEM). The Division operates and coordinates a range
of programs that focus on increasing the presence of minorities, women and girls, and persons
with disabilities in SEM.

(Jli for Minority Participati
The Alliance for Minority Participation (AMP) program at NSF is a comprehensive and
multidisciplinary undergraduate program designed to significantly increase both the quality and
the number of baccalaureate degrees in science, engineering, and mathematics (SEM) earned by
groups who are underrepresented in SEM. AMP supports alliances via cooperative agreements
that contain each alliance’s goal (the current number of minorities obtaining BS degrees in SEM
and the alliance’s five year goal) and specific work statements that describe how the alliance will
achieve its goal. AMP institutions are committed to better serve all SEM students today and to
institutionalize changes that will ensure that all students have access to quality SEM educational
opportunities.

Alliances establish partnerships among comnunity and other two-year colleges, four-year
colleges and universities, school systems, other government agencies, major National SEM
laboratories and centers, industry, private foundations, and SEM professional organizations as




necessary to achieve AMP objectives. Two-year colleges are involved in virtually every AMP
project in significant ways.

For example, 18 of the 20 campuses of the California State University (CSU) system are each
paired with a feeder two-year college member of the state community college system. The heart
of the alliance program is a sequence of supplemental workshops to which a group of minority
students are asked to make a commitment. In the summer before their freshman year students
take a four-week summer workshop focusing on entry level mathematics courses followed by a
year long workshop which parallels and supplements the students’ freshman year courses in
mathematics. In the second year, students attend another four week summer workshop which
focuses on physics, chemistry, or biology combined with appropriate mathematics. This second
workshop is followed by a year long workshop focusing on science. All workshops are located
on one of the CSU campuses, but academic year activities take place at both the CSU campuses
and the community college locations.

The New York City Alliance is a coalition of 16 colleges within the City University of New
York (CUNY) who share a five-year goal of doubling the number of underrepresented minority
students earning degrees in science, engineering, and mathematics. The coalition includes 7
community colleges, 8 senior colleges, and 1 technical college. The project is leading a change in
the teaching of mathematics and science, especially at the introductory level. The new approach
emphasizes problem-solving and collaborative learning. Alliance initiatives are improving the
articulation between community and senior colleges. One of the four project directors is from
Bronx Community College.

The Texas AMP, lead by Texas A & M, helps remove obstructions that minority students face at
four-year institutions and creates a pipeline between community colleges and four-year
institutions. Active and lead AMP institutions includes 5 four-year institutions and 9 community
colleges. Community college students are also recruited for industry internships so that all
students can benefit from the experience. Two activities which specifically promote the pipeline
between community colleges and four-year institutions are the Trans-Texas Videoconference
Network and the Office of Transfer and Articulations.

A newly formed Alliance is the All-Nations Alliance for American Indians which is developing
and implementing innovative programs with input from both the Indian community and the SEM
community to enhance matriculation of American Indians at three critical transition points two of
which involve community colleges: (1) high school to college (tribal/community/four-year), (2)
two-year college (tribal/community) to four-year, and (3) four-year institutions to doctoral-
granting programs in SEM fields. The two lead institutions are Salish Kootenai Coliege (SKO),

a tribal college, and Montana State University, a SEM baccalaureate and doctoral degree granting
college.

Data from 7 of the 20 AMP projects which are currently being supported is given in Table 10 as
a measure of partial impact of the AMP program on community colleges.




Table 10

Community College Involvement in AMP Projects

Number of Community Colleges and

Total Community College Enrollment Per Alliance

* n/a -- Alliance was initially funded in a later year.
¥ n/r -- information not received

7/20 AMPS Reporting
' FY92-94
Alliance 1992 1993 1994
Arizona .
Community Colleges 11 20 18
CC Enrollment 159,551 146,034 109,737
Florida/Georgia _
Community Colleges n/a* 3 3
CC Enrollment n/a* 66,363 80,039
New Mexico
Community Colleges n/a* n/a 14
CC Enrollment -, n/a* n/a 37,100
New York
Community Colleges na* 6 6
CC Enrollment n/a* 58,072 59,791
South Carolina
Community Colleges n/a* 1 1
CC Enrollment n/a* 12,206 16,394
Texas A& M
Comrunity Colleges 3 9 n/r'¥
CC Enrollment 8,532 26,063 n/r ¥
University of Texas
Community Colleges n/a* 6 3
CC Enrollment n/a* 132,811 31,884
Totals
Community Colleges 14 45 45
CC Enrollment 168,083 441,549 334,945




Other HRD Support

In addition to the AMP program, HRD directly supported two-year colleges through the Summer
Science Camps Program and the Program for Persons with Disabilities. Seattle Central
Community College in cooperation with the Seattle School District and Seattle businesses is
implementing a Summer Science Camp Program for underrepresented middle school students
entitled The Biosphere of Tomorrow. Activities are designed to increase awareness of the
region’s environment and how urbanization has affected the water quality of Pugent Sound.

Linn Benton Community College is being supported under the Program for Persons with
Disabilities to review and compare present technologies used in Europe and the United States to
improve access to education by students with visual, hearing, motor, and learning disabilities.
Research will be used in formulation of a SEM program at Oregon State University for education
of students with disabilities.

Other EHR Support

Two-year colleges are also receiving support through the Office of Systemic Reform (OSR) and
the Division of Research, Evaluation, and Dissemination (RED).

Indian River Community College, supported through the Studies Program in RED, is
examining the competencies needed by people entering technology-based industries and mapping
those skills with relevant two-year curricula.

The Office of Systemic Reform (OSR) supports the state systemic initiatives, the urban systemic
initiatives, and the rural systemic initiatives. Community colleges are involved as appropriate in
numerous of the state and urban systemic initiatives; however, the focus of these programs is to
improve science, mathematics, engineeriny, and technology education for grades pre-K through
12. The Rural Systemic Initiative (RSI) involves community colleges in more substantive ways.
Activities to date for that program are reported below.

Rural Systemic Initiati

The goal of the Rural Systemic Initiatives (RSI) is to promote systemic improvements in science,
mathematics, and technology education for students in rural, cconomically disadvantaged regions
of the Nation, particularly those that have been underserved in NSF programs, and to ensure
sustainability of these improvements by encouraging community development in conjunction
with instructional and policy reform. In addition, programs should help prepare a technologically
competent workforce to enhance the infrastructure of economic development activities within a
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community or region by strengthening the science, mathematics, and technology instructional
capacities of regional colleges and universities, particularly community and technical colleges
responsible for technician education. Programs also strengthen other lower division instruction
of technical curricula and entry-level science and mathematics curricula of the future teaching
workforce.

In FY94, the RSI Program made 4 development awards (average award size $250,000) and 2
planning grants (approximately $60,000 each). These collaborations extend across K-12 school
systems and into institutions of higher education resulting in the meaningful alignment of
funding, curriculum, instruction, assessment, teacher preparation, and guidance systems. All
consortia include two-year colleges or institutions which offer associate degree programs.

For example, Turtle Mountain Community College is leading the High Plains Rural Systemic
Initiative which brings together 17 American Indian Tribal colleges and other institutions,
agencies, and businesses involved in science, mathematics, engineering, and technical (SMET)
education in North Dakota, South Dakota, Nebraska, Wyoming, and Montana. This initiative is
seeking to identify and coordinate efforts to remove impediments for exemplary student
performance in SMET education among American Indians.

As another example, the Appalachia Rural Systemic Initiative is a collaborative effort among
the states of Kentucky, West Virginia, North Carolina, Virginia, Tennessee, and Ohio comprising
the central Appalachian region. The coalition is directing, facilitating, and organizing a series of
activities designed to determine needs and strategies for systemic educational reform in a
geographically challenged and economically depressed area. Study groups, all of which include
two-year college representatives, are bringing the concept of systemic reform to isolated school
districts while gathering information, identifying resources which exist and those which are
needed, and developing recommendations for systemic reform of science and mathematics
education throughout the region.
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LEVERAGED PROGRAM SUPPORT:
RESEARCH DIRECTORATES

NSENET

NSFNET encourages and facilitates scholarly communication and collaboration by providing
data network access to researchers and educators, supercomputer centers, and information
resources. NFSNET supports expansion, operation, and use of the NSFNET backbone service
and assists mid-level networks, and supports network conrections from institutions of higher
education to mid-level networks. In FY94, NSFNET supyorted direct access for 26 two-year
colleges for connections to the Internet. Other two-year colleges were supported through larger
grants which have helped consortia of institutions gain access to internet capabilities. More than
200 two-year colleges are now being connected to the internet through statewide consortia (e.g.,

in North Carolina through NCREN, in Kansas through KANnet, and in Georgia shrough
PEACHDnet.)

For example, Clackamas Community College in Oregon is benefiting from access to resources
of the internet including libraries and supercomputers. Faculty and students can communicate
and collaborate with colleagues at other institutions in pursuit of educational and research
opportunities. NSFNET is also supporting Chesapeake College in Maryland to connect to
SURAnet, the mid-level network located in the southeastern United States. By linking to the
mid-level network, faculty and students can explore innovative educational resources including
databases, information services, high speed communications, file transfers, and library resources.
Fond du Lac Community College is the first Minnesota Community College system campus to
join MRNet and one of the first American Indian Higher Education Consortium (AIHEC)
members to offer Internet services on carapus. Fond du Lac Community College is planning to
be in a position to offer leadership and technical assistance to other ATHEC institutions.

Other Selected Examples

Fond du Lac Community College has a Computer and Information Science and Engineering
Institutional Infrastructure award to increase the number of American Indian students
attaining four-year and graduate degrees in computer science and engineering. This model is
increasing interest in computer science and engineering among American Indian youth, '
supporting the bridge between the K-12 schools to the tribal college, strongiy supporting students
in lower division computer science and engineering courses, and supporting students as they
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transfer from the tribal college to four-year computer science programs. It is designed to be
attractive and applicable to tribal K-12 schools and colleges governed by sovereign tribal nations
which are key providers for American Indian youth living on or near tribal lands.

A faculty member at Allegany Community College has been awarded a Research at
Undergraduate Iustitutions (RUI) to study TY Insertional Mutagenesis in Yeast. The goals of
the project are to increase the general utility of insertional mutagenesis using inducible TY
elements in budding yeast and to gain a better understanding of mechanism of gene disruption by
TY. The investigator, a professor at a rural community college, is involving her students in this
research, thus raising their scientific literacy and possibly inspiring future research careers.

Faculty members at Butte College through the Biotic Surveys and Inventory program are
mapping, photographing, and digitizing the ossil dinosaur quarry at Dinosaur National
Monument as well as quarry maps of the original rock face which no longer exists. This project
is new to paleontology and has the possibility to revolutionize the science by combining
traditional approaches with emerging technologies in surveying, photogrammetry, computer-
aided mapping, and advanced database design. It also has the potential to be used in informal
science programs and classroom instruction. '

A faculty member at Massachusetts Bay Community College through the Metabolic
Biochemistry program is researching the complex mechanism which operates in mammalian
systems to control prostaglandin formation. Prostaglandins are so called local hormones which
are produced quickly in local tissue cells as a result of corporal stress such as temperature
changes, fatigue, or wounding. This research is designed to help in understanding of how the
mammalian body controls its temperature and combats fatigue, how fat is formed and used, and
how tissue becomes inflamed and irritated.
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Technology Reinvestment Project (TRP)

The mission of the Technology Reinvestment Project (TRP) is to stimulate the transition to a
growing, integrated, national industrial capability that provides the most advanced, affordable,
military systems and the most competitive commercial products. The TRP encourages and
pursues its goal of industrial base integration through competitively selected technology
proposals. The unifying theme of all funded activities is that investments in dual-use technology
development, deployment, and education will offer significant advantages to the military security
of the nation and lead to flexibility, affordability, and competitiveness for U. S. firms
internationally.

The TRP is divided into four related Competition Areas: Technology Development to promote
the development of dual-use technologies; Regional Technology Alliances to enhance regional
industrial capabilities that are important to national security; Manufacturing Education and
Training to establish programs for the retraining of Defense workers and improvement of the
manufacturing curriculura in U. S. colleges and universities; and Small Business Innovation
Research to encourage scientific and technical innovations by small businesses.

Two-year colleges were supported in most of the areas either uirectly or as part of consortia
activities. Most of the direct support however was through the Manufacturing £ducation and
Training (MET) area which is administered through NSF.

Manufacturing covers a wide range of technologies and concepts, and encompasses the full
spectrum of materials, products, and processes upon which the American industrial enterprise is
based. In the context of the Manufacturing Education and Training (MET) competition,
manufacturing includes the full range of economic activities from chemical and biotechnology

processing to electronic component and system fabrication, durable goods production, fabrication
of structures, and other manufacturing sectors.

Activities in the MET area focus on upgrading ind*~#dual skills with the aim of producing a
world-class, flexible manufacturing workforce tha will function effectively under both Defense

and commercial production regimes. They also focus on providing the highly-skilled, flexible,
technical workforce of the future.

TRP/MET activities provide Defense and commercial engineers and technicians with improved
knowledge of manufacturing engineering, science, and mathematics so they may more
effectively contribute to the global competitiveness of the United States industry. Emphasis is on
dual-use manufacturing engineering skills and business knowledge. Activities target the
improvernent of curriculum and educational tools at universities, two- and four-colleges,
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technical and vocational schools, and pre-college educationa’ institutions, and emphasize
partnerships among these educational institutions. Activities place special emphasis on skill
conversion for engineers, technicians, and other professionals displaced by the Defense draw-
down.

In FY94, six two-year institutions were directly supported by TRP/MET awards. Four of these
have NSF proposal numbers and were included in the summary of awards at the beginning of this
document. Five additional awards have two-year college co-principal investigators and
significantly involve two-year colleges in project activities.

Table 11
Technology Reinvestment Project/
Manufacturing Education and Training Awards

FY9%4
Type of Institutions # of Awards ' FY94 Doliars
Two-Year College 4 $1,751,471
Grantees/NSF Awards
Two-Year College 2 650,708
Grantees/NASA Awards
Four-Year Institutions 4 2,399,003
with Two-Year College
Co-Principal Investigators
NSF Awards
Totals 10¥ $4,801,182 * ¥

¥ In Table 1 in the front of this document, only the 8 awards with NSF numbers are included.
Dollars reported in Table 1 is the total of two-year college grantees with NSF award numbers and
25% of the dollars to four-year institutions with two-year college co-principal investigators.

* Dollars reported are FY94 only. Total funding including out-year commitments is $8.4
million. '
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NOTES ON SOURCE OF DATA

The data provided in Tables 1,2,3,4,9, and 11 came from the NSF Main Database. It was verified
whereas possible by reading abstracts. In a few cases, dollars on awards are included when it
was known that institutions were not coded as two-year institutions in the main database but are
two-year institutions (e.g., South Seattle Community College). Data from Table 5 was supplied
by reading the abstracts from the Advanced Technological Education (ATE) program and
verified by the ATE principal investigators. Data in Table 6 came from the Division of
Undergraduate Education Instrurnentation and Laboratory Improvement program records. Data
in Table 7 came from reading the abstracts in the Undergraduate Faculty Enhancement program
and verified with DUE program directors. Data in Table 8 came from information provided by
the principal investigators of Undergraduate Faculty Enhancement projects. Data in Table 10 was
provided by HRD and is self-reported data from AMP projects.

Summaries include awards where either the nrincipal investigator or a co-principal investigator
was from a two-year college. The only exceptions to this are two of the Alliances for Minority
Participation (AMP), one State Systemic Initiative (SSI), and one Urban Systemic Initiative
(USI). It is difficult vo determine the direct benefit to two-year colleges through these programs,
although it is recognized that the benefit is substantial. Because the awards in these programs are
very large, it was determined that including those amounts would skew the data. A conservative
estimate is that 10 to 25% of those projects directly benefit two-year colleges. In addition,
conservatively, it is also estimated that most of the other AMP, SSI, and USI projects also
provide 1% to 25% direct benefit to two-year colleges.

This report was prepared by the Division of Undergraduate Education. While every effort was
made to secure information from other sources, some information may be missing. In addition,
programs officers in ESIE, HRD, Engineering, CISE, and OSR reviewed the information
provided in this report. V
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Appendix I

Advanced Technological Education
Report froin Leadership Workshop

The National Science Foundation (NSF) and the American Association of Community Colleges
(AACC) held a two and one-half day conference for the Advanced Technological Education
(ATE) principal investigators on October 27, 1994. An ATE Leadership Workshop preceded the
first Principal Investigator’s Conference. The Leadership Workshop involved education leaders
from two- and four-year colleges, universities, and secondary schools; leaders from industry with
interest in technical education; and representative from professional societies. The Principal
Investigator’s Conferrence which followed involved the 3 newly awarded ATE Centers, the 16
ATE planning grants for Centers, and 6 of the large curriculum development projects.

A primary purpose of the workshop and the conference was to focus on some critical issues
related to the ATE program such as industry’s expectations from technicians educated through
ATE projects and centers, future directions for the ATE program, and mechanisms for a

coordinated approach to the activities undertaken by the grant recipients for the centers and
various projects.

The opinions expressed in this appendix are those of workshop participants and do not
necessarily reflect NSF policy. The recommendations are under review at NSF.

Current Status of Technical Jobs

In industry today, the positions and roles of engineers, technologists, and technicians are
~hanging rapidly. Technician positions are evolving into what are currently engineering jobs and
responsibi!‘ties, and engineering jobs are evolving into something else. Technicians now require
more advanced technical skills as well as more mathematics, science, and technology
backgrounds. Today’s workforce must be technically well prepared to both participate and lead
in the high performance workplace of advanced technologies.

Workshop participants believe that currently there are many pathways to becoming a technician
in industry; techniciaris come with a wide variety of preparation. Many technical staff in
industry hold a BS degree in science or engineering; however, many of those jobs could be done
by a well qualified two-year science or engineering technology graduate.

One problem that the Leadership Conference participants identified was the lack of a common

definition or set of standerds for the term “technician.” According to participants, the United
States is the only industrialized nation without a formal system for the development and
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dissemination of workforce skill standards. “Technician” has not been defined in the way
occupational titles such as “engineer”, “nurse”, “lawyer”, etc. have been defined by the society.
No clear understanding of the skills and performance expectations from individuals functioning
as “technicians” exists. While Voluntary Industry Standards are being developed for 23 technical
jobs including manufacturing, chemical technology, environmental technology, and
biotechnology, the ultimate impact of these standards is yet to be determined. In addition, there
are many technical jobs which do not fall into one of the 23 categories and some of these
standards are not intended to be for advanced science or engineering technicians, but are more
skill oriented.

Employer representatives at the Leadership Conference predicted that in the future employees
will not necessarily have lifetime job security. Industry must respond to its environment and
cannot control all circumstances. Some employees will be regarded by employers as essential
and will be treated as investments, these technicians will be retrained or reeducated as
requirements change. Other employees will be temporary, and hired or laid-off as needs dictate.
Many jobs we now identify in industry will disappear, particularly at the engineering levels;
however, the expectation is that technician level jobs will increase in number and importance.

Some industry representatives reported that employers are more willing to hire recent graduates
rather than experienced workers because they had not yet developed bad work habits. However,
research findings reveal that most employers prefer to hire people with prior industrial
experience because they had demonstrable skills and a proven track record as employees.

Observations & Recommendations

During the course of the two and one-half days, discussions were held on the status of technical
jobs in the U.S., roles of industry, colleges, and secondary schools in technician education, and
the future direction for the ATE program. Questions, observations, and recommendations related
to the three main themes discussed at the Leadership Workshop and Principal Investigators
Conference are summarized below:

Issue 1: Technical Jobs - What is the role of engineers and technicians in U.S. industry
today? What role is industry playing in improving technician job opportunities, education,

and status? What are the skills expectations and educational needs for tomorrow’s
technicians?

e Two-year colleges should be more active in promoting the value of the associate degree. An
associate degree in a technical field should guarantee specific minimum levels of science and
mathematics background, technical and workplace skills, and performance expectations.

Employers should emphasize and support associate degree education for their technician
level employees.
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e Technicians of tomorrow will not only manage and operate technical machinery and systems,
but will also make operational decisions in such areas as inventory and safety management,
and quality control. There will be a convergence of today’s so-called white and blue collar
jobs to a new and expanded job category called “technical associates”. These “technical
associates” will be expected to be two-year college technical degree graduates. With new
expectations and demands placed on these technicians, they will need to have a broad based
technical and management related education. Academic programs suitable to prepare these

graduates will consist of general education requirements combined with the state-of-the art
technical content.

e With the increasing level of technical sophistication and job responsibilities, importance of
science and engineering technicians will grow as well. However, in order to attract good
students to very high paying, highly skilled technical jobs, the public image of a technician
must improve. Job classification of technicians must gain a certain level of societal respect.

e Lifelong learning will become more important. Industry must provide periodic education and
training programs to upgrade skills and knowledge of their permanent employees. Employees
need new skills to move from job to job. In order to accommodate the workforce, education
and training programs must be made available as employees make the transition from one
type of employment to another.

e Contrary to recent trends, industry may not continue to provide technical ecducation in-house.
Therefore, technicians graduating in the next few years will get good technical jobs if they
are properly educated. If there is a reduction in the engineering workforce, those positions
will be filled by well qualified two-year techniciaus.

Issue 2: Educational Programs - What is the role of education and industry in providing
for changing workplace needs? What resources must be provided for continually updating
employee and faculty skills? How can the education assure an appropriate level of science,
mathematics, and technology for technical programs?

e Because of the expanded role of technicians, academic programs designed for technician
education will become more sophisticated. Technicians will not only need a higher level of
technical knowledge, but also improved analytical and communications skills.

e Industry should expand its relations with educational institutions. Industry should continue
and, where necessary, expand educational reimbursement programs. Industry must provide
opportunities for internships to college and secondary school students.

e College faculty must use sumrner months for “return to industry” type of professional
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development activity to maintain currency in the state-of-the art technology in use in
industry, and industry should provide such opportunities for faculty. Similar opportunities
must be provided for high school teachers as well.

® Tech-Prep type of secondary school programs are very effective means for developing
student interest in technical careers. In order to keep up with the changing technologies,
today’s techniciaa will be expected to be self-motivated and life-long learners. Therefore,
along with the technical content, “tech-prep” type of curricula should also pr0v1de strong
foundation and understanding of rzlevant mathematics and sciences.

e Secondary schools must reinforce the need for science, mathematics, engineering, and
technology education for all students. Like the “college-prep” program of today, “tech-prep”
programs must also prepare students for advancement to college level education. Schools
must avoid putting students into “tracks”, and develop programs that provide greater
flexibility for entry and exit across these programs.

e Secondary schools and two-year colleges must work together to provide information about
the importance of technical education and educational opportunities at two-year colleges;
industry can be a valuable partner in this endeavor.

e Instructional techniques, both at secondary schools and colleges, should foster the
development of workplace skills, such as communications, critical thinking, problem solving,

computer applications, analytical capabilities, team work, environmental concerns, and work
ethics.

Issue 3: ATE Program - How can the ATE program have a national impact on
technological education to serve industry needs? How can industry, educational
institutions, and NSF work together to maximize the impact of the ATE program?

® ATE centers should function as “models”. ATE projects should develop quality educational
programs to prepare quality graduates. The graduates must be ready to move into today’s job
market, flexible enough to train themselves for new technology at their present workplace, or
in new jobs. ATE programs should provide broad based technical and life-skills based
education, and not just hands-on skills training program. Skills programs require employees
to be retrained every time a new system or process is brought into the workplace.

e Institutions and departments involved in ATE projects and centers must learn from each
other’s experiences and adopt and adapt their work when appropriate. This can be
accomplished only if the principal investigators involved in various ATE projects and centers
communicate, both formally and informally, with each other on a routine basis. In order to
facilitate such communications, a mechanism should be established to act as the conduit for
on-going communications. For example, a quarterly newsletter and Internet communications
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system for disseminating ATE related activities could be developed.

e ATE centers must collaborate with each other so that they comp.ement each other’s
activities. Centers should establish linkages among groups working on similar projects. The
role of centers should be to create space in which models are tested in a broader way. Centers
could also provide peer review and support to individual projects.

e Because of industry’s preference for an experienced workforce, ATE programs should
promote internship, cooperative work experience, and summer employment types of
educational programs. Because there may not be sufficient slots for industrial experience for
all students, ATE developed educational programs and courses must emphasize “real-world”
and project-oriented content, and cooperative learning and teamwork rather than competitive
and individualistic learning.

Concluding Comments

In order to remain competitive in the world market, American industry is faced with cutting costs
while simultaneously improving the quality of its products and services. To accomplish this
challenge, industry needs to focus continually on quality improvement and needs a higher quality
work force, one that is more highly skilled and more motivated. Employees of the future have to
be more flexible in order to adapt to rapidly changing technology. The success of efforts to
improve the American workforce depend upon the strength of partnerships that must form
between industry and all levels of education. Two-year colleges are essential to the preparation of
the nation’s technical work force. However, the strong commitment of industry representatives
and educators at the secondary and four-year college and universi‘v levels is also required.

Leadership Conference participants expressed their belief that the ATE program, initiated by the
Nationa! Science Foundation, acting through two-year colleges, four-year colleges and
universities, secondary schools, and businesses, is addressing this important issue. The ATE
program has the potential for making a significant difference both for the preparation and
development of technical employees and for the future of our nation.




Appendix II

History of the ATE Program: Important Dates

December, 1992

Spring, 1993

Summez, 1993

July 21 -23,1993

August 12, 1993

August 23, 1993

September 8, 1993
November 1, 1993
December 2-3, 1993

Late Dec., 1993
- Early Jan., 1994

January - March, 1994
March 22, 1994

April, 1994

May 12 - 14, 1994

May, 1994

Science and Advanced Technology Act (SATA) passes Congress
and signed by president which authorizes NSF to create the ATE
program

NSF prepares preliminary plans for ATE
NSF preliminary Outreach to community on ATE

ATE program preparation

NSF in cooperation with the American Chemical Society (ACS)
and the Federal Coordinating Council for Science, Engineering,
and Technology (FCCSET) hosts a national worksho