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E x e c u t i v e S u m m a r y 

This project 's original pu rpose w a s to design and pilot m e t h o d s for a s s e s s i n g 
employers ' percept ions of the educational ou tcomes of Engineering Resea rch C e n t e r s 
(ERCs). The intent w a s to determine which of the available data sources and da ta collection 
m e t h o d s s e e m to be most effective for assembling a da ta b a s e that would be useful for 
a s s e s s i n g the d e g r e e to which the ERCs a r e meeting their educational goals . The major 
product would be r ecommenda t ions to t h e National Science Foundat ion 's Engineering 
Centers Division which could serve as guides for future ERC program evaluation efforts. 

In t h e original proposal two types of employers were to be a s s e s s e d . The first w a s 
to be employer s of a s a m p l e of Engineering Research Center (ERC) g radua te s . T h e 
s e c o n d g roup w a s to be a s a m p l e of employers of a comparison g roup of non-ERC 
g r a d u a t e s . Two modifications were m a d e a t the project's February 1991 C o n s e n s u s 
Conference. First, conference a t tendees decided that it would not be practical to collect da ta 
from employers of non-ERC graduates , as a distinct group. As a result, p lans were m a d e 
to approach employers who had both ERC-trained and non ERC-trained graduates working 
under their direct supervision. Second, it w a s decided that, along with assess ing employers' 
perceptions of ERC and non ERC graduates , methods and instruments for surveying ERC 
students and g radua tes should also be developed and piloted. 

T h e resulting pilot project reported he re is t h e first multi-center at tempt to develop 
da ta s o u r c e s and tes t me thods systematically assess ing programmatic impacts. T h e five 
ERC Directors who volunteered to participate in and completed all p h a s e s of this pilot 
project a r e to be commended for their cooperation and openness . They are: 

T h e Sys t ems 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 
T h e Biotechnology P r o c e s s Engineering Center at t he Massachuse t t s Institute of 

T h e Engineering Research Center for Intelligent Manufacturing Sys t ems at Purdue 

T h e quality of t h e resul ts as evidenced by t h e cooperation and r e s p o n s e r a t e s 
demons t r a t e that ERC g r a d u a t e s a re very willing to provide feedback to t h e NSF about 
their ERC exper i ences and to provide n a m e s of their immediate supervisors so that they 
c a n be app roached about a te lephone interview. It is also clear that employers of ERC 
g radua te s a r e e a g e r to offer their opinions about ERCs, their impacts on s tudents , and the 
deg ree to which ERCs a r e meeting the goals for which they were established. 

Generally speaking, information at t h e ERCs about where g radua tes a r e and what 
they a r e doing is i n a d e q u a t e . Following-up ERC g r a d u a t e s and interviewing their 
employer s , both very important t a sks , will remain extremely labor intensive u n l e s s 
something is d o n e to simplify them. This report recommends a tested low cost remedy. 

Results , though preliminary, indicate that employers of ERC g radua t e s have quite 
favorable views of ERC g r a d u a t e s [refer to Attachment B - p a g e 211 They also sugges t 
that ERC g r a d u a t e s h a v e generally positive opinions about their ERC exper i ences [ s e e 
Attachment E - p a g e 59]. Many ERC gradua tes report they need even more interactions 
with industry. Finally, it is common for ERC graduates and their employers to indicate that 
they a r e not particularly well informed about ERCs. Clearly, individuals se rved by E R C s 
feel a n e e d to be, and c a n be better informed about why ERCs were establ ished, what 
they are, and how their educational programs differ from those of non-ERC programs. 
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S u m m a r y of Me thodo log ica l 
R e c o m m e n d a t i o n s 

S t e p s should be taken to ensure that evaluative da ta on ERCs and their g radua te s 
be regularly and systematically gathered from employers of ERC gradua tes . 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 v o l u n t a r y comple te a 
Graduate Location Information Form by May 1st of each academic year. 

2. Do not require E R C s to collect program/ evaluation d a t a from current 
students. 

3. T h e forms developed and used in this pilot were a d e q u a t e for g r a d u a t e s 
who a r e four or five years from graduation. We recommend, however, that 
form revision conferences be convened every three or four years . 

Employers w e r e a s k e d to m a k e compara t ive j u d g m e n t s abou t ERC-trained v e r s u s 
o therwise c o m p a r a b l e e m p l o y e e s who w e r e not ERC-trained. About - to-gradua te 
u n d e r g r a d u a t e a n d g r a d u a t e ERC s tuden t s w e r e a s k e d to reflect upon their ERC 
accompl i shments and exper iences . Baccalaureate, MS and Ph.D. g r a d u a t e s of ERCs 
were asked for their retrospective a s se s smen t s of their ERC experiences. 

M E T H O D S 

T h e Site Visits and t h e C o n s e n s u s Conference . Four of t h e ERCs, that were 
es tabl ished prior to 1987, were site visited by a project staff m e m b e r in November of 
1990. A C o n s e n s u s Development Conference w a s convened in Washington D.C. in 
February of 1 9 9 1 . T h e 20+ participants in t h e C o n s e n s u s Confe rence met for t h e 
purpose of developing a consensus on definitions of educational s u c c e s s within the context 
of E R C s a n d on ERC educa t iona l o u t c o m e indicators . C o n f e r e n c e par t ic ipants 
r ep re sen t ed six ERCs , four industrial s p o n s o r s of ERCs, and t h e NSF. C o n f e r e n c e 
a t t endees decided that as many as six (rather than only two) of the oldest ERCs should be 
included in the project. Conference at tendees included: 

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 

Anthony Acompora, Center for Telecommunications Research 
ColumbiaUniversity 

John S. Baras, Sys tems Research Center, University of Maryland 
G ^»« 'Ssr 9 n R e s e a r c h C e n , e r 

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

George Harhalakis, Sys tems Research Center, University of Maryland 
Chris Hendrickson, Engineering Design Research Center 

Carnegie-Mellon University 
Ralph P. Schlenker, Systems Research Center, University of Maryland 
J a m e s Solberg, Engineering Research Center for Intelligent 

Manufacturing Systems, Purdue University 

From industry: 

From E R C s : 



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. 
At tachments 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 opinions from 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 centers to administer this type 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 3 1 , 1 9 8 9 . 

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 E R C GRADUATES. NAMES OF AND INFORMATION TO HELP LOCATE AND CONTACT 
ERC-AFFIIIATED GRADUATES WERE SUPPLIED TO PROJECT STAFF BY FIVE OF THE SIX E R C S THAT 
PARTICIPATED IN THE CONSENSUS CONFERENCE. EACH OF THE E R C S 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); 

2. PHONE NUMBER OF GRADUATE'S PARENTS; 
3. N A M E AND PHONE NUMBER OF GRADUATE'S ACADEMIC ADVISOR; 
4. GRADUATE'S LAST KNOWN ADDRESS AND PHONE NUMBER; 
5. GRADUATE'S EMPLOYER'S NAME AND ADDRESS (IF KNOWN), AND; 
6. GRADUATE'S EMPLOYER'S PHONE NUMBER (IF KNOWN). 

T H E QUALITY OF THE INFORMATION SUPPLIED BY THE CENTERS VARIED CONSIDERABLY. O N E 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 STAFF TO CONTACT GRADUATES 
WITH GREAT EFFICIENCY. TWO OF THE CENTERS PROVIDED INFORMATION THAT WAS 8 0 % COMPLETE FOR 
ITEM 5 AND 6 0 % 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 5 0 % 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. O N E 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 E R C S , DROPPING THIS E R C FROM THE FEASIBILITY PROJECT WAS NOT A 
PROBLEM. 

LOCATION OF E R C GRADUATES. USING THE ABOVE-REFERENCED INFORMATION SEVERAL 
COMBINATIONS OF APPROACHES WERE TESTED BY PROJECT STAFF FOR LOCATING E R C GRADUATES. 
W H E N THE INFORMATION PROVIDED FOR A GRADUATE WAS EXHAUSTED WITHOUT SUCCESS, STAFF 
ATTEMPTED TO GET MORE INFORMATION FROM THE CENTER. W H E N 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 E R 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 FIRST INFORMED ABOUT THE PURPOSES OF THE PILOT PROJECT. 
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Each contacted graduate w a s first asked if they would be willing to complete a follow-up 
survey that would be mailed to them. They were then asked whether they would be willing 
to supply the name of their immediate supervisor or manager so that project staff could 
approach them to s e e if they would be willing to participate in the telephone interview. 
Each graduate was assured that his or her name would not be divulged to their supervisor 
or manager; and that the employer interview was designed to elicit 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 w a s 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 graduates who were employed in academia their employing university, who would 
be most knowledgeable about their abilities, strengths and weaknesses . The names the 
graduates supplied turned out to be either managers, supervisors, or department heads. 
Each located graduate w a s informed that we would contact, jf they gave their permission, 
the indrvidual(s) whose name(s) they gave us for the purpose of asking them to participate 
in a telephone interview. The graduates were assured that under no circumstances would 
we use their name. 

Location. Participation, and Response Rates for 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 as follows: 

8 5 % for center #1 
7 4 % for center #2 
6 0 % for center #3 
6 6 % for center #4 
8 1 % for center #5 [Center #5's response rate is based on the number of 

graduates employed in industrial settings that were located 
and contacted, divided by the number of n a m e s of 
graduates employed in industrial settings that were 
randomly selected from the list the center submitted.] 

Participation rates for located graduates who then participated were as follows: 

9 9 % for center #1 
1 0 0 % for center #2 
1 0 0 % for center #3 
9 9 % for center #4 
9 0 % for center #5 

Response rates for graduates who were located and contacted were as follows: 

8 8 % for center #1 
8 4 % for center #2 
8 8 % for center #3 
7 1 % for center #4 
7 9 % for center #5 
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A TOTAL OF 2 8 3 E R C GRADUATE FOLLOW-UP SURVEY FORMS WERE MAILED. OF THESE, 2 3 0 
SURVEY FORMS WERE RETURNED RESULTING IN A RESPONSE RATE OF 8 1 % . ONLY 2 1 7 ( 9 4 % ) 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 E R C 1 
T H E TOTALS FOR THE BS GRADUATE FOLLOW-UP SURVEY, THE M S / P H . D . INDUSTRIALLY EMPLOYED 
GRADUATE FOLLOW-UP SURVEY, AND THE M S / P H . D ACADEMICALLY EMPLOYED GRADUATE 
FOLLOW-UP SURVEY, WERE 3 9 , 1 1 1 , AND 6 7 , RESPECTIVELY. 

E R C GRADUATE EMPLOYER/SUPERVISORS 

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

IDENTIFYING EMPLOYERS OF E R C 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. T H E 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. T H E INDIVIDUALS CONTACTED WERE EITHER UNWILLING OR UNABLE TO PROVIDE THE 
INFORMATION. AS A RESULT, ALL ATTEMPTS TO IDENTIFY AND CONTACT E R C GRADUATE EMPLOYERS 
DIRECTLY WERE ABANDONED BECAUSE THEY WERE UNPRODUCTIVE. T H E ONLY FEASIBLE METHOD OF 
IDENTIFYING EMPLOYED E R C GRADUATES' SUPERVISORS, MANAGERS, AND DEPARTMENT 
CHAIRPERSONS WAS TO ASK THE ERC-TRAINED EMPLOYEES FOR THE NAMES. OVER 9 5 % OF THE 
CONTACTED GRADUATES PROVIDED THE NAMES OF THEIR IMMEDIATE SUPERVISOR. 

CORSETING EMPLOYERS OF E R C 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 N A M E HAD BEEN SUPPLIED TO US BY ONE OR MORE OF 
THEIR CURRENT EMPLOYEES. 

PARTICIPATION RATES. A TOTAL OF 1 6 5 EMPLOYERS WERE CONTACTED BY PROJECT STAFF. OF 
THESE 1 6 3 ( 9 9 % ) AGREED TO BE INTERVIEWED. BECAUSE E R C GRADUATE NAMES WERE NOT 
RELEASED TO THE INTERVIEWEES AND BECAUSE SOME EMPLOYERS DID DQ1 KNOW WHO THEIR E R C 

EMPTOYEE(S) WERE E R C GRADUATES. S O M E EMPLOYER/SUPERVISORS COULD ONLY ASCERTAIN 
WHICH OF THEIR EMPLOYEE(S) WERE E R C GRADUATES AFTEXPROJECT STAFF INFORMATION ABOUT E R C S 
IN GENERAL AND/OR ABOUT THE SPECIFIC E R C S INVOLVED IN THIS PILOT PROJECT. MANY COULD NOT 
FIGURE IT OUT EVEN WITH THIS INFORMATION. THEREFORE, ONLY 1 0 1 ( 6 2 % ) OF THE 1 6 3 INTERVIEWS 
WERE FULLY COMPLETED. OF THE 1 0 1 COMPLETED INTERVIEWS. 85 WERE OF EMPLOYERS FROM 
INDUSTRY AND 16 WERE OF EMPLOYERS FROM ACADEMIA. T H E NUMBER OF COMPLETED EMPLOYER 
INTERVIEWS FROM THE FIVE PARTICIPATING E R C S RANGED FROM 14 TO 4 0 . T H E COMPLETION RATES 
WERE ROUGHLY PROPORTIONAL TO THE NUMBERS OF GRADUATES IN THE CENTERS. 
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P R E L I M I N A R Y R E S U L T S 

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 E R C STUDENTS AND GRADUATES. T H E ATTACHMENTS ARE 
AS FOLLOWS: 

ATTACHMENT A EMPLOYER TELEPHONE INTERVIEW SCRIPT 
ATTACHMENTS B • D AGGREGATED RESULTS OF E R C EMPLOYER INTERVIEWS 
ATTACHMENTS E - J AGGREGATED RESULTS OF E R C GRADUATE AND STUDENT 

FOLLOW-UP SURVEYS 
ATTACHMENTS K - M MASKED RESULTS BY E R C OF THE E R C GRADUATE SURVEYS 

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

T H E PRELIMINARY RESULTS IN THE ATTACHMENTS PROVIDE AN INFORMATIVE GLIMPSE AT E R C 
GRADUATE EMPLOYERS' AND E R C GRADUATES' VIEWS ABOUT E R C IMPACTS ON STUDENT 
DEVELOPMENT. RESULTS FROM THIS 1 9 9 1 - 9 2 DEVELOPMENT/PILOT STUDY CLEARLY REFLECT INITIAL 
PROGRESS TOWARDS THE ULTIMATE EDUCATIONAL GOALS AND OUTCOMES OF THE E R C S . 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 
E R C S ARE VERY WILLING TO COMPLETE A MAIL SURVEY ABOUT THEIR E R C EXPERIENCES AND TO 
PROVIDE N A M E S 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 E R C S 
ABOUT WHERE GRADUATES ARE AND WHAT THEY ARE DOING IS INADEQUATE. EVEN IF THE LOCATING 
INFORMATION IS IMPROVED, THE PROCESS OF LOCATING E R 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 WILL 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 E R C PROGRAM'S EDUCATIONAL IMPACTS. WHAT DO THE 
PRELIMINARY RESULTS OF THIS PILOT SUGGEST ABOUT THE E R C PROGRAM AND THE E R C S ' 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 E R C S 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 E R C WITH WHICH 
THEY ARE/WERE ASSOCIATED. STUDENTS, ESPECIALLY THOSE ABOUT TO GRADUATE, NEED TO BE BETTER 
INFORMED ABOUT: WHY E R C S WERE ESTABLISHED: WHAT E R C S ARE; THE WAYS IN WHICH AN E R C S 
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. 
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M E T H O D O L O G I C A L A N D S T U D Y 
R E C O M M E N D A T I O N S 

RECOMMENDATIONS. STEPS SHOULD BE TAKEN TO ENSURE THAT EVALUATIVE DATA ON E R C S 
AND THEIR GRADUATES BE REGULARLY AND SYSTEMATICALLY GATHERED FROM EMPLOYERS OF E R C 
GRADUATES. T H E PRIMARY REASON IS THAT EMPLOYERS OF E R C GRADUATES ARE VIEWED BY E R C S 
VARIOUS CONSTITUENCIES AS BEING THE MOST CREDIBLE DATA SOURCE FOR ASSESSING THE IMPACTS OF 
E R C S ON INDUSTRY. THIS WAS EVIDENT AT BOTH THE E R C CONFERENCE IN BOULDER, COLORADO IN 
OCTOBER OF 1 9 9 1 , 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 E R C TO APPROACH EACH STUDENT WHO IS ABOUT TO GRADUATE WITH A 
B S . M S . OR P H . 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, FLF FEDERAL LAW ALLOWS IT. COMPLETING THE 
FORMS COULD BE REQUIRED.1 STUDENTS WHO ELECT NOT TO COMPLETE A FORM MUST 
BE ASSURED THAT THERE WILL NOT BE ANV NEGATIVE CONSEQUENCES FOR NOT TO DO SO. 

G R A D U A T E L O C A T O R I N F O R M A T I O N F O R M 

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

IT IS LIKELY TINT THE NATIONAL SCIENCE FOUNDATION WILL WANT TO CONTACT YOU AND OTHER GRADUATE* 
OF THIS ENGINEERING RESEARCH CENTER SOMETIME DURING THE NEXT FIVE YEARS to OBTAIN RETROSPECTIVE 
OPINIONS ABOUT THE CENTER AND ITS GRADUATE TRAINING PROGRAM. 

WE WOULD APPRECIATE IT IF YOU WOULD LIST THE NAMES AND PHONE NUMBERS OR PEOPLE WHO ARE LIKELY 
TO KNOW WHERE YOU WILL BE DURING THE NEXT FIVE YEARS WHOM WE COULD CONTACT, IR NECESSARY, TN 
ORDER to LOCATE YOU FOR THESE FOLLOW .UP STUDIES. 

THESE PEOPLE WOULD ONLY BE CONTACTED IF THE NSF SURVEY TEAM CANNOT REACH VOU USING OTHER 
AVAILABLE INFORMATION. 

YOUR NAME: 
YOUR CURRENT PHONE NUMBERS: HOME < ) ; OFFICE; 
EXPECTED DEGREE: 
EXPECTED MONTH & YEAR OF COMPLETION: L 

MONTH YEAR 

PLEASE LIST BELOW 

INDIVIDUALS WHO ARE LIKELY TO KNOW WHERE YOU WILL BE AND BOW TO LOCATE YOU 
DURING THE NEXT FIVE YEARS: 

NAME: 

NAME: 

NAME: 

PHONE: 

PHONE: 

PHONE: 

YOUR SIGNATURE: 

IPfcttit rttTB TOUT Mmpteted form to tho potion from whom vow wwhwd HI 

1 0 



[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 N A M E SO THAT 
PROJECT STAFF 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. T H E PERSON TO WHOM IT IS 
TO BE RETURNED SHOULD CHECK OFF THE INDIVIDUAL FORMS AS THEY ARE RECEIVED. A 
SECOND FORM SHOULD BE DISTRIBUTED TO STUDENTS WHO DO NOT RETURN THE FIRST FORM 
WITHIN A REASONABLY SHORT PERIOD OF TIME.] 

2. DO NOT REQUIRE E R C S TO COLLECT PROGRAM/ EVALUATION DATA FROM CURRENT 
STUDENTS. 

[FIRST, THIS APPROACH DID NOT WORK WELL IN THIS PILOT. SECOND, E R C S 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 E R C 
GRADUATES.) 

T H E FORMS DEVELOPED IN THIS PILOT APPEAR TO HAVE BEEN ADEQUATE FOR 
GRADUATES DURING THEIR FIRST 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 
E R C S 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. T H E 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 GRADUATES4 CHARACTERISTICS.] 

4. E R C GRADUATES' ( B S . M S . 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.} 

5. E R C GRADUATES ( B S . M S . 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 STAFF 

[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 M I N I M U M 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 FULL 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 STAFF WITH THE N A M E 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. FOLLOW-UP SURVEYS OF E R C GRADUATES SHOULD BE CONDUCTED ON A COHORT, 
CENTER-BV CENTER BASIS, BV A THIRD PARTY WHICH IS UNAFFILIATED WITH AN E R C OR 
THE E C D 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. 

[ E R C DIRECTORS AND N S F PROGRAM MANAGERS AGREED AT THE OCTOBER 1 9 9 1 
E R C 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 E R C S . 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 E R C S B S . M S . 
AND P H . D . GRADUATES ONCE EVERY TWO YEARS. EMPLOYER SELECTION SHOULD BE 
TIED TO THE GRADUATE COHORTS, THUS ALLOWING TRACKING OF GRADUATES' CAREER 
DEVELOPMENT. INCLUDE INDIVIDUAL E R C S BEGINNING IN THE SPRING OF THEIR FOURTH 
JBROFLEXISTENCE 

OPTION 1: STUDY HALF OF THE ELIGIBLE E R C S EACH YEAR. 
OPTION 2: STUDY ALL ELIGIBLE E R C S EVERY OTHER YEAR. 

1 0 . INTERVIEWS OF EMPLOYERS OF E R C GRADUATES SHOULD BE CONDUCTED BV A SINGLE 
THIRD PARTY THAT IS NOT AFFILIATED WITH EITHER AN E R C OR THE E C D PROGRAM. 

[ E R C DIRECTORS AND N S F PROGRAM MANAGERS WHO ATTENDED THE OCTOBER 
1 9 9 1 E R C 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 EFFORT MAY BECOME THE FIRST ROUND OF A SERIES OF RECURRING LONGITUDINAL EFFORTS. 
FUTURE REPLICATIONS COULD INCLUDE ADDITIONAL E R C S AS THEY MATURE AND ADDITIONAL EMPLOYERS, 
STUDENTS, AND GRADUATES AS THEIR NUMBERS INCREASE. 
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CONFIDENTIALITY. 

ALL DATA RESULTING FROM THIS PILOT WILL REMAIN CONFIDENTIAL. NO E R C , E R C GRADUATE OR 
THEIR EMPLOYER WILL BE IDENTIFIED OR IDENTIFIABLE IN ANY COMMUNICATION OR REPORT. LIKEWISE, ALL 
CONTACTS WITH E R C TEACHING AND ADMINISTRATIVE FACULTY, AND WITH E R C GRADUATES OR WITH THEIR 
EMPLOYERS ALSO WILL 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 N S F / E C D AND TO PARTICIPANTS IN THE 
PROJECT'S 1 9 9 1 CONSENSUS CONFERENCE. 

1 3 



1 4 



A T T A C H M E N T A / E R C EMPLOYER TELEPHONE INTERVIEW SCRIPT 

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

P R I M A R Y INTERVIEW O F E R C GRADUATE SUPERVISOR O R M A N A G E R 

1A. SAV SOMETHING LIKE: Hello, my name is [use first & LAST NAME]. I'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 

I F YES, GO TO I B . 
IF 'UNCERTAIN' or 'I DON'T THINK so1 GO to 4. 
I F NO. GO TO 8. 

IB." Sa i : 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 — 

F IF YES, CONTINUE. IF NO. GO TO 81 

Is this a good time for you? YES ; NO 

f I F thev WANT A LETTER, go 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 ; T I M E 

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

2. F N O T E J BEGIN © #5 after REINTRODUCING theVnter^EWL 

3 . S A X : " Fine, Tu'se'nd you a letter and call 'you to"a week or "so" 'Tha^'you very'^ 
Good Bye. 

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

I F YES, go to & 

I F NO. go to 10. 

*^'Fteltfa&^rya'fewpn^ 
number of Engineering Research Centers located throughout the country. They're funded 
by the NSF and Industry to achieve a number of specific goals. 

6 . S A I ? Art"youfamillar with ERCs? 

YES fgo to 7AL: NO ; NOT EXACTLY 
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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 ^ V ^ A N ^ N T M A N U F L U N N G Systems) 
Carnegie-Mellon University (Engineering Design) 
University of Maryland (Systems Research) 
& Columbia" L/«iK(Telecommumcations) + 12 others [GO TO 7b. u n l e s s . . . ! 

R O L L L V IF THEV ASK: ' W H Y THESE1, OR 'HOW MANY ARE THERE \ OR 'WHAT OTHER 

UNIVERSITIES HAVE E R C S ' 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.] 

[ O N L Y I F 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 [ IF YES, GO TO 7C]; NO FLFNO. GO TO 81. 

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 
P H . 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?8 S 

HIGHER ; ABOUT THE SAME ; LOWER 
. G O TO 111 
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Sav: Who else in your company might have had enough experience with ERC graduates 
to participate in an interview such as this one? flf 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 

flf 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. go to 91 

9. Sav; That's all I need to know. Thank you very much for your time. 

10. Sav: In that case, I don't have any more questions. Thanks for your time. 

11. Sav: OKnow Vve got a few 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? 

Yes rgo to 121: No ; Uncertain [If No or Uncertain, say: 

That's OK, Vll 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 go to 131 

If Yes, sav: Can you elaborate? 

13. Sav: Can you identify any noteworthy strengths that ERC trained employees tend to 
exhibit that you believe are attributable to their ERC training? If they hesitate, say: 
We'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 f go to 141 
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14. SAY.: Can you identity am noteworthy weaknesses that thev tend in exhibit that you believe 
are attributable to their ERC training? I F THEY HESITATE, SAY: We're 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 

15. 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 

DON'T K N W _ 

16. 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 _ 

17. 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 

18. 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 

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

YES ; NO ; UNCERTAIN 

20a. SAV: Do you believe that, in general, your ERC trained employees are any better than 
your non-ERC trained employees with respect to: 

20b. Gettine 'up to speed* so that thev become useful to the company in less time? 

YES ; NO ; UNCERTAIN 

20c. Scnmne out problems? 

YES ; NO ; UNCERTAIN 

20d. Evaluatine potential solutions for practicality? 

YES ; NO ; UNCERTAIN 

20e. Communicating with others ? 

YES ; NO ; UNCERTAIN 
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20f. Moving research concepts into usable processes, devices or outcomes? 

B. 

C. 

1 9 

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'his'ime'rv'iew, "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. 



25. Sav something like: Thank You! That ends the interview....But before we hang up I have 
one more question. 

S a v : 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? 

flf 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 

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

USE THE SPACE BELQW TO MJ\KE ANY NOTES ONLY IF THERE WAS ANYTHING 
VERY UNUSUAL OR NOTEWORTHY ABOUT THIS INTERVIEW: 
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A T T A C H M E N T B / R e s u l t s o f 1 9 9 1 - 9 2 P i l o t I n t e r v i e w s o f 

E m p l o y e r s E R C G r a d u a t e s : 

F i g u r e s 1 t h r u 1 8 B a s e d o n A g g r e g a t e d I n d u s t r i a l a n d A c a d e m i c E m p l o y e r s 

Fig. i: Do you h a v e d i f f e r e n t e x p e c t a t i o n s of ERC g r a d s ? 

( Combined N = 1 0 1 ) 

2 3% 22% 

• Y e s 

• No 

No Response 

55% 

Fiq, 2: Can you i den t i f y n o t e w o r t h y 

w e a k n e s s of ERC q r a d s ? 
(Combined N = l o t ) 

69% 

Fiq. y. Can you ident i fy a n y n o t e w o r t h y 

s t r e n q t h s of ERC q r a d s ? 

(Combined N = 101 ) 

t 1% 

27% 

62% 

• Y e s 

• No 

0 Don' t Know 
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FIQ. A: DO ERC QRADS SHOW MORE OF A 
SYSTEMS ORIENTATION? 

(COMBINED N = I O N 

1 69? 

20% 55% 

6 % 

• SHOW MORE 

• SOME 
MORE/LESS 

• NO 
DLF F 6R8TLC6 

m DON t KNOW 

FIQ. 5: DO ERC QRADS SHOW MORE OF A 
TENDENCY TO SERVE AS CHANQE AGENTS? 

(COMBINED N = TON 

249? 

5092 

I 89S 

FIQ. 6: DO ERC QRADS SHOW MORE OF A TENDENCY 
TO USE CROSS-DISCIPLINARY APPROACHS? 

(COMBINED N = I O N 

1 09? 

I 89? 

1 I 95 

• YES 

EE SAME 

• NO 

DORA KNOW 

619B 

FIQ. 7: DO ERC QRADS GENERALLY REQUIRE 
LESS INITIAL TRATNINQ? 

(COMBINED N= L 01 ) 

1 39S 

79? P 
T 2% 

• VES 

SAME 

NO 

DON'T KNOW 

589S 
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LQ, 10: ARE ERC GRADS BETTER AT EVALUATING 
POTENTIAL SOLUTION? 

( COMBINED N = 101) 

l 3% 

2 5% 

• YES 

m SAME 

4 8 % a NO 

m DON'T KNOW 

FTQ. II : ARE ERC GRADS BETTER AT COMMUNICATING 
WITH OTHERS? 

(COMBINED N - 101) 

L 0% 

24% 4 7 % 

1 4% 9% 

:TQ. 12: ARE ERC QRADS BETTER AT MOVINQ 
-ESEARCH CONCEPTS INTO USABLE PRODUCTS? 

(COMBINED N = MI ) 

FIQ 13: DR ERC QRADS HAVE A GREATER BREADTH 
OF TECHNICAL UNDERSTANDINQ? 

( COMBINED N = 101 ) 

l 9% 

mm 

1 6% 

4 8 % 

1 4% 

1 6% 
5 9 % 

YES 

SAME 

• NO 

DON'T KNOW 

FIQ 14' DO ERC QRADS HAVE A QREATER 
DEPTH OF TECHNICAL UNDERSTANDING? 

(COMBINED N= 101 J 

I 4% 

2 1 % 
4 4 % 

FIQ. 15: DO ERC QRADS SHOW MORE LEADERSHIP? 
(COMBINED N= 101 ) 

22% 

2 5 % 

2 1% 

3 0 % 
• YES 

SAME 

• NO 

NO 
RESPONSE 
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FIGURES 19 THRU 54 PRESENT PAIRED COMPARISONS OF 
INDUSTRIAL VERSUS ACADEMIC EMPLOYERS' RATINGS 

WITH ASSOCIATED C H I SQUARE AND P-VALUES 

FIQ. !9: DO YOU HAVE DIFFERENT 
EXPECTATIONS OF ERC QRADS? 
(N = 83 INDUSTRIAL EMPLOYERS) 

2 5 % 

52% 

X 2 = 2 . 6 B 3 

• YES 
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FIG. 25: DO ERC QRADS SHOW MORE OF A 
SYSTEMS ORIENTATION'? 

83 INDUSTRIAL EMPLOYERS) 

FIQ. 26: DO ERC QRADS SHOW MORE OF A 
SYSTEMS ORIENTATION? 
(N = 18 ACADEMIC EMPLOYERS) 

1 6% 

2% A 

WW 
6% 

58% 

• SHOW MORE 

H SOME 
MORE/LESS 

• NO 

DIFFERENCE 

53 SHOW LESS 

DONT KNOW 

I 7% 

6% mm 
27% w 

6% 

• SHOW MORE 

B SOME 
MORE/LESS 

44% • NO 

DIFFERENCE 

CS3 SHOW LESS 

EZ3 DON'T KNOW 

X2 = 4 . 6 7 6 7 D.F.= 5 P = 0 . 4 5 6 6 VALID CASES = 101 

;Q. 27: DO ERC QRADS SHOW MORE OF A 
NAENCY TO SERVE AS CHANQE AGENTS'? 
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IO, 31: DO ERC QRADS GENERALLY REQUIRE FIQ. 32: DO ERC QRADS GENERALLY REQUIRE 
LESS INITIAL TRAININQ? LESS INITIAL TRAININQ? 
( N = 83 INDUSTRIAL EMPLOYERS) CN = 18 ACADEMIC EMPLOYERS ) 
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Fiq 43: Do ERC qrads have a qreater Fiq. 44- Dr ERC qrads have a greater breadth 
breadth of technical understanding? of technical understandinq? 
( N = 63 industrial employers) < N = 18 academic employers ) 
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FIQ. 49: DO ERC QRADUATES TEND TO 
DEMONSTRATE ANY MORE SENSE/VISION? 
( N = 83 INDUSTRIAL EMPLOYERS) 
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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. Are you familiar with Engineering Research Centers (ERCs)? 

Center Number 1 2 3 4 5 O V E R A L L 
(N=18) (N=14) (N=40) (N=15) (N=14) (N=101) 

YES 

NOT EXACTLY 

UNCERTAIN 

3 3 3 6 4 5 « 5 2 5 

§ 
40.0 

38 
0.0 

42.9 

li 
4 7 5 

38 
10.9 

1 MISSING CASES = 0 X* = 39.6454 P == 0.0001 I 

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 

FHD 
EVEN MIX. 

11.1 

m 
n.i 

143 

6 4 3 

0.0 

1 
6.7 

S3 
20.0 

143 6.9 

Si 
34.7 

1 MISSING CASES = = 0 tf2 = 41.94 P = 0.0004 

3. Does your firm offer higher beginning salaries for ERC graduates? 

I 2 3 4 5 O V F R A I J . 
(N=18) (N=14) (N=40) (N=15) (N=14) (N=101) 

YES 

DONT KNOW-
NO ANSWER 

5.6 

1 
7.1 

Si 
0.0 

10.0 

™ 
125 

0.0 

a 
6 7 

0.0 J8 
21.4 

5 5 55 
15.8 

MISSING CASES a 0 = 35.2587 P = 0.0004 I 

4. Are beginning ERC graduates salaries generally higher than non-ERC graduates? 

Center N«roher 1 2 3 4 5 OVERALL 
(N=18) (N=14) (N=40) (N=15) (N=14) (N=101) 

HIGHER 
SAME 
NO ANSWER 

5.6 
5.6 

88.9 

7.1 

& 
10.0 

ts i 100.0 
& 
56.4 

| MISSING CASES »0 X1 = 44^015 P = 0.0000 I 

5. Do you know the reasons why ERCs were established? 

Center N u m b e r 1 2_ 3 4 

S? 
N O A N S W E R 

(N=18) 

50.0 

(N=14) 

ill 
(N=40) 

3 7 5 

<N=15) 

3 3 3 

To 

(N=14) 

5?:i 

OVERALL 
<N=101) 

S? 
MISSING CASES *0 * 2 = 29.7329 P = 0.0031 
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6. Do you have different expectations of ERC graduates? 

CENTER NUMBER 1 2 3 4 5 OVERALL 
<N=18) (N=14) (N=40) (N=15) (N=14) (N=101) 

YES 16.7 
NO 44.4 
NO ANSWER 38.9 

& 
35.7 

22.5 

S3 
333 

•s 
143 

£1 
MISSING CASES = 0 X1 = 14.5311 P - 0.0689 1 

7. Can you identify noteworthy strengths of ERC graduates? 

CENTER NUMBER 1 2 3 4 5 OVERALL 
(N=18) (N=14) (N=40) (N=15) <N=14) (N=101) 

YES 7 7 * 
NO 22.2 
NO ANSWER 0.0 

92.9 
7.1 
0.0 

52.5 
30.0 
MS 

ss 
0.0 

42.9 
28.6 
28.6 

62.4 

MISSING CASES = 0 Jt2 = 18-3171 P = 0.0190 1 

3. Can you identify noteworthy weaknesses of ERC graduates? 

CENTER NUMBER 1 2 3 4 5 OVERALL 
(N=18) (N=14) (N=40) (N=15) (N=14) <N=101) 

YES 333 
NO 66.7 
NO ANSWER 0.0 

0.0 
92.9 

7.1 15.0 6.7 
& 
35.7 

S3 
12.9 

MISSING CASES = 0 X1 = 18.4355 P = 0.0182 1 

1 Do ERC graduates tend to demonstrate any I more sense/vision? 

CENTER NUMBER 1 2 3 4 5 OVERALL 
(N=18) (N=14) (N=40) <N=15) (N=14) (N=101) 

MORE 44.4 
NO DIFFERENCE 44.4 
LESS 0.0 
D O N T KNOW LL.L 
NO RESPONSE 0.0 

71.4 
143 
7.1 
7.1 
0.0 

47.5 
40.0 

0.0 
IS 
5.0 

533 
333 

0.0 
133 
0.0 

50.0 51S 
31.7 

3.0 

33 
MISSING CASES = 0 X2 = 33.0639 P = 0.0072 T 

!0. Do ERC graduates show more of a systems orientation? 

CENTER NUMBER 1 2 3 4 5 
(N=18> (N=14) (N=40) (N=15) (N=14) 

MORE 61.1 71.4 50.0 60.0 42.9 
MORE/LESS 11.1 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 
D O N T KNOW 16.7 7.1 15 133 0.0 
NO ANSWER 0.0 0.0 15 0.0 28.6 

OVERALL 
(N=101) 

55.4 

33 
19.8 13 

MISSING CASES = 0 X1 = 23.0725 P = 0.2852 
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11. Do ERC graduates show more of a tendency to serve as change agents? 

Center Number 1 2 3 4 5 OVERALL 
(N=18) (N=14) (N=40) (N=15) (N=14) (N=101) 

YES 
SAME 
NO 
UNCERTAIN 
NO ANSWER 

55.6 
16.7 
222 
5.6 
0.0 

85.7 
7.1 
7.1 
0.0 
0.0 

325 
215 
35.0 

0.0 
5.0 

60.0 
6.7 

26.7 
6.7 
0.0 

50.0 
143 
7.1 
0.0 

28.6 

505 
IIS 
23* 
2.0 
5.9 

MISSING CASES = 0 X2 = 35.0671 P«0.0039 | 

12. Do ERC graduates show more of a tendency to use cross-disciplinary approaches? 

Center Number 1 2 3 4 5 OVERALL 
(N=18) (N=14) (N=40) (N=15) (N=14) <N=101) 

YES 
SAME 
NO 
UNCERTAIN 
NO ANSWER 

55.6 
11.1 
27.8 
5.6 
0.0 

78.6 
7.1 

143 
0.0 
0.0 

515 
125 
225 
0.0 
5.0 

60.0 
133 
133 
133 
0.0 

643 
7.1 
0.0 
0.0 

28.6 

61.4 
10.9 
17* 
4.0 
5.9 

MISSING CASES = 0 X2 = 353787 P = 0.0634 ] 

13. Do ERC graduates generally require less initial training? 

1 0 3 4 5 OVKRAT.T. 
(N=18) (N=14) (N=40) (N=15) (N=14) (N=101) 

YES 
SAME 
NO 
UNCERTAIN 
NO ANSWER 

66.7 
11.1 
16.7 
0.0 
5.6 

78.6 
7.1 

143 
0.0 
0.0 

525 
115 
115 
15 
5.0 

46.7 
6.7 

333 
133 
0.0 

57.1 
7.1 
0.0 
7.1 

28.6 

58.4 « 
6.9 

MISSING CASES = 0 X1 = 23.7866 P = 0.0943 I 

14. Are ERC graduates quicker at "getting up to speed"? 

Center Number 1 2 3 A 5 Q V E E A L L 
<N=18) (N=14) (N=40) (N=15) (N=14) (N=101) 

YES 
SAME 
NO 
UNCERTAIN 
NO ANSWER 

72.2 
11.1 
11.1 
0.0 
5.6 

85.7 
0.0 

143 
0.0 
0.0 

50.0 
12.5 
30.0 

25 
5.0 

533 

?; 
0.0 

50.0 

1 
59.4 

1 MISSING CASES s 0 X2ts 2XA539 P e 0.1021 1 
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15. A r e E R C graduates any better at scoping out problems? 

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 11.1 143 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 5.6 0.0 5.0 0.0 28.6 6.9 

M I S S I N G C A S E S m 0 X = 27 .6099 P = 0.0352 

16. A r e E R C graduates better at evaluating potential solutions? 

Center Number 1 3 4 5 OVER A LI 
(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 13.9 
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 

M I S S I N G C A S E S • 0 X = 25 .3244 P = 0 .0643 

A r e E R C 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 15.0 26.7 28.6 18.8 
NO 222 143 373 20.0 0.0 23.8 
UNCERTAIN 0.0 0.0 23 6.7 7.1 3.0 
NO ANSWER 5.6 0.0 5.0 0.0 28.6 6.9 

J M I S S I N G C A S E S = 0 X = 28.752 P = 0 .0338 

18. A r e E R C graduates better at moving research concepts into 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 21.4 20.0 6.7 7.1 15.8 
NO 16.7 143 223 133 7.1 16.8 
UNCERTAIN 5.6 7.1 23 26.7 7.1 7.9 
NO ANSWER 11.1 0.0 73 6.7 35.7 10.9 

M I S S I N G C A S E S a 0 X = 22 .6299 P = 0.124 
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19. Do ERC graduates have a greater breadth of technical understanding? 

r<THffNJlimhT 1 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 11.1 143 10.0 20.0 35.7 155 
NO 16.7 7.1 175 20.0 0.0 13.9 
UNCERTAIN 0.0 0.0 25 133 7.1 4.0 
NO ANSWER 5.6 0.0 75 0.0 28.6 6.9 

MISSING CASES = 0 X2 = 285686 P = 0.0248 I 

20. Do ERC graduates have a greater depth of technical understanding? 

CENTER NNMĤ R 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 11.1 35.7 175 26.7 21.4 20.8 
NO 22.2 143 30.0 20.0 0.0 205 
UNCERTAIN 0.0 7.1 2 5 26.7 7.1 6.9 
NO ANSWER 5.6 0.0 5.0 0.0 28.6 6.9 

MISSING CASES = 0 X2 - 32^714 P = 0.0089 1 

21. Do ERC graduates show more leadership? 

1 f 3 4 5 O V E R A L L 
(N=18) (N=14) (N=40) (N=15) (N*14) (N=101) 

YES 3 3 3 71.4 225 133 28.6 30.7 
SAME 2 2 2 21.4 15.0 46.7 21.4 2 2 5 
NO 2 7 5 7.1 4 2 5 6.7 7.1 2 4 5 
UNCERTAIN 5.6 0.0 10.0 3 3 3 143 11.9 
NO ANSWER 11.1 0.0 10.0 0.0 28.6 9.9 

MISSING C A S E S » 0 X 2 S4L56SL P» 0.0005 I 

22. Are you any more or less likely to recruit ERC graduates? 

2 3 4 5 O V E E A L L 
(N=14) (N=40) (N=15) (N=14) (N=101) 

85.7 55.0 60.0 50.0 62.4 
0.0 15.0 26.7 0.0 9.9 

143 20.0 133 143 14.9 
0.0 5.0 0.0 0.0 4.0 
0.0 5.0 0.0 35.7 8.9 

MORE LIKELY 
NO MORE/LESS 
LESS LIKELY 
UNCERTAIN 
NO ANSWER 

(N=18) 

72J2 
0.0 
5.6 

11.1 
111 

MISSING CASES = 0 JT'S3&6544 P S A 0 0 8 2 

1 
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23. Prior to this interview, were you aware of ERCs sponsor and goals? 

Center Number 

YES 
SAME 
NO 
NO ANSWER 

(N=18) 

11.1 

11.1 

(N=14) 

71.4 

% 
0.0 

<N=40) 
50.0 

25 
375 
10.0 

4 5 OVERALL 
<N=15) (N=14) (N=101) 

40.0 35.7 42.6 
0.0 0.0 1.0 

60.0 3S.7 465 
0.0 28.6 9.9 

MISSING CASES c 0 X2 = 2X35*5 P = 0.0248 

2 

24. Based on your experiences with ERC trained employees, do you think the NSF is making reasonable 
progress towards these goals? 

Center Number 1 2 3 4 5 OVERALL 
(N=18) (N=14) (N=40) <N=15) (N=14) (N=101) 

YES 
SAME 

UNCERTAIN 
NO ANSWER 

50.0 
167 
5.6 

11.1 
16.7 

78.6 
7.1 
0.0 

143 
0.0 

525 
125 
125 
15 

15.0 

46.7 
6.7 

133 
333 
0.0 

57.1 
0.0 
7.1 
7.1 

28.6 

554 
9.9 
8.9 

12.9 
12.9 

1 MISSING CASES: :0 X2 = 195679 P s 0.2262 
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ATTACHMENT D / Verbal Comments (recorded by interviewers) 
From 1991-92 Pilot Interviews of 101 ERC Graduate 

Employers (Supervisors/Managers) 

[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 de le ted] 

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

7g. 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) Salary is influenced by the field of study and the caliber of the school attended. 

7h. 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. 

Ha. Are you familiar with the reason why ERCs were established? 

(03) Yes, participated in a recent review at [name of specific university]. 

(04) Bring industry and education together. 

12- 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 a better 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 "real world." 

(03) Yes. Interdisciplinary focus; gives broader exposure; more involvement. 
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( 0 3 ) OUT company works closely with [name of specific ERC] in its internship programs. I was not 
aware that the our ERC graduate was actually from ERC until today when I figured it out at the 
beginning of this interview. 

( 0 3 ) Wê expeci ERC graduates to come with strong practical experiences and the ability to transfer 

( 0 3 ) Expect them to arrive with the level of education and experience reflecting the University from 
which theyj * 

(03) ERC graduates tend to be more aware of non-academic life; work on whole variety of things; know 
more. 

( 0 3 ) ERC graduates tend to be more conversant with technological issues. 

( 0 3 ) ERC graduates tend to be more knowledgeable about their area of expertise. 

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

(03) I expect ERC grads to be more focused; but that isn't, necessarily, what we are looking for. 

(03) At [name of specific ERC] there is strong tendency to take a theoretical approach (applied [name 
of academic area). Graduates from the ERC tend to be more focused on problems of direct concern 
to industry. 

(04) ERC graduates are expected to be better problem solvers, more adaptable and flexible. 

(04) Yes. Graduates who really get involved in industry projects should be more valuable employees. 

(04) Depends a lot upon who their advisor is. 

(04) We expect more research orientation from ERC graduates. 

(05) We expect ERC graduates to have better knowledge of industry and industrial processes. 

(05) Most new hires from the ERC come with a different "tool kit." 

(05) No knowledge of ERCs. 

13. CAN YOU IDENTIFY ANY NOTEWORTHY STRENGTHS THAT E R C TRAINED EMPLOYEES TEND TO 
EXHIBIT THAT YOU BELIEVE ARE ATTRIBUTABLE TO THEIR E R C TRAINING? 

( 0 1 ) ERC graduates have high degree of competence. 

(01) Quality of education; better suited to our industry; ERC graduates tend to be higher quality 
individuals. 

(01) [name of specie academic discipline]. 

(01) ERC graduates have better idea of end products; rather than academic excellence. 

(01) ERC graduates have noteworthy strengths in specific areas. 

(01) Process experience. 

( 0 1 ) ERC graduates have a better sense of the 'real world' versus the isolation of academics. 

( 0 1 ) Creativity, problem-solving skills,foresight. 

(01) ERC graduates are very motivated and eager to learn. 

~ (01) ERC graduate keeps on top of technology, good analytical skills, keeps in touch with colleagues 
from the ERC program. 
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(01) Our ERC graduate has expertise in hardware and languages. 

(01) ERC graduates are enthusiastic, thorough, and detail oriented. 

(01) Our ERC graduate is highly motivated, follows through. 

(01) ERC graduates are problems solvers, get things done, lots of initiative, 

(02) ERC graduates have more in-depth training. 

(02) ERC graduates have broader exposure to the field; high caliber of education; good knowledge of 
industry; personal sense of national technology community. 

(02) ERC graduates have broader palette of experience. 

(02) ERC graduates have interdisciplinary knowledge of both worlds, both industry and academia. 

(02) ERC graduates have strong capabilities through mud-disciplinary approach. More abstract. 

(02) ERC graduates are more technically competent and ready to go. 

(02) ERC graduates are great entrepreneurs. 

(02) ERC graduates are very capable with very sophisticated equipment. 

(02) ERC graduates have significant interdisciplinary training. They have had practical 'hands-on' 
INVOLVEMENT within THE CORPORATE world. 

(02) ERC graduates have strong theoretical background is engineering principles. 

(02) ERC graduates have technical understanding and willingness to apply same. 

(02) Closely related to needs of industry. Could have an even closer alliance with industry 

(02) Teamwork. Strong interdisciplinary approach. 

(03) ERC graduates have better communication skills. 

(03) ERC graduates are quick to understand. 

(03) ERC graduates are familiar with a broader range of topics. 

(03) ERC graduates have a more theoretical orientation, need more applied research. 

(03) Their degree of expertise. 

(03) ERC graduates have good practical knowledge; strongly focused on disciplinary research; 

(03) ERC graduates have a broader knowledge base; more capable working across disciplines. 

(03) Geared toward research with economic impact; near term future. 

(03) ERC graduates are lots more capable of working on interdisciplinary projects, LESS specialization, 
{ } more untoanduig of how theTorld works 

(03) ERC graduates tend to have more a system experience 

(03) Fairly strong theoretically; research oriented. 

(03) ERC graduates usually become associated with very best researchers. They arrive with very 
intere^g^esofwork. 

(03) Expect a stronger systems background. 
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(03) ERC graduates know the field and the profession. 

(03) I can not attribute anything to ERC. because I don't know anything about the ERCs. 

(03) ERC graduates have more expertise. I expect more from ERC graduates. As a comparauve base; I 
judge their graduates against the best of allother universities. Not just against othwgraduates. 

(03) ERC graduates are familiar with the latest technologies. 

(03) Might be able to work on larger engineering efforts with more understanding. Not truly unique to 
the ERC students. 

(03) No difference between this graduate and other graduates. (Incomplete Interview) 

(03) ERC graduates have more breadth of knowledge and a better understanding of what industry is 
looking for. 

(03) Our ERC graduate is really strong. 

(03) This ERC is very involved, crossing many disciplines. 

(03) Our graduate is very strong technically; digs into problems in a different fashion; uses library and 
other research papers. 

(03) Never really though about it - whether their skills are a result of the ERC program -1 look at 
personality - more what they actually did. 

(03) As long as the University is conducting, the ERC is nice. If the ERC did not exist, then industry 
would have to train them later. 

(04) ERC training at the [name of specific industrial site) was dearly an asset of several employees 
(Disclaimer The respondent was not sure whether the project to which he was referring was an 
ERC project) 

(04) ERC graduates are very well technically trained. 

(04) ERC graduates are more interdsdplinary. 

(04) Exposure to the computing sciences was required as part of the ERC experience. 

(04) ERC graduates are more aggressive/assertive. 

(04) ERC graduates have a better fed for the business environment and what is important. ERC grads 
with hands-on within industry were especially valuable. 

(04) ERCs provide stronger practical experiences. 

(04) ERCs are more thorough, good analytic versus intuitive. 

(04) There is a large network of contacts at the university. 

(05) ERC graduates are best in group. 

(05) Well rounded, both intdlectuaUy and practically 

(05) While our ERC graduates lack very strong quantitative skills in process results and machine 
design, they make up for it with a willingness to work on the production floor. Their attitudes are 
different than other MS/PhX). graduates. 

(05) We are always happy with these people. 

(05) ERC graduates are highly motivated. 
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14. Can you identify any noteworthy weaknesses tha t ERC graduates tend to exhibit 
tha t you believe are at tr ibutable to their ERC training? 

(01) ERC graduates are less practical 

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

(01) ERC graduates are too "mission oriented" and amidst the constraints of institutional freedom. 

(01) ERC graduates are not too practical; should be more analytical. 

(01) Verbal/written drills. 

(02) ERC graduates lack "hands-on' in actual situations. 

(03) ERC graduates tend to pursue what they thought was important to NSF rather than what should 
be done. Lack courage. 

(03) ERC graduates need hard engineering problems • long term core research. Less emphasis on near 
term solutions/research. 

(03) ERC graduates focus more on research than on teaching., (academic graduates) 

(03) Lack practical applications due to their association with excellent professors. Lack experience. 

(03) Our ERC graduate initially had difficulty making the transition from academics to the "real world" 

(03) A university is a seamless thing; This ERC is an excellent center with faculty and students - a 
hybrid system. 

(03) I hope that ERC graduates' foundation in science is broad enough. Anything that tends to be 
practical could be outdated in a few yean time 

(03) A little bit industry oriented - similar to people in industry. Less deep academically (too much 
like Bell and IBM labs) 

(03) ERC graduates are too narrowly focused. 

(03) ERC graduates are variable in quality, nothing systematic however. The staff are often very busy 
and must relate to all of the agencies - less nme to supervise students. 

(04) No strong'hands-on'labs. 

(04) Too much theoretical. 

(04) Our ERC-trained graduates have somewhat detached views of reality; they excel at theory, but are 
weak in practical on the job analytic vs intuitive, research vs real world. 

(04) ERC-trained graduates have difficulty applying advanced techniques to practical [name of specific 
1 } academicarealprablems. 

(04) ERC graduates' depth may suffer. 

(05) Pessimistic attitudes. 

15 Do they tend to demonstrate any more sense or vision of how the i r skills c a n 
contribute to company success than do non-ERC trained employees? 

(03) Vision is a major strength of ERC graduates. 

(04) ERC graduates have a better perspective on industry. 
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/ ~ < J . 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. 
W I T H THAT IN M I N D , HOW WOULD YOU COMPARE E R C TRAINED AND N O N - E R C TRAINED 
EMPLOYEES WITH RESPECT TO SHOWING A SYSTEMS ORIENTATION? 

( 0 3 ) SUPERIOR 

17. 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? 

( 0 3 ) NO - GOOD RESEARCHER WILL DO IT ANYWAY 

( 0 3 ) YES. CONCEPTUALLY - THEY OUGHT TO BE BETTER, BROADER. 

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

( 0 3 ) NO MORE THAN ANYONE ELSE. 

( 0 4 ) CURRENT GRADUATES ARE STILL SCHOOLED IN TRADITIONAL STYLES. NEW GENERATION OF GRADUATES WILL SHOW 
THIS MORE BECAUSE OF NEW TRENDS IN TEACHING AND ADVISING. 

( 0 5 ) ERC GRADUATES HAVE A HIGHER "COMFORT LEVEL" WITH CROSS-DISCIPLINARY RESEARCH. 

1 9 . DO E R C GRADUATES GENERALLY REQUIRE LESS INITIAL TRAINING THAN N O N - E R C TRAINED 

( 0 3 ) OUR ERC GRADUATE WAS HIRED BECAUSE HE KNEW HIS RESEARCH AREA. IT IS DIFFICULT TO JUDGE WHEN YOU 
ONLY HAVE ONE ERC GRADUATE. 

( 0 3 ) A GROSS GENERALIZATION: ERC BROADER; NON-ERC NARROWER. THIS IS A COMPLEX QUESTION. ERC 
GRADUATES SEEM TO LAKE LONGER TO ADAPT TO ENVIRONMENTS BUT ARE ABLE TO DRAW UPON MORE SOURCES 

20B. ARE E R C GRADUATES GENERALLY BETTER AT GETTING 'UP TO SPEED' SO THAT THEY BECOME 
USEFUL TO THE COMPANY IN LESS TIME? 

( 0 3 ) NON-ERC GRADUATES TEND TO BE NARROW AND THEREFORE USEFUL VERY QUICKLY; ERC GRADUATES TEND TO 
BE BROADER AND MORE USEFUL ACROSS TIME. AS A RESULT, THEY TEND TO REQUIRE FINE-TUNING. 

20E. ARE E R C GRADUATES GENERALLY BETTER AT COMMUNICATING WITH OTHERS? 

( 0 1 ) OUR ERC GRADUATE COMMUNICATES WELL WITH OTHERS AT HIS LEVEL; THERE IS A PROBLEM COMMUMCATING 
WITH LESS EXPERIENCED EMPLOYEES. 

( 0 3 ) CLEARLY 

20F. MOVING RESEARCH CONCEPTS INTO USABLE PROCESSES, DEVICES OR OUTCOMES. 

( 0 1 ) OUTSTANDING 

2 1 . 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? 

( 0 3 ) NO. THIS IS NOT A STRONG MOTIVATING FACTOR - ERCS AND OTHER INSTITUTES ARE COMPARABLE IN THAT REGARD. 
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2 2 . PRIOR TO THIS INTERVIEW, WERE YOU AWARE THAT E R C S WERE ESTABLISHED BY THE N S F 
WITH THE M A N 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) Absolutely 

23 . BASED ON YOUR EXPERIENCES WITH E R C TRAINED EMPLOYEES, DO YOU THINK THE N S F IS 
MAKING REASONABLE PROGRESS TOWARDS THESE GOALS? 

(03) Mixed feelings on ERCs. If done selectively that I would support them. If making large awards 

2 4 . DO YOU HAVE ANY RECOMMENDATIONS AS TO HOW THE N S F COULD IMPROVE THE E R C 
PROGRAM? 

(01) More balance toward the practical side of an idea. 

(01) Problems are not with NSF. but with industry. 

(01) Wider spectrum of courses; out of immediate focus. 

(01) Each subject should not be confined to one school; foster more cooperation between universities. 
Model the program after the Canadian "Centers of Excellence." 

(01) More team leadership. 

(01) Increase the visibility of the ERC Programs. 

(02) Keep up the good work. 

(02) increase the emphasis on [specific academic area]. 

(02) Insist on mmu-disciplinary approach. Need to identify strong leaders at EACH institution. 

(02) Provide mcce funding. 

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

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

(02) Heighten the emphasis on cross-disciplinary efforts. Would be helpful for students to interrupt 
their studies for a year long internship within industry and then return to their academic studies. 

(03) NSF should provide more information to industry regarding these ERC programs. 

(03) Needs to encourage more industrial involvement. 

(03) ERC is doing a fine job. 

(03) Centers need more autonomy and guaranteed funding levels. The Board of Directors at [name of 
specific ERC] was always making sure that NSF was happy with what they saw. Always looking 
forgram dollars. If a grant is lost, it affects many people. Too much looking over the shoulder to 
please the NSF and not always doing meaningful research. 

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

Encourage students to participate morefully in joint umveraty/industnal projects. 

(03) Need to increase the number of people in the summer internship programs. These practical 
experiences turn-out to be invaluable. 

(03) 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. 

(03) More aggressive information sharing with industry (companies that hire graduates), [respondent 
wasn't aware that the ERC programs even existed] 

(03) Hold yearly symposia; interface with employers/business; more awareness to industry; advertise! 

(03) Need more information; limited knowledge of either the NSF or ERC programs. 

(03) 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. 

(03) 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. 

(03) Make a long term commitment to ERCs. Stress the long term research goals. The money will 
decrease and the focus needs to be retained on long term goals. 

(03) There needs to be more information disseminated throughout the industry Someone is not 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. Careers last a long time and new developments 
can open new pathways. The narrow focus only helps in attaining the first job After that a broad 
based background can be more adaptive to the swinging tides of technology. 

(03) The funding levels should be increased 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. The internal cooperation is pretty poor - pool of funding is not equitably distributed. 

Too many surveys result in paper and don't result in a change. The information ends up someone's 
computer and then it just sits there! 

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

Would like to see a middle ground (3-5 investigator situation) - incubator ERCs! There is a place 
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 this land of synergy? Smaller universities don't have large^umbers of 
Pis but could be effective with 3-4 person projects and NSF support. 

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

(03) There needs to be increased industry awareness of ERCs- advertising is needed - There should be 
presentations at industry functions and during recruiting. Let other people in company know 
about ERCs and their benefits. Schools should promote the fact that theyhave an ERC 



(03) We need to hear more about the programs at the ERCs. NSF must do a better job of informing 
companies, especially small companies in specifc research fields, about the ERC program. 

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

(03) I am aware of the ERCs programs, I was on the faculty at [name of specific university]. The ERC 
was viewed as a way to get more dollars for the school. It was frustrating and is worth trying to 

(03) I don't want to give input based on an N of 1. I believe that ERCs are potentially worthwhile 
programs. Let the employers know more about ERCs; do a better job of advertising them. 

(03) Better public relations are needed- let employers know the ERCs are out there. More practical 
"real 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 individual strengths, not based upon an ERC experience. There 
is a link, 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 significance and for 
correcting the rather random nature of research. 

Quality of faculty and student determines everything. Re-package what they do. Professors tend 
to align themselves better for funding. 

(03) Don't get out after 5 years - it would be OK to phase out in some areas and emphasize others. But 
don't abandon the concept Level of funding should remain more constant and stimulate the ERC, 
not leave it behind. 

(03) NSF tends to have a binary approach (either you are or aren't). There is a tendency to set ERCs 
apart from iThnicpJ community of which they are a part No encouragement by NSF for non-ERC 
universities. The NSF should encourage collaboration between ERC and non-ERC 
universities/sites. 

(04) How can an industry get involved? I want more information 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 s/he did not know if 
stronger on the job performance was attributable to the ERC piogiam or that the individuals in the 
ERC program were above average performers. The respondent felt that 50% of his ERC employees 
were better than non-ERC and 50% were the same. 

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

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

(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-op experiences. 

change. 
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( 0 4 ) D i f f i c u l t t o s a y . N o t h i n g i n p a r t i c u l a r . P r o g r a m i s w o r k i n g . 
( 0 4 ) E n c o u r a g e g r e a t e r u s e o f i n t e r n s h i p s ; w o r k i n g o n - s i t e i n i n d u s t r y s h o u l d o c c u r a s o f t e n a s p o s s i b l e . 
( 0 5 ) K e e p u p t h e g o o d w o r k . 
( 0 5 ) C o n t i n u e t o f u n d s t r o n g p r o g r a m s ; d o n o t j u s t f u n d t h e s t a r t - u p p h a s e a n d t h e n d r o p t h e f u n d i n g . 
( 0 5 ) N e e d t o m a k e i n d u s t r y m o r e a w a r e o f t h e E R C p r o g r a m . 
( 0 5 ) C o n u n u e t h e p r o g r a m s , c r e a t e m o r e i n d u s t r y a w a r e n e s s o f E R C s . 
( 0 5 ) E x c e l l e n t ^ p r o g r ^ . t o p n o t c h i n d i v i d u a l s - b u t , s h o u l d c o n c e n t r a t e o n t h o s e E R C s a l r e a d y 
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Unsolicited Comments from the 101 Completed Interviews 

56 

(01) No difference between our ERC graduate and other 'peers.1 

(01) 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. 

(02) 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. 

(02) 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." 

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

(03) 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. 

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

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

(03) 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. 

(03) 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. 

(04) Graduates with practical industrial experience are more beneficial than those with only schooling. 

(04) Need to place more emphasis on applied research. 

(05) Very new industry - no background for comparison. 



_ UNSOLICITED COMMENTS f r o m I n c o m p l e t e INTERVIEWS 

[ f i i O X INCLUDED IN THE 101 COMPLETE INTERVIEWS) 
[NOTE Most potential interviewees were known by project staff 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.] 

01) A new faculty member from [name of specific ERC] is starting today. I 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] 

(01) Not familiar with ERC; employee is fairly new. really not able to evaluate program. Individuals admitted 
with [name of specific ERC] would be good going in. should be good coming out. [Therefore, this ERC 
graduate employers interview was terminated.] 

(01) 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's interview was terminated.] 

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

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

(03) 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) the interview was terminated] 

(04) Does not know what an ERC is. or what it does. [The interviewee 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.] 

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

(04) 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 the interviewer to explain that he had at least one working for him.] 

(04) Graduate told her that we would be catling but indicated that he really had not been active in the ERC. 

(04) 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's interview was terminated.} 

(04) Never heard of ERCs. (x 2) [Therefore, these ERC graduate employer interview s were terminated.] 

(04) They have never hired ERC graduates - it is a furniture company, [an ERC graduate was working there! ] 

(04) Has graduates of [name of specific ERC] but doesn't think they were involved with the ERC. 

(04) Is headed out of the country and declined the opportunity to be interviewed. 

(04) Respondent didn't know anything about ERCs or who were ERC grads. [This employer actually 
declined to be interviewed.] 

(04) Not sure if he has ERC graduates working for him.[He did, but didn't know it! Therefore, this ERC 
graduate employer's interview 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's interview was terminated] 
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(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 the interview 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 not known. He 
did not recognize the term ERC. [Therefore, this ERC graduate employer's interview 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's interview was terminated.] 
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R e c i p i e n t s ' R e t r o s p e c t i v e P e r c e p t i o n s o f T h e i r E R C E x p e r i e n c e s 

Figure 55: ERC Graduates' Opinions About the Relative Value of Their 
Training for General Professional preparation 
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A T T A C H M E N T F / AGGREGATED RESULTS FROM FIVE E R C S OF THE PILOT FOLLOW-UP 
SURVEY OF E R C BACHELOR OF SCIENCE DEGREE GRADUATES 

W H O WERE EMPLOYED I N I N D U ^ ' M 1991 

AGGREGATE RESULTS (N = 3 9 : INCLUDES 6 SURVEYS WITH NO CENTER IDENTIFIERS) 

P R O F E S S I O N A L P R E P A R A T I O N 

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 

0.0% 0.0% 2.6% 7.7% 17.9% 51.3% 12£% 

E R C ACTIVITIES 
MORE VALUABLE 

b. participating in hands-on experimental engineering: 

1 2 3 4 5 

0.0% 2.6% 2-6% 12£% 17.9% 3 3 J % 

KISSES E R C ACTIVITIES 
MORE VALUABLE 

c. learning about R & D in industrial semng(s): 

1 2 3 4 5 6 7 

0.0% 2.6% 5.1% 2(L5% 23.1% 20£% 10.3% 

E R C ACTIVITIES 
MORE VALUABLE 

Mean = 5.7 

25.6% M e a n » 5.6 

Mean = 5.0 

5 6 7 

6 7 

P R O F E S S I O N A L S K I L L S 

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

a. gaining technical knowledge: 

1 2 3 4 | 6 7 

0.0% 2.6% 2 * % 2 0 5 % 2 0 5 % 2&2% 2 0 5 % Mean = 5.4 

E R C NOT E R C 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% 

E R C NOT 
VERY HELPFUL •EST 

MEAN = 4.6 

c. gaining a broader perspective of research: 

1 2 3 4 5 

0.0% 0.0% 0 0 % 10.3% 30.8% 35.9% 17.9% 

E R C NOT 
VERY HELPFUL 

MEAN =5.7 

I D C O M P A R A T I V E V A L U E O F R E S P O N D E N T S ' E R C E X P E R I E N C E S 

1. Respondents' ratings of how their participation in the ERCs program compared to the rest of the 
educational activities available to them: 

a. Non-ERC research opportunities: 

J 2 2 4 

0.0% 0.0% 2.*% 17.9% 2 0 4 % 17.9% 10-3% 

NOT 
APPLICABLE 

25.6% MEAN = 6.3 

OTHER RESEARCH 
OPPORTUNITIES MORE VALUABLE 

E R C ACTIVITIES 
MORE VALUABLE 

b. other outside work/internship experience: 

1 2 3 4 5 

0.0% 0.0% 17.9% 1 0 3 % 103% 17.9% 5 .1% 

NOT 
APPLICABLE 

3 0 J % MEANS 6.1 

OTHER RESEARCH 
OPPORTUNITIES MORE VALUABLE 

E R C ACTIVITIES 
MORE VALUABLE 

Percent 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% 

NOT VERY EXTREMELY 

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

1 2 3 4 5 6 7_ 

MEANS 53 

0.0% 

POOR 

0.0% 0.0% 5 . 1 % 3 8 5 % 25.6% 254% 

EXCELLENT 

MEAN = 5^ 
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E D U C A T I O N A L / R E S E A R C H A C T I V I T I E S 

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

Percent of respondents who indicated that they expected that their first full-time post-baccalaureate job will 

be with a current ERC industrial affiliate. 

Yes2£2L- No 6LS% 

How long respondents participated in their University's ERC. 

Three months 3 0 8 % : Six months 7.7%: One year 103%: More than one year 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: 1.8 
20.5% Attended ERC meeting with industry; If checked, average number checked: Li 
7.7% Conducted ERC formal 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: 1.7 
ISA% Made presentation to industrial group; If checked, average number checked: 1.7 

— 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 15.4%: Uncertain 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% 

Respondents1 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] 

(£1) Excellent program. The only recommendation I 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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V 

(01) WORK MORE WITH THE ORGANIZATION (THE UNIVERSITY IN THIS CASE) SUCH THAT THE UNDERGRADUATE PARTICIPANTS GET WID ~ ' 
VANCNCS OF RESEARCH, RATHER THAN ONE PROJECT. 

(01) THE LENGTH OF PARTICIPATION IN THE PROGRAM SHOULD BE AT LEAST A YEAR SO THAT THE MENTOR CAN MAKE SOME PRACTICAL USE OF 
THE UNDERGRADUATE STUDENT-

(02) I THINK THAT APART FROM THE RESEARCH EXPERIENCE STUDENTS SHOULD ACTIVELY GET INVOLVED IN GRANT PROPOSAL WRITING AND 
THE RESEARCH PRESENTING PROCESS, SO IT WOULD BE GREAT IF NSF HAD SEMINARS RELATED TO SUCH PROCESSES, OR EVEN 
WORKSHOPS WHICH WOULD HELP US TO LEARN SUCH IMPORTANT SKILLS. 

(03) ENCOURAGE MORE UNDERGRADUATES TO JOIN THE ERC BY NOT FORCING THE ISSUE OF IMMEDIATE RESULTS - IT TAKES A WHILE TO 
GET STARTED. 

(03) HAVE GROUP MEETINGS FOR JUST UNDERGRADUATES. BY DISCUSSING OUR PROJECTS, WE MIGHT HAVE BEEN ABLE TO GET NEW IDEAS 
FOR FUTURE PROJECTS. 

(03) NOT ENOUGH OPPORTUNITIES FOR UNDERGRADUATES. MOTE MONEY SHOULD BE SPENT ON HIRING PEOPLE. SINCE WHEN I ASKED 
THEM, THEY SAID "NO MONEY FOR HIRING, BUT IF YOU WANT TO VOLUNTEER " SO, I VOLUNTEERED! 

(03) ALLOW MORE PEOPLE TO EXPERIENCE THE ERC. CURRENDY ONLY ONE OR TWO UNDERGRADUATES GET TO DO THIS. ALLOW PEOPLE 
IN MORE FIELDS TO GET THE EXPERIENCE. I THINK THAT ONLY [NAME OF CENTER'S ACADEMIC AREA) STUDENTS DO THIS, EVEN THOUGH 
THE THIS IS PRIMARILY AN [NAME OF DEPARTMENT'S ACADEMIC AREA] DEPARTMENT 

(04) I MUST SAY THE EXPERIENCE I HAD AT THE ERC AT [NAME OF SPECIFIC UNIVERSITY] WAS EXCELLENT BECAUSE OF THE PROFESSOR 1 
WORKED WITH: I DID NOT REALLY KNOW OR NOTICE ANY CONTROLS OR REGULATIONS RELATED TO THE NSF OR THE REU ON MY 
WORK. I'M GLAD THE PROGRAM MADE THE EXPERIENCE POSSIBLE • BUT THE EXCELLENCE CAME FROM MY ADVISOR. 

(04) PROVIDE MORE Ĉ PORTUNITIES TO MEET OTHER UNDERGRADUATES. 

(04) ERCS ARE A PROVEN CONCEPT. THE NSF SHOULD CONTINUE FUNDING SUCH EFFORTS. IT WOULD BE NICE IF NSF COTUW 
SUMULATE FURTHER INDUSTRIAL INVOLVEMENT. MY PARTICIPATION IN THE ERC AT [NAME OF SPECIFIC UNIVERSITY] HAS PROVED TO 
BE VERY VALUABLE FOR FUTURE EFFORTS. 

E M P L O Y M E N T R E L A T E D I N F O R M A T I O N 

1. Average number of Job interviews respondents had following your ERC experience. ±4 

2. Percent of respondents that had a reduced number of interviews because they accepted an early offer. 

Yes 254%: No 254%. 

If Yes, was the offer from an ERC affiliate. 

Yes 0.0%: No 204% 

3. Average number of Job interviews respondents received from ERC-affiliated companies. 0 2 _ 

4. Average number of offers respondents received following their ERC experiences. 2J_ 

5. Average number of offers respondents received from ERC-affiliated companies. M 

6. Respondents' first full-time job following their ERC experience with their current employers. 

Yes 23.1%: No 17.9% 

V I D E M O G R A P H I C / D E S C R I P T I V E I N F O R M A T I O N 

1. 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 5L2% 
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. 

Yes 64 .1%: No 28 .2%: Uncertain 5 .1% 

Percent of respondents who participated in a summer cooperative educational program in industry. 

Yes \Z8%: No 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. 

Yes 79.5%: No 17.9% 

cent of respondents who were U.S. residents. 

Yes 1 0 3 % : N o 1 0 3 % 

Negative respondents1 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' final degree objectives. 

BA 2.6% DPS 2.6% MBA 2.6% MP 15.4% MSME2.6% PHD 38.5% 

Percent of respondents who plan on working in industry before obtaining their final degree objective. 

Yes 30.8%: No 5 1 3 % 

Respondents1 sex. Male 66.7%: Female 3 0 8 % . 

Average age of respondents. 23,7 
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A T T A C H M E N T G / A g g r e g a t e d R e s u l t s F r o m F i v e E R C s o f t h e P i l o t F o l l o w - u p S u r v e y o f 
D o c t o r a l a n d M a s t e r o f S c i e n c e D e g r e e G r a d u a t e s W h o W e r e E m p l o y e d i n I n d u s t r y i n 1 9 9 1 

A g g r e g a t e R e s u l t s ( N B 1 1 1 : I n c l u d e s 2 S u r v e y s w i t h N o C e n t e r I d e n t i f i e r s ) 

P R O F E S S I O N A L P R E P A R A T I O N 

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: 

I I 3 4 5 6 Z 

6.4% 5.5% 10.1% 

R e g u l a r g r a d u a t e l eve l 
a c t i v i t i e s m o r e v a l u a b l e 

2 4 * % 17.4% 2 7 3 % 8.3% 

E R C a c t i v i t i e s 
m o r e v a l u a b l e 

Mean = 4.6 
Missing = 2 

b. learning about research: 

1 2 3 4 

5.5% 5.5% 9.2% 

R e g u l a r g r a d u a t e l eve l 
a c t i v i t i e s m o r e v a l u a b l e 

22.0% 1 6 3 % 

7 

27.5% 1X8% 

E R C a c t i v i t i e s 
m o r e v a l u a b l e 

Mean = 4.8 
Missing = 2 

c. participating in hands-on experimental engineering: 

J 2 3 4. § & 7 

3.9% 3.9% 7.8% 2 4 3 % 153% 26.2% 18.4% 

R e g u l a r g r a d u a t e l eve l 
a c t i v i t i e s m o r e v a l u a b l e 

E R C a c t i v i t i e s 
m o r e v a l u a b l e 

Mean = 5.0 
Missing = 8 

d. establishing useful associations with industrial researchers: 

I 2 3 £ g 6 7 

2.0% 5.9% 6.9% 2 3 3 % 19.6% 2 3 3 % 18~6% 

R e g u l a r g r a d u a t e l eve l 
a c t i v i t i e s m o r e v a l u a b l e 

E R C a c t i v i t i e s 
m o r e v a l u a b l e 

Mean = 5.0 
M i s s i n g s 9 

A s y s t e m s o r i e n t a t i o n c a n b e d e f i n e d a s t h e p r o c e s s o f b e g i n n i n g w i t h a n i d e a a n d 
c a r r y i n g i t t h r o u g h a l l o f Its d e v e l o p m e n t a n d p r o d u c t i o n t o i t s f i n a l m a n i f e s t a t i o n . 
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 research: 

2 £ % 5.6% 4.7% 29.9% 

R e g u l a r g r a d u a t e leve l 
a c t i v i t i e s m o r e v a l u a b l e 

19.6% 
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23.4% 14.0% 

E R C a c t i v i t i e s 
m o r e v a l u a b l e 

Mean = 4.8 
Missing = 4 
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P R O F E S S I O N A L S K I L L S H N D U S T R 1 A L L Y E M P L O Y E D G R A D U A T E S ! 

6 9 

Respondents ratings of the extent to which they felt their E R C met (or did not meet) their expectations in 
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% 1 2 3 % 1 3 3 % Mining = 7 

E R C n o t E R C v e r y 
v e r y h e l p f u l h e l p f u l 

b V iearning'the practicaj""tricks of the trade" u s e Y u f for conducting "research:" 

1 2 3 4 5 6 7 
Mean = 4.7 

1.8% 7.2% 8.1% 20.7% 26.1% 2 3 4 % 6.3% Missing = 7 

E R C n o t E R C v e r y 
v e r y h e l p f u l h e l p f u l 

c. developingcross^isdpiinaryteamwork"skillsthatareu'se'fui"inindustry:""" 

J 2 3 4 5 6 7 
, M « n = S.l 

1.8% 4 3 % 9.0% 16.2% 19.8% 26.1% 17.1 Missing = 7 

E R C n o t E R C v e r y 
v e r y h e l p f u l h e l p f u l 

"d." "gaining" a b ^ e r ' p e n ^ t i v e of r e s e a r c h t o t Y s u s e f u l " i n "indiistryi 

1 2 3 4 5 6 7 
Mcan = 5.3 

1.8% 1*% 8.1% 15-3% 16.2% 32w4% 18^% Missing = 4 

E R C n o t E R C v e r y 
v e r y h e l p f u l h e l p f u l 

C O M P A R A T I V E V A L U E O F R E S P O N D E N T S E R C E X P E R I E N C E 
[ I N D U S T R I A L L Y E M P L O Y E D G R A D U A T E S ! 

Respondents ratings of how their participation in their E R C s ' program compared to the rest of their 

a. other research opportunities: 

J 2 3 4 5 6 7 
M o m s 4.7 

1.8% 6.3% 8.1% 27.0% 21.6% 18.0% 1 0 * % Missing = 7 

o t h e r r e s e a r c h E R C a c t i v i t i e s 
o p p o r t u n i t i e s m o r e v a l u a b l e m o r e v a l u a b l e 



b. other outside work/internship experience: 

1 Z 3 4 5 

6.3% 14.4% 9.9% 153% 20.7% 14.4% 3.6% 
MEAN = 4.0 
MISSING =17 

OTHER WORK/INTERNSHIP 
EXPERIENCE MORE VALUABLE 

E R C ACTIVITIES 
MORE VALUABLE 

Respondents indication of whether their ERC experiences gave them competitive edges over other students 
seeking jobs in industry following graduation. 

1 2 3 4 5 6 7 
MEAN = 4.7 

6 3 % 7.2% 6 3 % 133% 2 2 3 % 23.4% 12.6% MISSING = 9 

NOT VERY EXTREMELY 

3. Respondents' overall rating of the quality of the time that they spent at their ERC. 

1 2 3 4 5 6 7 

1.8% 

POOR 

2.7% 5.4% 123% 18,9% 34.2% 17.1% 

EXCELLENT 

MEAN = 53 
MISSING = 8 

I V E D U C A T I O N A L / R E S E A R C H A C T I V I T I E S I N D U S T R I A L L Y E M P L O Y E D G R A D U A T E S ! 

1. 

3. 

4. 

In what year did you receive your baccalaureate degree? 19 ffor use in future surveys! 

After receiving your baccalaureate respondents (checked all that applied* MISSING = 0 

4 3 % Obtained part-time employment 
2 7 * % Obtained full-time employment 
6 4 * % Proceeded directly to graduate school. 
6 3 % Other 

When did you receive your last post-graduate degree? Month. 

Field of respondents last post-graduate degrees? 

Year 19 ffor use in future surveys! 

MISSING = 2 

AERO & ASTRO ENGINEERING 
APPLIED MATHEMATICS 
BIOCHEMICAL ENGINEERING 
CHEMICAL ENGINEERING 
CIVIL ENGINEERING 
COMPUTER ENGINEERING 
COMPUTER SCIENCE 
DESIGN AUTOMATION-AR 
ELECTRICAL & COMPUTER ENGINEERING 
ELECTRICAL ENGINEERING 
ENGINEERING 
HIGH SPEED OPTOELECT 
INDUSTRIAL ENGINEERING 
MECHANICAL ENGINEERING 
NUCLEAR ENGINEERING 
OPERATIONS RESEARCH 
SOLID STATE SCIENCE 
SYSTEMS ENGINEERING 

2.7% 
0 *% 
5A% 

153% 
1*% 
0 9 % 
6 3 % 
0 9 % 
2.7% 

36*% 
0 9 % 
0L9% 
2.7% 
9 * % 
0 9 % 
4 3 % 
0 *% 
0 9 % 

5, Respondents' degree. M.S. 38.7%: Ph.D. 523%: Other (please specify) 4 3 % MISSING = 5 
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Time respondents were associated with their ERC. Missing = 7 

One year or less 153%: Two years 27 .0%: 
Three years 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 a mentor in industry. 

Yes 144% No 74.8% Uncertain 63% Missings 5 

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

Please check ALL that apply; 

7 3 . 9 % Participated in the ERCs research program. 
234% Had an ERC fellowship; If checked, average number checked: 12 
44.1% Participated in an ERC seminar series; If checked, average number checked: . 1 2 
36.0% Attended ERC meeting with industry; If checked, average number checked: is 
41.4% Conducted ERC formal poster session; If checked, average number checked: 2 .0 
315% Attended professional society meeting; If checked, average number checked: 33 
404% Made presentation to university group; If checked, average number checked: 3 . 4 
36.0% Made presentation to industrial group; If checked, average number checked: 3 . 0 
404% Made presentation at professional meeting; If checked, averse number checked: IS 
224% Visited industrial site; If checked, average number checked 3 . 1 
17.1 % Worked on an industrial project; If checked, average number checked: 14 

^ - r c e n t of respondents indicating that their involvement in the ERC increased the likelihood that they would 

pursue another advanced degree. 

Yes 214%: No 564%: Uncertain 104% Missing =12 

Percent of respondents indicating that their involvement in the ERC increased the likelihood that they would 

pursue an engineering career. 

Yes 343%: No 47.7%: Uncertain 54% Missing =14 

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

Yes 144%: No 793%: Uncertain £Z%_ Missing = 4 

Percent of respondents that participated in a summer cooperative educational program in industry. 

Yes 124%: No 784%: Uncertain 2 . 7 % Missing = 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 positions in industry. 

[NOTE: The numbers in parentheses identify the ERC from which the grad that made the comment 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 

Stress more team interaction on projects and coordination of efforts - ongoing projects often lacked continuity due to 
students leaving. 

(01) Encourage more joint projects with industry to allow students to have industrial research experience. 

(01) Educate potential students about what the ERC has to offer before they enter graduate school. 
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( 0 1 ) MORE INTERACTION WITH INDUSTRY AND BETTER UNDERSTANDING OF PROBLEMS IN INDUSTRY (LONG TERM) ARC NEEDED. 

( 0 1 ) BREAK DOWN THE FORMIDABLE DEPARTMENTAL BARRIERS THAT CONTINUE TO WORK AGAINST INTERDEPARTMENTAL COLLABORATION. 

( 0 1 ) INCREASE INDUSTRIAL INVOLVEMENT. INCREASE RESEARCH CONTRIBUTION OF GRADUATE STUDENTS SO THAT THE RESEARCH MOMENTUM IS 
MAINTAINED WHILE IN INDUSTRY. 

( 0 1 ) ESTABLISH CLOSER RELATIONSHIP BETWEEN GRADUATE STUDENTS AND INDUSTRY. 

( 0 1 ) THERE SHOULD BE SIX WEEK INDUSTRY LIAISONS TO WORK WITH INDUSTRIAL GROUPS. 

( 0 1 ) THERE SHOULD BE MORE HARDWARE EXPERIENCE. ALSO, HIRE PROFESSORS WITH INDUSTRIAL EXPERIENCE. 

( 0 1 ) IT SEEMS THAT MANY FACULTY RECEIVE ERC FUNDING, BUT DO NOT BOTHER TO BE TRULY INVOLVED WITH E R C RESEARCH AND 
ACTIVITIES EXCEPT DURING INDUSTRIAL OR N S F REVIEWS. STUDENTS INVOLVED IN THE E R C SHOULD BE REQUIRED TO WORK ON 
SOME SORT OF INTER-GROUP OR INTER-DISCIPLINARY ACTIVITY AT SOME POINT. 

( 0 1 ) PROVIDE STUDENTS/RESEARCHERS WITH A COMPREHENSIVE REPORT REGARDING WHAT IS BEING DONE IN EACH OF THE NATION'S ERCS; 
WHO IS DOING IT. WITH WHAT INDUSTRIAL SPONSORS; ALSO INCLUDE A LIST OF AVAILABLE POSITIONS AND CATALOG OF ERC 
PUBLICATIONS. 

( 0 2 ) PROVIDING SOME BASIC KNOWLEDGE OF PATENT ABILITY OF AN INVENTION WOULD BE VERY USEFUL SINCE ACADEMIC STANDARDS OF 
INVENTION ARE FAR HIGHER THAN THOSE OF INDUSTRY. 

( 0 2 ) INCREASE POSSIBILITIES FOR GRADUATE STUDENT INDUSTRIAL INTERNSHIPS OF AT LEAST 3 MONTHS DURATION. 

( 0 2 ) THE E R C NEEDS MORE INDUSTRIAL SPEAKERS TO TALK ON RESEARCH PROBLEMS/APPROACHES. 

( 0 2 ) PROVIDE MORE FUNDING. 

( 0 2 ) THERE SHOULD BE MORE EMPHASIS ON SHORT INTERNSHIPS AT INDUSTRIAL SITES, (X 4) 

( 0 2 ) PARTICIPATING COMPANIES COULD BE MORE OPEN AND DESCRIPTIVE OF THE TYPES OF RESEARCH THEY WOULD LIKE to-̂ IE 
CONDUCTED (AND WOULD BE WILLING TO SPONSOR). 

( 0 2 ) ENSURE THAT THERE IS ADEQUATE MONEYS FOR GRADUATE STUDENTS TO ATTEND/MAKE PRESENTATION AT MANY PROFESSIONAL 
MEETINGS. THIS GREATLY ENHANCES INDUSTRIAL CONTACT. 

( 0 2 ) DEVELOP A MORE PREDEFINED FOCUS TO THE CENTER THAT IS MAINTAINED THROUGHOUT ITS EXISTENCE. OUR CENTER'S FOCUS VARIED 
YEARTOYEAR AND THUS LITTLE CONTINUITY/COMMUNITY WAS ACHIEVED. OF COURSE, THE PREDEFINED OBJECTIVE MOST BE CAREFULLY 

( 0 3 ) ENCOURAGE CONNECTIONS BETWEEN INDUSTRIAL PROFESSIONALS AND GRADUATE STUDENTS. INTRODUCE MORE OPPORTUNITIES FOR 
COOPERATIVE/SUMMER EMPLOYMENT IN INDUSTRY FOR STUDENTS WHO ARE GOING TO LOOK FOR JOBS IN INDUSTRY. 

( 0 3 ) MAKE RESEARCH AT UNIVERSITIES MORE COOPERATIVE. 

( 0 3 ) THERE SHOULD BE MORE INTERNSHIPS, SUMMER WORK, JOINT PROJECTS. THESE ARE CRITICAL TO EDUCATION! 

( 0 3 ) SUPPORT STUDENTS' WORK ON APPLIED RESEARCH PROJECTS MOST CLOSELY ASSOCIATED WITH INDUSTRY. 

( 0 3 ) ENSURE FAIR ADMISSION (BASED ON MERIT) FOR STUDENTS. 

( 0 3 ) INSTILL A SENSE OF MISSION TO ALL PARTICIPANTS OF THE ERCS. 

( 0 3 ) INCREASE N S F FUNDED SUMMER INTERNSHIPS AT LEADING INDUSTRIAL R & D ORGANIZATIONS. 

( 0 3 ) THERE SHOULD BE MORE SUMMER INTERNSHIPS BEFORE GRADUATION IN AN INDUSTRY RELATED TO THEIR WORK. 

( 0 3 ) THERE SHOULD BE MORE OPPORTUNITIES TO EXCHANGE EXPERIENCE OF THE "CULTURAL CHANGE" BETWEEN ACADEMIC STUDY AND 
INDUSTRIAL JOBS. 

( 0 3 ) ENCOURAGE STRONGER PARTICIPATION IN THE ERC BY INDUSTRY. IN PARTICULAR, GRADUATE STUDENTS NEED TO KNOW WHAT -
HIGH RISK/HIGH PAYOFF PROBLEMS THAT WILL FACE INDUSTRY OVER THE NEXT 3 TO 10 YEARS. THIS INFORMATION IS NOT READILY 
AVAUABLE INFUMVEMTYRAVIRONMENT. 
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( 0 3 ) E n c o u r a g e t h e c o l l e g e s t o g i v e s t u d e n t s a g e n u i n e r e s e a r c h e x p e r i e n c e a n d n o t l o o k t o s t u d e n t s a s a w a y o f g e t t i n g s o m e d i r t y w o r k d o n e t h a t t h e p r o f e s s o r s d o e s n o t w a n t t o d o t h e m s e l v e s . 
v 0 3 ) C r e a t e m o r e c o n t a c t s b e t w e e n u n i v e r s i t y a n d i n d u s t r y t o f a c i l i t a t e t h e i n t e r v i e w a n d j o b s e a r c h p r o c e s s . 
( 0 3 ) T h e r e s h o u l d b e m o r e c o l l a b o r a t i o n w i t h i n d u s t r y . T h e r e s h o u l d b e a n i n d u s t r i a l a d v i s o r f o r e a c h s t u d e n t 
( 0 3 ) E n s u r e s u b s t a n t i a l c o n t a c t w i t h p e r s o n n e l i n a p o s i t i o n o r f i e l d e q u i v a l e n t t o t h a t w h i c h t h e s t u d e n t i s p l a n n i n g t o e n t e r , e s p e c i a l l y t o w a r d t h e e n d o f t h e s t u d e n t ' s d e g r e e p r o g r a m . 
( 0 3 ) E v e r y E R C f e l l o w s h i p g r a d u a t e s t u d e n t s h o u l d g e t a m e n t o r i n i n d u s t r y . 
( 0 3 ) I t i s n e c e s s a r y t o g e t r e a l c o o p e r a t i o n a m o n g t h e d i f f e r e n t d e p a r t m e n t s . T h a t i s v e r y h a r d t o d o u n d e r c u r r e n t f u n d i n g p r a c t i c e s . I n a d d i t i o n , i t i s i m p o s s i b l e f o r y o u n g p r o f e s s o r s t o c o o p e r a t e a n d g e t t e n u r e a t t h e s a m e t i m e . 
( 0 3 ) F u n d m o r e r e s e a r c h t h a t h a s i m m e d i a t e i n d u s t r i a l a p p l i c a t i o n s i n f i e l d s w h e r e t h e r e a r e j o b s w a i t i n g f o r g r a d u a t e s . D o n ' t f u n d r e s e a r c h w h e r e t h e r e a r e n o j o b s . 
( 0 3 ) I p a r t i c i p a t e d i n a t l e a s t 3 N S F r e v i e w s o f o u r c e n t e r . S o m e o f t h e N S F r e v i e w e r s w e r e p o o r l y i n f o r m e d a n d i n e x p e r i e n c e d w i t h t h e r e s e a r c h t h a t t h e y w e r e r e v i e w i n g . A r e c o m m e n d a t i o n t o t h e E R C f o r h o w i t m a y i m p r o v e i t s p r o g r a m : F r o m 1 9 8 4 t o 1 9 8 9 t h e r e w a s f a r t o o U t i l e e x p e r i e n c e w i t h a n d c o n c e n t r a t i o n o n s o f t w a r e a n d c o m p u t e r n e t w o r k i n g i n t h e [ n a m e o f s p e c i f i c d e p a r t m e n t ] . T h e r e w a s t o o m u c h o n a n a l y t i c a l s t u d i e s o f c o m p u t e r n e t w o r k s . 
( 0 4 ) M o r e s u m m e r e m p l o y m e n t f o r g r a d u a t e s t u d e n t s s h o u l d b e a v a i l a b l e t h r o u g h t h e a u s p i c e s o f t h e E R C . 
( 0 4 ) I n m y c a s e , t h e r e s e a r c h I d i d w a s u n d e r t h e t i g h t c o n t r o l o f m y a d v i s o r s . I n m y o p i n i o n t h e g r a d u a t e s t u d e n t s h o u l d b e g i v e n s o m e f r e e d o m t o e x p e r i m e n t w i t h h i s i d e a s a n d u s e h i s c r e a t i v i t y i n d o i n g h i s r e s e a r c h . 
( 0 4 ) T h e r e s h o u l d b e m o r e " h a n d s - o n " e x p e r i m e n t a l e n g i n e e r i n g . 
( 0 4 ) S p o n s o r s o m e s o r t o f t e c h n i c a l w r i t i n g a n d / o r s p e a k i n g s h o r t c o u r s e s . T h e i m p o r t a n c e o f t h e s e s k i l l s i s v a s t l y s ~ u n d e r e s t i m a t e d b y m o s t s t u d e n t s a n d e d u c a t o r s . 

j E m p h a s i z e i n t e r d i s c i p U n a r y t e a m w o r k . 
( 0 4 ) M o r e c o o p e r a t i o n w i t h i n d u s t r y 
( 0 4 ) I n d u s t r y c o o p e r a t i v e p r o g r a m s h o u l d b e m a n d a t o r y . 
( 0 4 ) G e t g r a d u a t e s t u d e n t s m o r e i n v o l v e d i n i n d u s t r y a n d m a y b e h a v e a 2 m o n t h p o s i t i o n d o i n g r e s e a r c h t h e r e . 
( 0 4 ) T h e r e s h o u l d b e m o r e a c t i v e i n v o l v e m e n t i n r e s e a r c h o r g a n i z a t i o n s o f F o r t u n e 5 0 0 c o m p a n i e s t o b r i n g r e s e a r c h a n d d e v e l o p m e n t a c t i v i t i e s t o m a r k e t i n t h e s h a p e o f a p r o d u c t . 
( 0 4 ) T h e r e s h o u l d b e m o r e i n d u s t r i a l p r o j e c t s w i t h i n v o l v e m e n t o f i n d u s t r i a l m e n t o r s . 
( 0 4 ) C r e a t e o p p o r t u n i t i e s f o r m o r e g r a d u a t e s t u d e n t e x p o s u r e t o t h e i n d u s t r y . 
( 0 4 ) I n s t e a d o f l e t t i n g j u s t t h e f a c u l t y i n o n t h e a c t i v e r e s e a r c h a r e a s , l e t t h e s t u d e n t s a l s o p a r t i c i p a t e s o t h a t t h e y d o n ' t j u s t c h o o s e w h a t t h e y c a n g e t p a i d f o r . 
( 0 4 ) T h e r e s h o u l d b e m o r e c o n t a c t w i t h d i f f e r e n t c o m p a n i e s i n v o l v e d ( I h a d c o n t a c t w i t h o n l y o n e ) . 
( 0 4 ) I n c r e a s e t h e n u m b e r o f s u m m e r c o - o p o j j p o r t u m t i e s w i t h i n d u s t r y 
( 0 5 ) I m p o s e s c h e d u l e s a n d p r o j e c t m a n a g e m e n t ; l i k e i n t h e r e a l w o r l d . 
( 0 5 ) N e e d t o e s t a b l i s h m o r e s u m m e r i n t e r n p r o g r a m s f o r t h e E R C g r a d u a t e a n d u n d e r g r a d u a t e s t u d e n t s i n I N D U S T R Y ! 
( 0 5 ) R e c r u i t m o r e g r a d u a t e s t u d e n t s w h o h a d i n d u s t r i a l e x p e r i e n c e ( a t l e a s t 2 y e a r s ) a f t e r t h e y r e c e i v e d t h e i r b a c h e l o r s d e g r e e 

H a v e a n i n d u s t r i a l m e m b e r s e r v e o n e a c h t h e s i s / d i s s e r t a t i o n a d v i s o r y c o m m i t t e e . 
( U o ) E n c o u r a g e m o r e e x p o s u r e t o t h e i n d u s t r i a l p a r t n e r s - b o t h v i a g r e a t e r n u m b e r s o f i n d u s t r i a l s i t e v i s i t s a n d v i a m o r e s t u d e n t i n t e r a c t i o n w h e n i n d u s t r i a l p a r t n e r s v i s i t . ( T h e e m p h a s i s w a s a l w a y s o n s h o w c a s i n g t h e c e n t e r t o t h e v i s i t i n g p a r t n e r s , r a t h e r t h a n s h o w c a s i n g t h e p a r t n e r , e . g . . o p p o r t u n i t i e s , c h a l l e n g e s , p e r s p e c t i v e s , e t c . t o t h e s t u d e n t ) 
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(05) HELP FACULTY TO MAINTAIN BETTER ORGANIZATION IN PURSUING RESEARCH GOALS. BETTER COMMUNICATION IS KEY (THERE WAS A HI! 
TOO MUCH TENDENCY FOR INDIVIDUALS TO GET TUNNEL VISION, AND THOSE WHO DID WERE NOT DISCOURAGED FROM THAT APPROA 

(05) THERE SHOULD BE MORE ORGANIZED RESEARCH OBJECTIVES THROUGHOUT THE ERC (I .E.. MORE CONSISTENCY BETWEEN PROJECTS). 
MORE COOPERATION BETWEEN PROFESSORS AND STUDENTS. 

(05) AUOWGRADUATE STUDENTS TO PERFORM SOME RESEARCH "ON-SITE" IN INDUSTRY WHERE IT IS DIRECTLY APPLICABLE TO A REAL WORLD 

V E M P L O Y M E N T R E L A T E D I N F O R M A T I O N [ I N D U S T R I A L L Y E M P L O Y E D G R A D U A T E S ! 

1. Average number of job interviews respondents had following their ERC experience. 

5J> MISSINGS 13 

2. Percent of respondents that had reduced numbers of interviews because they accepted an early offer. 

Yes 405% No 493%. MISSING = 1 1 

If Yes, was the offer from an ERC affiliate? Yes 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 offers were with companies affiliated with the ERC. 

hi MISSINGS 23 

5. Average number of offers of employment respondents received following their ERC experience. 

IA MISSING* 17 

6. Respondents first full-time post-graduate job with their current employer. 

Yes7£2 N o i & 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? Yes47.7%: No 1*4% 
l* Technical report published by industry; Presented? Yes 14.6%: No IOL8% 
nTechnical report published inproh jourruds; Presented? Yes 41,2%; NOL4,J% 

V I 

1. 

P E S C R I P T I V E I N F O R M A T I O N ^ I N D U S T R I A L L Y E M P L O Y E D G R A D U A T E S ! 

Time respondents associated with the E R C university. Years 5_: Months 2. MISSING S 4 

Time respondents associated with their E R C . Yearsj? Months U MISSING = 10 
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Departments in which industrially employed MS or Ph.D. graduates ERC-reiated worked. 

"~ Missing = 4 

AERO AND ASTRO 2.7% 
APPLIED BIOLOGICAL SCIENCES 1*% 
ARCHITECTURE 0 9 % 
BIOTECHNOLOGY 03% 
CHEMICAL ENGINEERING 18.0% 
CIVIL ENGINEERING L8% 
COMPUTER ENGINEERING 0 9 % 
COMPUTER SCIENCE &4% 

e r e a 9 % 
ELECTRICAL & COMPUTER ENGINEERING 3 4 % 
ELECTRICAL ENGINEERING 35.1% 
INDUSTRIAL ENGINEERING &4% 
MATH AND ELECTRICAL ENGINEERING 0.9% 
MECHANICAL ENGINEERING 11.7% 
NUCLEAR ENGINEERING 0 9 % 
OPERATIONS RESEARCH 0 9 % 
SYSTEMS ENGINEERING 0 9 % 
SYSTEMS RESEARCH CENTER 0 9 % 
SYSTEM RESEARCH LAB 0 9 % 

Percent of respondents that had an office: Missing =20 

38.7% in the Center. 
4 3 ^ % in other university or department space not associated with the ERC. 

^ - c e n t of respondents that had laboratory space in: Missing =29 

45.0% in the Center. 
2 8 * % in other university or department space not associated with the ERC. 

Respondents ethnic groups: 

0 9 % Native American, Alaskan Indian 
3 6 * % Asian or Pacific Islander 

o o % Black 
2.7% Hispanic 

5 5 * % White, not Hispanic 

Missing = 4 

Percent of respondents U.S. Citizen. Yes 64.9%: No 3 0 6 % Missing = 5 

Percent of respondents permanent U.S. resident Yes 1Z6%: No 1 9 * % 

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 returning to their home country. 
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10. Department from w h i c h industrially employed respondents' received their last post-graduate degrees? 

Missing = 8 

AERO AND ASTRO 2.7% 
APPLIED BIOLOGICAL SCIENCE 1.8% 
ARCHITECTURE 0 9 % 
CHEMICAL ENGINEERING 17.1% 
CIVIL ENGINEERING 1.8% 
COMPUTER ENGINEERING 0 9 % 
COMPUTER SCIENCE &4% 
ELECTRICAL & COMPUTER ENGINEERING 3 4% 
ELECTRICAL ENGINEERING 3 6 9 % 
INDUSTRIAL ENGINEERING 63 % 
MATHEMATICS 0 9 % 
MECHANICAL ENGINEERING 11.7% 
NUCLEAR ENGINEERING 0 9 % 
OPERATIONS RESEARCH 0 9 % 
SYSTEMS ENGINEERING 0 9 % 

11. Respondents'sex: M a l e 9 0 . 1 % : F e m a l e 8 . 1 % M i s s i n g s 2 

Respondents ' a v e r a g e age : 2 9 . 9 Missing = 2 
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ATTACHMENT H / Aggregated Results From Five ERCs of the Pilot Follow-up Survey of 
/ A c t o r a l 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! 

Respondents1 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 a variety of university faculty: 

1 
6.1% 

2 
12.1% 

3 
6.1% 

4 
18.2% 

5 
22.7% 

6 
24.2% 

7 
10.6% 

Mean = 4.6 
Missing si 

Regular graduate level 
activities more valuable 

ERC activities 
more valuable 

b. learning about research: 
1 2 3_ 

3.0% 6.1% 12.1% 

Regular graduate level 
activities more valuable 

24.2% 2 7 3 % 15.2% 12.1% 

ERC activities 
more valuable 

M e a n = 4.6 
Missing = 1 

c participating in hands-on experimental engineering: 

1 2 3 4 5 

9.4% 9.4% !&*% 3 1 3 % 10.9% 17.2% 6J% 

M e a n s 4*0 
Miss ings 3 

Regular graduate level 
activities more valuable 

ERC activities 
more valuable 

d. establishing useful associations with t 

1 2 3 4 

9.1% 4.5% 12.1% 24£% 

Regular graduate level 
activities more valuable 

ia| re?earefrers: 

_5 6 

15£% 13.6% 2 U % 

ERC activities 
more valuable 

Mean = 4.6 
Miss ings 1 

4 5 6 7 

6 7 

7 

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% 1.6% 7.8% 2 0 3 % 17.2% 29.7% 12£% Miss ings 3 

Regular graduate level ERC activities 
activities more valuable more valuable 
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n P R O F E S S I O N A L S K I L L S [ A C A D E M I C A L L Y E M P L O Y E D R E S P O N D E N T S ! 

7 8 

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

a. gaining technical knowledge that is useful in academia: M e a n = 4 4 1 2 3 4 5 6 7 Missing = 0 
6 . 0 % 4 5 % 1 3 . 4 % 1 4 . 9 % 1 9 . 4 % 1 7 . 9 % 2 2 4 % 

E R C - n o t E R C v e r y 
v e r y h e l p f u l h e l p f u l 

b V i e a m i n g ' m V p m c u ^ " " ^ " 
M e a n = 4 - 3 

1 2 3 4 5 6 7 Missing = 0 
1 1 . 9 % 9 . 0 % 9 . 0 % 1 6 . 4 % 2 5 4 % 1 3 . 4 % 1 3 4 % 
E R C n o t E R C v e r y 
v e r y h e l p f u l h e l p f u l 

c . ' d e v e V o p ' i n g crcss^scipiinary teamwork s t i l l s ' t o a V a r e u s e f u i inacademia:" 

M e a n = 5 . 1 
1 g 3 4 £ g 7 _ M i s s i n g = 0 

4 . 5 % 3 . 0 % 4 5 % 1 7 . 9 % 2 3 . 9 % 2 3 . 9 % 2 0 . 9 % 
E R C n o t E R C v e r y 
v e r y h e l p f u l h e l p f u l 

d . g a i n i n g ; a b r a i d e r p e i s p e c t i v e ^ o f in a c a d e m i a : M e a n , : 5 5 1 2 3 4 5 6 7 Missings 1 
3 . 0 % 1 5 % 7 5 % 7 5 % 2 3 . 9 % 2 5 4 % 293% 

E R C n o t E R C v e r y 
v e r y h e l p f u l h e l p f u l 

ffl C O M P A R A T I V E V A L U E O F A C A D E M I C A L L Y E M P L O Y E D R E S P O N D E N T S ' E R C 
E X P E R I E N C E S 

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

a. other research opportunities: 

M e * . = 4 4 
1 2 3 4 5 6 7 Missing = 0 

6 . 0 % 7 5 % 7 5 % 3 2 5 % 2 2 4 % 1 6 4 % 6 4 % 
o t h e r r e s e a r c h E R C a c t i v i t i e s j 
o p p o r t u n i t i e s m o r e v a l u a b l e m o r e v a l u a b l e 



b. other outside work/internship experience: 

1 2 3 4 6 
MEAN = 4 .0 
MISSING = 0 

4 . 5 % 13.4% 14 .9% 1 7 * % 1 9 * % 9 .0% 4 * % 

OTHER WORK/INTERNSHIP 

EXPERIENCE MORE VALUABLE 
E R C ACTIVITIES 
MORE VALUABLE 

Ratings of academically employed ERC respondents regarding the degree to which experiences gave them 
competitive edges over other students seeking jobs in academia following graduation. 

1 2 3 4 5 6 7 

r 

1 1 * % 1 1 * % 9 .0% 9 . 0 % 2 3 * % 1 7 * % 1 3 . 4 % 

NOT VERY EXTREMELY 

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

I 2 3 4 5 6 7 

0 0 10 .4% 16 .4% 2 & 4 % 2 9 * % 13 .4% 

POOR EXCELLENT 

MEAN = 4 3 
MISSING = 0 

MEAN = 5 .2 
R̂ LSFTING ~ 0 

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 ^ 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 _ 

Respondents' last post-graduate degrees: 

A R C H I T E C T U R E 0 0 % 
C H E M I C A L E N G I N E E R I N G 3 * % 
C I V I L E N G I N E E R I N G 1 3 4 % 
C O M P U T E R A S S I S T E D D E S I G N I N G 1*% 
C O M P U T E R E N G I N E E R I N G 3 * % 
C O M P U T E R S C I E N C E 1 1 * % 
E L E C T R I C A L & C O M P U T E R E N G I N E E R I N G 4 * % 
E L E C T R I C A L E N G I N E E R I N G 3 4 3 % 
E N G I N E E R I N G 1*% 
M E C H A N I C A L E N G I N E E R I N G 16.4% 
M O L E C U L A R B I O L O G Y 1*% 
O P E R A T I O N S R E S E A R C H 3 .0% 

Year 19 ffor use in future survevsi 

MISSING = 0 

espondents'last degree: M.S. 2 3 * % : Ph.D.70.1%; Other 6 .0% MISSING = 0 

5 7 
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6. How long respondents were associated with their ERC? MISSING = o 

One year or less 9,0%: Two years 313%: 

Three years 254%: More than three years 323% 

7. 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. 

Yes 17.9%: No 714% Uncertain 7 5 % MISSING = 0 

8. While involved at the ERC, activities in which respondents' participated. MISSING = o 

Respondents checked ALL that applied: 

76 .1% Participated in the ERCs research program. 
35.8% Had an ERC fellowship; If checked, average number checked: M 
76.1% Participated in an ERC seminar series; If checked, average number checked: 19 
325% Attended ERC meeting with industry; If checked, average number checked: 33 
523% Conducted ERC formal poster session; If 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 to industrial group; If checked, average number checked: 2A 
523% Made presentation at professional meeting; If checked, average number checked: M 
41,5% Visited industrial site; If checked, average number checked: 33 
22.4% Worked on an industrial project; If checked, average number checked: 25 

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

Yes n.9%: No 56 .7%: Uncertain 164% MISSING = 0 

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

Yes 29.9%: No 55.2%: Uncertain 9 4 % MISSING = 0 

11. Percent of respondents that participated in an REU (Research Experiences for Undergraduates) Program. 

Yes 9.0%: No 85.1%: Uncertain 3 .0% MISSING = 0 

12. Percent of respondents that participated in a summer cooperative educational program in industry. 

Yes 17.9%: No 79.1%: Uncertain 15%. MISSING = 0 

13 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 positions in academia. 

[NOTE THE NUMBERS IN PARENTHESES IDENTIFY THE ERC FROM WHICH THE GRAD THAT MADE THE COMMENT CAME. AS 
MERE 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 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 dTTHE 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.] 

(01) PROVIDE MORE INCENTIVES FOR COLLABORATIVE RESEARCH. 

(01) NO NEED TO IMPROVE - IT IS AN EXCELLENT PROGRAM AS IT STANDS. 

(01) OFFER SEMINAR SERIES EXPLAINING FUNDING IN ACAC^MIA, TENURE, ETC. CAREERS IN ACADEMIA ARE VERY DIFFERENT. EXPLANATIONS 
OF CAREER PROGRESS, FUNDING. ETC. WOULD BE VERY HELPFUL. 
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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 more industrial 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) Require teaching experience. 

(01) Encourage more ERC interactions with other academic institutions (outside the home university). 

(01) Provide better designed courses. 

(01) Insistence on disciplinary courses in 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 is important 
in both job choices. Set up an alternate course on presentation skills. 

(01) Include more 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 I was in school. 

E M P L O Y M E N T I N F O R M A T I O N F O R A C A D E M I C A L L Y E M P L O Y E D R E S P O N D E N T S 

Average number of job interviews respondents 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. 

Yes 284%: NO 50.7% Missing = 0 

If Yes, was the offer from an E R C affiliate? Yes 6.0%: NO 254% Missing = 0 

Average number of iob interviews respondents had with companies affiliated with their E R C . 

IK6 Missing = 0 

Average number of offers respondents received from companies affiliated with their E R C . 

04 Missing = 0 

Average number of employment offers respondents received following their E R C experience. 

^ 23 Missing = 0 

Percent of respondents whose first full-time post-graduate job was with their current employer. 

YesS8L2%: NO 164% Missing = 0 
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7. Average number respondents authored or co-authored. Respondents checked all that applied: 

Average MISSING = 0 

^Internal technical report; Presented? Yes 44.8%; No 17.9% 
MTechmcal report published by industry; Presented? Yesi?4%i N o M i 
MTechnical report published in prof, journals; Presented? Yes62.7%: No 134% 

V I 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

D E M O G R A P H I C / D E S C R I P T I V E I N F O R M A T I O N 

Time respondents were associated with the ERCs1 university. 

Years Sj Months jj 

Time respondents were associated with the ERC. 

Years 2_= Months 10: 

Departments in which respondents did ERC-reiated work. 

ARCHITECTURE 4 5 % 
C H E M I C A L E N G I N E E R I N G 134% 
C I V I L E N G I N E E R I N G 4 5 % 
COMPUTER SCIENCE 104% 
DESIGN 15% 
E L E C T R I C A L A N D COMPUTER ENGINEERING 12.0% 
E N G I N E E R I N G 15% 
INDUSTRIAL ENGINEERING 15% 
M E C H A N I C A L ENGINEERING 134% 
OPERATIONS RESEARCH 15% 

Percent of respondents that had an office: 

MISSING = 0 

MISSING = 0 

MISSING = 0 

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

Respondents' ethnic groups: MISSING = 0 

AO% Native American, Alaskan Indian 
4 5 % Asian or Pacific Islander 
.0% Black 
.0% Hispanic 

5 3 % White, not Hispanic 

Percent of respondents U.S. Citizens. 

Yes 493%: No 4 9 3 % MISSING = 0 

Percent of respondents permanent U.S. residents. MISSING » O 

Yes 134%: No 3 4 3 % 

if N n in either *9 o r #10. respondents' intentions: MISSING = 0 

9.0% respondents planning on becoming a U.S. Citizens. 

lit t^ttS^?^^'*™**0*0** 
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10. Departments from which respondents received their last post-graduate degree. 

ARCHITECTURE 4 3 % 
B I O L O G Y 13% 
C H E M I C A L ENGINEERING 11*% 
C I V I L ENGINEERING 4 * % 
COMPUTER SCIENCE 11*% 
E L E C T R I C A L & COMPUTER ENGINEERING 103% 
E L E C T R I C A L ENGINEERING 343% 
E N G I N E E R I N G 13% 
M E C H A N I C A L ENGINEERING 14*% 
OPERATIONS RESEARCH 3 * % 

MISSING = 0 

1. Respondents'sex: Male 863%: Female 10.4% 

Respondents'average age: 3L2 

MISSING = 0 
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A T T A C H M E N T I / RESULTS OF 1991-92 PILOT OF E R C UNDERGRADUATE STUDENT 
PRE-GRADUATION SURVEY 

( N = 2 8 : MISSING Cases = 0 ) 

P R O F E S S I O N A L P R E P A R A T I O N 

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: 

1 2 3 7 

0 % 0 % 0 % 0 % 1 4 3 % 5 7 . 1 % 2 8 . 6 % 

REGULAR UNDERGRADUATE 
ACTIVITIES MORE VALUABLE 

E R C ACTIVITIES 
MORE VALUABLE 

MEAN = 6.1 

c. participating in hands-on experimental engineering: 

1 2 3 4 5 6 

0 % 0 % 0 % 7 . 1 % 2 8 3 % 3 5 . 7 % 2 8 . 6 % 

REGULAR UNDERGRADUATE 
ACTIVITIES MORE VALUABLE 

E R C ACTIVITIES 
MORE VALUABLE 

MEAN = 5 .9 

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

.1 2 3 4 5 6 

0 % 0 % 0 % 1 4 3 % 2 5 . 0 % 3 9 3 % 2 1 4 % 

REGULAR UNDERGRADUATE 
ACTIVITIES MORE VALUABLE 

E R C ACTIVITIES 
MORE VALUABLE 

MEAN = 5.7 

4 5 6 

H P R O F E S S I O N A L S K I L L S 

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

a. gaining technical knowledge: 

J 1 3 4. 5 6 1 

0 % 0 % 0 % 0 % 4 2 * % 3 5 . 7 % 2 1 . 4 % M E A N S S S 

E R C NOT E R C VERY 
VERY HELPFUL HELPFUL 
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b. developing crc^-disciplinary tearawcrk skiUs: 

1 2 3 4 5 6 7 

0 % 10.7% 1 7 * % 2 8 . 6 % 3 2 . 1 % 10 .7% MEAN = 5.4 

E R C NOT 

VERY HELPFUL 

c. gaining a broader perspective of research: 

1 2 3 4 5 

0 % 0 % 0 % 0 % 1 7 * % 

E R C NOT 

VERY HELPFUL 

5 0 . 0 % 3 X 1 % MEANS 6.1 

I D C O M P A R A T I V E V A L U E O F Y O U R E R C E X P E R I E N C E 

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

a. Non-ERC research opportunities: 

1 2 3 4 

0 % 0 % 0 % 0 % 1 4 3 % 3 2 . 1 % 1 7 * % 

OTHER RESEARCH 

OPPORTUNITIES MORE VALUABLE 

E R C ACTIVITIES 

MORE VALUABLE 

NOT 

APPLICABLE 

2 1 4 % M E A N S 6 . 1 

b. other outside work/internship experience: 
NOT 

J 2 3 4 5 6 7 APPLICABLE 

0 % 0 % 7 . 1 % 3 * % 1 7 * % 3 2 . 1 % 1 7 * % 2 1 4 % MEAN = 5.4 

OTHER RESEARCH E R C ACTIVITIES 

OPPORTUNITIES MORE VALUABLE MORE VALUABLE 

Respondents' opinions as to 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 £ 6 7 

0 % 0 % 0 % 1 4 3 % 2 8 4 % 3 2 . 1 % 2 5 . 0 % MEANS 5 3 

NOT VERY EXTREMELY 
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3. 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 

IV 

1. 

2. 

5. 

6. 

E D U C A T I O N A L / R E S E A R C H A C T I V I T I E S 

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

Percent of respondents expecting that their first full-time post-baccalaureate job would be with a current 
^̂ ^̂ ^̂  industrial affiliate. 

Yes 7%. No 7.1%. 

Length of time respondents participated in their University s ERC. 

Three months 714%_. Six months 2_14%-. One year 2% .̂ N ôre than one year 7^^^ 

While involved in the ERC, activities in which respondents participated. 

Respondents were asked to check ALk that apply: 

924% Participated in the ERCs research 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 industrial 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 degree. 

Yes 85.7%: Noo%_ Uncertain 143% 

Has your involvement in the ERC increased the likelihood that you will pursue an engineering career. 

Yes 82.1%: No 3 5 % 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 1 4 3 % : Uncertain 7 5 % 

DEMOGRAPHIC/DESCRIPTIVE INFORMATION 

Time respondents had been at the ERCs1 university. Years 2; 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 A % : No 92 .9%: Uncertain 3.6% 

Respondents1 ethnic group: 0% Native American, Alaskan Indian 
32.1% Asian or Pacific Islander 
0% Black 
7.1% Hispanic 

60.7% White, not Hispanic 

Percent of respondents who were U.S. Citizens. Yes 71.4% [go to 9]: No 28.6% [go to 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. 

Respondents1 f nal degree objective. MS 643% PHD 32.1% 

Percent of respondents who plan on working in industry before obtaining their final degree objective. 

Yes 17.9%: No 3 2 . 1 % : Uncertain 50% 

Respondents1 sex. Male 71.4%: Female 28 .6% 

Respondents1 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 

0% 9.1% 9.1% 4.5% 2 7 3 % 22.7% 2 7 3 % 

Regular graduate level 
activities more valuable 

b. participating in hands-on experimental engineering: 

1 2 3 4 5 

ERC activities 
more valuable 

0% 4 3 % 4 3 % 18.2% 13.6% 4&9% 1&2% 

Regular graduate level 
activities more valuable 

ERC activities 
more valuable 

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

1 2 2 4 5 

0% 4 3 % 4 3 % 4 3 % 9.1% 4 5 3 % 

6 

3 1 3 % 

Regular graduate level 
activities more valuable 

ERC activities 
more valuable 

d. establishing useful associations with industrial researchers: 

1 

4 3 % 

2-

4 3 % 9.1% 9.1% 9.1% 22.7% 409% 

Regular graduate level 
activities more valuable 

ERC activities 
more valuable 

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

1 2 2 4 5 6 7 

0% 9.1% 133% 133% 22.7% 36A% 4 3 % 

Regular graduate level 
activities more valuable 

ERC activities 
more valuable 

Mean = 5.3 

Mean = 5.4 

Mean = 5.8 

M e a n s 53 

Mean =4 .8 

4 5 6 7 

6 7 

7 

2 4 § 7 
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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 

4 

0% 4 3 % 9.1% 4 3 % 2 X 7 % 22.7% 3 4 4 % 

REGULAR GRADUATE LEVEL 
ACTIVITIES MORE VALUABLE 

E R C ACTIVITIES 
MORE VALUABLE 

Mean = 53 

P R O F E S S I O N A L S K I L L S 

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 

0% 4 3 % 4 3 % 9.1% 3 1 3 % 3 6 4 % 1 3 3 % 

E R C NOT 
VERY HELPFUL " h e l p t u ? 

b. developing cross-disciplinary teamwork skills: 

1 2 3 4 5 

0% 9.1% 4 3 % 4 3 % 4 3 % 4 5 3 % 3 1 3 % 

E R C NOT 
VERY HELPFUL 

E M P ^ 7 

c. gaining a broader perspective of research: 

1 2 3 4 5 

0% 0% 0% 9.1% 22.7% 22.7% 4 5 3 % 

E R C NOT 
VERY HELPFUL " 5 * 7 

Mean = 53 

Mean = 5.7 

Mean = 6.1 

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

I 2 2 4 £ 6 7 Mean = 5.1 

4 3 % 4 3 % 4 3 % 1&2% 3 6 4 % 1&2% 1&2% 

E R C NOT 
VERY HELPFUL " S t ? 

1 2 3 5 7 6 

4 
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I T J C O M P A R A T I V E V A L U E O F Y O U R E R C E X P F . R I F . N C E 

a. other research opporniniues: 

1 2 3 

0 % 4 5 % 4 5 % 1 3 5 % 2 7 3 % 
o t h e r r e s e a r c h 
o p p o r t u n i t i e s m o r e v a l u a b l e 

2 2 . 7 % 2 2 . 7 % 
E R C a c t i v i t i e s 

m o r e v a l u a b l e 

M e a n = 5 3 

3. 

IV 

1. 

3. 

4. 

b. other outside work/internship experience: 

1 2 3 4 5 M e a n s 4 . 7 
0 % 4 5 % 4 5 % 2 7 3 % 1 8 3 % 2 2 . 7 % 0 % 

o t h e r w o r k / i n t e r n s h i p 
e x p e r i e n c e m o r e v a l u a b l e 

E R C a c t i v i t i e s 
m o r e v a l u a b l e 

i M e a n = 4 . 7 
1 3 5 % 9 . 1 % 4 5 % 9 . 1 % 1 8 3 % 2 2 . 7 % 2 2 . 7 % 

n o t v e r y e x t r e m e l y 
Overall, how would you rate the quality of the time that youVe spent at the ERC? 

M e a n = 5 . 9 
0 % 0 % 9 . 1 % 1 3 5 % 3 1 5 % 4 0 4 % 

e x c e l l e n t 
4 5 % 

p o o r 
E D U C A T I O N A L / R E S E A R C H A C T I V I T I E S 
In what year did you receive your baccalaureate degree? 19 [for use in later surveys] 
Respondents' plans after receiving their baccalaureate degree (please check all that apply): 

9 . 1 % Obtain part-time employment 
3 6 4 % Obtain full-time employment. 
5 9 . 1 % Proceed directly t o graduate school. 
o% Other (please specify) 

When did you receive your last post-graduate degree? Month Year 19 [for use in later surveys] 

Respondents' last post-graduate degree field. C I V I L E N G I N E E R I N G 4 5 % 
C O M P U T E R S C I E N C E 1 3 5 % E L E C T R I C A L E N G I N E E R I N G 5 9 . 1 % M E C H A N I C A L E N G I N E E R I N G 4 5 % N E T W O R K M A N A G E M E N T 4 5 % O P E R A T I O N S R E S E A R C H 9 . 1 % 

5_ Respondents'that degree. MS. S 4 5 % : PHD 4 0 . 9 % : Other (please specify) 4 5 % , 

9 0 

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

http://EXPF.RIF.NCE


^Length of time respondents were associated with their ERC. 

One year or less Two years 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 a mentor in industry. 

Yes 273%: No 590%: Uncertain 9.1% 

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 ERCs research program. 
590% 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. 
S43% Attended professional society meeting; If checked, how many? 43 
soo% Made 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 industrial site; If checked, how many? 23 
M% Worked on an industrial project; If checked, how many? M 

/—Average 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? Yes 273%j No 18,2%. 
044 Technical report published by industry; Presented? Yes No 90%. 
038 Technical report published in prof, journals; Presented? Yes 59.1%: No 0% 

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

Yes 364%: No 273%: Uncertain 133% 

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

Yes 40.9%: No 43%: Uncertain 273%: Not Applicable 22.7% 

Percent of respondents that reported they participated in a summer cooperative educational program in 
industry. 

Yes 313%: No 500%: Uncertain 13.6%: Not Applicable 0% 

Respondents recommendations as to how the NSF could improve the ERC experience for graduate 
s t u d V n t s . 8 
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V E M P L O Y M E N T R E L A T E D I N F O R M A T I O N 

8. Respondents'final degree objectives. MS 4 5 % PHD 6 8 . 2 % 

9. Respondents'sex. Male8j5%: Female m3L 

10. Respondents'average age: 2 9 J . 

9 2 

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

Yes 3 6 4 % : No 2 7 3 % : Uncertain 2 7 3 % 

V I D E M O G R A P H I C / D E S C R I P T I V E I N F O R M A T I O N 

1. Time respondents reported being at the ERCs university. Years 4_: Months 2 

2. Percent of respondents that reported they had an office: 

4 0 . 9 % in the Center. 
545% in other university or department space not associated with the ERC. 

3. Percent of respondents that reported they had laboratory space in: 

fun in ome^?nWersitv or department sr^r^assoc iated with the ERC 

5 0 % Asian or Pacific Islander 

5 0 % White, not Hispanic 

5. Percent of respondents that were U.S. Citizens. 

Yes 2 2 . 7 % [GO TO 8 ] : No 7 7 3 % [GO TO 6 ] 

6. Percent of respondents that were permanent U.S. residents. 

Yes 4 5 % . [GO TO 8 ] : No 7 2 . 7 % LEO TO 7 ] 

7. If No. intentions of remaining respondents: 
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ATTACHMENT K / Item Key for Center Results 
of Pilot 1991-92 Surveys of ERC BS Degree 

Graduates (Center Identities Masked) 

I PROFESSIONAL PREPARATION 

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

a. learning about research. 

II 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. 
b. developing cross-disciplinary teamwork skills. 
c. gaining a broader perspective of research. 

III COMPARATIVE VALUE OF YOUR ERC EXPERIENCE 

1. 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. 

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

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

V EMPLOYMENT RELATED INFORMATION 

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

3. How many of vouriob interviews were with companies affiliated with the ERC? 

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

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

VI DEMOGRAPHIC/DESCRIPTIVE INFORMATION 

1. How long have you been at the ERCs university? 

2. What is your age? 

94 



ATTACHMENT K / Center Means and Standard Deviations From 
Pilot 1991-92 Surveys of E R C Bachelor Graduates 

(Center Identities 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 
[s.d.] [ 1 1 3 ] [0 .92] [ 0 5 0 ] [ 0 5 5 ] [0-92] 

I . I .D . 5.07 5.88 6.00 6.60 5.62 
[s.d.] [1.541 [0 .99] [0 .82] [ 0 5 5 ] [ 0 3 6 ] 

M x . 4312 5.40 5.00 4.60 5.03 
[S.O.] [ 1 3 8 ] [ 1 5 2 ] [1 .73] [1 .14] [1 .26] 

ILa. 5.00 5.25 6.25 5.80 5 3 8 
[s.d.] [ 1 3 6 ] [1.04] [ 0 5 0 ] [ 1 3 0 ] [ 1 3 8 ] 

II .b. 4.43 4.88 6.00 4.40 4.62 
[s.d.] [1.40] [1.46] [0.82] [ 1 5 2 ] [1 .42] 

H x . 5.58 5.63 6.25 5.40 5.65 
[s.d.] [0 .94] [0 .74] [0 .96] [1 .14] [0 .92] 

I I I .La. 6 3 6 5.75 6.75 6.80 6.24 
ls.d.] [231] [1 .83] [2 .63] [ 1 3 0 ] [ 1 9 5 ] 

III. Lb . 5.79 5.00 6.25 7.80 6.14 
[s.d.J [2 .64] [ 2 3 8 ] [2 .06] [1.64] [ 2 3 4 ] 

I1I.2 5.23 5.00 5.67 5.40 5 3 1 
[s.d.l [ 1 0 9 ] [2 .27] [ 0 5 8 ] [ 1 5 2 ] [1.49] 

I I I 3 5.43 5.50 6.25 6.20 5.76 
[s.d.l [0.76] [0 .93 ] [0 .%] [1 .10] [0 .93 ] 

V.l . 7.30 4.00 133 0.50 4.42 
[s.d-1 [ 5 3 1 ] [4 .00] [231] [ 0 5 8 ] [4.71] 

V 3 . 0.25 0 3 3 0.00 0.23 
[sd.] [0.71] [ 0 5 8 ] [0 .00] [0 .60 ] 

V.4. 1.58 3.67 1.00 0.67 1.79 
[s.d.] [0 .98] [1 .16] [0 .00] [ 0 5 8 ] [ 1 3 7 ] 

V.5 0.83 2.00 1.00 0.00 1.00 
[s.d.] [2 .04] [2 .65] [0 .00] [0 .00] [1 .83 ] 

VI.1. 25.75 48.00 34.00 46.50 38.16 
[s.d.] [27.15] [6 .93] [9.17] [3 .00] [20 .23 ] 

v u 24.79 23.22 24.50 26.60 24.21 
[s.d.1 [4 .09] [0 .97] [139] [ 2 3 0 ] [2 .94 ] 

* Data collection at this center, by decision of the PI. was limited to graduates employed by 
industry. 
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A T T A C H M E N T L / ITEM KEY FOR CENTER RESULTS OF PILOT 1991-92 SURVEYS OF 
E R C GRADUATES WORKING IN INDUSTRY SETTINGS 

(CENTER IDENTIES MASKED) 

I P R O F E S S I O N A L P R E P A R A T I O N 

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. learning 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 P R O F E S S I O N A L S K I L L S 

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. 

f f l C O M P A R A T I V E V A L U E O F Y O U R E R C E X P E R I E N C E 

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 - s s s ts^sss^z %&sra over otte 

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

9 6 



ATTACHMENT L / Center Means and Standard Deviations For Pilot 1991-92 Surveys 
of Master 's & Ph.D.'s Graduates Working in Industrial Settings 

(Center Identities Masked) 

Center Number 1 2 3 4 5* OVERALL 
(N=16) (N=17) (N=34) (N=27) (N=15) (N=109) 

L Professional Preparat ions 

L l A 4.3 5.1 4.6 4.0 5.1 4.6 
[S.D.] [1.8] [1.1] [1.7] [14] [1.7] [1.6] 

I . l .b. 4 3 5.5 5.0 4.0 5 3 4.8 
[S.D.] [1.5] [1-5] [1.4] [1.8] [1.7] [17] 

I. I.e. 4.2 5.6 5.2 4 3 5.4 5.0 
[S.D.] [L6] [1.1] [1.6] [1.7] [1.5] [1.6] 

I.Ld. 4.5 5.5 5.2 4.7 4.7 5.0 
[S.D.] [1.8] [13] [1-6] [1.4] [1.5] [1.5] 

I.l.e. 4.6 4.9 5.0 4.4 5.4 4.8 
[SX>J [1.61 [1.4] [17] [1.4] [11] [1.5] 

n. Professional Skills 

11.1A 4.5 5.5 5.1 4.4 5.1 4.9 
[S.D.] [1.5] [1.1] [1.6] [14] [1.5] [1.5] 

I l . l .b . 4.6 4.9 4.7 4 3 4.9 4.7 
[S.D.] [1.5] [13] [15] [14] [15] [1.4] 

II.1.C. 4.9 5.8 4.9 4.6 5.4 5.1 
[S.D.] [1.9] [13] [16] [13] [14] [1.5] 

II. Ld. 5.3 5.6 5.3 4.7 5.7 5 3 
[S.D.] 1.1] [1.2] [1-7] [13] [13] [1.4] 

m. Comparative Value of Center/Department 

m . L a . 4 3 4.5 4.8 4.5 5.2 4.7 
[S.D.] [13] [13] [1.5] [1.6] [13] [1.7] 

III. l .b. 4.0 4.4 3.8 4.0 4.2 4.0 
[S.D.] [2.1] [16] [1.7] [1.6] [1.5] [1.7] 

HX2. 3.9 5.6 4.9 4.7 4 3 4.7 
[S.D.] [2.0] [13] [L71 [1.8] [1.6] [1.7] 

n i 3 . 5.1 5.8 5 3 5.0 5.6 5 3 
[S.D.] 1.6] [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) 

V EMPLOYMENT RELATED INFORMATION 

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

3. How many of vour iob interviews were with companies affiliated with the ERC? 

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

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

7. 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. 

VI DEMOGRAPHIC/DESCRIPTIVE INFORMATION 

1. How long were you associated with the ERCs' university? 

2. How long were you associated with the ERC? 

3. What is your age ? 
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A T T A C H M E N T L / Center Means and Standard Deviations Fo r Pilot 1991-92 Surveys 
of Master ' s & Ph.D.'s Graduates Working in Industrial Settings 

(Center Identities 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 5.9 
[S.D.] [7.5] [63] [2.6] [12.7] [5.5] [7.7] 

V.3. 2.2 2.7 13 0.9 0.8 1.5 
[S.D.] [2.2] [2.7] 112] [1.9] [13] [1.9] 

V.4. 0.9 &5 041 0.9 0.5 1.1 
IS.D.] [1.1] [3.0] [0.8] [19] [0.8] [1.8] 

V.5. 2.7 4.7 1.7 1.8 2.9 2.6 
[S.D.] [1.4] [2.0] [13] [23] [2.0] [2.0] 

V.7.a. 2.2 3.8 3.6 4.6 3.1 3.5 
[S.D.] [14] [23] [2.4] [7.5] [4.5] [4.2] 

V.7.b. 1.0 1.8 1.6 3.0 13 1.8 
[SX>.] [0.8] [2.4] [16] [3.6] [10] [2.1] 

V.7.c. 3.8 33 1.7 23 3.1 
[S.D.] [2.4] [33] [23] [2.6] [23] [2.7] 

VI. Demographic/Descriptive Information 

VI.1. 523 563 67.5 663 59.0 62.0 
[S.D.] [24.7] [13.0] [27.7] P6.4] [27.6] [28.1] 

VI.2. 27.9 37.2 4L5 35.4 26.2 35.2 
[S.D.] [13.7] [115] [203] [15.1] [10.0] [16.5 

V I 3 28.6 29.5 30.1 31.2 28.9 29.9 
[SX>] [4.1] [2.2] [3.9] [5.1] [5.8] [4.4] 
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A T T A C H M E N T M / ITEM KEY FOR CENTER RESULTS OF PUOT 1 9 9 1 - 9 2 SURVEYS OF 
E R C GRADUATES WORKING IN ACADEMIC SETTINGS 

(CENTER IDENTITIES MASKED) 

I P R O F E S S I O N A L P R E P A R A T I O N 

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. learning 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 P R O F E S S I O N A L S K I L L S 

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 "tricks of 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 

H I C O M P A R A T I V E V A L U E O F Y O U R E R C E X P E R I E N C E 

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 seeking jobs in academiJfollowing graduation? 

3. Overall, how would you rate the quality of the time that you've spent at the ERC? 

1 0 0 



A T T A C H M E N T M / C e n t e r M e a n s a n d S t a n d a r d D e v i a t i o n s F r o m 
P i l o t 1 9 9 1 - 9 1 S u r v e y s o f G r a d u a t e s W o r k i n g i n A c a d e m i c S e t t i n g s 

( C e n t e r I d e n t i t i e s M a s k e d ) 

C e n t e r N u m b e r 1 2 
( N = 3 0 ) ( N = 6 ) 

L 

I.l.b. 

I.l.c. 

LLd. 

Ll.e. 

P r o f e s s i o n a l P r e p a r a t i o n s 

[s .d . ] 

[ s .d . ] 

[ s . d ] 

[ s .d . ] 

[ s .d . ] 

4 . 5 
[2.0] 

4 . 6 
[1.4] 

3 . 7 
[1 .5 ] 

4 . 6 
[1 .9 ] 

4 . 7 
[1.8] 

4 . 5 
[1.8] 

4 . 1 
[1-7] 

3 . 5 
[2.0] 

4 3 
[2.7] 

3.2 
[2-2] 

3 
( N = 1 3 ) 

4 . 2 
[ 1 8 ] 

4 . 3 
[13] 

4 . 6 
[1.4] 

4 . 8 
[1.7] 

4 . 9 
[1.6] 

4 
( N = 1 7 ) 

4 . 8 
[1.2] 

4 . 9 
[1.7] 

4 . 4 
[1.9] 

4 . 5 
[4.7] 

5 . 1 
[1 .5 ] 

5 * 
( N = 0 ) 

OVERALL 

( N = 6 6 ) 

4 . 5 
[17] 

4 . 6 
[1.5] 

4 0 
[1.7] 

4 . 6 
[1.9] 

4 . 7 
[1*] 

0 . P r o f e s s i o n a l S k i l l s 
* ^ i . a . 4 5 3 . 8 4 5 5 5 4 5 

[ s .d . ] 
[1.7] [2.6] [1.9] U U [1.8] 

U . l . b . 4 . 0 4 5 4 5 4 . 6 4 3 
[ s .d . ] 

[1.9] [2.8] [17] [1.7] [1.9] 

I I . 1 . C 5 . 1 4 5 5 3 5 3 5 . 1 
[ s .d . ] [1.6] [ 23 ] [1-6] [1.1] [1.6] 

H.I.CL 5 . 4 4 , 7 5 5 5 . 6 5 . 5 
[ s .d . ] 

[1.6] [2.7] [0.8] [1.2] [15] 

I D . C o m p a r a t i v e V a l u e o f C e n t e r / D e p a r t m e n t 
ULIm. 4 . 1 4 . 7 4 3 4 . 6 4 3 

[ s .d . ] [151 [1.0] [13] [1.8] [15] 

m . i . b . 3 . 7 4 . 0 4 . 4 4 . 0 3 . 9 
[ s .d . ] 

[1.6] [1.6] [1-7] [1-6] [1.6] 

U L 2 . 4 . 2 4 . 2 4 . 6 4 3 4 3 
[ s .d . ] [1.9] [ 2 5 ] [2.1] [2.0] [2.0] 

4 . 9 5 3 5 . 4 5 5 5 . 2 
[ s .d . ] [1-2] [15] [0.8] [13] [1.2] 

* Data collection at thts center, by decision of the PI. was limited to graduates employed by 
industry 

1 0 1 



A T T A C H M E N T M / ITEM KEY FOR CENTER RESULTS OF FROM PILOT 1991-91 SURVEYS 
OF E R C GRADUATES WORKING IN ACADEMIC SETTINGS 

(CENTER IDENTITIES MASKED) 

V E M P L O Y M E N T R E L A T E D I N F O R M A T I O N 

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

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

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

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

7. 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. 

V I D E M O G R A P H I C / D E S C R I P T I V E I N F O R M A T I O N 

1. How long were you associated with the ERCs' university ? 

2. How long were you associated with the ERC? 

U. What is your age? 

1 0 2 



ATTACHMENT M / Center Means and Standard Deviations From 
Pilot 1991-91 Surveys of Graduates Working in Academic Settings 

(Center Identities Masked) 

Center Number 1 2 3, 
(N=30) (N=6) (N=13) 

4 
(N=17) 

V. Employment Related Information 

5* 
(N=0) 

OVERALL 
(N=66) 

V . l . 3.1 3.8 4.5 3.2 3^5 
[s.d.] [2.7] [3.7] P.5] [1.7] [2.7] 

V 3 . 0.6 1.2 1.1 0.1 0.6 
[s.d.] [1.0] [ 1 3 ] [ 1 3 ] [ 1 3 ] [ 0 3 ] 

V.4. 0.5 0.8 0.7 0.0 0.4 
[s .d] [0.9] [0.8] [1.0] [0.0] [ 0 5 ] 

V.5. 2.2 2.6 2.6 2.1 2 3 
[s.d.] [L9] [1.7] [23 ] [1.2] [18 ] 

V.7.a. 3.6 2.0 5.6 4.6 4.1 
[s.d.] [4.7] [1.7] [5.8] [3.9] [4.7] 

V.7.b. 1.7 1.0 0.0 7.8 3.0 
[s.d.] [2.1] [1.4] [0.0] [13.0] [ 6 3 ] 

V.7.c. 3.4 IS 4.8 4.5 3.8 
[s.d.] [2.9] [1.6] [2.8] [2.4] [2.7] 

VI. Demographic/Descriptive Information 

VL1. 60.5 59.5 63.5 61.8 6 1 3 
[ s d ] [30.0] [24.8] [22.4] [32.1] [283] 

VI.2. 323 37.2 41.5 30.1 34.1 
[s .d] [ 1 5 4 ] [22.6] [19.9] [1161 [163] 

V l . l l . 30.4 30.0 31.6 32J6 3L2 
[s.d.] [3.8] [2.9] [3.4] [3.8] P.7] 

* Data collection at this center, by decision of the Pi. was limited to graduates employed by 
industry. 

1 0 3 
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