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Executive Summary

This project's original purpose was to design and pilot methods for assessing
employers' perceptions of the educational outcomes of Engineering Research Centers
(ERCs). The intent was to determine which of the available data sources and data collection
methods seem to be most effective for assembling a data base that would be useful for
assessing the degree to which the ERCs are meeting their educational goals. The major
product would be recommendations to the National Science Foundation's Engineering
Centers Division which could serve as guidesfor future ERC program evaluation efforts.

Inthe original proposal two types of employerswereto be assessed. Thefirst was
to be employers of a sample of Engineering Research Center (ERC) graduates. The
second group was to be a sample of employers of a comparison group of non-ERC
graduates. Two modifications were made at the project's February 1991 Consensus
Conference. First, conference attendeesdecided that it would not be practical to collect data
from employers of non-ERC graduates, as adistinct group. Asaresult, planswere made
to approach employerswho had both ERC-trained and non ERC-trained graduates working
under their direct supervision. Second, it wasdecided that, along with assessing employers'
perceptions of ERC and non ERC graduates, methods and instruments for surveying ERC
students and graduates should also be developed and piloted.

The resulting pilot project reported here isthe first multi-center attempt to develop
data sources and test methods systematically assessing programmatic impacts. The five
ERC Directors who volunteered to participate in and completed all phases of this pilot
project are to be commended for their cooperation and openness. They are:

The Systems Research Center at University of Maryland at College Park

The Engineering Design Research Center at Carnegie-Melton University

The Center for Telecommunications Research at Columbia University

The Biotechnology Process Engineering Center at the Massachusetts Institute of

The Engineering Research Center for Intelligent Manufacturing Systems at Purdue

The quality of the results as evidenced by the cooperation and response rates
demonstrate that ERC graduates are very willing to provide feedback to the NSF about
their ERC experiences and to provide names of their immediate supervisors so that they
can be approached about atelephone interview. It is also clear that employers of ERC
graduates are eager to offer their opinions about ERCs, their impacts on students, and the
degreeto which ERCs are meeting the goals for which they were established.

Generally speaking, information at the ERCs about where graduates are and what
they are doing is inadequate. Following-up ERC graduates and interviewing their
employers, both very important tasks, will remain extremely labor intensive unless
something is doneto simplify them. This report recommends atested low cost remedy.

Results, though preliminary, indicate that employers of ERC graduates have quite
favorable views of ERC graduates [refer to Attachment B - page 211 They also suggest
that ERC graduates have generally positive opinions about their ERC experiences [see
Attachment E - page 59]. Many ERC graduates report they need even more interactions
with industry. Finally, it iscommon for ERC graduates and their employers to indicate that
they are not particularly well informed about ERCs. Clearly, individuals served by ERCs
feel a need to be, and can be better informed about why ERCs were established, what
they are, and how their educational programs differ from those of non-ERC programs.



Summary of Methodological
Recommendations

Steps should be taken to ensure that evaluative data on ERCs and their graduates
be regularly and systematically gathered from employers of ERC graduates. To that end
the following recommendations are offered:

1 Require each ERC to approach each student who is about to graduate with a
BS, MS, or Ph.D. for the purpose of asking them to voluntary complete a
Graduate Location Information Form by May 1st of each academic year.

2. Do not require ERCs to collect program/ evaluation data from current
students.
3. The forms developed and used in this pilot were adequate for graduates

who are four or five years from graduation. We recommend, however, that
form revision conferences be convened every three or four years.

Employers were asked to make comparative judgments about ERC-trained versus
otherwise comparable employees who were not ERC-trained. About-to-graduate
undergraduate and graduate ERC students were asked to reflect upon their ERC
accomplishments and experiences. Baccalaureate, MS and Ph.D. graduates of ERCs
were asked for their retrospective assessments of their ERC experiences.

METHODS

The Site Visits and the Consensus Conference. Four of the ERCs, that were
established prior to 1987, were site visited by a project staff member in November of
1990. A Consensus Development Conference was convened in Washington D.C. in
February of 1991. The 20+ participants in the Consensus Conference met for the
purpose of developing a consensus on definitions of educational success within the context
of ERCs and on ERC educational outcome indicators. Conference participants
represented six ERCs, four industrial sponsors of ERCs, and the NSF. Conference
attendees decided that as many as six (rather than only two) of the oldest ERCs should be
included in the project. Conference attendees included:

From industry: Jeff Siirowa, Eastman Chemical Company
Ted Winterrowd, Director of Engineering, Cummins Engine Company
Richard Alben. GE Corporation Research and Development
Stuart L Brodsky, Contel Technology Center

From ERCs: Anthony Acompora, Center for Telecommunications Research
ColumbiaUniversity
John S. Baras, Systems Research Center, University of Maryland

GAN ))((I Ssr 9nResearchCen,er

John W. Fisher, Center for Adv Technology for Large Structural Systems
Lehigh University

George Harhalakis, Systems Research Center, University of Maryland

Chris Hendrickson, Engineering Design Research Center
Carnegie-Mellon University

Ralph P. Schlenker, Systems Research Center, University of Maryland

James Solberg, Engineering Research Center for Intelligent
Manufacturing Systems, Purdue University



The Survey Instruments. Following the Consensus Conference, five survey
instruments were developed The first two were:

Baccalaureate Pre-Graduation Form
Graduate Student Pre-Graduation Form [for current MS and Ph.D. students]

These were to be administered by ERC personnel just prior to commencement. The
remaining three forms included:

Undergraduate Student Follow-up Form
Graduate Student Follow-up Form [for graduates employed in industry]
Graduate Student Foliow-up Form [for graduates employed in academia]

These were to be administered by mail following location of the graduates by project staff.
Attachments E through J contain aggregated preliminary results of the five forms.
Attachments K through M contain masked preliminary results, by ERC, of the three ERC
graduate surveys; these are generally available only to NSF/ECD and to personnel in the
five participating ERCs.

Responsibility for Subject Recruitment and Data Collection. Because NSF/ECD
staff do not envision requesting ERC faculty or staff to locate or recruit graduates for follow-
up studies, they were not expected to do so in this pilot effort. The only requirement was
that the ERCs supply as much information about their graduates as they could so that
project staff could proceed with locating, contacting, and recruiting ERC graduates and their
employers.

Subjects

Five of the 6 ERCs that participated in the Consensus Conference supplied project
staff with names of their BS, MS, and Ph.D. graduates. The centers also supplied, if
known, lists of employers of their graduates Each center provided as much information as
they could about its graduates' supervisor and/or managers. The quality of the graduate
and employer identification and locator information varied greatly from center to center.
Regardless, project staff made every effort to locate as many ERC graduates and their
employers as possible from each center, using a variety of approaches, from the
information provided.

Current ERC Students

Response to Pre-Graduation Surveys. The two forms that were developed for
gathering opinionsfrom current students. These were designed to be administered by staff
at each of the five participating ERCs. The forms were distributed to each center on May
14,1991 via Federal Express. While this was a bit late for group administrations at several
of the centers before the graduates departed, it is significant that only one set of each form
was returned. This indicates that, contrary to the opinion of Consensus Conference
attendees, relying on centersto administerthistype of form, even in group administrations,
is probably not realistic.

ERC Graduates

Graduate Inclusion/Exclusion Criteria. Graduates must have met the following
inclusion/exclusion criteria in order to be included in the pilot:




1. THEY MUST HAVE GRADUATED FROM ONE OF THE FIVE PARTICIPATING E R C INSTITUTIONS.

2 THEY MUST HAVE BEEN GRANTED EITHER A BACHELORS OF SCIENCE, A MASTERS OF
SCIENCE OR A DOCTORAL DEGREE AND HAVE GONE THROUGH COMMENCEMENT ON OR
BEFORE AUGUST 31,1989.

3. THEY MUST HAVE BEEN EMPLOYED FOR AT LEAST SIX MONTHS.
GRADUATES WHO DID NOT MEET THESE THREE CRITERIA WERE EXCLUDED FROM THE PILOT.

IDENTIFYING ERC GRADUATES. NAMES OF AND INFORMATION TO HELP LOCATE AND CONTACT
ERC-AFFIIIATED GRADUATES WERE SUPPLIED TO PROJECT STAF- BY FIVE OF THE SIX ERCS THAT
PARTICIPATED IN THE CONSENSUS CONFERENCE. EACH OF THE ERCS WAS REQUESTED TO SUPPLY, IF
AVAILABLE WITHOUT AN INORDINATE AMOUNT OF EFFORT, AS MUCH OF THE FOLLOWING INFORMATION AS
POSSIBLE:

1. GRADUATE'S PERMANENT HOME ADDRESS (ADDRESS OF GRADUATE'S PARENTS FROM
THEIR ORIGINAL APPLICATION FOR ADMISSION);

PHONE NUMBER OF GRADUATE'S PARENTS;

NAME AND PHONE NUMBER OF GRADUATE'S ACADEMIC ADVISOR;

GRADUATE'S LAST KNOWN ADDRESS AND PHONE NUMBER,;

GRADUATE'S EMPLOYER'S NAME AND ADDRESS (IF KNOWN), AND;

GRADUATE'S EMPLOYER'S PHONE NUMBER (IF KNOWN).

o0 s wP

THE QUALITY OF THE INFORMATION SUPPLIED BY THE CENTERS VARIED CONSIDERABLY. ONE OF
THE CENTERS PROVIDED EXCEPTIONALLY COMPLETE AND ACCURATE INFORMATION (ITEMS 5 AND 6 WERE
UP-TO-DATE FOR OVER 9 0 % OF THE GRADUATES). THIS ENABLED PROJECT STAR- TO CONTACT GRADUATES
WITH GREAT EFFICIENCY. TWO OF THE CENTERS PROVIDED INFORMATION THAT WAS 8 0 % COMPLETE FOR
ITEM 5 AND 60 % COMPLETE FOR ITEM 6. AS A RESULT, PROJECT STAFF WERE MOST OFTEN ABLE TO
CONTACT THESE CENTERS' GRADUATES WITHIN 3 TO 5 TELEPHONE CALLS. TWO OF THE CENTERS SUBMITTED
DATA SETS WHICH WERE ONLY 50 % COMPLETE FOR ITEMS 1 THROUGH 6. FOR THESE CENTERS,
THEREFORE, PROJECT STAFF WERE OFTEN REQUIRED TO MAKE 6 TO 9 TELEPHONE CALLS IN ORDER TO CONTACT
GRADUATES. ONE OF THE CENTERS PROVIDED VIRTUALLY NO INFORMATION OTHER THAN THEIR GRADUATES'
NAMES. A FEW EMPLOYER NAMES WERE PROVIDED, BUT NO.INFORMATION ON THE EMPLOYERS'
STATE OR CITY WAS INCLUDED. PROJECT STAFF MADE SEVERAL ATTEMPTS TO IMPROVE THE QUALITY OF
DATA FROM THIS CENTER AND TO CONTACT THE GRADUATES WITH THE INFORMATION PROVIDED. THESE
EFFORTS FAILED AND THE CENTER WAS NOT INCLUDED IN THE PILOT. SINCE THIS WAS AN ENTIRELY VOLUNTARY
EFFORT, HOWEVER, AND SINCE MORE THAT ENOUGH INTERVIEW AND SURVEY DATA WERE BEING

GATHERED FROM THE OTHER FIVE ERCS, DROPPING THIS ER C FROM THE FEASIBILITY PROJECT WAS NOT A
PROBLEM.

LOCATION OF ERC GRADUATES. USING THE ABOVE-REFERENCED INFORMATION SEVERAL
COMBINATIONS OF APPROACHES WERE TESTED BY PROJECT STAFF FOR LOCATING ERC GRADUATES.
WHEN THE INFORMATION PROVIDED FOR A GRADUATE WAS EXHAUSTED WITHOUT SUCCESS, STAFF
ATTEMPTED TO GET MORE INFORMATION FROM THE CENTER. WHEN THIS WAS NECESSARY, THE
GRADUATE'S CENTER TYPICALLY HAD NO MORE INFORMATION THAN WAS INITIALLY PROVIDED. CONTACTS
WITH STUDENT'S ADVISORS WERE USUALLY NOT PRODUCTIVE, EITHER BECAUSE THEY HAD NO ADDITIONAL
INFORMATION OR WERE NON RESPONSIVE TO LETTERS WHICH REQUESTED MORE INFORMATION.

CONTACT/RECRUITMENT OF ER C GRADUATES. METHODS OF CONTACTING GRADUATES INCLUDED
SENDING INFORMATIONAL LETTERS ABOUT THE PROJECT WHICH REFERRED TO PENDING PHONE CALLS, AS WELL
AS PHONE CONTACTS ALONE. PHONE CALLS TO GRADUATES WHICH WERE PRECEDED BY AN
INFORMATIONAL LETTER WERE NO MORE EFFECTIVE FOR RECRUITING E R C GRADUATES THAN WERE PHONE
CALLS ALONE. LOCATED GRADUATES WERE HRST INFORMED ABOUT THE PURPOSES OF THE PILOT PROJECT.




Each contacted graduate was first asked if they would be willing to complete a follow-up
survey that would be mailed to them. They werethen asked whether they would be willing
to supply the name of their immediate supervisor or manager so that project staff could
approach them to see if they would be willing to participate in the telephone interview.
Each graduate was assur ed that hisor her name would not be divulged to their supervisor
or manager; and that the employer interview was designed to €licit their opinions about
ERC trained employees in general, nol about specific ERC trained employees. Once
these points were covered by the interviewer, over 95% of ERC graduates agreed to
complete a survey and to provide the name of the individual within their company or
university to whom they reported. This was usually their supervisor, manager, or
department chairperson. Once contacted by phone each graduate was asked if they would
be willing to provide the name of the individual(s) in their employing company, or in the
case of graduateswho were employed in academiatheir employing university, who would
be most knowledgeable about their abilities, strengths and weaknesses. The namesthe
graduates supplied turned out to be either managers, supervisors, or department heads.
Each located graduate was informed that we would contact, jf they gave their permission,
the indrvidual(s) whose name(s) they gave usfor the purpose of asking them to participate
in atelephoneinterview. Thegraduates were assured that under no circumstances would
we use their name.

L ocation. Participation, and Response Ratesfor Graduates.

No attempts were made to locate graduates that centers reported as being
employed in locations foreign to the United States.

Location rates. Location rates (the percentage of graduate names submitted by the
centersthat were.located and subsequently contacted by project staff) were asfollows:

85% for center #1

74%  for center #2

60%  for center #3

66%  for center #4

81%  for center #5 [Center #5's response rate is based on the number of
graduates employed in industrial settingsthat were located
and contacted, divided by the number of names of
graduates employed in industrial settings that were
randomly selected from thelist the center submitted.]

Participation ratesfor located graduateswho then participated wer e asfollows:

99%  for center #1
100% for center #2
100% for center #3
99% for center #4
90% for center #5

Response ratesfor graduates who wer e located and contacted wer e as follows:

88% for center #1
84% for center #2
88% for center #3
71% for center #4
79% for center #5



A TOTAL OF 283 ER C GRADUATE FOLLOW-UP SURVEY FORMS WERE MAILED. OF THESE, 230
SURVEY FORMS WERE RETURNED RESULTING IN A RESPONSE RATE OF 81%. ONLY 217 (94%) OF THESE
WERE USABLE BECAUSE 13 (6%) WERE NOT COMPLETE [7 HAD NO CENTER IDENTIFIERS AND 6 WERE
NOT COMPLETED BECAUSE THE GRADUATES DID NOT FEEL THEY HAD ENOUGH CONTACT WITH THE ERC1
THE TOTALS FOR THE BS GRADUATE FOLLOW-UP SURVEY, THE MS/PH.D. INDUSTRIALLY EMPLOYED
GRADUATE FOLLOW-UP SURVEY, AND THE MS/PH.D ACADEMICALLY EMPLOYED GRADUATE
FOLLOW-UP SURVEY, WERE 39,111, AND 67, RESPECTIVELY.

ERC GRADUATE EMPLOYER/SUPERVISORS

PROJECT STAFF IDENTIFIED AND CONTACTED EMPLOYERS OF ERC GRADUATES. SEVERAL
METHODS WERE PILOTED. THESE ARE SUMMARIZED IN THIS SECTION.

IDENTIFYING EMPLOYERS OF ERC GRADUATES. A COMBINATION OF APPROACHES FOR LOCATING
E R C GRADUATE EMPLOYERS WERE TESTED. THESE INCLUDED LETTERS AND PHONE CALLS, AS WELL AS
PHONE CONTACTS ALONE. THE COMMUNICATIONS WERE WITH THE PERSONNEL DEPARTMENTS OF
EMPLOYERS WHOSE NAMES WERE SUPPLIED BY THE CENTERS TO PROJECT STAFF. NONE OF THESE
APPROACHES WERE EFFECTIVE FOR GETTING NAMES OF SUPERVISORS OR MANAGERS OF ERC-TRAINED
EMPLOYEES. THE INDIVIDUALS CONTACTED WERE EITHER UNWILLING OR UNABLE TO PROVIDE THE
INFORMATION. AS A RESULT, ALL ATTEMPTS TO IDENTIFY AND CONTACT ERC GRADUATE EMPLOYERS
DIRECTLY WERE ABANDONED BECAUSE THEY WERE UNPRODUCTIVE. THE ONLY FEASIBLE METHOD OF
IDENTIFYING EMPLOYED ERC GRADUATES' SUPERVISORS, MANAGERS, AND DEPARTMENT
CHAIRPERSONS WAS TO ASK THE ERC-TRAINED EMPLOYEES FOR THE NAMES. OVER 95 % OF THE
CONTACTED GRADUATES PROVIDED THE NAMES OF THEIR IMMEDIATE SUPERVISOR.

CORSETING EMPLOYERS OF ERC GRADUATES- WITH THE GRADUATE'S PERMISSION, THEN,
EACH SUPERVISOR/MANAGER NAME WAS GIVEN TO ONE OF FIVE INTERVIEWERS TO BE CONTACTED BY
PHONE AND ASKED WHETHER THEY WOULD BE WILLING TO PARTICIPATE IN THE TELEPHONE INTERVIEW.
EACH EMPLOYER WAS INFORMED THAT THEIR NAME HAD BEEN SUPPLIED TO US BY ONE OR MORE OF
THEIR CURRENT EMPLOYEES.

PARTICIPATION RATES. A TOTAL OF 165 EMPLOYERS WERE CONTACTED BY PROJECT STAFF. OF
THESE 163 (99%) AGREED TO BE INTERVIEWED. BECAUSE ERC GRADUATE NAMES WERE NOT
RELEASED TO THE INTERVIEWEES AND BECAUSE SOME EMPLOYERS DID DQ1 KNOW WHO THEIR ERC

EMPTOYEE(S) WERE ERC GRADUATES. SOME EMPLOYER/SUPERVISORS COULD ONLY ASCERTAIN
WHICH OF THEIR EMPLOYEE(S) WERE E R C GRADUATES AFTEXPROJECT STAH- INFORMATION ABOUT ERCS
IN GENERAL AND/OR ABOUT THE SPECIFIC ERCS INVOLVED IN THIS PILOT PROJECT. MANY COULD NOT
FIGURE IT OUT EVEN WITH THIS INFORMATION. THEREFORE, ONLY 101 (62%) OF THE 163 INTERVIEWS
WERE RULLY COMPLETED. OF THE 101 COMPLETED INTERVIEWS. 85 WERE OF EMPLOYERS FROM
INDUSTRY AND 16 WERE OF EMPLOYERS FROM ACADEMIA. THE NUMBER OF COMPLETED EMPLOYER
INTERVIEWS FROM THE FIVE PARTICIPATING ERCS RANGED FROM 14 TO 40. THE COMPLETION RATES
WERE ROUGHLY PROPORTIONAL TO THE NUMBERS OF GRADUATES IN THE CENTERS.



PRELIMINARY RESULTS

DESCRIPTION OF THE ATTACHMENTS. ALL RESULTS FROM THIS PROJECT'S DATA COLLECTION EFFORTS
MUST BE CONSIDERED PRELIMINARY. ATTACHED TO THE MAIN BODY OF THIS REPORT ARE A SERIES OF
ATTACHMENTS WHICH CONTAIN BOTH AGGREGATED AND CENTER-SPECIFIC RESULTS FROM THE EMPLOYER
INTERVIEWS AND THE SURVEYS OF CURRENT ER C STUDENTS AND GRADUATES. THE ATTACHMENTS ARE
AS FOLLOWS:

ATTACHMENT A EMPLOYER TELEPHONE INTERVIEW SCRIPT

ATTACHMENTS BeD AGGREGATED RESULTS OF ERC EMPLOYER INTERVIEWS

ATTACHMENTS E-J AGGREGATED RESULTS OF ERC GRADUATE AND STUDENT
FOLLOW-UP SURVEYS

ATTACHMENTS K-M MASKED RESULTS BY ERC OF THE ER C GRADUATE SURVEYS

[NOTE: ATTACHMENTS K-M ARE AVAILABLE ONLY TO PARTICIPATING ERCS AND
NSF/ENGINEERING CENTERS DIVISION STAH~ THE KEY TO THE ERC IDENTITY
CODES IS NOT AVAILABLE. CENTER DRECTORS HAVE BEEN INFORMED AS TO
WHICH NUMBER REPRESENTS THER CENTERS DATA THEY ARE NOT INFORMED AS TO
WHICH NUMBERS HAVE BEEN ASSIGNED TO DATA FROM OTHER CENTERS)

T HE PRELIMINARY RESULTS IN THE ATTACHMENTS PROVIDE AN INFORMATIVE GLIMPSE AT ERC
GRADUATE EMPLOYERS' AND ERC GRADUATES' VIEWS ABOUT ERC IMPACTS ON STUDENT
DEVELOPMENT. RESULTS FROM THIS 1991-92 DEVELOPMENT/PILOT STUDY CLEARLY REALECT INITIAL
PROGRESS TOWARDS THE ULTIMATE EDUCATIONAL GOALS AND OUTCOMES OF THE ERCS. THEY SHOULD
BE USEFUL AS BASELINES AGAINST WHICH FUTURE ASSESSMENTS MAY BE COMPARED.

CONCLUSIONS ABOUT DATA SOURCES AND METHODS. RESULTS LEAD TO SEVERAL CONCLUSIONS
ABOUT DATA SOURCES AND DATA COLLECTION METHODS. FIRST, REGARDING DATA SOURCES, GRADUATES OF
ERCS ARE VERY WILLING TO COMPLETE A MAIL SURVEY ABOUT THEIR ERC EXPERIENCES AND TO
PROVIDE NAMES OF THEIR IMMEDIATE SUPERVISORS SO THAT THEY CAN BE APPROACHED ABOUT A
TELEPHONE INTERVIEW. EMPLOYERS ALSO RESPOND WILLINGLY TO QUESTIONS THAT ASK THEM TO
COMPARE THEIR ERC-TRAINED EMPLOYEES WITH OTHERWISE COMPARABLE EMPLOYEES WHO DID
NOT HAVE E R C TRAINING. SECOND, REGARDING METHODS, INFORMATION AVAILABLE AT THE ERCS
ABOUT WHERE GRADUATES ARE AND WHAT THEY ARE DOING IS INADEQUATE. EVEN IF THE LOCATING
INFORMATION IS IMPROVED, THE PROCESS OF LOCATING ER C GRADUATES AND GETTING INFORMATION
ABOUT THEM FROM THEIR EMPLOYERS IS SIMPLY TOO LABOR INTENSIVE TO EXPECT THE CENTERS TO
CONDUCT QUALITY FOLLOW-UP STUDIES IT IS VERY LIKELY THAT IF RESPONSIBILITY FOR SUCH STUDIES IS
ASSIGNED TO THE CENTERS, THERE WLL BE TOO MANY INCONSISTENCIES AND HOLES IN THE DATA SETS TO
MAKE THEM COMPARABLE. A TESTED LOW COST REMEDY IS DESCRIBED IN THE FOLLOWING SECTION.

CONCLUSIONS ABOUT THE ERC PROGRAM'S EDUCATIONAL IMPACTS. WHAT DO THE
PRELIMINARY RESULTS OF THIS PILOT SUGGEST ABOUT THE ER C PROGRAM AND THE ERCS' IMPACTS ON
STUDENTS? FIRST, THE PILOT DATA FROM E R C STUDENTS, GRADUATES, AND THEIR EMPLOYERS INDICATE
THAT EACH CATEGORY OF INDIVIDUALS HAVE QUITE FAVORABLE VIEWS OF ERCS AND OF THEIR
ASSOCIATIONS WITH THEM. ATTACHMENTS B AND E DEMONSTRATE THIS MOST GRAPHICALLY. GENERALLY,
BOTH STUDENTS AND GRADUATES REPORT THAT THEY NEED MORE DIRECT EXPERIENCES WITH INDUSTRY
THAN THEY'RE NOW GETTING. RESPONSES OF GRADUATES AND EMPLOYERS INDICATE THAT NEITHER
GROUP IS VERY WELL INFORMED ABOUT THE E R C PROGRAM OR ABOUT THE SPECIFIC ER C WITH WHICH
THEY ARE/WERE ASSOCIATED. STUDENTS, ESPECIALLY THOSE ABOUT TO GRADUATE, NEED TO BE BETTER
INFORMED ABOUT: WHY ERCS WERE ESTABLISHED: WHAT ERCS ARE; THE WAYS IN WHICH AN ERCS
EDUCATIONAL PROGRAM DIFFERS FROM OTHER GRADUATE PROGRAMS IN THE SAME ACADEMIC AREA; HOW
ERC-TRAINED GRADUATES CAN BE EXPECTED TO DIFFER FROM NON-ERC TRAINED GRADUATES, AND,;
HOW TO MARKET THEMSELVES WHEN THEY INTERVIEW FOR JOBS. EMPLOYERS ALSO SAY THEY WOULD
LIKE MORE INFORMATION ABOUT, AS WELL AS INVOLVEMENT IN ERCS.




METHODOLOGICAL AND STUDY
RECOMMENDATIONS

RECOMMENDATIONS. STEPS SHOULD BE TAKEN TO ENSURE THAT EVALUATIVE DATA ON ERCS
AND THEIR GRADUATES BE REGULARLY AND SYSTEMATICALLY GATHERED FROM EMPLOYERS OF ERC
GRADUATES. THE PRIMARY REASON IS THAT EMPLOYERS OF E R C GRADUATES ARE VIEWED BY ERCS
VARIOUS CONSTITUENCIES AS BEING THE MOST CREDIBLE DATA SOURCE FOR ASSESSING THE IMPACTS OF
ERCS ON INDUSTRY. THIS WAS EVIDENT AT BOTH THE ER C CONFERENCE IN BOULDER, COLORADO IN
OCTOBER OF 1991, AND AT THE N S F CENTERS EVALUATION WORK GROUP MEETING IN FEBRUARY OF
1992. TO THAT END THE FOLLOWING RECOMMENDATIONS ARE OFFERED:

1A. REQUIRE EACH ERC TO APPROACH EACH STUDENT WHO IS ABOUT TO GRADUATE WITH A
BS. MS. OR PH.D. FOR THE PURPOSE OF ASKING THEM TO VOLUNTARILY COMPLETE A
GRADUATE LOCATOR INFORMATION FORM BV MAV 1ST OF EACH ACADEMIC YEAR.

[NEITHER INDUSTRIAL NOR ACADEMIC EMPLOYERS OF E R C GRADUATES ARE SET UP TO OR
WILLING TO IDENTIFY FOR 'OUTSIDERS' WHICH OF THEIR EMPLOYEES ARE ERC-TRAINED.
INDIVIDUAL CENTER'S PERSONNEL SHOULD NOT BE RELIED ON FOR SETTING UP OR
MAINTAINING ANY MORE DETAILED DATA BASES THAN CURRENTLY HAVE.]

1B. ALL ABOUT to GRADUATE STUDENTS SHOULD BE ENCOURAGED TO COMPLETE A
GRADUATE LOCATOR INFORMATION FORM, HF FEDERAL LAW ALLOWS IT. COMPLETING THE
FORMS COULD BE REQUIRED.1 STUDENTS WHO ELECT NOT TO COMPLETE A FORM MUST
BE ASSURED THAT THERE WLL NOT BE ANV NEGATIVE CONSEQUENCES FOR NOT TO DO SO.

GRADUATE LOCATOR INFORMATION FORM

CONTACTS FDR POSSIBLE USE IN LOCATING GRADUATES WHO ARE AFFILIATED WITH
NATIONAL SCIENCE FOUNDATION ENGINEERING RESEARCH CENTERS

IT IS LKELY TINT THE NATIONAL SCIENCE FOUNDATION WAL WANT TO QCNTACT YOU AND OTHER GRADUATE*
OF THIS ENGINEERING RESEARCH CENTER SOMETIME DURING THE NEXT AVE YEARS 1 OBTAIN RETROSPECTME
OPINIONS ABOUT THE CENTER AND ITS GRADUATE TRAINING PROGRAM.

WE WOULD APPRECATE [T IF YOU WOULD LIST THE NAMES AND PHONE NUMBERS OR PEOPLE WHO ARE LKELY
TO KNOW WHERE YOU WAL BE DURING THE NEXT AVE YEARS WHOM WE GOULD CONTACT, R NECESSARY, TN
ORDER © LOCATE YOU FCR THESE FALOW .UP STUDIES.

THESE PEORLE WOULD ONLY BE QONTACTED IF THE NSF SURVEY TEAM CANNOT REACH VOU USING OTHR
AVALABLE INFORMATION.

YOUR NAME:
YOUR CURRENT PHONE NUMBERS: HOME <___ ) ; OFFCE
EXPECTED DEGREE:

EXPECTED MONTH & YEAR OF COMPLETION:

L
YEAR

PLEASE LIST BELOW

INDMDUALS WHO ARE LKALY TO KNOW WHERE YOU WLL BE AND BOW TO LOCATE YOU

DURING THE NEXT RVE YEARS
NAME: PHONE: [l
NAME: PHONE: (—1
NAME: PHONE: L—3
YOUR SIGNATURE

IPfcttit rtt TB Tour Mmpteted form to tho potion from whom vow wwhwd Hi
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[THE GRADUATE LOCATOR INFORMATION FORM ON PAGE 13 SHOULD BE DISTRIBUTED TO
STUDENTS, POSSIBLY BY MAIL, AS EARLY AS POSSIBLE DURING EACH STUDENT'S LAST
SEMESTER OR QUARTER. IT REQUESTS A SIGNATURE FROM EACH STUDENT SO THAT THE
FORM COULD BE SENT TO ANY INDIVIDUAL LISTED BY THE STUDENT WHO MIGHT WANT
WRITTEN CONFIRMATION THAT THE THEN STUDENT HAD PROVIDED THE NAME SO THAT
PROJECT STAR- COULD LOCATE THEM FOR FOLLOW-UP PURPOSES.]

[A COVER LETTER SIGNED BY THE CENTER DIRECTOR WOULD INCREASE THE LIKELIHOOD
THAT THE STUDENTS WOULD VOLUNTARILY RETURN THE FORM. THE PERSON TO WHOM IT IS
TO BE RETURNED SHOULD CHECK OF THE INDIVIDUAL FORMS AS THEY ARE RECEIVED. A
SECOND FORM SHOULD BE DISTRIBUTED TO STUDENTS WHO DO NOT RETURN THE ARST FORM
WITHIN A REASONABLY SHORT PERIOD OF TIME.]

DO NOT REQUIRE ERCS TO COLLECT PROGRAM/ EVALUATION DATA FROM CURRENT
STUDENTS.

[FIRST, THIS APPROACH DID NOT WORK WELL IN THIS PILOT. SECOND, ERCS PERSONNEL
SHOULD STAY CONCENTRATED ON EDUCATION-RELATED TASKS. FINALLY, FOLLOW-UP DATA
FROM CURRENT STUDENTS WOULD BE REDUNDANT WITH CURRENTLY COLLECTED COURSE
EVALUATION DATA AND WITH THE FOLLOW-UP DATA THAT WILL BE COLLECTED FROM ERC
GRADUATES))

THE FORMS DEVELOPED IN THIS PILOT APPEAR TO HAVE BEEN ADEQUATE FOR
GRADUATES DURING THEIR HRST FOUR OR FIVE YEARS FOLLOWING GRADUATION WE
RECOMMEND, HOWEVER, THAT CONSENSUS CONFERENCES SIMILAR TO THE ONE HELD FOR
THIS PILOT BE CONVENED EVEN/THREE OR FOUR YEARS.

[DURING THIS PILOT WE WERE LOOKING FOR OUTCOMES THAT WOULD BE ATTRIBUTABLE TO
ERCS RELATIVELY EARLY. AS THE CENTERS AND GRADUATES MATURE OTHER LESS
FREQUENTLY TRACKED GRADUATE CHARACTERISTICS AND ACCOMPLISHMENTS NEED TO BE
CONSIDERED. THESE COULD INCLUDE SUCH THINGS AS CERTIFICATIONS AND LICENSES
OBTAINED, APPOINTED AND ELECTED POSITIONS HELD IN PROFESSIONAL SOCIETIES,
POLITICAL APPOINTMENTS AND/OR OFFICES, ETC. IN ESSENCE, PROFESSIONAL
ACCOMPLISHMENTS VALUED BY INDUSTRY AND/OR ACADEMIA NEED TO BE MORE
SYSTEMATICALLY TRACKED IN THE FUTURE. THE PURPOSE OF FUTURE CONSENSUS
CONFERENCES, THEN, WOULD BE TO RE-EXAMINE AND MODIFY, AS NECESSARY THE
SURVEY FORMS AND TELEPHONE INTERVIEW SCRIPT SO AS TO MAKE THEM MORE
SENSITIVE TO MATURING GRADUATES' CHARACTERISTICS]

ERC GRADUATES' (BS. MS. AND PhD.) EMPLOYER/SUPERVISOR NAMES SHOULD
BE SOUGHT, BV TELEPHONE, DIRECTLY FROM THE GRADUATES.

[OTHER METHODS OF OBTAINING NAMES OF IMMEDIATE SUPERVISORS WERE NOT
EFFECTIVE. IN ADDITION, OTHER METHODS WOULD NOT ASSURE THAT INDIVIDUAL
GRADUATE'S PERMISSION FOR CONTACTING THEIR IMMEDIATE SUPERVISOR WOULD HAVE
BEEN OBTAINED.}

ERC GRADUATES (BS. MS. AND Ph.D.) SHOULD BE RECRUITED FOR THE MAIL FOLLOW-
UP SURVEY AT THE SAME TIME THAT THEV ARE APPROACHED FOR OBTAINING THE NAME
OF THEIR IMMEDIATE SUPERVISORS. RECRUITMENT SHOULD BE BV THIRD PARTY STAH-

[SINCE E R C GRADUATES MUST BE LOCATED AND CONTACTED IN ORDER TO IDENTIFY THEIR
IMMEDIATE SUPERVISORS, AND SINCE THIS MAJOR EFFORT WOULD ALREADY HAVE BEEN
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COMPLETED, NOT TO RECRUIT THEM FOR FOLLOW-UP PURPOSES WOULD RESULT IN THE LOSS
OF A VALUABLE DATA SOURCE.]

6. GRADUATES SHOULD HAVE BEEN EMPLOYED FOR A MINIMUM OF ONE YEAR BEFORE
THEV ARE INCLUDED IN A FOLLOW-UP EFFORT AND BEFORE THEIR EMPLOYER/SUPERVISOR IS
APPROACHED FOR A TELEPHONE INTERVIEW.

[PRIOR TO A RULL YEAR OF EMPLOYMENT, NEITHER THE GRADUATE OR THE EMPLOYER HAS
THE EXPERIENCE NECESSARY FOR PROVIDING MEANINGFUL PERSPECTIVES ON
QUESTIONS OF INTEREST]

7. GRADUATES WHO DECLINE TO PROVIDE PROJECT STAFHE WITH THE NAME OF THEIR
IMMEDIATE SUPERVISOR SHOULD BE EXCLUDED FROM THE EMPLOYER INTERVIEW
PORTION OF ANV FUTURE STUDIES. SUCH GRADUATES MAV BE INCLUDED MAIL FOLLOW-
UDS. |IF THEV PROVIDE VERBAL CONSENT.

8. EOLLOW-UP SURVEYS OF ERC GRADUATES SHOULD BE CONDUCTED ON A COHORT,
CENTER-BV CENTER BASIS, BV A THIRD PARTY WHICH 1S UNAFFILIATED WITH AN ERC OR
THE ECD PROGRAM. THESE STUDIES SHOULD NOT BE CONDUCTED MORE OFTEN THAN
AT TWO YEAR INTERVALS. NEW MEMBERS (GRADUATES! SHOULD BE ADDED TO THE
COHORT AT EACH ITERATION.

[ERC DIRECTORS AND NSF PROGRAM MANAGERS AGREED AT THE OCTOBER 1991
ERC MEETING IN BOULDER, COLORADO THAT IT WOULD BE MUCH MORE DIFFICULT TO
ASSURE RESPONDENTS THAT THEIR RESPONSES WOULD REMAIN CONFIDENTIAL IF THE FORMS
WERE SOUGHT BY AND/OR SENT TO INDIVIDUALS AT THE ERCS. IN ADDITION, AS
GRADUATES MATURE IN THEIR CAREERS IT WOULD BE EXTREMELY INFORMATIVE TO TRACK
THEIR ACCOMPLISHMENTS ATTAINED, POSITION HELD, AWARDS RECEIVED, PATIENTS
SECURED, ETC]

9. CONDUCT TELEPHONE INTERVIEW STUDIES OF EMPLOYERS OF EACH ERCS BS. MS.
AND PH.D. GRADUATES ONCE EVERY TWO YEARS. EMPLOYER SELECTION SHOULD BE
TIED TO THE GRADUATE COHORTS, THUS ALLOWING TRACKING OF GRADUATES' CAREER
DEVELOPMENT. INCLUDE INDIVIDUAL ERCS BEGINNING IN THE SPRING OF THEIR FOURTH
JBROFLEXISTENCE

OPTION 1: STUDY HALF OF THE ELIGIBLE ERCS EACH YEAR.
OPTION 2: STUDY AL ELIGIBLE ERCS EVERY OTHER YEAR.

10. INTERVIEWS OF EMPLOYERS OF E R C GRADUATES SHOULD BE CONDUCTED BV A SINGLE
THIRD PARTY THAT IS NOT AFFILIATED WITH EITHER AN ERC ORTHE E C D PROGRAM.

[ERC DIRECTORS AND NSF PROGRAM MANAGERS WHO ATTENDED THE OCTOBER
1991 ERC MEETING IN BOULDER, COLORADO WHERE PRELIMINARY INTERVIEW RESULTS
WERE PRESENTED, AGREED THAT RESPONDENTS WOULD NOT FEEL FREE TO PROVIDE
FRANK RESPONSES TO INTERVIEWERS THAT HAD CENTER OR PROGRAM AFFILIATIONS ]

THIS PILOT BFFORT MAY BECOME THE HRST ROUND OF A SERIES OF RECURRING LONGITUDINAL EFFORTS.

FUTURE REPLICATIONS COULD INCLUDE ADDITIONAL ERCS AS THEY MATURE AND ADDITIONAL EMPLOYERS,
STUDENTS, AND GRADUATES AS THEIR NUMBERS INCREASE.

12



CONFIDENTIALITY.

ALL DATA RESULTING FROM THIS PILOT WLL REMAIN CONFIDENTIAL. NO ERC, ER C GRADUATE OR
THEIR EMPLOYER WLLL BE IDENTIFIED OR IDENTIFIABLE IN ANY COMMUNICATION OR REPORT. LIKEWISE, AL
CONTACTS WITH E R C TEACHING AND ADMINISTRATIVE FACULTY, AND WITH E R C GRADUATES OR WITH THEIR
EMPLOYERS ALSO WLL REMAIN CONFIDENTIAL.

RESPONDENTS TO THE MAIL SURVEY WERE INFORMED THAT THEY WERE FREE TO DECLINE TO
ANSWER ANY QUESTION(S) WITH WHICH THEY WERE UNCOMFORTABLE. THIS FREEDOM TO DECLINE TO
RESPOND TO PARTICULAR QUESTIONS APPLIED ALSO TO TELEPHONE INTERVIEWEES.

ACCESS TO STUDY DATA THAT HAS CENTER-SPECIFIC OR INDIVIDUAL-SPECIFIC IDENTIFIERS WILL BE
RESTRICTED TO STUDY PERSONNEL.

REPORT DISTRIBUTION.

INITIAL DISTRIBUTION OF THIS FINAL REPORT IS TO THE NSF/ECD AND TO PARTICIPANTS IN THE
PROJECT'S 1991 CONSENSUS CONFERENCE.
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ATTACHMENT A/ ERC EMPLOYER TELEPHONE INTERVIEW SCRIPT

Interviewer Initials: Respondent Code:
Date of Interview: Company Code:
Date of Rescheduled Interview (If applicable):

PRIMARY INTERVIEW OF ER C GRADUATE SUPERVISOR OR MANAGER

1A. SAV _SOMETHING LIKE: Hello, my name is[use first & LAST NAME]. |'m calling in regard
tc" a National Science Foundation Study that we're conducting that is designed to assess its
Engineering Research Center Program, [PAUSE?] The NSF wants to find out what
employers think about the ERC Program and its graduates. We were informed that you
maybe the manager or supervisor of a unit that employes ERC Graduates. Is that the

IFYES, GOTO1B.
IF 'UNCERTAIN' or 'l DON'T THINK so' GO to 4.
IFNO. GO TO 8.

IB." Sai: OK. We'd Woe you to participate 'to a"brkf interview' Your identity and the identity
of your company would be kept completely confidential.

Will you help us by participating in the interview?  YES—; NO —

EIF YES, CONTINUE. IF NO. GO TO 81

Is this a good time  for you? YES—; NO——

f IE thev WANT A LETTER, gOo to 31

\]f NO, JT'S NOT A GOOD TIME, SAY: Fine, When can we schedule an interview that would
be more convenient for you? DATE i TIME

THEN sAv: Good. I'll call you then. Thanks for your time. Good Bye. [GO TO 21

2. ENOTEJ BEGIN © #5 after REINTRODUCING theVnter®EWL

3.S AX:" Fing Tu'send you a letter and call 'you to"a week or "so" 'Tha™'you very'”
Good Bye.

4 .s s : OK. Since you may not [don't?] supervise "or manage ERC trained graduates' 1
wonder if you know who in your company does?

IFYES, doto &
IFNO. goto 10.

*N'Ftetfa& M rya' fewpn”
number of Engineering Research Centers located throughout the country. They're funded
by the NSF and I ndustry to achieve a number of specific goals.

6 .S AI? Art"youfamillar with ERCs?

YES fgo to 7AL: NO ; NOT EXACTLY

15



7a. Say.: Well, the NSF supports ERCs at 18 universities. We're primarily interested in
graduates from the following six [only give the research area if you're asked]:

MIT (Biotechnology Process Engineering)

Lehigh University (Large Structural Systems)

Purdue "VAANANTMANUFLUNNG Systems)

Carnegie-Méllon University (Engineering Design)

University of Maryland (Systems Research)

& Columbia" L/«iK(Telecommumcations) + 12 others [GO TO 7b. unless...!

ROLLLYV IFTHEV ASK: '"WHY THESE', OR '"HOW MANY ARE THERE\ OR '"WHAT OTHER
UNIVERSITIES HAVE ERCS' SAY:

[There are 18 ERCs. We're interested in these six because they've been in
existence long enough to have had a significant number of graduates.]

[ONLY IF THEV WANT MORE INFORMATION SAY: Others formed prior to 1988
include [only give the research area if you're asked].

University of Illinois (Microelectronics)

University of Ohio (Net Shape Manufacturing)

University ofColoradolColorudo State (Optoelectronic Computing)
Brigham Young University (Advanced Combustion)

Duke UnivJUniv. of North Carolina (Cardiovascular Technologies)
& UCLA (Hazardous Substances)

7b. SAY.: The National Science Foundation wants to know what employers think about ERC
graduates in general, and about the overall center Program. Now, do you [still?] think
that you supervise or manage any employees who graduated from one of these centers?

YES [IFYES, GO TO 7C]; NO FLENO.GOTO81.

1c."" Do you supervise : MANAGE : BOTH____

7d. What's the approximate total # of employees that you supervise or manage?
7e. About what % of those would you say are ERC grads?

7f. Do most of your ERC graduates have Ph£>., masters or bachelor's degrees?

BACHELOR'S DEGREES : MASTER'S DEGREES
PH.D. DEGREES : AN EVEN MIXTURE
YES ; NO ; DON'T KNOW
7h. Are beginning ERC grads salaries generally higher, about the same, or lower than non-
ERC grads? ¢
HIGHER ; ABOUT THE SAME ; LOWER

.GOTO 111
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10.
11.

Sav: Who €ese in your company might have had enough experience with ERC graduates
to participate in an interview such as this one? fIf there's no one, go to 101

Name . Title : phone

If thev give one name, sav something like: Are there others?

Name . Title : phone
Name . Title : phone

fIf the interviewee either supervises or manages ERC prads. go to 111
flf the interviewee declined to do the interview OR neither supervises or manages
ERC grads. goto 91

Sav; That's all | need to know. Thank you very much for your time.
Sav: In that case, | don't have any more questions. Thanks for your time.

Sav: OKnow Vve got afew questions that'll require you to make comparative judgments,
if you can, between ERC trained employees and other employees from comparable schools
but did not have a cross disciplinary research center experience. OK?

1 la. Are you familiar with the reasons why ERCs were established?

13.

Yes rgo to 121: No ; Uncertain [If No or Uncertain, say:
That's OK, VII review some of the reasons for you in a few minutes, [continue]

Do you think that you have different expectations of ERC graduates than you do for non
ERC graduates?

Yes : No f goto 131

If Yes, sav: Can you elaborate?

Sav: Can you identify any noteworthy strengths that ERC trained employees tend to
exhibit that you believe are attributable to their ERC training? Ifthey hesitate, say:
WEe're looking for any strengths that they may have that others do not usually (exhibit.

[check one] Yes If Yes, sav: What are they? ; No_fgotol141
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14.

15.

16.

17.

18.

19.

20a.

20b.

20c.

20d.

20e.

SAY.. Can you identity am noteworthy weaknesses that thev tend in exhibit that you believe
are attributable to their ERC training? IF THEY HESITATE, SAY: Were looking for any
weaknesses that they may have that others do not usually exhibit.

[CHECK ONE] YES IF YES, SAV; What are they? ; NO FEO TO 151

SAY.. Do they tend to demonstrate any more sense or_vision of how their skills can
contribute to company success than do non-ERC trained employees? [CHECK ONE]

ERCERS SHOW MORE SENSE OR VISION SOME MORE, SOME LESS
ERCERS SHOW LESS SENSE OR VISION NO DIFFERENCE
DONT K N W _

SAY; For the next question, we're defining a systems orientation a]" beginning with an idea
and carrying it through development and production to its final conclusion. With that in
mind, how would you compare ERC trained and non-ERC trained employees with respect
to showing a syste*ms orienTation? [Chtck ONE]

SHOW MORE OF A SYSTEMS ORIENTATION SOME MORE, SOME LESS
SHOW LESS OF A SYSTEMS ORIENTATION NO DIFFERENCE
~~ DON'T

GAY.. Do you think they show any more of a tendency to serve as change agents within
"r company than non-ERC trained employees?

YES ; NO ; UNCERTAIN

SAV": Do vou think they exhibit any more of a tendency to use cross disciplinary
aWroaches to problem solving than non-ERC trained employees?

YES ; NO ; UNCERTAIN

SAIL Do they" generally require less initial 'training than iton-ERC trained employees?

YES ; NO ; UNCERTAIN

SAV: Do you believe that, in general, your ERC trained employees are any better than
your non-ERC trained employees with respect to:

Gettine 'up to speed* so that thev become useful to the company in less time?

YES ; NO ; UNCERTAIN

Scnmne out problems?

YES ; NO ; UNCERTAIN

Evaluatine potential solutions for practicality?

YES ; NO ; UNCERTAIN

Communicating with others ?

YES ; NO ; UNCERTAIN
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20f.

Moving research concepts into usable processes, devices or_outcomes?

YES ; NO ; UNCERTAIN
20g. Breadth of technical understanding
YES ; NO + UNCERTAIN
20h. Depth_of technical understanding
YES ; NO ; UNCERTAIN
20i. Leadership - for example, makine people thev work with more effective?
YES ; NO ; UNCERTAIN
20j. Overall understanding of your industry and how it works?
YES ; NO ; UNCERTAIN
21. Based on your experiences withHRC-trrinedew®
likely to attempt to recruit them in the future?
MORE LIKELY TO RECRUIT : NO MORE OR LESS LIKELY
LESS LIKELY TO RECRUIT : UNCERTAIN
22. SAY- Prior to t'hisime'rviiew, " were you aware that ERCs were established by the National
Science Foundation with the main goals being to increase the emphasis on cross
disciplinary research with a teamwork and systems orientation and to increase
involvement of US. industry in education?
YES NO ; UNCERTAIN
23. SAY; Based on your experiences with ERC trained employees®*do you think the NSF "is
making reasonable progress towards these goals?
YES NO ; UNCERTAIN
24.""""SIX:" Do you"have" any"iecommenaa'tio'ns" as' to " how" the NSFcouid" improve" the" ERC
Program?
A.
B.
C.
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25.

26.

Sav something like: Thank You! That ends the interview....But before we hang up | have
one more_question.

Sav: Do you know of anyone else in your company who might have had enough
experience with ERC graduates to participate in an interview such as this one?

fIf there's no one, go to 261

Name : Title : phone

If thev give one name, sav something like: Are there others?

Name : Title .. phone
Name : Tide : phone

Sav: OKL that cornpletes the interview. Thank you VERY much for your time.'

USE THE SPACE BELOQW TOMJKE ANY NOTESONLY |F THERE WASANYTHING
VERY UNUSUAL OR NOTEWORTHY ABOUT THISINTERVIEW:
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ATTACHMENT B / Results of 1991-92 Pilot Interviews of
Employers ERC Graduates:
Figures 1 thru 18 Based on Aggregated Industrial and Academic Employers

Fig. i: Do you have different expectations of ERC grads?
( Combined N = 101)

23% 22%

Yes
No

No Response

55%

Fig, 2: Can you identify noteworthy
weakness of ERC qgrads?
(Combined N = lot)

13%

18%

M ves
0 no
Don't
know
69%
Fig. y. Can you identify any noteworthy
strenqths of ERC qgrads?
(Combined N = 101 )
° Yes
No

27%

0 Don't Know

62%
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FIQ. A: DO ERC QRADS SOV MORE OF A
SYSTEMS ORIENTATION?
(COMBINED N=10ON

20% 55%

FHOWV MORE

SOME
MORE/LESS

® v
DLF F 681LC5

m  DONt KNOW

HQ. 6 DO ERC QRADS SHON MORE OF A TENDENCY
TO UE CROSSDISCALINARY AFFROACHS?

(COMBINED N = ION

| 897

11%

Fig. 8 Are ERC grads quicker at "getting up to speed™?

( Combined N = 101)

21%

619B

W ves
Same
O Ne

Don't Know

S9%

23

FIQ. 5 DO ERC QRADS SOV MCRE OF A
TENDENCY TO SRVE AS GHANCE AGENTS?
(COVBINED N = TON

249?
5092

M ves
Same
CI No

Don't Know

AQ. 7 DO ERC QRADS GINERALLY REQUIRE
LESS INITIAL TRATNING?
(COMBINED N= L 01 )

139S

79?

589S

T2%

Fig. 9 Are ERC grads any better
scoping out problems?
( Combined N = 101 )

VES
SAME

DONT KNOW

at

52%

MW ves
B same
O no

Don't Know
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LQ 10: ARE ERC GRADS BETTER AT BVALUATING

FOTENTIAL SOLUTION?

( COMBINED N = 101)

25%

48%

YES
m SAME
a NO

M DONT KNOwW

TQ. 12: ARE ERC QRADS BETTER AT MOVINQ
EFARCH CONCEPTS INTO USABLE FRODUCTS?
(COMBINED N = Ml )

[ 9%

mim

16%

48%

B ves
B some
U no

AQ 14' DO ERC QRADS HAVE A QRRATER
DEPTH OF TECHNICAL UNDERSTANDING?
(COMBINED N= 101 J

| 4%

21%

B oves
B same

44% D No

2 1%

Don't Know

25

FIQ 11: ARE ERC GRADS BEITER AT COMMUNICATING
WTH OTHERS?

24%

L 0%

9%

(COMBINED N - 101)

N

47%

4

M ves

B same

L no

Dan't Know

AQ 13: DR ERC QRADS HAVE A GRRATER BREADTH
CF TECHNICAL UNDERSTANDING?
( COVBINED N = 101 )

14%

16%

59%

YES
SAME

DONT KNOW

AQ. 15: DO ERC QRADS SHON MORE LEADERHIP?
(COMBINED N= 101 )

YES
SAME

RESPONSE
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Fiq. 16. Do ERC graduates tend to demonstrate
any more sense/vision?

( Combined N = ion

. More
Sense/Vision

IB Less

Sense/Vision
5% * No Difference

E3 Don't Know

32%
Frin. 17 Do ERC grads have an averall
understanding of your ndustry?
(Combined N =101 )
O no
Don't Know
S1%
Fig 18 Are you any more or Jess
hikely to recrutt ERC graos?
(Combined N=101)
B rore
Likely
M o
19% Mores No
Less
O Less Likety
“ .
525 | Dot Know
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FIGURES 19 THRU 54 PRESENT PAIRED COMPARISONS OF
INDUSTRIAL VERSUS ACADEMIC EMPLOYERS' RATINGS
WITH ASSOCIATED CHI SQUARE AND P-VALUES

FIQ. 19: DO YQJ HAVE DIFFERENT
EXFECTATIONS OF ERC QRADS?
(N = 83 INDUSTRAL EMALOYERS

77
.

17 21: Can you igentify noteworthy

weakness of ERC gradgs?
( N = 83 industrial employers)

5 12%

1 8%

70%
X =

P

HQ. 20: DO YAJ HAVE DIFFERENT
EXFECTATIONS OF ERC QRADS?

(N = 18 ACADEMIC BEMALOYERS

0.2615

2%
VALID CASES =

101

Fig. 22: Can you 1dentify noteworthy
weakness of ERC qrads?
( N = 18 academic empioyers)

B oves
O no

Don't
know

0.2836

D.F.

1
N

P =

TQ 23: CAN YQJ IDENTIFY ANY NOTBACRIHY

JRENQIHS OF ERC QRADS?
N - 83 INDUSTRAL EMFLOYERS )

12%

22%

X2 =

66%

.6.1374

YES

DONT KNOW

D.F.

1
N

29

P =

0.8678

16%

17%

67%
VALID CASES =

O no

Don't
know

101

AQ. 24: GAN YQU IDENTIFY ANY NOTBACRIHY
STRENQTHS OF ERC QRADS?
(N = 18 ACADEMIC EMPLOYERS

50%

0.0465

VALID CASES =

« YES
44% <+ NO

E2 DON T KNOW

101
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HG. 25: DO ERC (RADS SOV MCRE OF A
SYSTEMS  CRENTATION?
83 INDUSIRAL BEMALOYERS

16%
H SOME
205 A MORE/LESS
+ NO
DIFFERENCE
58%
5 SOV LESS
6% DONT KNOW
X2 = 4.6767 DF=5

Q 27: DO ERC (RADS SOV MORE OF A
NARNCY TO SRVE AS GHANCE AGENTS?
N = 83 INDUSIRAL BEMALOYERS

1 0%

B oves
Same
3 no

Don't Know

55%

DF. =4 P =

IQ 29:
O UE CROSSDISOALINARY AFPROACHS?

DO ERC (RADS OV MCRE OF A TENDENCDY

N = 83 INDUSIRAL BEMALOYERS

B ves
B same
O no

Don't Know

63%

X* = 5.811 DF. = 4 P =

31

0.2137

AQ. 26: DO ERC QRADS SHON MCRE OF A
SYSTEMS ORENTATION?
(N = 18 ACADEMIC EMFLOYERS

| 7%

B SOME
MORE/LESS
6% I I || I | 4% .+ NO
DIFFERENCE
CS3 SOV LESS
21% EZ3 DONT KNOW
6%
P = 0.4566  VALD CASES = 101
AQ 28: DO ERC QRACS $HOW MORE OF A
TENDENCY TO SERVE AS GHANGE AGENTS?
(N = 18 ACADEMIC EVIRLOYERS
0%
P o  Tvay
7 B o
YES
59%
SAME
NO
DONT KNOW

33%
VALID CASES =

0.0601 101

AQ 30: DO ERC (RADS SOV MCRE OF A TENCENCY

TO USE CROSS-DISCIPLINARY APPROACHS?

N = 18 ACADEMIC EMPLOYERS)

28%

VALID CASES =

101

YES
SAME

DONT KNOW
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IO, 31:
LESS INITIAL  TRAININGQ?
( N = 83 INDUSTRAL BEMALOYERS

65%

16. 0332

AQ. 33: ARE ERC QRADS QUCKER
AT QETTINQ UP TO SPEED?
( N = 83 INDUSTRAL EMALOYERS

DO ERC QRADS GENERALLY  REQUIRE

B ves

B same

] No

Don't Know

dff. = 4

00t

YES
SAME

0  DONT KNOW

65%

XZ _ 14.8374

HAQ 35: ARE ERC CRADS ANY BETTER AT
SOOANQ AQJT PROBLEMS?
(N - 83 INDUSTRAL BEMALOYERS

df. 4

58%

W oves
Same
D No

Don't Know

X2 9.9946

df. 4

33

HQ. 32: DO ERC (RADS GANERALLY REQUIRE
LESS INITIAL TRAININGQ?
CN = 18 ACADEMIC BEMALOYERS)

38%

p = 0.003

FQ. 34 ARE ERC (RADS QUCKER AT

7%

Valid cases =

GETTNQ WP TO SPEED™?
( N = 18 ACADEMIC EMALOYERS

p = 0.0051

39%

0.0405

Valid cases =

2

G- el
TR o oo

Valid cases =

27%

¥ 28%

101

101

FIQ. 36: ARE ERC CRADS ANY BETTER AT
SCOANQ QJT FROBLEMIS?
( N = 18 ACADEMIC BEVALOYERS

8%

MW ves
Same
O No

Don't Know

YES
SAME

DONT KNOW

101
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Fig 37 Are ERC grads better at evaluating
potential solutions?

{ N = 83 industrial employers)

d Same
O No

Don't Know

47%

1.9479 DF. =4 P

AQ, 39: ARE ERC QRADS BETTER AT
COMMUNICATINQ WITH OTHERS?
(N - 83 INDUSTRAL BMALOYER)

YES
SAME

48%
DONT KNOW

X2 4.3751 D.F.

FQ. 4): ARE ERC QRADS BETTER AT MOVING REEARCH
CONCEPTS INTO USABLE FRODUCTS?
C N * 83 INDUSTRAL EMFLOYERS )

M ves

Same
479%| 3 no

Don't Know
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T

Fig 38 Are ERC grads better at evaluating
potential solutions?

{ N = 18 academic employers)
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Fig 43: Do BERC grads have a greater
breadth of technical understanding?
( N = 63 indugrial employers)
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Fig. 45: Do ERC grads have a greater depth
of technical understands?
( N - 83 indudgrial employers)
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Fig. 47 Do ERC grads show more leadership?
(N = 83 indudrial employers)
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Fig. 44- Dr BRC grads have a greater breadth
of technical underganding?
< N = 18 acadamic employers)
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Fig. 48: Do BRC grads show more leader ship?
(N = 18 academic employers)
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FIQ. 49: DO ERC QRADUATES TEND TO
DEMONSTRATE ANY MORE SENSE/NVISION?
( N = 83 INDUSTRAL EMPLOYERS)

FIQ. 50: DO ERC GRADUATES TEND TO DEMONSTRATE
ANY MORE SENSE/NVISION?
( N = 18 ACADEMIC EMPLOYERS)

MORE Ny
SENSENVISION 33% '\SAISNR:E/VISION
D LESS
2 8% 5506 SENSE/VISION LESS
« NO DIFFERENCE 0% SENSE/VISION
NTNOW 50% + NO DIFFERENCE

0 DONT KNOW
X2 4.6588 DF. = 4 o 0.3241 VALID CASES 101

FIQ. 52: DO ERC QRADS HAVE AN OVERALL
FIQ. 51: DO ERC QRADS HAVE AN OVERALL UNDERSTANDNQ OF YOUR INDUSTRY?

UNDERSTANDINQ OF YOUR INDUSTRY? ( N =18 ACADEMIC EMPLOYERS)
C N - 83 INDUSTRIAL EMPLOYERS)

°x W oves
B ves '
g Same
i Same
- 33% 44% | [ no
53% |OJ No _
- Don-t
Don't Know Know-
1 7%
X2 2.6735 D.F. 4 p 0.6139 VALID CASES 101
FQ 53: ARE YOU ANY MORE OR FIQ. 54: ARE YOU ANY MORE OR
LES LIKELY TO RECRUIT ERC GRADS? LES LIKELY TO RECRUIT ERC. GRADS?
(N = 83 INDUSTRAL EMPLOYERS) | o ORE CN - 18 ACADEMC EMPLOYERS)
12% LIKELY ® e
B NO LIKELY
11% MORE/NO Hi
LESS NO
MORE/NO
7% Y
LESS LIKELY LESS
70% DON T KNOW 33% ® |EsSLKELY
DONT KNOW

X2 15.7045 DF. - 4 p 0.0034 VALID CASES =101
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ATTACHMENT C / Employer Interview Results (1991-92 Pilot) by Center (Masked):

Employers' Comparisons of ERC Trained Employees
with Otherwise Comparable Employees From Non-ERC Institutions

1. Areyou familiar with Engineering Research Centers (ERCs)?

Center Number 1 2 3 4 5 OVERALL
(N=18) (N=14) (N=40) (N=15) (N=14) (N=101)
YES 333 645 525 42.9 475
« § B li B
UNCERTAIN 0.0
10.9
1 MISSING CASES=0 X*=39.6454 P ==0.0001
2. Do most of your firms ERC graduates have doctoral, masters or bachelors degrees?
Center Number 1 > 3 4 5 OVERALL
(N=18) (N=14) (N=40) (N=15) (N=14) (N=101)
BS 11.1 143 0.0 @ 143 g
FHD I I l 1
EVEN MIX N 643 20.0 34.7
MISSING CASES==0 tf" =41.94 P = 0.0004

|—)

4.

Does your firm offer higher beginning salaries for ERC graduates?

| 2 3 4

oV
(N=18) (N=14) (N=40) (N=15) (NEH1)
YES 5.6 9 10.0 0.0
DONT KNOW- 1 ™ a
NO ANSWER 0.0 125 67 15.8
MISSING CASESa0 =35.2587 P =0.0004
Are beginning ERC graduates salaries generally higher than non-ERC graduates?
Center N«roher 1 2 3 n S OVERALL
(N=18) (N=14) (N=40) (Ng15) (N=14) (N=101)
HIGHER 5.6 7.1 0.0 &
SAME 5.6 & S
NO ANSWER 88.9 100.0 56.4
MISSING CASES»0 X'=4472015 P =0.0000
Do you know thereasonswhy ERCs wer e established?
Center Number 1 2_ 3 4 m
(N=18) (N=14) (N=40) <N=15) (N=14) <N=101)

%

NO ANSWER

iII 375 333
50.0 IQ 9
MISSING CASES*0 ** = 29.7329 .0031
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6. Do you have different expectations of ERC graduates?

CENTERNUMBER 1 2 3 4 5 OVERALL
<N=18) (N=14) (N=40) (N=15) (N=14) (N=101)
YES 16.7 333
NO 44.4 & i
NO ANSWER 38.9 35.7 .S v
| MISSING CASES=0 X'= 145311 P - 0.0689
7. Can you identify noteworthy strengths of ERC graduates?
CENTERNUMBER 1 2 3 4 5 OVERALL
(N=18) (N=14) (N=40) (N=15) <N=14) (N=101)
YES 77* 92.9 52.5 42.9 62.4
NO 22.2 7.1 30.0 $ 28.6
NO ANSWER 0.0 0.0 0.0 28.6
MISSING CASES=0 Jt'= 183171 P = 0.0190
3. Can you identify noteworthy weaknesses of ERC graduates?
CENTERNUMBER 1 2 3 4 5 OVERALL
(N=18) (N=14) (N=40) (N=15) (N=14) <N=101)
YES 333 0.0 & 8
NO 66.7 92.9
NO ANSWER 0.0 7.1 15.0 6.7 35.7 12.9
MISSING CASES=0  X'= 184355 P =0.0182
1 Do ERC graduates tend to demonstrate any Imore sense/vision?
CENTERNUMBER 1 2 3 4 5 OVERALL
(N=18) (N=14) (N=40) <N=15) (N=14) (N=101)
MORE 44.4 71.4 475 533 50.0 51S
NO DIFFERENCE 44.4 143 40.0 333 31.7
LESS 0.0 71 0.0 0.0
DONT KNOW LLL 7.1 IS 133
NO RESPONSE 0.0 0.0 5.0 0.0
MISSING CASES=0 X =33.0639 P = 0.0072
10. Do ERC graduates show more of a systems orientation?
CENTERNUMBER 1 2 3 4 5 OVERALL
(N=18> (N=14) (N=40) (N=15) (N=14) (N=101)
MORE 61.1 71.4 50.0 60.0 42.9 5
MORE/LESS 111 0.0 5.0 6.7 7.1
LESS 0.0 7.1 5.0 0.0 0.0
NO DIFFERENCE11.1 143 25.0 20.0 21.4 1
DONT KNOW 16.7 7.1 15 133 0.0 B
NO ANSWER 0.0 0.0 15 0.0 28.6

MISSING CASES =0 X' =23.0725 P =0.2852
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11.

Do ERC graduates show more of a tendency to serve as change agents?

Catar Number 1 2 3 4 5 OVERALL
(N=18) (N=14) (N=40) (N=15) (N=14) (N=101)
YES 556 85.7 325 60.0 0.0 505
SAME 167 71 215 6.7 143 IS
NO 222 71 35.0 26.7 71 23*
UNCERTAIN 56 00 00 6.7 0.0 20
NO ANSWER 0.0 00 50 00 286 59
MISIING CASES=0 X°=350671 P«0.0039
12. Do ERC graduates show more of a tendency to use cross-disciplinary approaches?
Ceatar Number 1 2 3 4 5 OVERALL
(N=18) (N=14) (N=40) (N=15) (N=14) <N=101)
YES 556 786 515 60.0 643 614
SAME 111 71 125 133 71 109
NO 278 143 225 133 00 17*
UNCERTAIN 56 00 0.0 133 0.0 4.0
NO ANSWER 00 00 5.0 0.0 286 59
MISSNG CASES=0 X'=353787 P=00634
13. Do ERC graduates generally requirelessinitial training?
1 0 3 4 5 OVKRAT.T.
(N=18) (N=14) (N=40) (N=15) (N=14) (N=101)
YES 66.7 786 525 46.7 571 584
SAME 111 71 115 6.7 71
NO 167 143 115 333 00 ((
UNCERTAIN 0.0 00 15 133 71
NO ANSWER 56 00 50 00 286 69
MISSING CASES=0 X'=237866 P =0.0943
14. AreERC graduatesquicker at " getting up to speed” ?
Cente Number 1 2 3 A 5 QVEEALL
<N=18) (N=14) (N=40) (N=15) (N=14) (N=101)
YES 722 888 ?gg 533 50.0 594
SAME 11 ) .
NO 11 143 300 >
UNCERTAIN 00 00 25 "y
NO ANSWVER 56 00 50 00
/]
MISSING CASESs 0 Xts 2XA539 P e0.1021
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15.

Are ERC graduates any better at scoping out problems?

43

Center Number 1 2 3 4 5 OVERALL
(N=18) (N=14) (N=40) (N=15) (N=14) (N=101)
YES 66.7 71.4 45.0 40.0 50.0 523
SAME 111 143 20.0 133 7.1 14.9
NO 16.7 143 273 26.7 7.1 20.8
UNCERTAIN 0.0 0.0 23 20.0 7.1 5.0
NO ANSWER 56 0.0 5.0 0.0 28.6 6.9
MISSING CASES m 0 X = 27.6099 P = 0.0352
16. Are ERC graduates better at evaluating potential solutions?
Center Number 1 3 4 5 OVERALI
(N=18) (N=14) (N=40) (N=15) (N=14) (N=101)
YES 55.6 71.4 45.0 333 42.9 483
SAME 16.7 143 123 133 143 139
NO 222 143 323 333 7.1 24.8
UNCERTAIN 0.0 0.0 5.0 20.0 7.1 5.9
NO ANSWER 5.6 0.0 5.0 0.0 28.6 6.9
MISSING CASES « 0 X = 25.3244 P = 0.0643
Are ERC graduates better at communicating with others?
Center Number 1 2 3 4 5 OVERALL
(N=18) (N=14) (N=40) (N=15) (N=14) (N=101)
YES 50.0 78.6 40.0 46.7 35.7 473
SAME 222 7.1 150 26.7 28.6 188
NO 222 143 373 20.0 0.0 23.8
UNCERTAIN 0.0 0.0 23 6.7 7.1 30
NO ANSWER 5.6 0.0 5.0 0.0 28.6 6.9
J MISSING CASES=0 X = 28.752 P = 0.0338
18. Are ERC graduates better at moving research conceptsinto usable products?
Center Number 1 2 3 4 5 OVERALL
(N=18) (N=14) (N=40) (N=15) (N=14) (N=101)
YES 50.0 57.1 473 46.7 42.9 483
SAME 16.7 214 20.0 6.7 7.1 158
NO 16.7 143 223 133 7.1 16.8
UNCERTAIN 5.6 7.1 23 26.7 7.1 7.9
NO ANSWER 111 0.0 73 6.7 35.7 10.9
MISSING CASES a0 X = 22.6299 P =0.124



19.

Do ERC graduates have a greater breadth of technical under ¢anding?

"THf"mhT Z 2 4 5 OVERALL
(N=18) (N=14) (N=40) (N=15) (N=14) (N=101)
YES 66.7 78.6 65.0 46.7 28.6 59.4
SAME 111 143 10.0 20.0 35.7 155
NO 16.7 7.1 175 20.0 0.0 139
UNCERTAIN 0.0 0.0 25 133 71 4.0
NO ANSWER 5.6 0.0 75 0.0 28.6 6.9
MISSING CASES=0 X'=285686 P=0.0248
20. Do ERC graduates have a greater depth of technical under standing?
GNTERNNVHR 1 2 3 4 5 OVERALL
<N=18) (N=14) (N=40) (N=15) (N=14) (N=101)
YES 61.1 42.9 45.0 26.7 42.9 44.6
SAME 111 35.7 175 26.7 21.4 20.8
NO 222 143 30.0 20.0 0.0 205
UNCERTAIN 0.0 71 25 26.7 7.1 6.9
NO ANSWER 5.6 0.0 5.0 0.0 28.6 6.9
MISSING CASES=0 X°-327714 P=0.0089
21. Do ERC graduates show mor e leader ship?
1 f 3 4 5 OVERALL
(N=18) (N=14) (N=40) (N=15) (N*14) (N=101)
YES 333 71.4 225 133 28.6 30.7
SAME 222 214 15.0 46.7 21.4 225
NO 275 71 425 6.7 71 245
UNCERTAIN 5.6 0.0 100 333 143 11.9
NO ANSWER 11.1 0.0 10.0 0.0 28.6 9.9
MISSING CASES»0 X'S4L56SL  P» 0.0005
22. Areyouany moreor lesslikely torecruit ERC graduates?
1 2 3 4 5 OVEEALL
(N=18) (N=14) (N=40) (N=15) (N=14) (N=101)
MORE LIKELY 7212 85.7 55.0 60.0 50.0 62.4
NO MORE/LESS 00 0.0 15.0 26.7 0.0 9.9
LESS LIKELY 5.6 143 20.0 133 143 14.9
UNCERTAIN 11.1 0.0 5.0 0.0 0.0 4.0
NO ANSWER 111 0.0 5.0 0.0 35.7 8.9

MISSING CASES=0 JT'S3& 6544 PSA0082
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23. Prior to thisinterview, wereyou aware of ERCs sponsor and goals?

Catar Number 2 4 5 OVERALL
(N=18) (N=14) <N=40) <N=15) (N=14) (N=101)
YES 11 714 50.0 40.0 3B7 426
SAME 0/ 25 00 0.0 10
NO 0 375 60.0 337 465
NO ANSWNVER 11 00 100 00 28.6 9.9

MISSNG CASESc0 X' =2X35*5 P =0.0248

24. Based on your experiences with ERC trained employees, do you think the NSF is making reasonable
progress towar ds these goals?
Centee Numbar 1 2 3 4 ) OVERALL
(N=18) (N=14) (N=40) <N=15) (N=14) (N=101)
YES 50.0 78.6 525 46.7 571 554
SAME 167 71 125 6.7 00 99
56 00 125 133 71 89
UNCERTAIN 11 143 15 333 71 129
NO ANSWER 167 0.0 150 00 286 129

MISSNG CASES:0 X =195679 P s0.2262
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7h.

Ha.

ATTACHMENT D / Verbal Comments (recorded by interviewers)
From 1991-92 Pilot Interviews of 101 ERC Graduate
Employers (Supervisors/Manager s)

[NOTE: The numbers in parentheses identify the ERC from which their empioyee(s)
came. As there were five ERCs in this pilot project, the numbers range from 1 to 5.
The numbers have been included in this attachment in order to enable individuals
within each participating ERC to identify comments made by employers of their
center's graduates. The only individuals who have access to the key for the center
codes are the individuals in the participating centers. These individuals only know
their particular center's code. In order to maintain the integrity of the coding system,
any information in these comments that might have enabled a reader of this report to
decipher the code and thereby identify centers has been modified or deleted]

fNOTE: The number of comments varies across centers primarily because the number of interviews varies.1

Do you know whether, in general, your company has had to offer higher
beginning salaries for ERC graduates than for non-ERC graduates?

(03) No, in our industry we tend to pay higher salaries to people in [specific academic area] and related
disciplines due to the higher demand for people in these fields.

(04) Sdary is influenced by the field of study and the caliber of the school attended.

Are beginning ERC grads salaries generally higher, about the same or lower
than non-ERC graduates?

(02) We are very selective, so ERC graduates are worth more to us.

(03) Our ERC graduate was hired on strength of bis publications, the reputation of adviser and because
he met our goals and expectations. There was no reflection upon the Center!

(03) About the same, the determining factor is where they graduated from.
(04) It's hard to say because it depends mostly on the candidate.

(04) Salaries tend to be about the same for either; our recruiting program is designed to locate the best
available PhD. graduates.

Are you familiar with the reason why ERCs were established?
(03) Yes, participated in arecent review at [name of specific university].

(04) Bring industry and education together.

Do you think that you have different expectations of ERC graduates than you do
for non ERC graduates?

(01) We expect ERC graduates to have abetter idea of the "real world."
(02) ERC graduates are very quickly able to be effective.

(02) We expect ERC graduates to be of high quality.

(02) We expect ERC graduates to have a stronger sense of "rea world."

(03) Yes. Interdisciplinary focus; gives broader exposure; more involvement.
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13.

(03) OUT company works closdly with [name of specific ERC] in itsinternship programs | was not
aware that the our ERC graduate was actually from ERC until today when | figured it out at the
beginning of thisinterview.

(03) Wetexpad ERC graduates to come with srong pradtical experiences and the ability to trander

(03) Expett tham to arrive with the level of education and experience reflecting the Univer Sty from
which theyj *

(03) ERC graduatestend to be more aware of non-academic life; work on whole varigty of things, know
mare

(03) ERC graduates tend to be more conversant with technological issues.

(03) ERC graduatestend to be more knomedgeable about thar area of expertise

(03) ERC graduates tend to be far mare qualified to walk right in to the indudria setting.

(03) | expect ERC gradsto be morefocusad; but that isn't, necessarily, what we arelooking for.

(03) At [name of pecificERC thereisﬂronlg tendency to take a theoretical aoogroach O§a|qplied [name
?fe_aacaj\dgmcarea). Graduates from the ERC tend to be marefocused on proolemsar direct concern
oindudry.

(04) ERC graduatesare expected to be batear prablem solvers more adaptable and flexible

(04) Yes. Graduateswho really get involved in indudry prgjects should be more valuable employees
(04) Depends a lot upon who ther advisor is.

(04) Weexpett mareresarch arientation from ERC graduates

(05) Weexpect ERC graduatesto have better knonmedge of indudry and indudtrial processes.

(05) Mog new hiresfram the ERC comewith a different " tod kit."

(05) No knowledge of ERCs

CAN YOU IDENTIFY ANY NOTEWORTHY STRENGTHS THAT ER C TRAINED EMPLOYEES TEND TO
EXHIBIT THAT YOU BELIEVE ARE ATTRIBUTABLE TO THEIR ER C TRAINING?

(01) ERC graduates have high degree of competence

(01) _QLCJjaIi_té/ glf education; better suited to our indugry; ERC graduates tend to be higher quality
individuals.

(01) [nameof specieacademic discipling).

(01) ERC graduates have better idea of end produds rather than academic excdllence.
(01) ERC graduates have nateworthy srengthsin specific areas

(01) Procesexperience

(01) ERC gaduates have a better senseof the 'red world' versustheisolation of academics
(01) Cretivity, problem-solving skillsforesight.

(01) ERC gaduatesarevery mativated and eager tolearn.

(01) ERC %aduate kesps on top of technology, good analytical skills, kegps in touch with colleagues
from the ERC pragram.
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(01)
(01)
(01)
(01)
(02)
(02)

(02)
(02)
(02)
(02)
(02)
(02)
(02)

(02)
(02)
(02)
(02)
(03)
(03)
(03)
(03)
(03)
(03)
(03)
(03)
@

Our ERC graduate hasexpertisein hardware and languages

ERC graduates are enthudagtic, thorough, and detail oriented.

Our ERC graduateis highly mativated, followsthrough.

ERC graduates are prablems solver s, get thingsdone, lots of initiative,
ERC graduates have marein-depth training.

ERC graduates have broader exposureto thefield; high caliber of education; good knowledge of
indudry; personal sense of nationa technology community.

ERC graduates have broeder palette of experience

ERC graduates haveinter disciplinary knowledge of bath worlds bath indugry and academia.
ERC graduates have grong capabilities through mud-disciplinary approach. More abdradt.
ERC graduates are mor e technically competent and ready to go.

ERC gaduatesare great entrepreneurs

ERC gaduatesarevery capablewith very sophigicated equipment.

ERC graduates have dgnificant interdisciplinary training. They have had practical 'hands-on'
INVOLVEMENT Within THE GORFCRATE world.

ERC graduates have grong theor tical badkground isenginering prindples

ERC graduates have technical underganding and willingnessto apply same.

Clody rdated to needs of indugry. Could have an even doser aliancewith indugry
Teamwork. Srong interdisciplinary approadh.

ERC graduates have better communication skills.

ERC graduatesare quick to undergand.

ERC graduatesarefamiliar with a broade range of topics

ERC graduates have amoretheordical orientation, nesd more applied ressarch.

Ther degreeof expertise

ERC graduateshave good practical knowledge, grongly focused on disdplinary research;
ERC graduates have a broader knowledge base more capable working acrossdisciplines
Geared toward research with economic impact; near term future

ERC graduates are lots more capable of working on interdisciplinary projects, LEss goecialization,
mare untoanduig of how theT orld works

(03) ERC graduates tend to have more a sysem experience
(03) Fairly grong theortically; ressarch oriented.

(03)

ERC graduates usually become asxociated with very best ressarchers  They arrive with very
intere®g”esofwork.

(03) Expect a gronger sysems background.
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(03) ERC graduates know the fidd and the professon.
(03) I can nat attribute anything to ERC. because | don't know anything about the ERCs

(03) ERC graduates have more expertise. | expect more from ERC graduates As a comparauve basg |
judgethear graduatesagaingd the begt of allother univer sties. Not just againg othwgraduates.

(03) ERC graduates are familiar with the lates technologies

(03) Might be able to work on larger enginering efforts with more underganding. Not truly unique to
the ERC sudents

(03) No difference betwean this graduate and ather graduates (Incomplete Interview)

(03) IIEOI(?)E g?duates have more breadth of knowledge and a better undersanding of what indudry is
ingfor.

(03) Our ERC graduate is really srong.
(03) This ERC is very involved, crossing many disciplines

(03) Our graduate is very grong technically; digsinto problemsin a different fashion; ussslibrary and
athe ressrch papea's

(03) Never redlly though about it - whether thar killsare aresult of the ERC program -1 look at
per sonality - morewhat they actually did.

(03) Aslong asthe Universty is conducting, the ERC isnice. If the ERC did nat exigt, then indugry
would haveto train them later.

(04) ERC training at the [name of specificindudria Ste) was dearly an asst of several employees
EDlscIalmer Theregpondent was not sure whether the project to which he was referring was an
RC project)
(04) ERC graduates are very wdl technically trained.
(04) ERC graduates are more interddplinary.
(04) Exposureto the computing scienceswasrequired as part of the ERC experience
(04) ERC graduates are more agor essvelasrtive

(04) ERC graduates have a better fed for the busness environment and what is important. ERC grads
with hands-on within indugry wer e expecially valuable

(04) ERCsprovidedronge practical experiences

(04) ERCsaremorethorough, good analytic versusintuitive.

(04) Thereisalargenework of contactsat the universty.

(05) ERC graduatesarebest in group.

(05) Wdl rounded, bath intdlectualUy and practically

O i ey ek et Tt Al oo ik o thpr ooLien Toce. Their iU
different than ather MSPhX). graduates

(05) We are aways happy with these people

(05) ERC graduates are highly mativated.
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14.

15

Can you identify any noteworthy weaknesses that ERC graduates tend to exhibit
that you believe are attributable to their ERC training?

(01) ERC graduates are less pradical

(01) ERC graduates are sometimes too technically oriented; not fully rounded.

(01) ERC graduates aretoo " misson oriented” and amidg the condraints of inditutional fresdom.
(01) ERC graduates are not too practical; should be more analytical.

(01) Vebahnritten drills

(02) ERC graduateslack "handson' in adud Stuations

(03) ERC graduates tend to pursue what they thought was important to NS rather than what should
bedone Ladk courage

(03) ERC graduates nead hard engineering problems « long term core research. Less emphags on near
term solutions'resear ch.

(03) ERC graduates focus more on research than on teaching,, (academic graduates)
(03) Laxk practical applications due to ther assodation with excdlent professors. Ladk experience
(03) Our ERC graduateinitially had difficulty making the trandtion from academicsto the "red world"

(03) A univerdty is a ssamless thing; This ERC isan excdlent oenter with faculty and gudents - a
hybrid sysem.

(03) | hope that ERC graduates foundation in scienceis broad enough. Anything that tends to be
practical could be outdated in afew yean time

(03) A little bit indugtry oriented - Smilar to peoplein indugry. Less degp academically (too much
likeBell and IBM labs)

(03) ERC graduates are too narromMy focused.

(03) ERC graduatesare varisblein quality, nothing sysematic however. The saff are often very busy
and mud relateto all of the agendies- lessnmeto supervise gudents

(04) Nogronghands-on'labs
(04) Too much theordical.

(04) Our ERC-rained graduates have somewhat detached views of redlity; they excd at theory, but are
week in practical on thejob analytic vsintuitive, ressarch vsred world.

(04) ERCHrained graduates have difficulty applying advanosd techniques to practical [name of specific
"7 academicaredprablems

(04) ERC graduates depth may auffer.
(05) Pessimidicattitudes
Do they tend to demonstrate any more sense or vision of how their skills can

contribute to company success than do non-ERC trained employees?

(03) Vidonisamgjar drength of ERC graduates
(04) ERC graduateshavea better pergpectiveon indudry.
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17.

18.

19.

20B.

20E.

20F.

21.

FOR THE NEXT QUESTION, WE ARE DEFINING A SYSTEMS ORIENTATION AS BEGINNING WITH AN
IDEA AND CARRYING IT THROUGH DEVELOPMENT AND PRODUCTION TO ITS FINAL CONCLUSION.
WITH THAT IN MIND, HOW WOULD YOU COMPARE ERC TRAINED AND NON-ERC TRAINED
EMPLOYEES WITH RESPECT TO SHOWING A SYSTEMS ORIENTATION?

(03) SUPEROR

DO YOU THINK E R C GRADUATES SHOW ANY MORE OF A TENDENCY TO SERVE AS CHANGE
AGENTS WITHIN YOUR COMPANY THAN NON-ERC TRAINED EMPLOYEES?

(03) NO - GOOD REEARCHER WLL DO IT ANYWAY

(03) YES. CONCEPTUALLY - THEY OUGHT TO BE BETTER BROADER

DO YOU THINK ERC GRADUATES EXHIBIT ANY MORE OF A TENDENCY TO USE CROSS
DISCIPLINARY APPROACHES TO PROBLEM SOLVING THAN NON-ERC TRAINED EMPLOYEES?

(03) NO MORE THAN ANYONE ELSE

(04) CURRENT GRADUATES ARE STLL SCHOOLED IN TRADITONAL STYLES. NEW GENERATION OF GRADUATES WLL SHOW
THS MORE BECAUSE OF NEW TRENDS IN TEACHNG AND ADVISING.

(05) ERC GRADUATES HAVE A HGHER "COVIFORT LEVEL" WITH CROSSDISCIPLINARY RESEARCH

DO E R C GRADUATES GENERALLY REQUIRE LESS INITIAL TRAINING THAN NON-ERC TRAINED

(03) OUR ERC GRADUATE WAS HIRED BECAUSE HE KNEW HIS RESEARCH AREA. [T IS DIFFCULT TO JUDGE WHEN YOU
ONLY HAVE ONE ER C GRADUATE

(03) A GRCSS GENERALIZATION: ERC BROADER NON-ERC NARROMER THIS IS A COMPLEX QUESTION. ERC
GRADUATES SEEM TO LAKE LONGER TO ADAPT TO ENVIRONIVENTS BUT ARE ABLE TO DRAW UPON MORE SOURCES

ARE E R C GRADUATES GENERALLY BETTER AT GETTING 'UP TO SPEED' SO THAT THEY BECOME
USEFUL TO THE COMPANY IN LESS TIME?

(03) NON-ERC GRADUATES TEND TO BE NARROWN AND THEREFCRE USERUL VERY QUICKLY; ERC GRADUATES TEND TO
BE BROADER AND MORE USERUL ACRCSS TIVE AS A RESLLT, THEY TEND TO REQURE ANETUNNG.

ARE E R C GRADUATES GENERALLY BETTER AT COMMUNICATING WITH OTHERS?

(01) OUR ERC GRADUATE COMMUNICATES WHL WITH OTHERS AT HIS LEVEL; THERE IS A PROBLEM COMMUMCATING
WITH LESS EXPERIENCED EMPLOYEES.

(03) QAEARY
MOVING RESEARCH CONCEPTS INTO USABLE PROCESSES, DEVICES OR OUTCOMES.

(01) OUTSTANDNG

BASED ON YOUR EXPERIENCES WITH ERC-TRAINED EMPLOYEES TO DATE, ARE YOU ANY MORE
OR LESS LIKELY TO ATTEMPT TO RECRUIT THEM IN THE FUTURE?

(03)NO. THS IS NOT A STRONG MOTIVATING FACTCR - ERCS AND OTHER INSTITUTES ARE COMPARABLE IN THAT REGARD.
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22.

23.

24.

PRIOR TO THIS INTERVIEW, WERE YOU AWARE THAT ERCS WERE ESTABLISHED BY THE NSF
WITH THE MAN GOAL BEING TO INCREASE THE EMPHASIS ON CROSS DISCIPLINARY RESEARCH
WITH A TEAMWORK AND SYSTEMS ORIENTATION AND TO INCREASE THE INVOLVEMENT OF US
INDUSTRY IN EDUCATION?

(03) Abslutdy

BASED ON YOUR EXPERIENCES WITH ER C TRAINED EMPLOYEES, DO YOU THINK THE NSF IS
MAKING REASONABLE PROGRESS TOWARDS THESE GOALS?

(03) Mixed fedingson ERCs If done sdlectively that | would support them. If making large awards

DO YOU HAVE ANY RECOMMENDATIONS AS TO HOW THE NSF COULD IMPROVE THE ERC
PROGRAM?

(01) More balance toward the pradica d9de of an idea.
(01) Problems are nat with NSF. but with indugry.
(01) Wider pedtrum of courses, out of immediate focus

(01) Each subject should nat be confined to one school; foser more cooperation between univer sties.
Maodd the program dfter the Canadian "' Cantars of Excdlence”

(01) Mare team leadership.

(01) Increesethevidhility of the ERC Programs

(02) Kegp up thegood work.

(02) increase the emphads on [gpecific academic area).

(02) Inds on mmu-disciplinary approach. Nead to identify srong leaders at EACH inditution.
(02) Provide mocefunding.

(02) Expand the program; target some 'sscond tier schools

(02) Significant chunk of time is spent defending decisions, counter-productive. Trained to evaluate
quarterly; in the corporate world we evaluate annualy.

(02) Heighten the emphads on crossdistiplinary efforts Would be hepful for gudents to interrupt
thar gudiesfor ayear longinternship within indugry and then return to therr academic sudies.

(03) NSF should provide moreinformation to indudry regarding these ERC programs

(03) Neads to encourage more indudrial involvement.

(03) ERC is doing a fine job.

(03) Centers need more autonomy and guarantesd funding levels. The Board of Directors at [name of
gpecific ERC] was always making sure that NSF was happy with what they saw. Alwagqslmklng
forgram dollars If agrant islodt, it affects many people. Too much looking over the shoulder to
pleasethe NSF and not always doing meaningful ressarch.

(03) Modd at [name of specific ERC] is as good asit can become. The NSFs dedre to have cross
disciplinary insututesis not happening because the faculty are not interested in doing cross
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(03)

(03)

(03)

(03)

(03)
(03)
(03)

(03)

(03)

(03)

(03)

(03)

(03)
(03)

The University environment is extremely segmented - lacks cross-disciplinary work. Mostly you
just see fluffy packaging that appears cross-disciplinary. Bring industry in even further.
Encour age students to participate mor efully injoint umveraty/industnal projects.

Need to increase the number of people in the summer internship programs. These practical
experiences turn-out to beinvaluable.

Help build strengths within existing departments. Researchers don't change much, just disguise
research to fit the ERC program. Cost per student is far too high ($350K /student). Far too much
overhead in terms of maintaining an image. More time at other universities to work with other
students.

Mor e aggr essive information sharing with industry (companies that hire graduates), [respondent
wasn't awar e that the ERC programs even existed]

Hold yearly symposia; interface with employer s’lbusiness; mor e awar eness to industry; advertise!
Need moreinformation; limited knowledge of either the NSF or ERC programs.

Spend more money onthe computing urinatives. We need more leadership in the leading edge
technologies: high performance computing, software engineering ERCs were nice when there
were lots of dollars to go around. Now they have become a luxury we cannot afford. The
economy simply isn't as strong as it was when the ERCs were established. Now we need to come
in and support the focal causes; the periphery may lag.

Wrong idea to select a few schools. Same dollars should have been distributed to many schools.
There should be many centers in the same subject areas to promote competition and different
degrees of specialization.

Make a long term commitment to ERCs. Stress the long term research goals. The money will
decrease and the focus needsto beretained on long term goals.

There needs to be more information disseminated throughout the industry Someoneisnot doing
their jobs of selling the ERC concept. The general idea of cross-disciplinary research is good. Be
careful not to focus people too much or too early. Careerslast along time and new developments
can open new pathways. Thenarrow focus only helpsin attaining thefirstjob After that a broad
based background can be more adaptive to the swinging tides of technology.

The funding levels should beincreased so the ERCs can function effectively. Currently they have
created fiefdoms and warlords. Teamwork doesn't exist between professors and students.

Change away from a means of distributing money to become an effective producer of engineering
knowledge. Theinternal cooperation is pretty poor - pool of funding isnot equitably distributed.

Too many surveysresult in paper and don't result in achange. Theinformation ends up someone's
computer and then itjust sits there!

Scrutinize the sites before awarding an ERC - don't do it because someone has an idea. The
support should fit thereality of research.

Would like to see amiddle ground (3-5 investigator situation) - incubator ERCs! Thereis aplace
to make ERC programs fuller.

Most dollars go toward larger programs with many Pis and projects or studies with specific goals.
How many universities have thisland of synergy? Smaller universities don't have large® umbers of
Pis but could be effective with 3-4 person projects and NSF support.

Put one at [name of specific non-ERC university]!

Thereneeds to be increased industry awareness of ERCs- advertising isneeded - There should be

presentations at industry functions and during recruiting. Let other people in company know
about ERCs and their benefits. Schools should promote thefact that theyhave an ERC
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(03) We need to hear more about the programs at the ERCs. NSF must do a better job of informing
companies, especidly amdl companiesin specifc research fidds, about the ERC program.

(03) 1 had many expectations for ERCs that this ERC did not live up to. Universities are important to
indugtry. It's a delicate balance - universities cannot live up to expectations. [Name of
specific university] ERC director worked in industry prior to the university - he understands
timelines and redtrictions. | expect aprunmﬁ to take place in the 'next round." | want universities
to get more involved in the applied areas. Those ERCs that are struggling should be closed. Keep
the ERCs small. [Name of spedific university] does produce good graduates and has tried hard to
mest the goals of the ERCs. Their program is very good.

(03) I am aware of the ERCs programs, | was on the faculty &t Hname of goecific university]. The ERC
was viewed as away to gef more dollars for the school. 1t was frustrating and is worth trying to

(03) 1 don't want to give input based on an N of 1. | believe that ERCs are poter)tiallgav%orthwhile
programs. L et the employersknow more about ERCs; do abetter job of advertisng them.

(03) Better public relations are needed- let employers know the ERCs are out there. More practicd
"red world" experiences are needed.

(03) What would be interesting is if they convinced students to put their ERC training on their
resumes. Many of them don't even mention it during their interviews.

(03) We choose candidates based upon individua strengths, not based upon an ERC experience. There
is alink, but nothing specific.

(03) These are large amount of dollars; the NSF needs to be more careful. Forces professors to focus
Past research centers did not have enough industry input for impact and sgnificance and for
correcting the rather random nature of research.

Qudity of faculty and student determines everything. Re-package what they do. Professors tend
to dign themsalves better for funding.

(03) Don't get out &fter 5 years - it would be OK to phase out in some areas and emphasize others. But
donit abando bgi;[h%l concept Leve of funding should remain more congtant and simulate the ERC,
not leave it behind.

(03) NSF tends to have a binary gpproach (either you are or aren't). There is atend to set ERCs
apart from i Thnicps community of which they are apart No encouragement be/{ NSF for non-ERC
un;vergjtg/s._ The NSF should encourage collaboration between ERC and non-ERC
universtiesstes.

(04) How can anindudtry get involved? | want more informeation on ERCs from the NSF.

(04). Actively encourage work/study programs. Industry needs engineers with real world experiences.
(Throughout the Interview this respondent cautioned that in some instances She did not know if
sronger on the job performance was dtributable to the ERC piogiam or that the individuasin the
ERC program were above avera%e ormers. The respondent fdlt that 50% of his ERC employees
were better than non-ERC and 50% werethe same.

(04) Increase the number of internships. Encourage entrepreneurid behaviors.

(04) That is a loaded question! The pand and task force were formed last year to determine if NSF
should keep funding centers or not [the respondent would not comment for feer that some Centers
may losec their funding |

(04) Hire research faculty.

(04) My observation is that the ERC graduate in my unit had less "hands-on" - direct knowledge than
others coming to my department

(04) Continue co-0p experiences.
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(01)

(01)

(02)

(02)

(02)

(03)

(03)

(03)

(03)

(03)

(04)
(04)

(09)

Unsolicited Comments from the 101 Completed Interviews

No difference between our ERC graduate and other 'peers.’

It is "systems development” in industry; cannot differentiate between the recently hired individuals.
Individuals who may be from an ERC piogiam are at the entry level and it is too early to evaluate them.

Our company may try to recruit others in order to maintain balance. Graduates from the [name of specific
ERC] group, in general, is better with higher motivation to succeed.

This respondent wanted to make it clear that he could not differentiate ERC grads who had been part of the
ERC program. And, that anyone who had been admitted to [name of specific university], was already "way
ahead of the pack."

This company is involved with the ERC program and this individual is a graduate; also serves on the ERC
advisory committee.

Respondent had been unaware of ERC program. His one employee is "top of the line" but cannot say this
is due to ERC; most likely these qualities led to his being accepted into the ERC program.

The respondent believes the program was established to promote Japanese methods; g/he finds it ironic that
many graduates are Japanese!

It is really difficult to sort out exactly what is attributable to the ERC experience.

This respondent has very strong opinion and ideas regarding the ERCs and the future of technology in the
US. Sees the US losing ground in software development, strategic and high performance computing.
Would be happy to talk with anyone concerning these issues and serve on any committee that might guide
the NSF into the future.

Our ERC graduate did not mention the fact that he had been involved with an ERC - it was not on his
resume or his application nor was it mentioned during the interview.

Graduates with practical industrial experience are more beneficial than those with only schooling.
Need to place more emphasis on applied research.

Very new industry - no background for comparison.
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01)

(01)

(01)

(02)

(03)

(03)

(04)

(04)

(04)

(04)

(04)

(04)
(04)
(04)
(04)

(04)

(04)

IR

unsoLicep commventsT I OMI N Com P | et enrcrviews

[ f I O X INCLUDED IN THE 101 COMPLETE INTERVIEWS)

[NOTE Mog potential interviewees were known by project saff to manage
or supervise ERC graduates, incomplete interviews resulted either because
the interviewee was not aware of ERCs and/or of the fact that they had at
least one ERC graduate working for them. Since we would not give out
graduated) name(s) some interviews were terminated.]

A new faculty member from [name of specific ERC] is starting today. | was unable to participate in
evaluating program (search), but the ERC graduate was chosen from 237 applicants so that must give

some credit to ERCs. [Therefore, because it was too early, this ERC graduate employer's interview was
terminated]

Not familiar with ERC; employee isfairly new. really not able to evaluate program. |ndividuals admitted
with [name of specific ERC] would be good going in. should be good coming out. [Therefore, this ERC
graduateemployer sinterview was terminated.]

Did not want to continue the interview, stating that his one ERC employee is extremely sharp, bright,
innovative, impressive, but believes this would be true wherever/whatever program. [Therefore, this ERC
graduate employer'sinterview was terminated.]

Only one person from the ERC program. Highest ranked, most educated, not able to compare. [Therefore,
this ERC graduate employer's interview wastenninated.]

Does not know the backgrounds of his employees. [Since we would not give out graduate*s) name(s)
theinterview was tenninated]

ERCs are not placed in schools that you are trying to improve. All of these schools already have good
strong programs.

Does not know that he has anyone who graduated from an ERC working for him. [Since we would not
give out graduates) name(s) theinterview was terminated]

Does not know what an ERC is. or what it does. [Theinterviewee didn't think he knew what an ERC is
and he hung up too fast for the interviewer to explain that he had at least one working for him.]

Respondent not aware that he has hired any ERC graduates, totally unfamiliar with ERCs. [Since we
would not give our graduates) name(s) theinterview was tenninated] (x 2)

We don't employ any ERC graduates. [The interviewee didn't think he knew what an ERC is and he
hung up too fast for theinterviewer to explain that he had at least one working for him.]

Graduate told her that we would be catling but indicated that hereally had not been activein the ERC.

ERC is not a factor in their hiring - unfamiliar with ERC. No one within the company would know
anything about ERCs. [Therefore, this ERC graduate employer'sinterview was terminated.}

Never heard of ERCs. (x 2) [Therefore, these ERC graduate employer interview swere terminated.]
They have never hired ERC graduates - it is afurniture company, [an ERC graduate was working there! ]
Has graduates of [name of specific ERC] but doesn't think they wereinvolved with the ERC.

Isheaded out of the country and declined the opportunity to beinterviewed.

Respondent didn't know anything about ERCs or who were ERC grads. [This employer actually
declined to beinterviewed.]

Not sure if he has ERC graduates working for him.[He did, but didn't know it! Therefore, this ERC
graduate employer'sinterview was terminated.]

ERC is not a factor in his hiring. Employees have never made their ERC experience known to him.
rrherefore, this ERC graduate employer'sinterview was ter minated]



(04) Does have [name of specific ERC] graduates but no one has ever mentioned that they had an affiliation

with an ERC. Would not be able to answer theinterview questions. (Therefore, this ERC graduate
employer's interview was terminated]

(04) They employ graduates of [name of specific ERC] but whether they are ERC or not is hot known. He
did not recognizetheterm ERC. [Therefore, this ERC graduate employer'sinterview was terminated.)

(05) Really not able to compare ERC and non-ERC graduates- told to expect a call, but has no knowledge of
the ERC program. [Therefore, this ERC graduate employer'sinterview wasterminated.]
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Figure 55: BRC Graduates Opinions About the Relative Vdue of Their
Training for Genera Professional preparation
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ATTACHMENT F/AGGREGATED RESULTS FROM FIVE ERCS OF THE PILOT FOLLOW-UP
SURVEY OF E R C BACHELOR OF SCIENCE DEGREE GRADUATES
WHO WERE EMPLOYED ININDUM"'M 1991

AGGREGATE RESULTS (N = 39: INCLUDES 6 SURVEYS WITH NO CENTER IDENTIFIERS)

PROFESSIONAL PREPARATION

Respondents' ratings of how valuable was their association with the Engineering Research Center (ERC) in
terms of providing them with opportunities for

a. learning about research:

1 2 3 4 5 6 7

0.0% 0.0% 2.6% 7.7% 17.9% 51.3% 12£% Mean = 5.7

E R C ACTIVITIES
MORE VALUABLE

b. participating in hands-on experimental engineering:

1 2 3 4 5 6 7

0.0% 2.6% 2-6% 12£% 17.9% 33J% 25.6% Mean» 5.6
K I SSE S ERC ACTIVITIES
MORE VALUABLE
c. learning about R & D in indugtrial semng(s):

1 2 3 4 5 6 7

0.0% 2.6% 5.1% 2(L5% 23.1% 20£% 10.3% Mean = 5.0

E R C ACTIVITIES
MORE VALUABLE

PROFESSIONAL SKILLS

Respondents' ratings of the extent towhich they felt their ER C met (or did not meet) their expectationsin
helping them develop the following skills and knowledge:

a. gaining technical knowledge:

1 2 3 4 [ 6 7

0.0% 2.6% 2*% 205% 205% 2& 2% 205% Mean =5.4
ERC NOT ERC VERY
VERY HELPFUL HELPFUL
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b. developing cross-disciplinary teamwork skills:

I 2 3 4 5 6 7

0.0% 7.7% 15.4% 20.5% 28.2% 5.1% MEAN = 4.6
ERC NOT ESI'
VERY HELPFUL

C. gaining a broader per spective of research:

1 2 3 4 5

0.0% 0.0% 00% 10.3% 30.8% 35.9% 17.9% MEAN =5.7
ERC NOT

VERY HELPFUL

COMPARATIVE VALUE OF RESPONDENTS' ERC EXPERIENCES

Respondents' ratings of how their participation in the ERCs program compared to the rest of the

educational activities availableto them:

a. Non-ERC research opportunities:

J 2 2 4
0.0% 0.0% 2.*% 17.9% 204%
OTHER RESEARCH

OPPORTUNITIES MORE VALUABLE

b. other outside work/internship experience:

1 2 3 4 5
0.0% 0.0% 17.9% 103% 103%
OTHER RESEARCH

OPPORTUNITIES MORE VALUABLE

NOT
APPLICABLE
17.9% 10-3% 25.6% MEAN = 6.3
E R C ACTIVITIES
MORE VALUABLE
NOT
APPLICABLE
17.9% 5.1% 30J% MEANS 6.1

ERC ACTIVITIES
MORE VALUABLE

Per cent of respondents who indicated that their ERC experiences gave them a competitive edge over other

students seeking similar jobs following graduation.

1

2.6% 2.6% 5.1% 103% 23.1% 254% 203% MEANS 53
NOT VERY EXTREMELY
Respondents' overall ratings of the quality of the time they spent at their ERC.
1 2 3 4 5 6 7
0.0% 0.0% 0.0% 5.1% 385% 25.6% 254% MEAN = 57
POOR EXCELLENT
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EDUCATIONAL/RESEARCH ACTIVITIES

.n what year did you receive your baccalaureate degree? 19 f for use in later survevs

Percent of respondents who indicated that they expected that their first full-time post-baccalaureate job will
be with a current ERC industria affiliate.
Y es2£2L - No 6L S%

How long respondents participated in their University's ERC.

Threemonths 308%: Six months 7.7%: Oneyear 103%: Morethan oneyear 41.0%
While at their ERC, respondents participated in the following activities.

Respondents checked ALL that apply:

84.6% Participated in the ERCs research program.

17.9% Had an ERC fellowship; If checked, average number checked: L3
17.9% Participated in an ERC seminar series; If checked, average number checked: 18
20.5% Attended ERC meeting with industry; If checked, average number checked: Li

7.7% Conducted ERC forma poster session; If checked, average number checked: 23

While at their ERC, respondents participated in the following activities, (cont'd)

S.i%  Attended professional society meeting; If checked, average number checked: LO
2& 2%. Made presentation to university group; If checked, average number checked: 17
ISA% Made presentation to industrial group; If checked, average number checked: 17
— Q.0% Made presentation at prof, society meeting;  If checked, average number checked: ao
ussL Visited industrial site; If checked, average number checked: u
25.6% Worked on an industrial project; If checked, average number checked: LO

Percent of respondents who indicated that their involvement in the ERC increased the likelihood that they
will pursue another advanced degree.
Yes 53.8%: No 154%: Uncetan 23.1%

Percent of respondents who indicated that their involvement in the ERC increased the likelihood that they
will pursue a engineering career.
Yes 43.6%: No 28.2%: Uncertain 20.5%

Respondents' recommendations as to how the NSF could improve the ERC experience
for undergraduate students.

[NOTE The numbers in parentheses identify the ERC fom which the grad that made the comment came. As
there were five ERCs in this pilot project, the numbers range fom 1 to 5. The numbers have been included
in this attachment in order to enable individuals within each participating ERC to identify comments made
by graduates of their center. The only individuals who have access to the key for the center codes are the
individuals in the participating centers. These individuals only know their particular center's code. In order
to maintain the integrity of the coding system, any information in these comments that might have enabled
a reader of this report to decipher the code and thereby identify centers has been modified or deleted]

(D Excellent program. The only recommendation | have is that the seminars they had should have been more cohesive.

More selection; in terms of engineering research fields. More realistic work - give undergraduates experiences of
what they will actually do after earning their degree. More team work experience is an absolute must in real life.

(01) Increase length of REU program during the summers.
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1

(01) WORK MOREWITH 'I'I-EG:GANZN'ICN(%EU\INEFSTY IN THS CAE) SUCH THAT THE UNCERGRADUATE PARTIARANTS GBT WID ~
VANONCS CF REFFARCH, RATHR THAN AROECT.

(01)  THE LENGH OF FARTIAPATION IN THE FROGRAM SHOULD BE AT LEAST A YEAR SO THAT THE MENTCR CAN MAKE SOME FRACTICAL USE CF
THE UNCERERADUATE STUDENT-

(02) | THNK THAT ARART FROM THE REFFARCH EXAERBENCE SUDENTS SHOULD ACTIVELY GET INVOLVED IN GRANT AROROSAL WRITING AND
THE REFRARCH FREENTING FROCESS SO IT WOULD BE GRAT IF N SF HAD SEMINARS RHATED TO SUCH PROCESES CR BVEN
WCORKSHORS WHICH WOULD HELP US TO LEARN SUCH IMFCRTANT KILLS

(03) BENCOURAGE MCRE UNCHRGRADLATES TO JOIN THE ERC BY NOT FCRONG THE ISSUE OF IMMEDIATE REBLLTS - IT TAKESA WHLE TO
& SARTED

(03) HAVE GROUP MEETINGS FIR JUST UNDERCRADUATES BY DISJUSSNG OUR FROECTS WE MIGHT HAVE BEEN ABLE TO CET NBW IDEAS
FOR FUTURE FROECTS

(03) NOT ENCUGH OHFORTUNITIES FOR UNDERCRADUATES MOTE MONEY $HOULD BE SENT ON HRNG FEOALE. SNCE WHEN | AKED
THEM, THEY SAID "NO MONEY FER HIRING, BUT IF YGOU WANT TO VAULNTER " SO, | VALUNTEERED!

(03) ALLON MCORE FEOALE TO EXFERBENCE THE ERC. AURRENDY ONLY ONE OR TWO UNDEREIRADUATES GET TO DO THIS ALLOW FECHLE
IN MORE HELDS TO GET THE EXFERIENCE | THNK THAT QLY [NAME CF CENTERS ACADEMIC AREA) STUDENTS DO THIS EVEN THOUGH
THE THSISFRMARLY AN [NAME CF DEFARTMENTS ACADEMIC AREA] DEFARTMENT

(04) | MUST SAY THE EXFERIBNCE | HAD AT THE ERC AT [NAME OF SFEOIHC UNIVERSTY] WAS EXCHLENT BECAUSE OF THE FROFEESSCR 1
WCRKED WITH: | DID NOT RALLY KNOWV CR NOTICE ANY GONTROLS CR REGULATIONS FHATED TO THEN SF CR THEREU ON MY
WCORK I'M GLAD THE AROGRAM MADE THE EXAERBNCE FOSSBLE « BUT THE EXCHLBENCE CAME FRCM MY ADVISCR

(04) FROVIDE MCRE CYORTUNITIES TO MEET OHR UNDERIRADUATES

(04) ERCS ARE A FROVEN CONCEPT. THE N SF SHOULD GONTINUE RUNDING 3JCH BFFCRTS  IT WAULD BE NICE IF NSF COTUW
SUMULATE FURTHER INDUSTRAL INVCLVEMENT. MY FARTIAPATION IN THE ERC AT [NAME CF SFECIHC UNIVERITY] HAS FROVED TO
BE VERY VALUAB E KR RUTURE BFRCRTS

EMPLOYMENT RELATED INFORMATION

Average number of Job interviews respondents had following your ERC experience. 4
Per cent of respondents that had a reduced number of interviews because they accepted an early offer.
Y es254%: No 254%.
If Yes, wasthe offer from an ERC affiliate.
Yes 0.0%: No 204%
Average number of Job interviews respondents received from ERC-affiliated companies. 02
Average number of offersrespondentsreceived following their ERC experiences. 2J
Average number of offers respondents received from ERC-affiliated companies. M
Respondents' first full-timejob following their ERC experience with ther current employers.
Y es 23.1%: No 17.9%

DEMOGRAPHIC/DESCRIPTIVE INFORMATION

Time respondents had been at their ERCs university.
Years 3: Months 2J
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Departments in which respondents did their ERC-related worked.

APPLIED BIOLOGICAL SCIENCE 5. 2%
BIOMEDICAL ENGINEERING 16%
CHEMICAL ENGINEERING 154%
CIVIL ENGINEERING 5.1%
COMPUTER SCIENCE 16%
CIR 16%
ELECTRICAL ENGINEERING 3&.9%
LIGHTWAVE RESEARCH LAB. 16%
MATHEMATICS 16%
MECHANICAL ENGINEERING 7.7%
RADIOLOGY 16%
Percent of respondents who participated in any REU (Research Experience for Undergraduates) Program.
Yes64.1%: No 28.2%: Uncertain 5.1%
Percent of respondents who participated in a summer cooperative educational program in industry.
Yes \Z8%: N0 84.6%: Uncertain 0.0%
Ethnic group of respondents: 0.0% Native American, Alaskan Indian
30.8% Asian or Pacific Islander
5.1% Black
0.0% Hispanic

61.5% White, not Hispanic

Percent of respondents who were U.S. citizens.
Yes79.5%: No 17.9%
cent of respondents who were U.S. residents.
Yes103%: No0103%
Negative respondents' intentions:

7.7%  respondents planning on becoming U.S. Citizens.
0.0% respondents planning on staying in the U.S. but do not plan on becoming U.S. Citizens.
5.1% respondents planning on returning to their home country.

Respondents' find degree objectives.
BA 2.6% DPS 2.6% MBA 2.6% MP 15.4% M SME2.6% PHD 38.5%

Percent of respondents who plan on working in industry before obtaining their final degree objective.
Yes 30.8%: No513%

Respondents' sex. Male66.7%: Female308% .

Average age of respondents. 23,7
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ATTACHMENT G / Aggregated Results From Five ERCs ofthe Pilot Follow-up Survey of
Doctoral and Master of Science Degree Graduates Who Were Employed in Industry in 1991

Aggregate Results (N B 111: Includes 2 Surveys with No Center Identifiers)

PROFESSIONAL PREPARATION

Respondents ratings of how valuable their association with the Engineering Research Center (ERC) in
terms of providing them with opportunities for

a. establishing useful associations with a variety of university faculty:

Mean = 4.6
| | 3 4 5 6 Z Missing = 2
6.4% 5.5% 10.1% 24* % 17.4% 273% 8.3%
Regular graduate level ERC activities
activities more valuable more valuable
b. learning about research:
1 2 3 4 5 6 7
Mean = 4.8
5.5% 5.5% 9.2% 22.0% 163% 27.5% 1X8% Missing = 2
Regular graduate level ERC activities
activities more valuable more valuable
C. participating in hands-on experimental engineering:
J 2 3 4, 8§ & 7
Mean = 5.0
3.9% 3.9% 7.8% 243% 153% 26.2% 18.4% Missing = 8
Regular graduate level ERC activities
activities more valuable more valuable
d. establishing useful associations with industrial researchers:
| 2 3 £ g 6 7
Mean = 5.0
2.0% 5.9% 6.9% 233% 19.6% 233% 18~6% Missings 9
Regular graduate level ERC activities
activities more valuable more valuable

A systems orientation can be defined as the process of beginning with an idea and
carrying it through all of Its development and production to its final manifestation.
With this in mind, respondents were asked how valuable were their association with the

Engineering Research Center (ERC) in terms of providing them with opportunities for
participating in systems oriented resear ch:

Mean = 4.8

2£% 5.6% 4.7% 29.9% 19.6% 23.4% 14.0% Missing = 4
Regular graduate level ERC activities
activities more valuable more valuable
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PROFESSIONAL SKILLS HNDUSTRI1IALLY EMPLOYED GRADUATES!

Respondentsratings of the extent to which they felt their ER C met (or did not meet) their expectationsin
helping them develop the following skills and knowledge:

a. gaining technical knowledge that is useful in industry:

1 I 3 4 5 6 Z
Mean = 4.9
3.6% 3.6% 6.3% 18.0% 26.1% 123% 133% Mining =7
ER q n o t ERC very
U i
bV iearning'the practicaj” " tricks of the trade’ U S€Y U f for conducting " resserch”
1 2 3 4 5 6 7
Mean = 4.7
1.8% 7.2% 8.1% 20.7% 26.1% 234% 6.3% Missing = 7
ER q n o t RO very
TN i
c. developingcrosstisdpiinaryteamwork" skillsthatareu'se'fui” inindustry:"""
J 2 3 4 5 6 7
, M«n = Sl
1.8% 43% 9.0% 16.2% 19.8% 26.1% 17.1 Missing = 7

E RS nootEUYEY

"d" "caining' ab”er'pen~tiveof [ €SE€ATl chtotYsuseful"i N "indiigryi

1 2 3 4 5 6 7

Mcan = 5.3
1.8% 1*% 8.1% 15-3% 16.2% 32w4% 18" % Missing = 4

&R noo to By,

COMPARATIVE VALUE OF RESPONDENTS ERC EXPERIENCE
[INDUSTRIALLY EMPLOYED GRADUATES!

Respondents ratings of how their participation in their ERCs' program compared to the rest of their

a. other research opportunities:

J 2 3 4 5 6 7

Moms 4.7
1.8% 6.3% 8.1% 27.0% 21.6% 18.0% 10* % Missing=7
oiher, . (esearch ERC activit)es
DORETLUntTesmorevalvitre nore valvable
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b. other outsidework/inter nship experience:

1 Z 3 4 5
MEAN = 4.0
6.3% 14.4% 9.9% 153% 20.7% 14.4% 3.6% MISSING =17
OTHER WORK/INTERNSHIP ERC ACTIVITIES
EXPERIENCE MORE VALUABLE MORE VALUABLE

Respondentsindication of whether their ERC experiences gave them competitive edges over other students
seekingjobsin industry following graduation.

1 2 3 4 5 6 7
MEAN = 4.7
63% 7.2% 63% 133% 223% 23.4% 12.6%  MISSING =9
NOT VERY EXTREMELY
Respondents overall rating of the quality of thetimethat they spent at their ERC.
1 2 3 4 5 6 7
MEAN = 53
1.8% 2.7% 5.4% 123% 18,9% 34.2% 17.1% MISSING = 8
POOR EXCELLENT

EDUCATIONAL/RESEARCH ACTIVITIES INDUSTRIALLY EMPLOYED GRADUATES!

In what year did you receive your baccalaureate degree? 19 ffor usein future surveys!
After receiving your baccalaureate respondents (checked all that applied* MISSING = 0

4 3% Obtained part-time employment
27*% Obtained full-time employment
64*% Proceeded directly to graduate school.

63% Other

When did you receive your last post-graduatedegree? Month.  Year 19___ ffor usein future surveys!
Field of respondentslast post-graduate degrees? MISSING = 2

AERO & ASTRO ENGINEERING 2.7%

APPLIED MATHEMATICS 0*%

BIOCHEMICAL ENGINEERING SA%

CHEMICAL ENGINEERING 153%

CIVIL ENGINEERING 1*%

COMPUTER ENGINEERING 09%

COMPUTER SCIENCE 63%

DESIGN AUTOMATION-AR 09%

ELECTRICAL & COMPUTER ENGINEERING 2.7%

ELECTRICAL ENGINEERING 36*%

ENGINEERING 09%

HIGH SPEED OPTOELECT 0L9%

INDUSTRIAL ENGINEERING 2-*7%

MECHANICAL ENGINEERING 9*%

NUCLEAR ENGINEERING 092@

OPERATIONS RESEARCH 43%

SOLID STATE SCIENCE 0" %

SYSTEMSENGINEERING 09%
Respondents degree. M.S. 38.7%: Ph.D. 523%: Other (please specify) 43% MISSING = 5
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Time respondents wer e associated with their ERC. Missng =7
Oneyear or less 153%: Twoyear327.0% .
Threeyears 19.8%: More than three years 315%

Respondents indicating that while associated with their ERC, they had what they consider to be a close
personal collaboration with amentor in industry.

Y es 144% No 74.8% Uncertain 63% Missings 5

Respondents indicating that while involved in their ERC, they participated in the following activities.
Missng=0

Please check ALL that apply:

7 3.9 % Participated in the ERCsr esear ch program.

234% Had an ERC fellowship; If checked, average number checked: 12
44.1% Participated in an ERC seminar series, | f checked, averagenumber checked: . 1 2
36.0% Attended ERC meeting with industry; If checked, average number checked: is
414% Conducted ERC formal poster session; If checked, average number checked: 2.0
315% Attended professional society meeting; | f checked, average number checked: 33
404% Made presentation to university group; I f checked, average number checked: 3.4
36.0% Made presentation toindustrial group; I f checked, averagenumber checked: 3.0
404% Made presentation at professional meeting; If checked, AV €I S€number checked: | S
224% Visited industrial site; | f checked, averagenumber checked 3 . 1
171 % Worked on an industrial project; | f checked, averagenumber checked: 14

A -r cent of respondentsindicating that their involvement in the ERC increased the likelihood that they would

pursue another advanced degree.
Yes214%: N0 564%: Uncertain 104% Missng =12

Per cent of respondents indicating that their involvement in the ERC increased the likelihood that they would
pursue an engineering career.
Yes343%: No47.7%: Uncertain 54% Missng =14

Per cent of respondents that participated in an REU (Resear ch Experiences for Undergraduates) Program.
Yes144%: N0 793%: Uncertain £2% Missng =4

Per cent of respondents that participated in a summer cooper ative educational program in industry.
Yes 124%: No 784%: Uncertain 2 . 7% Missng=7

Industrially employed MS or Ph.D. graduate's Number One recommendation for how the NSF could
improve the ERC experience for graduate students heading for positionsin industry.

NOTE: The rurrbefs_intﬂamthesfs identify the ERC fram which the gad that mede the camment came
is

As
thaewaefive ERCsin pilat prged, the numbasr fram 1 to'5. The numbea's have bean induded
in this attachment in arder to endble individuas within partidpating ERC to identify comments mede

Sressmoreteam interaction on projectsand coordination of efforts- ongoing projects often lacked continuity dueto
gudentsleaving.

(01) Encourage more joint projects with indugry to allow sudents to have indugtrial ressarch experience

(01) Educate potential gudents about what the ERC has to offer before they enter graduate schoal.
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(01)  MORE INTERACTION WITH INDUSTRY AND BETTER UNDERSTANDING OF PROBLEMS IN INDUSTRY (LONG TERM) ARC NEEDED.
(01) BREAK DOWN THE FORMIDABLE DEPARTMENTAL BARRIERS THAT CONTINUE TO WORK AGAINST INTERDEPARTMENTAL COLLABORATION

(01) INCREASE INDUSTRIAL INVOLVEMENT. INCREASE REFFARCH CONTRIBUTION OF GRADUATE STUDENTS SO THAT THE RESFFARCH MOMENTUM IS
MAINTAINED WHILE IN INDUSTRY.

(01) ESTABLISH CLOFR RELATIONSHIP BETWEEN GRADUATE STUDENTS AND INDUSTRY.

(01)  THERE SHOULD BE SX WEEK INDUSTRY LIAISONS TO WORK WITH INDUSTRIAL GROUPS

(01) THERE SHOULD BE MORE HARDWARE EXPERIENCE. ALSO, HIRE PROFESSORS WITH INDUSTRIAL EXPERIENCE.

(01) IT SEEMS THAT MANY FACLLTY RECEIVE ERC FUNDING, BUT DO NOT BOTHER TO BE TRULY INVOLVED WITH ER C REFFARCH AND
ACTIVITIES EXCEPT DURING INDUSTRIAL OR N SF REVIEWS STUDENTS INVOLVED IN THE ER C SHOULD BE REQUIRED TO WORK ON
SOME SORT OF INTER-GROUP OR INTER-DISCIPLINARY ACTIVITY AT SOME POINT.

(01) PROVIDE STUDENTSRESFARCHERS WITH A COMPREHENSVE REFORT REGARDING WHAT |S BEING DONE IN EACH OF THE NATIONSERCS;

WHO ISDOING IT. WITH WHAT INDUSTRIAL SPONSORS ALSO INCLUDE A LIST OF AVAILABLE POSTIONS AND CATALOG OF ERC
PUBLICATIONS

(02) PROVIDING SOME BASC KNOWLEDGE OF PATENT ABILITY OF AN INVENTION WOULD BE VERY USEFRUL SNCE ACADEMIC STANDARDS OF
INVENTION ARE FAR HIGHER THAN THOSE OF INDUSTRY.

(02) INCREASE POSSBILITIES FCR GRADUATE STUDENT INDUSTRIAL INTERNSHIPS OF AT LEAST 3 MONTHS DURATION.
(02) THE ERC NEEDS MORE INDUSTRIAL SPEAKERS TO TAKK ON REFFARCH PROBLEMSAPPROACHES

(02) PROVIDE MORE FUNDING.

(02) THERE SHOULD BE MORE EMPHAS'S ON SHORT INTERNSHIPS AT INDUSTRIAL STES (X 4)

(02) PARTICIPATING COMPANIES COULD BE MORE OPEN AND DESCRIPTIVE OF THE TYPES OF REEARCH THEY WOULD LIKE toE
CONDUCTED (AND WOULD BE WILLING TO SPONSOR).

(02) ENSURE THAT THERE IS ADEQUATE MONEYS FOR GRADUATE STUDENTS TO ATTENDMAKE PRESENTATION AT MANY PROFESIONAL
MEETINGS THIS GREATLY ENHANCES INDUSTRIAL QONTACT.

(02) DEVELOP A MORE PREDEFINED FOCUS TO THE CENTER THAT IS MAINTAINED THROUGHOUT ITS EXISTENCE. OUR CENTERS FOCUS VARIED
YEARTOYEAR AND THUSLITTLE CONTINUITY/COMMUNITY WAS ACHIEVED. OF COURSE, THE PREDEFINED OBJECTIVE MOST BE CARERULLY

(03) ENCOURAGE CONNECTIONS BETWEEN INDUSTRIAL PROFESSONALS AND GRADUATE STUDENTS  INTRODUCE MORE OPPORTUNITIES FOR
COOPERATIVE/SUMMER EMPLOYMENT IN INDUSTRY FOR STUDENTS WHO ARE GOING TO LOOK FOR JOBSIN INDUSTRY.

(03) MAKE REFARCH AT UNIVERSTIES MORE COOPERATIVE

(03) THERE SHOULD BE MORE INTERNSHIPS SUMMER WORK, JOINT PROJECTS THESE ARE CRITICAL TO EDUCATION!

(03) SUPPORT STUDENTS WORK ON APPLIED RESEARCH PROJECTSMOST CLOSEY ASSOCIATED WITH INDUSTRY.
(03) ENSURE FAIR ADMISS ON (BASED ON MERIT) FOR STUDENTS
(03) INSTILL A SENSE OF MISSION TO AL PARTICIPANTSOF THE ERCS.

(03) INCREASE N SF FUNDED SUMMER INTERNSHIPS AT LEADING INDUSTRIAL R & D ORGANIZATIONS
(03) THERE SHOULD BE MORE SUMMER INTERNSHIPS BEFORE GRADUATION IN AN INDUSTRY RELATED TO THER WORK.

(03)  THERE SHOULD BE MORE OPPORTUNITIES TO EXCHANGE EXPERIENCE OF THE "GULTURAL CHANGE' BETWEEN ACADEMIC STUDY AND
INDUSTRIAL JOBS.

(03) ENCOURAGE STRONGER PARTICIPATION IN THE ERC BY INDUSTRY. IN PARTICULAR, GRADUATE STUDENTS NEED TO KNOW WHAT -

HIGH RISKHIGH PAYOFF PROBLEMS THAT WILL FACE INDUSTRY OVER THE NEXT 3 TO 10 YEARS THIS INFORMATION IS NOT READILY
AVAUABLE INFUMVEMTYRAVIRONMENT.
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(05) HELP FACLLTY TO MAINTAIN BETTER ORGANZATION IN PURSUNG RESEARCH GOALS BETTER COMMUNICATION IS KEY (THERE WAS A HI!
TOO MUCH TENDENCY FCR INDVIDUALS TO GET TUNNEL VISION, AND THOSE WHO DID WERE NOT DISCOURAGED FROM THAT APPROA

(05) THERE SHOULD BE MORE ORGANIZED RESEARCH OBJECTMES THROUGHOUT THE ERC (| .E.. MORE CONSISTENCY BETWEEN PRQJECTS)
MORE COOPERATION BETWEEN FROFESSCRS AND STUDENTS

(05) AUOWGRADUATE STUDENTS TO PERFORM SOME RESEARCH "ONSSITE' IN INDUSTRY WHERE [T IS DRECILY APPLICABLE TO A RRAL WORD

\% EMPLOYMENTRELATED INFORMATION [INDUSTRIALLY EMPLOYED GRADUATES!

Average number of job interviewsrespondents had following their ERC experience.

53> MISSINGS 13

2. Per cent of respondents that had reduced numbers of interviews because they accepted an early offer.
Yes405% No 493%. MISSING =11
If Yes, wasthe offer from an ERC affiliate? Y es 1X6%: Mo 27.9%

3. Average number of Job interviews respondents had with companies affiliated with their ERC.
L5 MISSINGS 24

4. Average number of offerswere with companies affiliated with the ERC.
hi MISSINGS 23

5. Average number of offers of employment respondentsreceived following their ERC experience.
IA MISSING* 17

6. Respondentsfirst full-time post-graduatejob with their current employer.
Y es7£2 Noi&9 MISSINGS 6

7. Average number of the following authored or co-authored.
Respondents checked all that applied: MISSING = 0

AVERAGE

£5 Internal technical report; Presented? Y esd7.7%: No 1*4%
I* Technical report published by industry; Presented? Y es 14.6%: No 10L8%
nTechnical report published inproh jourruds, Presented? Yes 41,2%; NOL4,J%

Vi PESCRIPTIVE INFORMATION ~INDUSTRIALLY EMPLOYED GRADUATES!

1 Timerespondents associated with the ER C university. Years5: Months2. MISSING S 4

Time respondents associated with their ERC. Yearsj? Monthsu MISSING = 10
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Departmentsin which industrially employed M S or Ph.D. graduates ERC-reiated worked.

"~ Missing = 4
AERO AND ASTRO 2.7%
APPLIED BIOLOGICAL SCIENCES 1* %
ARCHITECTURE 09%
BIOTECHNOLOGY 03%
CHEMICAL ENGINEERING 18.0%
CIVIL ENGINEERING L 8%
COMPUTER ENGINEERING 09%
COMPUTER SCIENCE & 4%
e r e a 9 %
ELECTRICAL & COMPUTER ENGINEERING 34%
ELECTRICAL ENGINEERING 35.1%
INDUSTRIAL ENGINEERING & 4%
MATH AND ELECTRICAL ENGINEERING 0.9%
MECHANICAL ENGINEERING 11.7%
NUCLEAR ENGINEERING 09%
OPERATIONSRESEARCH 09%
SYSTEMSENGINEERING 09%
SYSTEMSRESEARCH CENTER 09%
SYSTEM RESEARCH LAB 09%
Per cent of respondents that had an office: Missing =20

38.7% intheCenter.
437 % in other university or department space not associated with the ERC.

A -cent of respondents that had laboratory space in: Missing =29

45.0% intheCenter.
28* % in other university or department space not associated with the ERC.

Respondents ethnic groups: Missing = 4

09% Native American, Alaskan Indian
36*% Asian or Pacific |dander

0 0 % Black

2.7% Hispanic
55* % White, not Hispanic

Percent of respondents U.S. Citizen. Yes 64.9%: NO 306% Missing

I}
(&)

Per cent of respondents permanent U.S. resident YeslZ6%: No 19* %

If No to either #9 or #10. respondents intentions.

8.1 % respondents planning on becoming U.S. Citizens.

7.2% respondents planning on staying in the U.S. but not planing on becoming U.S. Citizens.
3* % respondents planning on returningto their home country.



10. Department from which industrially employed respondents' received their last post-graduate degrees?

Missing = 8

AERO AND ASTRO 2.7%
APPLIED BIOLOGICAL SCIENCE 18%
ARCHITECTURE 09%
CHEMICAL ENGINEERING 17.1%
CIVIL ENGINEERING 18%
COMPUTERENGINEERING 09%
COMPUTER SCIENCE & 4%
ELECTRICAL & COMPUTER ENGINEERING 3 4%
ELECTRICAL ENGINEERING 369%
INDUSTRIAL ENGINEERING 63 %
MATHEMATICS 09%
MECHANICAL ENGINEERING 11.7%
NUCLEAR ENGINEERING 09%
OPERATIONS RESEARCH 09%
SYSTEMSENGINEERING 09%

11. Respondents'sex: Male90.1%: Female8.1% Missings 2
Respondents' average age: 29.9 Missing = 2
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ATTACHMENT H / Aggregated Results From Five ERCs of the Pilot Follow-up Survey of
/*ctoral and Master of Science Degree Graduates Who Were Employed in Academia in 1991

Aggregate Results (N = 67: Includes 1 Survey with No Center Identifier)
PROFESSIONAL PREPARATION f ACADEMICALLY EMPLOYED RESPONDENTS!

Respondents' ratings of the relative value of their association with their Engineering Research Center (ERC)
in terms of providing them with opportunities for.

a. establishing useful associations with avariety of university faculty:

Mean = 4.6
1 2 3 4 5 6 7 Missing si
6.1% 12.1% 6.1% 18.2% 22.7% 24.2% 10.6%
Regular graduate level ERC activities
activities more valuable mor e valuable
b. learning about research: Mean = 4.6
1 2 3_ 4 5 6 7 Missing = 1
3.0% 6.1% 12.1% 24.2% 273% 15.2% 12.1%
Regular graduate level ERC activities
activities more valuable mor e valuable
C participating in hands-on experimental engineering:
Means 4*0
1 2 3 4 5 6 7 Missings 3
9.4% 9.4% 1&*% 313% 10.9% 17.2% 6J%
Regular graduate level ERC activities
activities more valuable mor e valuable
d. establishing useful associations with t ial re?earefrers:
Mean = 4.6
1 2 3 4 5 6 7 Missings 1
9.1% 4.5% 12.1% 24£% 15£% 13.6% 2U%
Regular graduate level ERC activities
activities more valuable mor e valuable

e. A systems orientation can be defined as the process of beginning with an idea and
carrying it through all of its development and production to its final manifestation.
With this in mind respondents were asked how valuable was their association with the
Engineering Research Center (ERC) in terms of providing them with opportunities for
participating in systems oriented research:

1 2 3 4 5 6 7
Mean s 4.7
10.9% 16% 7.8% 203% 17.2% 29.7% 12£% Missings 3
Regular graduate level ERC activities
activities more valuable mor e valuable
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n PROFESSIONAL SKTLLS [ACADENTCALLY ENPLOTVED RESPONDENTS!

Respondents ratings of the extent to which they felt the ERC met (or did not meet) their expectations
helping them to develop the following skillsand knowledge:

a. gaining technical knowledge that isuseful in academia: T 4
1 2 3 4 5 6 7 Wisan =0
6. 0% 5 %I3 4%L4. 9%19 . 4%1T7.9%224%
ERC - n o t R0 1ty
reryhelpful i
bVieaming mVpmcun""n "
I = 4]
1 2 3 4 5 6 7 lwm=0
L 0% 0%0. 0%L6.4%254 %13 4%L34%
E B C n o t il
[Eyhelptul Helphul
C.' deveVop'ing oesosipinay ek StIIS't0aVare USeful  inuaem’
TN
1 g 3 4 £ g 7 I =0

Fo5 %3 0%d 5 WLT. 9%23. 9%23.9%20.9%
E R C n o t ttlit
reryhelpiul i

¢, qaining, @ braider  peispectivetof n acadenia; ¥
1 2 3 4 5 6 7 W1
3 0% L% 7To% 75% 23.0% 254 % 293%
E R C n o t L1011t

nnnnnnnnnn

CArtRiehniey

1 Respondent's ratings of how their participation in their ERCs' program compared to the rest of their
educational activitiel

a. other research opportunities:
Iet, = 4
1 2 3 4 5 6 7 lIwm =0

6.h0%75%75%325%224%164%64%

e 581 E C B8 ]
ppertenities omort o validle o nere valnable
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b. other outside work/internship experience:

MEAN = 4.0
L 2 3 4 5 6 7 MISSING = 0
45%  13.4%  14.9%  17*% 19+ % 9.0% 4% %
OTHER WORK/INTERNSHIP ERC ACTIVITIES
EXPERIENCE MORE VALUABLE MORE VALUABLE

Ratings of academically employed ERC respondents regarding the degr ee to which experiences gave them
competitive edges over other students seeking jobsin academia following graduation.

1 2 3 4 5 6 7
MEAN = 43
11*% 11* % 9.0% 9.0% 23* % 17*% 13.4% MISSING = 0
NOT VERY EXTREMELY
Respondents' overall ratings the quality of the time that they spent at their ERC.
MEAN = 5.2
| 2 3 4 5 6 7 RLFTING ~ 0
o 0 10.4% 16.4% 28& 4% 29* % 13.4%
POOR EXCELLENT

In what year did you receive your baccalaureate degree? 19 ffor use in future surveys!
After receiving your baccalaureate degree respondents (respondents checked all that applied):

MISSING = 0

9.0% Obtained r N t ~ employment.
2& 4% Obtained full-time employment.
65.7% Proceeded directly to graduate school.

4* % Other
When did you receive your last post-graduate degree? Month _ Year 19 ffor use in future survevsi
Respondents' last post-graduate degr ees: MISSING = 0
ARCHITECTURE 00%
CHEMICAL ENGINEERING 3* %
CIVIL ENGINEERING 134%
COMPUTERASSISTEDDESIGNING 1%
COMPUTERENGINEERING 3* %
COMPUTERSCIENCE 11* %
ELECTRICAL & COMPUTERENGINEERING 4* %
ELECTRICALENGINEERING 343%
ENGINEERING 1%
MECHANICAL ENGINEERING 16.4%
MOLECULARBIOLOGY 1%
OPERATIONSRESEARCH 3.0%
espondents'last degree: M.S.23*% : Ph.D.70.1%; Other 6.0% MISSING = 0
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10.

11.

12.

13

How long respondents wer e associated with their ERC? MISSING = O
Oneyear or 1ess9,0%: Twoyears313%:
Threeyears254%: More than three years 323 %

While associated with the ERC, the percent of respondents that indicated that they had what they
considered to be a close personal collaboration with a mentor in industry.

Y es 17.9%: No 714% Uncertain 75% MISSING = 0
Whileinvolved at the ERC, activitiesin which respondents participated. MISSING = 0
Respondents checked ALL that applied:

76.1% Participated in the ERCsresearch program.

35.8% Had an ERC fellowship; If checked, average number checked: M
76.1% Participated in an ERC seminar series, I f checked, average number checked: 19
325% Attended ERC meeting with industry; I f checked, average number checked: 33
523% Conducted ERC formal poster session; I f checked, average number checked: 23
433% Attended professional society meeting; If checked, average number checked: M
523% Made presentation to university group; If checked, average number checked: M
385% Made presentation toindustrial group; I f checked, average number checked: 2A
523% Made presentation at professional meeting;  |If checked, average number checked: M
41,5% Visited indudrial site; I f checked, average number checked: 33
22.4% Worked on an indugtrial project; If checked, average number checked: 25

Per cent of respondents indicating that their involvement in the ERC increased thelikelihood that they would
pursue another advanced degree.

Y es n.9%: NO056.7%: Uncertain 164% MISSING = 0

Per cent of respondents indicating that their involvement in the ERC increased the likelihood that they would
pursue an engineering career.

Y €529.9%: No055.2%: Uncertain 94% MISSING = 0

Per cent of respondents that participated in an REU (Research Experiences for Undergraduates) Program.

Yes 9.0%: No 85.1%: Uncertain 3.0% MISSING = 0

Per cent of respondents that participated in a summer cooper ative educational program in industry.
Y es 17.9%: N079.1%: Uncertain 15%. MISSING = 0

Academically employed MS or Ph.D. Graduates Number One recommendation for how the NSF could
improve the ERC experience for graduate students who are heading for positionsin academia.

[NOT E THE NUMBERS IN PARENTHEES IDENTIFY THE ERC FROM WHICH THE GRAD THAT MADE THE COMMENT CAME. AS
MERE WERE AVE ERCSIN THIS ALOT FROJECT, THE NUMBERS RANGE FROM 1 TO 5 THE NUMBERS HAVE BEEN INCLUDED
IN THIS ATTACHVIENT IN ORDER TO ENABLE INDIVIDUALSWITHIN EACH PARTIOPATING ERC TO IDENTIFY COMMENTS MADE
BY GRADUATES OF THER CENTER THE ON\LY INDIVIDUALS WHO HAVE ACCESS TO THE KEY FCR THE CENTER CODES ARE THE
INDIVIDUALS IN THE PARTICIPATING CENTERS THESE INDIVIDUALS O\LY KNOW THER RARTIALLAR CENTER'S CODE. IN ORDER
TO MAINTAIN THE INTEGRTY (T THE CODING SYSTEM, ANY INFORMATION IN THEEE COMMENTS THAT MIGHT HAVE ENABLED
A READER OF THIS RERCRT TO DECIPHER THE CODE AND THEREBY IDENTIFY CGENTERS HAS BEEN MODIFIED OR DELETED)

(01) PROVIDE MORE INCENTIVES FOR COLLABORATIVE REFFARCH.
(01) NO NEED TO IMPROVE - IT IS AN EXCH.LENT PROGRAM AS IT STANDS

(01) OFFER SEMINAR SFERIES EXPLAINING FUNDING IN ACACMMIA, TENURE, ETC. CAREERS IN ACADEMIA ARE VERY DIFFERENT. EXPLANATIONS
OF CAREER PROGRESS FUNDING. ETC. WOULD BE VERY HELPRUL.
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/—*01) Encourage more exposure to research and researchers at other universities. We seemed to concentrate only on
activities at our ERC.

(01) Encourage even moreindustrial cooperation in an attempt to break the academic mindset against practical results.

(01) Have industry help to define research issues and problems to an even greater degree. Make sure that the entire
engineering and design process are taken into account in research agendas including human and organizational

(01) Place more stress on publications and less on annual review presentations and posters.

(01) Provide opportunities for students to meet with other ERC members. Initiate visiting faculty programs among the
ERCs etc.

(01) Provide more hands on involvement with NSF at the National level.

(01) Requir e teaching experience.

(01) Encourage more ERC interactions with other academic institutions (outsidethehome university).

(01) Provide better designed cour ses.
(01) Insistence on disciplinary coursesin student's fields as well as interdisciplinary research

(01) Provide more funding stability.

(01) Set up a series of seminars that compares academic and industrial careers. Also explain to students what isimportant
in bothjob choices. Set up an alternate course on presentation skills.
(01) Include mor e teaching experiences. Have poster sessions with other ERCs.
>i) Encourage projects that industrial affiliates are interested in and would be willing to participate in and sponsor.

This would give graduate students a better fed for research needs and opportunities.
(03) The ERCs goals are good, even though these goals were only marginally realized. Stronger interactions with

industry is strongly recommended. The interdisciplinary systems approach while highly recommended was not
achieved while | wasin school.

EMPLOYMENTINFORMATIONFORACADEMICALLYEMPLOYED RESPONDENTS
Average number of job interviewsrespondents had following your E R C experience.

£5 Missing = 0

Average number of respondents that had a reduced number of interviews because they accepted an early
offer.
Yes284%: NO 50.7% Missing = 0

If Yes, was the offer from an ERcC affiliate? Yes 60%: NO 254% Missing = 0
Average number of iob interviewsrespondents had with companiesaffiliated with their ERC.

IK6 Missing = 0
Average number of offersrespondentsreceived from companies affiliated with their ERC.

04 Missing = 0
Average number of employment offers respondentsreceived following their ER C experience.

n 23 Missing = 0
Per cent of respondentswhosefirst full-time post-graduate j ob waswith their current employer.
YesBL2%: NO 164% Missing=0
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Average number respondents authored or co-authored. Respondents checked all that applied:

Average MISSING = 0
Nl nternal technical report; Presented? Yes 44.8%; No 17.9%
M Techmcal report published by industry; Presented? Yesi?4%i NoMi
M Technical report published in prof, journals; Presented?  Yes62.7%: No 134%

DEMOGRAPHIC/DESCRIPTIVE INFORMATION

Time respondents wer e associated with the ERCS university.
Years Sj Months jj MISSING = 0
Time respondents wer e associated with the ERC.

Years2= Months10: MISSING = 0
Departments in which respondents did ERC-reiated work. MISSING = 0

ARCHITECTURE 45%

CHEMICAL ENGINEERING 134%

CIVIL ENGINEERING 45%

COMPUTER SCIENCE 104%

DESIGN 15%

ELECTRICAL ANDCOMPUTER ENGINEERING  12.0%

ENGINEERING 15%

INDUSTRIAL ENGINEERING 15%

MECHANICAL ENGINEERING 134%

OPERATIONS RESEARCH 15%
Per cent of respondents that had an office: MISSING = 0

445% in the Center.
495%. in other university or department space noi associated with the ERC.
Percent of respondents that had laboratory space m: MISSING = 0

415% intheCenter.
315%. in other university or department space npi associated with the ERC.

Respondents' ethnic groups: MISSING = 0

AO% Native American, Alaskan Indian
45% Asian or Pacific Idander

.0% Black

.0% Hispanic

53% White, not Hispanic

Per cent of respondents U.S. Citizens.

Yes493%: No493% MISSING = 0
Per cent of respondents permanent U.S. residents. MISSING » O
Yes134%: N0343%
if Nnineither *9or #10. respondents intentions: MISSING = 0

.0% respondents planning on becomingaU.S. Citizens.

iit TATEQNDANI* TMk o 0ok 0ok 5k
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10. Departments from which respondents received their last post-graduate degree.

ARCHITECTURE

BIOLOGY

CHEMICAL ENGINEERING

CIVIL ENGINEERING
COMPUTERSCIENCE

ELECTRICAL & COMPUTER ENGINEERING
ELECTRICAL ENGINEERING
ENGINEERING

MECHANICAL ENGINEERING
OPERATIONS RESEARCH

1. Respondents sex: Male863%: Femalel0.4%
Respondents aver age age: 3L2
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11*%
103%
343%
13%
14*%
3*%

MISSING = 0

MISSING = 0



ATTACHMENT I / RESULTS OF 1991-92 PILOT OF ERC UNDERGRADUATE STUDENT

PRE-GRADUATION SURVEY
(N = 28: MISSING Cases = 0)

PROFESSIONAL PREPARATION

Respondents' ratings of how valuable their association with the Engineering Research Center <ERC) wasin
terms of providing them with opportunities for

a. learning about resear ch:

1 2 3 4 5 6 7

0% 0% 0% 0% 143% 57.1% 28.6% MEAN = 6.1
REGULAR UNDERGRADUATE ERC ACTIVITIES
ACTIVITIES MORE VALUABLE MORE VALUABLE

c. participating in hands-on experimental engineering:

1 2 3 4 5 6

0% 0% 0% 7.1% 283% 35.7% 28.6% MEAN = 5.9
REGULAR UNDERGRADUATE ERC ACTIVITIES
ACTIVITIES MORE VALUABLE MORE VALUABLE

b. learning about R & D from an industrial perspective:

A 2 3 4 5 6

0% 0% 0% 143% 25.0% 393% 214% MEAN = 5.7
REGULAR UNDERGRADUATE ERC ACTIVITIES
ACTIVITIES MORE VALUABLE MORE VALUABLE

PROFESSIONAL SKILLS

Respondents' rating of the extent to which they felt the ERC met (or did not meet) their expectationsin
helping them develop the following skillsand knowledge:

a. gaining tec}ji-cal knowledge:
3 4

J 5 6 1
0% 0% 0% 0% 42* % 35.7% 21.4% MEANSSS
E R C NOT ERC VERY
VERY HELPFUL HELPFUL
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b. developing crc”-disciplinary tearawcrk skiUs.

1 2 3 4 5 6 7
0% 10.7% 17 % 28.6% 32.1% 10.7% MEAN = 5.4
ERC NOT
VERY HELPFUL
C. gaining a broader per spective of research:
1 2 3 4 5
0% 0% 0% 0% 17% % 50.0% 3X1% MEANS 6.1
ERC NOT

VERY HELPFUL

COMPARATIVEVALUE OFYOURERCEXPERIENCE

Respondents'ratings of how their participation in the ERCs program compare to the rest of their

a. Non-ERC research opportunities:

NOT

1 2 3 4 APPLICABLE
0% 0% 0% 0% 143% 32.1% 17*% 214% MEANS6.1
OTHER RESEARCH ERC ACTIVITIES

OPPORTUNITIES MORE VALUABLE MORE VALUABLE

b. other outside work/internship experience:

NOT

J 2 3 4 5 6 7 APPLICABLE
0% 0% 7.1% 3* % 17*% 32.1% 17+ % 214% MEAN =5.4

OTHER RESEARCH
OPPORTUNITIES MORE VALUABLE

ERC ACTIVITIES
MORE VALUABLE

Respondents' opinionsasto the extent to which their ERC experiences gave them a competitive edge over
other students seeking similar jobs or education following graduation?

J 2 2 4 £

0% 0% 0% 143% 284%

NOT VERY
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3.

5.

6.

Respondents' overall ratings of the quality of the time that they spent at their ERC?

1 2 3, 4 5 6 7
0% 0% 0% 0% 214% 46.4% 32,1% MEAN = 6.1
poor excellent

EDUCATIONAL/RESEARCH ACTIVITIES

In what year will you receive your baccalaureate degree? 19 [for usein later surveys]

Percent of respondents expecting that their first full-time post-baccalaureatejob would be with a current
MY indudtrial affiliate.

Yes 7%. NO 7.1%.
Length of time respondents participated in their University s ERC.

Three months 714%_. Six months2_14%. Oneyear 2%. N*ore than one year 7~~~
Whileinvolved in the ERC, activities in which respondents participated.

Respondents were asked to check ALk that apply:

924% Participated in the ERCsresearch program.

25% Had an ERC fellowship; If checked, how many? 1
0% Participated in an ERC seminar series; If checked, how many?
0% Attended ERC meeting with industry If checked, how many?
0% Conducted ERC formal poster session; If checked, how many?
0% Attended professional society meeting; If checked, how many?
0% Made presentation to university group; If checked, how many?
0% Made presentation to industrial group; If checked, how many?
0% Made presentation at prof, society meeting; If checked, how many?
7.1% Visited indugtrial site; If checked, how many? i
174% Worked on an industrial project; If checked, how many? L

Has your involvement in the ERC increased the likelihood that you will pursue another advanced degr ee.
Y es85.7%: Noo% Uncertain 143%

Has your involvement in the ERC increased the likelihood that you will pursue an engineering career.
Y es82.1%: No 35% Uncertain 143.

If Yes, please check one of the following:

In industry 393%: In academia 214%: Uncertain 214%
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Respondents' recommendations as to how the NSF could improve the ERC experience for undergraduate
students?

EMPLOYMENT RELATED INFORMATION

Percent of respondents planning to accept an offer of employment from a company affiliated with the ERC.

Yes 10.7%: No 143%: Uncertain 75%

DEMOGRAPHIC/DESCRIPTIVE INFORMATION

Time respondents had been at the ERCs' university. Years2; Months 2

Departments in which respondents did their ERC-related work.

AERONAUTICAL ENGINEERING 7.4%
ELECTRICAL ENGINEERING 333%
INDUSTRIAL ENGINEERING & COM 3.7%
INDUSTRIAL ENGINEERING 2U2%
MANAGEMENT 7.4%
MATERIALS SCI. ENGINEERING 7.4%
MECHANICAL ENGINEERING 1& 5%

Percent of respondents that participated in any REU (Research Experience for Undergraduates) Program.
Yes 143%: No 75% Uncertain 10.7%
Percent of respondents reporting participation in a summer cooperative educational program in industry.

Yes 3"% : No 92.9%: Uncetan 3.6%

Respondents' ethnic group: 0% Native American, Alaskan Indian
32.1% Asian or Pecific Islander
0% Black

7.1%  Hispanic
60.7%  White, not Hispanic

Percent of respondents who were U.S. Citizens. Yes71.4% [goto9]: N0 28.6% [goto 7]
Percent of respondents who were permanent U.S. residents. Yes 7.1% [go to 9]: No 21.4% [go to 8]

If No to either #9 or #10. percent of these respondents with various intentions:

143% Percent of respondents planning on becoming a U.S. Citizen.

7.1%  Percent of respondents planning on staying in the U.S. but not planning on becoming Citizens.

£6 % Percent of respondents planning on returning to their home country.

Respondents’ f nal degree objective. MS 643% PHD 32.1%

Percent of respondents who plan on working in industry before obtaining their find degree objective.
Yes 17.9%: N0 32.1%: Uncertain 50%

Respondents' sex. Male71.4%: Female28.6%

Respondents' average age? 21.1
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ATTACHMENT J/ Results of 1991-92 Pilot of Graduate Student
Pre-Graduation Survey
(N =22: Missing Cases s 0)

PROFESSIONAL PREPARATION

Respondents' ratings of how valuable their association with the Engineering Research Center (ERC) was in
terms of providing them with opportunities for

a. learning about research:

J 2 3 4 5 6 7 Mean = 5.3
0% 9.1% 9.1% 4.5% 273% 22.7% 273%

Regular graduate level ERC activities

activities mor e valuable mor e valuable

b. participating in hands-on experimental engineering:

1 2 3 4 5 6 7 Mean = 5.4
0% 43% 43% 18.2% 13.6% 48& 9% 18 2%

Regular graduate level ERC activities

activities more valuable mor e valuable

c. learning about R& D from an indugtrial perspective:

1 2 2 4 5 6 7 Mean = 5.8
0% 43% 43% 43% 9.1% 453% 313%

Regular graduate level ERC activities

activities mor e valuable mor e valuable

d. establishing useful associations with indudrial researchers:

1 2 2- 4 § 7 Means 53
43% 43% 9.1% 9.1% 9.1% 22.7% 409%

Regular graduate level ERC activities

activities more valuable mor e valuable

e. establishing useful associations with avariety of university faculty:

1 2 2 4 5 6 7 Mean =4.8
0% 9.1% 133% 133% 22.7% 36A% 43%

Regular graduate level ERC activities

activities mor e valuable mor e valuable
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f. How valuable was your association with the Engineering Research Center (ERC) in
terms of providing you with opportunities to have experiences with an engineering

1 2 3 4 5 6 7 Mean = 53
0% 43% 9.1% 43% 2X7% 22.7% 344%

REGULAR GRADUATE LEVEL E R C ACTIVITIES

ACTIVITIES MORE VALUABLE MORE VALUABLE

PROFESSIONAL SKILLS

Respondents' ratings of the extent to which they felt the ERC met (or did not meet) their
expectations in helping you develop the following skills and knowledge:

a. gaining technical knowledge:

1 2 3 4 Mean = 53
0% 43% 43% 9.1% 313% 364% 133%

ERC NOT H )

VERY HELPFUL bt p ]

b. developing cross-disciplinary teamwork skills:

1 2 3 4 5 Mean = 5.7
0% 9.1% 43% 43% 43% 453% 313%

ERC NOT

VERY HELPFUL "MPAT

C. gaining a broader perspective of research:

1 2 3 4 5 Mean = 6.1
0% 0% 0% 9.1% 22.7% 22.7% 453%

ERC NOT

VERY HELPFUL ! 5 f ]

d. learning the practical "tricks of the trade- useful for conducting resear ch:

| 2 2 4 £ 6 7 Mean = 5.1
43% 43% 43% 18 2% 364% 18 2% 18 2%

ERC NOT

VERY HELPFUL R
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COUPARATIVEVRLUEOFTOURERCELPE RIE NCE

Percent of respondents reporting the extent to which their participation in their ERCs program
compared to the rest of their educational activities:

a. other research opporniniues:

1 2 3

|} (i R IR B AR

EOUCATIONALIRESEARCH ACTIVITIES

In what year did you receive your baccalaureate degree? 19 [for usein later surveys)
Respondents' plans after receiving their baccalaureate degree (please check all that apply):

9 . 1 % Obtain part-time employment
3 6 4 % Obtainfull-timeemployment.
5 9 . 1 % Proceed directly t o graduate schooal.
0% Other (please specify)

When did you receive your last post-graduate degree? Month Year 19 [for usein later surveys)

LUG | ENCG’NCEWG EIFYNGSM%
E%ﬁw { %ME@M% gj'g 1

ATI

Respondentsthat degree. M S, S45% :pipd 0.9 % : other (pleasespecify)4 5% \

Respondents' last post-graduate degree field. Eb VM|
EI';?

b


http://EXPF.RIF.NCE

AL ength of time respondents wer e associated with their ERC.
One year or less Twoyears 133%:
Three years 22.7%: More than three years 40.9%

While associated with their ERC, percent of respondents who reported they had a close personal
collaboration with amentor in industry.

Yes273%: No590%: Uncertain 91%

While involved in their ERC, percent of respondents who reported participation in the following
activities.

Respondents were asked to check all that applied:

813% Participated in the ERCsresearch program.

500% Had an ERC fellowship; If checked, how many? u
5J3%. Participated in an ERC seminar series; If checked, how many? SS
273% Attended ERC meeting with industry; If checked, how many? 43
500% Conducted ERC formal poster session; If checked, how many? 23.
HA3% Attended professional society meeting; If checked, how many? 43
so0% M ade presentation to university group; If checked, how many? 4J
3J3% Made presentation to industrial group; If checked, how many? 40
409% Made presentation at professional meeting;  If checked, how many? IS
3i8% Visited indudtrial site; If checked, how many? 23
M% Worked on an industrial project; If checked, how many? M

/—Aver age number of the following which respondents reported having authored or co-authored.

Respondents were asked to check all that applied:

Number
038 Internal technical report; Presented? Y es 273%j No 18,2%.
044 Technical report published by industry; Presented? Yes No90%.

038 Technical report published in prof, journals; Presented?Y es59.1%: No0%

Percent of respondents reporting that their involvement in the ERC increased the likelihood that they
would pursue another advanced degree.

Y es364%: No273%: Uncertain 133%

Percent of respondents reporting that their involvement in the ERC increased the likelihood that they
would pursue an engineering career.

Y es40.9%: No43%: Uncertain 273%: Not Applicable 22.7%

Percent of respondents that reported they participated in asummer cooper ative educational program in
industry.

Yes313%: No500%: Uncertain 13.6%: Not Applicable 0%
SRTS[]oack?nhstrescommendationsasto how the NSF could improve the ERC experience for graduate
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10.

EMPLOYMENT RELATED INFORMATION

Percent of respondents planning to accept an offer of employment from a company affiliated with

their ERC

Yes 364%: No 273% : Uncertain 273%

DEMOGRAPHIC/DESCRIPTIVE INFORMATION

Timerespondentsreported being at the ERCsuniversity.  Years4 : Months 2
Per cent of respondents that reported they had an office:

40.9% intheCenter.
545% in other university or department space not associated with the ERC.

Per cent of respondents that reported they had laboratory spacein:
fun in ome*?nWaersitv or department sr”r”associated with the ERC

50% Asian or Pacific |dander
50% White, not Hispanic
Per cent of respondents that were U.S. Citizens.

Yes22.7% [GoTOo8]: NO773% [GO TO 6]
Per cent of respondents that wer e permanent U.S. residents.
Yes 45% . [GO TO 8]: NO 72.7% LEO TO 7]

If No. intentions of remaining respondents:

Respondents'final degreeaobjectives. MS45 % PHD 68.2%

Respondents'sex. Male8j5%: Female m3L
Respondentsaverageage:  29J.
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ATTACHMENT K / Item Key for Center Results
of Pilot 1991-92 Surveys of ERC BS Degree
Graduates (Center Identities Masked)

PROFESSIONAL PREPARATION

How valuable was your association with the Engineering Research Center (ERC) in terms
of providing you with opportunities for

a. lear ning about resear ch.

PROFESSIONAL SKILLS

Rate the extent to which you fee the ERC met (or did not meet) your expectations in
helping you develop the following skills and knowledge:

a gaining technical knowledge.
b. developing cross-disciplinary teamwork skills.
C. gaining a broader perspective of resear ch.

COMPARATIVE VALUE OF YOUR ERC EXPERIENCE

How did your participation in the ERCs program compare to the rest of your educational
activities:

a. non-ERC research opportunities:
b. other outside work/internship experience.

Do you think that your ERC experiences have given you a competitive edge over other
students seeking similar jobs following graduation?

Overall, how would you rate the quality of the time that you spent at the ERC?

EMPLOYMENT RELATED INFORMATION

How manyjob interviews did you have following your ERC experience?

How many of vouriob interviews were with companies affiliated with the ERC?
How many offers of employment did you have following your ERC experience?
How many of your offers were with companies affiliated with the ERC?

DEMOGRAPHIC/DESCRIPTIVE INFORMATION

How long have you been at the ERCs university?
What is your age?
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ATTACHMENT K / Center Means and Standard Deviations From
Pilot 1991-92 Surveys of ERC Bachelor Graduates
(Center ldentities Masked)

Center Number 1 2 3 4 5* OVERALL
(N=14) (N=10) (N=3) (N=6) (N=0)* (Ns33)
M A 5.55 5.63 5.75 6.40 5.69
[sd] [113] [0.92] [050] [055] [0-92]
I.1.D. 5.07 5.88 6.00 6.60 5.62
[sd][1541 [0.99] [0.82] [055] [036]
MX. 4312 5.40 5.00 4.60 5.03
[SO]  [138] [152] [1.73] [1.14] [1.26]
ILa. 5.00 5.25 6.25 5.80 538
[sd] [136] [1.04] [050] [130] [138]
[1.b. 4.43 4.88 6.00 4.40 4.62
[sd] [1.40] [1.46] [0.82] [152] [1.42]
Hx. 5.58 5.63 6.25 5.40 5.65
[sd] [0.94] [0.74] [0.96] [1.14] [0.92]
[l.La. 636 5.75 6.75 6.80 6.24
Isd] [231] [1.83] [2.63] [130] [195]
1. Lb. 5.79 5.00 6.25 7.80 6.14
[sdJ [2.64] [238] [2.06] [1.64] [234]
111.2 5.23 5.00 5.67 5.40 531
[sdl [109] [2.27] [058] [152] [1.49]
113 5.43 5.50 6.25 6.20 5.76
[sdl [0.76] [0.93] [0.%] [1.10] [0.93]
V.l 7.30 4.00 133 0.50 4.42
[sdH1  [531] [4.00] [231] [058] [4.71]
V3. 0.25 033 0.00 0.23
[sd] [0.71] [058] [0.00] [0.60]
V.4, 1.58 3.67 1.00 0.67 179
[sd] [0.98] [1.16] [0.00] [058] [137]
V.5 0.83 2.00 1.00 0.00 1.00
[sd] [2.04] [2.65] [0.00] [0.00] [1.83]
VI.1. 25.75 48.00 34.00 46.50 38.16
[sd] [27.15] [6.93] [9.17] [3.00] [20.23]
I 24.79 23.22 24.50 26.60 24.21
[sd1l [4.09] [0.97] [139] [230] [2.94]

* Daanruj%:tsiton at this center, by decison of the Pl. was limited to graduates employed by
[ ry.
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ATTACHMENTL/ITEM KEY FOR CENTER RESULTS OF PILOT 1991-92 SURVEYS OF
E R C GRADUATES WORKING IN INDUSTRY SETTINGS
(CENTER IDENTIES MASKED)

PROFESSIONAL PREPARATION

How valuable was your association with the Engineering Research Center (ERC) in terms
of providing you with opportunities for.

a. establishing useful associations with a variety of university faculty.
b. lear ning about research.
e How valuable was your association with the Engineering Research Center

(ERC) in terms of providing you with opportunities for participating in
systems oriented research.

H PROFESSIONAL SKILLS

Rate the extent to which you feel the ERC met (or did not meet) your expectations in
helping you develop the following skills and knowledge:

a gaining technical knowledge that is useful in industry.

b learning the practical "tricks of the trade" useful for conducting research,
a developing cross-disciplinary teamwork skills that are useful in industry,
d gaining a broader perspective of research that is useful in industry.

ffl COMPARATIVE VALUE OF YOUR ERC EXPERIENCE

1 How did your participation in the ERCs program compare to the rest of your educational
activities:
a. other research opportunities.
b. other outside work/internship experience.
" -S S S19"sss"z Yok S
3. Overall, how would you rate the quality of the time that youVe spent at the ERC?
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ATTACHMENT L / Center Means and Standard Deviations For Pilot 1991-92 Surveys
of Master's & Ph.D.'s Graduates Working in Industrial Settings
(Center ldentities Masked)

Center Number 1 2 3 4 5* OVERALL
(N=16) (N=17) (N=34) (N=27) (N=15) (N=109)
L Professional Preparations
LIA 4.3 5.1 4.6 4.0 5.1 4.6
[SD.] [1.8] [1.1] [1.7] [14] [1.7] [1.6]
I.1.b. 43 55 5.0 4.0 53 4.8
[SD] [15] [1-5] [1.4] [1.8] [1.7] [17]
I.1.e 4.2 5.6 5.2 43 5.4 5.0
[SD.] [L#6] [1.1] [1.6] [1.7] [1.5] [1.6]
I.Ld. 4.5 55 5.2 4.7 4.7 5.0
[SD.] [18] [13] [1-6] [14] [1.5] [1.5]
I.l.e. 4.6 4.9 5.0 4.4 54 4.8
[SX>J [161 [14] [17] [1.4] [11] [15]
n. Professional Skills
11.1A 4.5 55 5.1 4.4 5.1 4.9
[SD] [L5 [1.1] [1.6] [14] [15] [1.9]
I1.1.b. 4.6 4.9 4.7 43 4.9 4.7
[SD] [15] [13] [15] [14] [15] [14]
[1.1.C. 4.9 5.8 4.9 4.6 5.4 5.1
[SD.] [1.9] [13] [16] [13] [14] [1.5]
[l.Ld. 5.3 5.6 5.3 4.7 5.7 53
[SD] 17 [1.2] [1-7] [13] [13] [14]
m. Comparative Value of Center/Department
m.La. 43 4.5 4.8 4.5 5.2 4.7
[SD.] [13] [13] [1.5] [1.6] [13] [1.7]
[1.1.b. 4.0 4.4 3.8 4.0 4.2 4.0
[SD.] [21] [16] [1.7] [1.6] [1.5] [1.7]
HX2. 3.9 5.6 4.9 4.7 43 4.7
[SD.] [20] [13] [L71 [1.8] [1.6] [1.7]
ni3. 5.1 5.8 53 5.0 5.6 53
[SD.] 16 [1.0] [1.5] [1.6] [1-2] [1.4]
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ATTACHMENT L /Item Key for Center Results of Pilot 1991-92 Surveys
of ERC Graduates Working in Industry Settings
(Center Identities Masked)

EMPLOYMENT RELATED INFORMATION

How many job interviews did you have following your ERC experience?

How many of vour iob interviews were with companies &ffiliated with the ERC?

How many of your offers were with companies affiliated with the ERC?

How many offers of employment did you have following your ERC experience?

How many of the following have you authored or co-authored? Please check all that apply:

a Internal technical reports
b. Technical reports published by industry.
C. Technical reports published in prof, journals.

DEMOGRAPHIC/DESCRIPTIVE INFORMATION

How long were you associated with the ERCS' university?

How long were you associated with the ERC?

What is your age ?
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ATTACHMENT L / Center Means and Standard Deviations For Pilot 1991-92 Surveys
of Master's & Ph.D.'s Graduates Working in Industrial Settings
(Center ldentities Masked)

Center Number 1 2 3 4 5* OVERALL
(N=16) (N=17) (N=34) (N=27) (N=15) (N=109)
V. Employment Related Information
V.l 8.0 7.8 3.7 4.8 73 59
[SD.] [7.9] [63] [2.6] [12.7] [5.5] [7.7
V.3. 2.2 2.7 13 0.9 0.8 15
[SD] [22] [2.7] 112] [19] [13] [1.9]
V.4. 0.9 &5 041 0.9 0.5 11
ISD] [11] [30] [0.g] [19] [0.8] [1.8]
V.5. 2.7 4.7 17 18 2.9 2.6
[SD] [14] [2.0] [13] [23] [2.0] [2.0]
V.7.a 2.2 3.8 3.6 4.6 31 35
[SD.] [14] [23] [24] [7.5] [4.5] [4.2]
V.7.b. 10 18 16 3.0 13 18
[SX>] [0.8] [24] [16] [3.6] [10] [21]
V.7.c. 3.8 33 17 23 31
[SD.] [24] [33] [23] [2.6] [23] [27]
VI. Demographic/Descriptive Information
VI.1. 523 563 67.5 663 59.0 62.0
[SD.] [24.7] [13.0] [27.7] P6.4] [27.6] [281]
V1.2 27.9 37.2 4L5 35.4 26.2 35.2
[SD] [137] [115] [203] [15.1] [10.0] [16.5
Vi3 28.6 29.5 30.1 31.2 28.9 29.9
[SX>]  [4] [2.2] [39] 5.4 [5.8] [44]
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ATTACHMENTM/ITEM KEY FOR CENTER RESULTS OF PUOT 1991-92 SURVEYS OF
E R C GRADUATES WORKING IN ACADEMIC SETTINGS
(CENTER IDENTITIES MASKED)

| PROFESSIONAL PREPARATION

How valuable was your association with the Engineering Research Center (ERC) in terms of
providing you with opportunities for

a establishing useful associations with a variety of university faculty.

b. lear ning about resear ch.

e How valuable was your association with the Engineering Research Center (ERC) in
terms of providing you with opportunities for participating in systems oriented
resear ch.

H PROFESSIONAL SKILLS

Rate the extent to which you feel the ERC met (or did not meet) your expectations in helping you
develop the following skills and knowledge:

a gaining technical knowledge that is useful in academia
b. learning the practical "tricksof the trade' useful for conducting research,
c developing cross-disciplinary teamwork skills that are useful in academia
d. gaining a broader perspective of research that is useful in academia
HI COMPARATIVEVALUE OF YOURERC EXPERIENCE
1 How did your participation in the ERCs program compare to the rest of your educational
activities:
a other research opportunities.
b. other outside work/internship experience.
2. Do you think that your ERC experiences have given you a competitive edge over other

students seekingjobs in academiJfollowing graduation?

3. Overall, how would you ratethe quality of the time that you've spent at the ERC?
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ATTAC@M I/C ¢ lerMea auv LAl &D |a§io.nsFr0m
ISR
E[ lm t] H []
Center by 1 2 3 | 3 O\[/NERﬁAﬁ\)LL
1= IH : : : '
L Plo[ess(ona\)P{epalal(wns) <1 1] =l
L L L] N L]
[sd] (20 [1.8] [18] [1.2] [17]
I1.b. L L] /] LY i
[sd] [14 [1-7] [13] [1.7] [1.5]
Il.c. ] ] L I g
[s.d]  [LS [2.0] [1.4] [1.9] [1.7]
LLd. L L] L L L
[sd] [ [2.7] [1.7] [4.7] [1.9]
Lle ] 3.2 | ¥ |1
[sd] (8 [2-2] [1.6] [1.5] (1]
0 . Professional Shlls
U (] A[15-7] %2-86] 4[15.9] UU [158]
I, L L] I L 4
(5] [1.9] [2.8] [17] [1.7] [1.9]
.10 )] I ) ] )] b
(5] [1.6] [23] [1-6] 1] [1.6]
H.1.CL ), L] ] ). .
s [1.6] [2.7] [0.8] [1.2] [15]
1 pnparative Velveot Center/Departatnt
ULIm L] I I L H
| [Sd] [151 [1.0] [13] [1.8] [15]
000, . . L L N
(5.0 [1.6] [1.6] [1-7] [1-6] [1.6]
s L] L] L ] ]
(5] [1.9] [25] 2] [2.0] [2.0]
. ) ] )| b 5.2
(5] [1-2] [15] [0.8] [13] [1.2]
* Dda pogectstion a thts center, by decison of the Pl. was limited to graduates employed by
industry



ATTACHMENTM/ITEM KEY FOR CENTER RESULTS OF FROM PILOT 1991-91 SURVEYS
OF ER C GRADUATES WORKING IN ACADEMIC SETTINGS
(CENTER IDENTITIES MASKED)

EMPLOYMENT RELATED INFORMATION

How many job interviews did you have following your ERC experience?

How many of vour Job interviews were with companies affiliated with the ERC? .
How many of vour offers were with companies affiliated with the ERC?

How many offers of employment did you have following your ERC experience?

How many of the following have you authored or co-authored? Please check all that apply

a. Internal technical reports.
b. Technical reports published by industry.

c. Technical reports published in prof, journals.

DEMOGRAPHIC/DESCRIPTIVE INFORMATION

How long wer e you associated with the ERCS university ?
How long wer e you associated with the ERC?

What is your age?
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ATTACHMENT M / Center Means and Standard Deviations From
Pilot 1991-91 Surveys of Graduates Working in Academic Settings
(Center ldentities Masked)

Center Number 1 2 3, 4 5* OVERALL
(N=30) (N=6) (N=13) (N=17) (N=0) (N=66)
V. Employment Related Information
V.I. 3.1 3.8 4.5 3.2 35
[sd] [2.7] [3.7] P.5] [1.7] [2.7]
V3. 0.6 12 11 0.1 0.6
[sd] [1.0] [13] [13] [13] [03]
V.4, 0.5 0.8 0.7 0.0 0.4
[s.d]  [0.9] [0.8] [1.0] [0.0] [05]
V.5. 2.2 2.6 2.6 2.1 23
[sd] [L9] [1.7] [23] [1.2] [18]
V.7.a 3.6 2.0 5.6 4.6 4.1
[sd] [4.7] [1.7] [5.8] [3.9] [4.7]
V.7.b. 17 10 0.0 7.8 3.0
[sd] [2.1] [1.4] [0.0] [13.0] [63]
V.7.c. 3.4 IS 4.8 4.5 3.8
[sd] [2.9] [1.6] [2.8] [2.4] [2.7]
VI. Demographic/Descriptive Information
VL1. 60.5 59.5 63.5 61.8 613
[sd]  [30.0] [24.8] [22.4] [32.1] [283]
VI.2. 323 37.2 41.5 30.1 34.1
[s.d] [154] [22.6] [19.9] [1161 [163]
VILII. 30.4 30.0 31.6 32J6 3L2
[sd]  [3.8] [2.9] [3.4] [3.8] P.7]

* Dda collection a this center, by decison of the Pi. was limited to graduates employed by
industry.

103


http://Vl.ll

