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Executive Summary 

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

In the original proposal two types of employers were to be assessed. The first was 
to be employers of a sample of Engineering Research Center (ERC) graduates. The 
second group was to be a sample of employers of a comparison group of non-ERC 
graduates. Two modifications were made at the project's February 1991 Consensus 
Conference. First, conference attendees decided that it would not be practical to collect data 
from employers of non-ERC graduates, as a distinct group. As a result, plans were made 
to approach employers who had both ERC-trained and non EROtrained graduates working 
under their direct supervision. Second, it was decided that, along with assessing employers' 
perceptions of ERC and non ERC graduates, methods and instruments for surveying ERC 
students and graduates should also be developed and piloted. 

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

The Systems Research Center at University of Maryland at College Park 
The Engineering Design Research Center at Carnegie-Mellon University 
The Center for Telecommunications Research at Columbia University 
The Biotechnology Process Engineering Center at the Massachusetts Institute of 

Technology 
The Engineering Research Center for Intelligent Manufacturing Systems at Purdue 

University 

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

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

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



Summary of Methodological 
Recommendations 

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

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

2. Do not require ERCs to collect program/ evaluation data from current 
students. 

3. The forms developed and used in this pilot were adequate for graduates 
who are four or five years from graduation. We recommend, however, that 
form revision conferences be convened every three or four years. 

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

METHODS 

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

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

From ERCs: Anthony Acompora, Center for Telecommunications Research 
Columbia University 

John S. Baras, Systems Research Center, University of Maryland 
Georgette Demes, Engineering Design Research Center 

Carnegie-Mellon University 
John W. Fisher, Center for Adv Technology for Large Structural Systems 

Lehigh University 
George Harhalakis, Systems Research Center, University of Maryland 
Chris Hendrickson, Engineering Design Research Center 

Carnegie-Mellon University 
Ralph P. Schlenker, Systems Research Center, University of Maryland 
James Solberg, Engineering Research Center for Intelligent 

Manufacturing Systems, Purdue University 
~ ~ - - - _ , - « - _ - i 1 l— i ____ Otmnliiral 



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 Follow-up Form [for graduates employed in academia] 

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

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

Subjects 

Five of the 6 ERCs that participated in the Consensus Conference supplied project 
staff with names of their BS, MS, and Ph.D. graduates. The centers also supplied, if 
known, lists of employers of their graduates Each center provided as much information as 
they could about its graduates' supervisor and/br 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: 
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1. They must have graduated from one of the five participating ERC institutions. 

2 They must have been granted either a bachelors of science, a masters of 
science or a doctoral degree and have gone through commencement on or 
before August 31, 1989. 

3. They must have been employed for at least six months. 

Graduates who did not meet these three criteria were excluded from the pilot. 

Identifying ERC Graduates. Names of and information to help locate and contact 
ERC-affiliated graduates were supplied to project staff by five of the six ERCs that 
participated in the Consensus Conference. Each of the ERCs was requested to supply, if 
available without an inordinate amount of effort, as much of the following information as 
possible: 

1. Graduate's permanent home address (address of graduate's parents from 
their original application for admission); 

2. Phone number of graduate's parents; 
3. Name 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). 

The quality of the information supplied by the centers varied considerably. One of 
the centers provided exceptionally complete and accurate information (items 5 and 6 were 
up-to-date, for over 90% of the graduates). This enabled project staff to contact graduates 
with great efficiency. Two of the centers provided information that was 80% complete for 
item 5 and 60% complete for item 6. As a result, project staff were most often able to 
contact these centers' graduates within 3 to 5 telephone calls. Two of the centers submitted 
data sets which were only 50% complete for items 1 through 6. For these centers, 
therefore, project staff were often required to make 6 to 9 telephone calls in order to contact 
graduates. One of the centers provided virtually no information other than their graduates' 
names. A few employer names were provided, but no.information on the employers' 
state or city was included. Project staff made several attempts to improve the quality of 
data from this center and to contact the graduates with the information provided. These 
efforts failed and the center was not included in the pilot. Since this was an entirely voluntary 
effort, however, and since more that enough interview and survey data were being 
gathered from the other five ERCs, dropping this ERC from the feasibility project was not a 
problem. 

v 
Location of ERC Graduates. Using the above-referenced information several 

combinations of approaches were tested by project staff for locating ERC graduates. 
When the information provided for a graduate was exhausted without success, staff 
attempted to get more information from the center. When this was necessary, the 
graduate's center typically had no more information than was initially provided. Contacts 
with student's advisors were usually not productive, either because they had no additional 
information or were non responsive to letters which requested more information. 

Contact/Recruitment of ERC 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 ERC 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 was 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 see 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, npl about specific ERC trained employees. Once 
these points were covered by the interviewer, over 95% of ERC graduates agreed to 
complete a survey and to provide the name of the individual within their company or 
university to whom they reported. This was usually their supervisor, manager, or 
department chairperson. Once contacted by phone each graduate was asked if they would 
be willing to provide the name of the individual(s) in their employing company, or in the 
case of 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 was informed that we would contact, it they gave their permission, 
the individual(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 
centers that were located and subsequently contacted by project staff) were as follows: 

85% for center #1 
74% for center #2 
60% for center #3 
66% 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 names 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: 

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

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

88% for center #1 
84% for center #2 
88% for center #3 
7 1 % for center #4 
79% for center #5 
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A total of 283 ERC graduate follow-up survey forms were mailed. Of these, 230 
survey forms were returned resulting in a response rate of 81%. Only 217 (94%) of these 
were usable because 13 (6%) were not complete [7 had no center identifiers and 6 were 
not completed because the graduates did not feel they had enough contact with the ERC]. 
The totals for the BS Graduate Follow-Up Survey, the MS/Ph.D. Industrially Employed 
Graduate Follow-Up Survey, and the MS/Ph.D. Academically Employed Graduate 
Follow-Up Survey, were 39,111, and 67, respectively. 

ERC Graduate Employer/Supervisors 

Project staff identified and contacted employers of ERC graduates. Several 
methods were piloted. These are summarized in this section. 

Identifying Employers of ERC Graduates. A combination of approaches for locating 
ERC graduate employers were tested. These included letters and phone calls, as well as 
phone contacts alone. The communications were with the personnel departments of 
employers whose names were supplied by the centers to project staff. None of these 
approaches were effective for getting names of supervisors or managers of ERC-trained 
employees. The individuals contacted were either unwilling or unable to provide the 
information. As a result, all attempts to identify and contact ERC graduate employers 
directly were abandoned because they were unproductive. The only feasible method of 
identifying employed ERC graduates' supervisors, managers, and department 
chairpersons was to ask the ERC-trained employees for the names. Over 95% of the 
contacted graduates provided the names of their immediate supervisor. 

Contacting Employers of ERC Graduates. With the graduate's permission, then, 
each supervisor/manager name was given to one of five interviewers to be contacted by 
phone and asked whether they would be willing to participate in the telephone interview. 
Each employer was informed that their name had been supplied to us by one or more of 
their current employees. 

Participation Rates. A total of 165 employers were contacted by project staff. Of 
these 163 (99%) agreed to be interviewed. Because ERC graduate names were not 
released to the interviewees and because some employers did QQI know who their ERC 
graduate(s) were, 62 interviews (38%) of the otherwise eligible employers of ERC 
graduates had to be terminated before they were completed. Employer/supervisors could 
not make comparative judgments unless they knew or were able to figure out which of their 
employee(s) were ERC graduates. Some employer/supervisors could only ascertain 
which of their emptoyee(s) were ERC graduates after project staff information about ERCs 
in general and/or about the specific ERCs involved in this pilot project. Many could not 
figure it out even with this information. Therefore, only 101 (62%) of the 163 interviews 
were fully completed. Of the 101 completed interviews, 85 were of employers from 
industry and 16 were of employers from academia. The number of completed employer 
interviews from the five participating ERCs ranged from 14 to 40. The completion rates 
were roughly proportional to the numbers of graduates in the centers. 

8 



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 ERC students and graduates. The Attachments are 
as follows: 

Attachment A Employer Telephone Interview Script 
Attachments B • D Aggregated Results of ERC Employer interviews 
Attachments E - J Aggregated Results of ERC Graduate and Student 

Follow-up Surveys 
Attachments K - M Masked Results by ERC of the ERC 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 rjpl informed as to 
which numbers have been assigned to data from other centers.] 

The preliminary results in the attachments provide an informative glimpse at ERC 
graduate employers' and ERC graduates' views about ERC impacts on student 
development. Results from this 1991-92 development/pilot study clearly reflect initial 
progress towards the ultimate educational goals and outcomes of the ERCs. They should 
be useful as baselines against which future assessments may be compared. 

Conclusions about Data Sources and Methods. Results lead to several conclusions 
about data sources and data collection methods. First, regarding data sources, graduates of 
ERCs are very willing to complete a mail survey about their ERC experiences and to 
provide names of their immediate supervisors so that they can be approached about a 
telephone interview. Employers also respond willingly to questions that ask them to 
compare their ERC-trained employees with otherwise comparable employees who did 
not have ERC training. Second, regarding methods, Information available at the ERCs 
about where graduates are and what they are doing is inadequate. Even if the locating 
information is improved, the process of locating ERC 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 ERC Program's Educational Impacts. What do the 
preliminary results of this pilot suggest about the ERC Program and the ERCs' impacts on 
students? First, the pilot data from ERC students, graduates, and their employers indicate 
that each category of individuals have quite favorable views of ERCs and of their 
associations with them. Attachments B and E demonstrate this most graphically. Generally, 
both students and graduates report that they need more direct experiences with industry 
than they're now getting. Responses of graduates and employers indicate that neither 
group is very well informed about the ERC Program or about the specific ERC with which 
they are/were associated. Students, especially those about to graduate, need to be better 
informed about: why ERCs were established; what ERCs are; the ways in which an ERCs 
educational program differs from other graduate programs in the same academic area; how 
ERC-trained graduates can be expected to differ from non-ERC trained graduates, and; 
how to market themselves when they interview for jobs. Employers also say they would 
like more information about, as well as involvement in ERCs. 
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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 ERCs 
and their graduates be regularly and systematically gathered from employers of ERC 
graduates. The primary reason is that employers of ERC graduates are viewed by ERCs 
various constituencies as being the most credible data source for assessing the impacts of 
ERCs on industry. This was evident at both the ERC Conference in Boulder, Colorado in 
October of 1991, and at the NSF Centers Evaluation Work Group Meeting in February of 
1992. To that end the following recommendations are offered: 

1a. Require each ERC to approach each student who is about to graduate with a 
BS. MS. or Ph.D. for the purpose of asking them to voluntarily complete a 
Graduate Locator Information Form bv Mav 1st of each academic year. 

[Neither industrial nor academic employers of ERC graduates are set up to or 
willing to identify for 'outsiders1 which of their employees are ERC-trained. 
Individual center's personnel should not be relied on for setting up or 
maintaining any rinore detailed data bases than currently have.] 

1b. aii afrpgt tp gra^atp ?tg<jgnt$ §hpM i?p enppyraggd to ppmpipte a 
Graduate Locator Information Form, flf Federal Law allows it. completing the 
forms could be reouired.1 Students who elect not to complete a form must 
be assure that thy? win npt te any negate ppnsgqypnpgs fpr npt tp <jp sp. 

GRADUATE LOCATOR INFORMATION FORM 
CONTACTS FOR POSSIBLE USE IN LOCATING GRADUATES WHO ARE AFFILIATED WITH 

NATIONAL SCIENCE FOUNDATION ENGINEERING RESEARCH CENTERS 
It is likely that the National Science Foundation will want to contact you and other graduates 
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 of people who are likely 
to know where you will be during the next five years whom we could contact, if necessary, in 
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 
EXPECTED DEGREE: 
EXPECTED MONTH & YEAR OF COMPLETION: Month 

; Office; 

I 

PI .RASE LIST BELOW 

Individuals who are likely to know where you will be and how to locate YOU 
during the next five years: 

NAME: 

NAME: 

NAME: 

PHONE: 

PHONE: 

PHONE: 

Your Signature: 
IPte— return wmir emnoieted form to the oerion from whom yon recetvedjtj 
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[The Graduate Locator Information Form on page 13 should be distributed to 
students, possibly by mail, as early as possible during each student's last 
semester or quarter. It requests a signature from each student so that the 
form could be sent to any individual listed by the student who might want 
written confirmation that the then student had provided the name so that 
project 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. The 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.] 

Do not require ERCs to collect program/ evaluation data from current 
students. 

[First, this approach did not work well in this pilot. Second, ERCs personnel 
should stay concentrated on education-related tasks. Finally, follow-up data 
from current students would be redundant with currently collected course 
evaluation data and with the follow-up data that will be collected from ERC 
graduates.] 

The forms d e v e l o p e d 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 b e convened every three or four years. 

[During this pilot we were looking for outcomes that would be attributable to 
ERCs relatively early. As the centers and graduates mature other less 
frequently tracked graduate characteristics and accomplishments need to be 
considered. These could include such things as certifications and licenses 
obtained, appointed and elected positions held in professional societies, 
political appointments and/or offices, etc. In essence, professional 
accomplishments valued by industry and/or academia need to be more 
systematically tracked in the future. The purpose of future consensus 
conferences, then, would be to re-examine and modify, as necessary, the 
survey forms and telephone interview script so as to make them more 
sensitive to maturing graduates' characteristics.] 

ERC graduates' (BS. MS. and Ph.D.l employer/supervisor names should 
be sought, bv telephone, directly from the graduates. 

[Other methods of obtaining names of immediate supervisors were not 
effective. In addition, other methods would not assure that individual 
graduate's permission for contacting their immediate supervisor would have 
been obtained.] 

ERC graduates tBS. MS. and PhD.) should be recruited for the mail fotlow-
uo 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 ERC graduates must be located and contacted in order to identify their 
immediate supervisors, and since this major effort would already have been 
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completed, not to recruit them for follow-up purposes would result in the loss 
of a valuable data source.] 

6. Graduates should have been employed for A minimum OF ONE YEAR before 
thev are included in A follow-up EFFORT AND BEFORE their employer/SUPERVISOR IS 
approached for A TELEPHONE INTERVIEW 

[Prior to a 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 name of their 
immediate supervisor should be excluded from the employer interview 
portion of anv future studies. Such graduates mav be included mail follow-
UPS. if thev provide verbal consent. 

8. Follow-up surveys of ERC graduates should be conducted ON A cohort. 
center-bv center basis, bv a third party which is unaffiliated with an ERC or 
the ECD Program. These studies should not be conducted more often than 
at two year intervals. New members (graduates) should be added to the 
cohort at each iteration. 

[ERC Directors and NSF program managers agreed at the October 1991 
ERC Meeting in Boulder, Colorado that it would be much more difficult to 
assure respondents that their responses would remain confidential if the forms 
were sought by and/or sent to individuals at the ERCs. In addition, as 
graduates mature in their careers it would be extremely informative to track 
their accomplishments attained, position held, awards received, patients 
secured, etc.] 

9. Conduct telephone interview studies of employers of each ERCs BS. MS. 
and Ph.D. graduates once every two years. Employer selection should be 
tied to the graduate cohorts, thus allowing tracking of graduates' career 
development. Include individual ERCs beginning in the Spring of their fourth 
year of existence. 

Option 1: Study half of the eligible ERCs each year. 
Option 2: Study all eligible ERCs every other year. 

10. Interviews of employers of ERC graduates should be conducted bv a single 
third party that is not affiliated with either an ERC or the ECD Program. 

[ERC Directors and NSF program managers who attended the October 
1991 ERC Meeting in Boulder, Colorado where preliminary interview results 
were presented, agreed that respondents would not feel free to provide 
frank responses to interviewers that had center or program affiliations.] 

This pilot effort may become the first round of a series of recurring longitudinal efforts. 
Future replications could include additional ERCs as they mature and additional employers, 
students, and graduates as their numbers increase. 

1 2 



Confidentiality. 

All data resulting from this pilot will remain confidential. No ERC, ERC graduate or 
their employer will be identified or identifiable in any communication or report. Likewise, all 
contacts with ERC teaching and administrative faculty, and with ERC 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 NSF/ECD and to participants in the 
Project's 1991 Consensus Conference. 
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A T T A C H M E N T A / E R C E m p l o y e r Te l ephone I n t e r v i e w S c r i p t 

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

P r i m a r y I n t e r v i e w o f E R C G r a d u a t e S u p e r v i s o r o r M a n a g e r 

1A. S a v s o m e t h i n g l ike : Hello, my name is [use first & las t n a m e ] . Vm calling in regard 

to a National Science Foundation Study that we're conducting that is designed to assess its 

Engineering Research Center Program, [ p a u s e ? ] The NSF wants to find out what 

employers think about the E R C Program and its graduates. We were informed that you 

may be the manager or supervisor of a unit that employes E R C Graduates. Is that the 

case? 

If Yes, g o t o i p . 
If ' U n c e r t a i n 1 o r ' I d o n ' t t h i n k so 1 go to 4.  
If No , go t o 8, 

I B . Sav t OK. We'd like you to participate in a brief interview. Your identity and the identity 

of your company would be kept completely confidential. 

Will you help us by participating in the interview? Yes ; N o 

flf Yes , con t inue . If No, go to 81 

Is this a good time for you? Yes ; N o 

[If fliey w a n t a letter go ft> 31 
flf Yes , sav : Good o r GreatUfo t o 51 

flf N o . i t ' s n o t a good t i m e . S a y : Fine, When can we schedule an interview that would 

be more convenient for you? Da te ; T i m e 

T h e n sav : Good. VU call you then. Thanks for your time. Good Bye. f go t o 21 

2. f N O T E : Begin @ # 5 af te r r e i n t r o d u c i n g t h e in te rv iew! 

3 . S a v : Fine, Til send you a letter and call you in a week or so. Thank you very much. 
Good Bye. 

4. S a v : OK. Since you may not [don't?J supervise or manage E R C trained graduates, I 

wonder if you know who in your company does? 

If Yes, go t o 8.  

If No . go t o 10. 

5. S a v : First of all there're a few preliminaries. As I mentioned, the NSF supports a 

number of Engineering Research Centers located throughout the country. They're funded 

by the NSF ami Industry to achieve a number of specific goals. 

6. Sav: Are you familiar with ERCs? 

Yes f go t o 7a1: No ; Not Exact ly 
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7a. Sav: 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]: 

M I T (Biotechnology Process Engineering) 
Lehigh University (Large Structural Systems) 
Purdue University (Intelligent Manufacturing Systems) 
Carnegie-Mellon University (Engineering Design) 
University of Maryland (Systems Research) 
& Columbia {/^.(Telecommunications) + 12 others fgo to 7b. unless...! 

[Only If thev ask: 'Why these1, or 'How many are there1, or 'What other 
Universities have ERCs1 say: 
[There are 18 ERCs. We're interested in these six because they've been in 

existence long enough to have had a significant number of graduates.] 

[Only If thev want more information say: Others formed prior to 1988 

include [only give the research area if you1 re asked]: 

University of Illinois (Microelectronics) 
University of Ohio (Net Shape Manufacturing) 
University of Colorado/Colorado State (Optoelectronic Computing) 
Brigham Young University (Advanced Combustion) 
Duke UnivJUniv. of North Carolina (Cardiovascular Technologies) 
& U C L A (Hazardous Substances) 

7b. Sav: The National Science Foundation wants to know what employers think about E R C 

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. goto 81. 

7c. D o you supervise or manage them? 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 E R C grads? 

7f. D o most of your E R C graduates have PhJ)., masters or bachelor's degrees? 

Bachelor's Degrees : Master's Degrees 
Ph.D. Degrees : An Even Mixture 

7g. D o you know whether, in general, your company has had to offer higher beginning 

salaries for E R C graduates than for non-ERC graduates? 

Yes ; No ; Don't Know 
7h. Are beginning E R C grads salaries generally higher, about the same, or lower than non-

E R C grads? 

Higher ; About The Same ; Lower 
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8. S a v : Who else in your company might have had enough experience with ERC graduates 
to participate in an interview such as this one? flf t h e r e ' s n o one , go t o 101 

Name : Title : phone 

If t h e v give o n e n a m e , sav s o m e t h i n g l ike: Are there others? 

Name : Title : phone 

N a m e : Title : phone 

flf t h e in t e rv i ewee e i t h e r supervises o r m a n a g e s E R C g r a d s . go t o 111 

flf t h e i n t e r v i e w e e dec l ined t o d o t h e in te rv iew O R n e i t h e r supe rv i se s o r m a n a g e s 

E R C g r a d s . go t o 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 : OK, now I've 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 fgo t o 121: N o ; U n c e r t a i n [If No o r Unce r t a in , s ay : 

That's OK, I'll review some of the reasons for you in a few minutes, [ con t inue] 

12. Do you think that you have different expectations of ERC graduates than you do for non ERC graduates? 
Y e s ; N o fgo t o 131 

I f Yes , s a v : Can you elaborate? 

13. S*p Can you identify any noteworthy str*n?th* that ERC trained employees tend to 
exhibit that you believe are attributable to their ERC training? If t h e y hes i t a t e , s a v 
We re looking for any strengths that they may have that others do not usually exhibit. 
[check one ] Yes If Yes , savt What are they? ; No fgo to 141 
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14. SAV: Can you identify any noteworthy weaknesses that they tend to exhibit that you believe 
are attributable to their ERC training? IF 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 FGO TO 151 

15. SAV: 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 KNOW 

16. SAV: For the next question, we're defining a systems orientation as beginning with an idea 
and carrying it through development and production to its final conclusion. With that in 
mind, how would you compare ERC trained and non-ERC trained employees with respect 
to showing a systems orientation? [CHECK ONE] 

SHOW MORE OF A SYSTEMS ORIENTATION SOME MORE, SOME LESS 
SHOW LESS OF A SYSTEMS ORIENTATION NO DIFFERENCE 

DON'T KNOW 

17. SAV: Do you think they show any more of a tendency to serve as change agents within 
your company than non-ERC trained employees? 

YES ; NO ; UNCERTAIN 

18. SAV: Do you think they exhibit any more of a tendency to use cross disciplinary 
approaches to problem solving than non-ERC trained employees? 

YES j NO ; UNCERTAIN 

19. SAV: Do they generally require less initial training than non-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. Getting 'UP to speed' so that they become useful to the company in less time? 
YES ; NO ; UNCERTAIN 

20C. Scoping out problems? 
YES ; NO, ; UNCERTAIN 

20D. Evaluating 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. 

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, making people they work with more effective? 
YES ; NO ; UNCERTAIN 

20J. Overall understanding of your industry and how it works? 
YES ; NO ; UNCERTAIN 

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? 

MORE LIKELY TO RECRUIT : NO MORE OR LESS LIKELY 
LESS LIKELY TO RECRUIT : UNCERTAIN 

2 2 . SAV: Prior to this interview, 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 UJS. industry in education? 

YES NO ; UNCERTAIN 

2 3 . SAV: Based on your experiences with ERC trained employees, do you think the NSF is 
making reasonable progress towards these goals? 

YES NO ; UNCERTAIN 

2 4 . SAV: Do you have any recommendations as to how the NSF could improve the ERC Program? 
A. 



25 . Sav s o m e t h i n g l ike : 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? 
f If t h e r e ' s n o one , go t o 261 

Name : Title : phone 

If t h e v give o n e n a m e , sav some th ing l ike : Are there others? 
Name : Title : phone 
Name : Title : phone 

26. Sav : OK, that completes the interview. Thank you VERY much for your time! 

USE THE SPACE BELOW TO MAKE 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 / RESULTS OF 1 9 9 1 - 9 2 PILOT INTERVIEWS OF 
EMPLOYERS E R C GRADUATES: 

FIGURES 1 THRU 1 8 BASED ON AGGREGATED INDUSTRIAL AND ACADEMIC EMPLOYERS 
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Ftq. A: Do ERC qrads show more of a 
systems orientation? 

( Combined N = ION 

6% 

55% 

H Show More 

EH Some 
More/Less 

• No 

Difference 

Show Less 

0 Don't Know 

Ftq. 5: Do ERC qrads show more of a 
tendency to serve as chanqe agents? 

(Combined N = ION 

24% 

50% 

m Yes 

Same 

• No 

0 Dont Know 

Ftq. 6: Do ERC qrads show more of a tendency F ,Q- 7- Do ERC qrads generally requi 
to use cross-disciplinary approachs? less initial traininq? 

(Combined N= i d ) (Combined N = 101 ) 

Ftq. a Are ERC qrads quicker at "qetting up to speed"? 
( Combined N = 101) 

l 0% 

2 }% 

59% 

Fiq. 9: Are ERC qrads any better at 
scopinq out problems? 
( Combined N = 101 ) 

2% 

2 \% 

52% 

1 
1 5% 

m Yes 

Same 

• No 

Don't Know 
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iq. 10: Are ERC grads better at evaluatinq F , q - 1 A r e E R C 9 rads better at communicating 
potential solution? w 1 t h others? 

( Combined N = 101) (Combined N= i o i ) 

Fiq. 12: Are ERC qrads better at movinq 
research concepts into usable products? 

(Combined N = io i ) 

w 4Q% 

Fiq. 13: Dr ERC qrads have a greater breadth 
of technical understandinq? 

( Combined N = io i ) 

l 4% 

6% 

m Yes 

m Same 

• No 

59% 
Don't Know 

Fiq. 14: Do ERC qrads have a qreater 
depth of technical understandinq? 

(Combined N = IOI ) 

1 4% 

2 1 % 
44% 

2 \% 

Fiq. 15: Do ERC qrads show more leadership? 
(Combined N = io i ) 

22% 

25% 

3 0 % 

2 3 % 

• Yes 

Same 

• No 

No 
Response 
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FIQ. 16: DO ERC QRADUATES TEND TO DEMONSTRATE 
ANY MORE SENSE/VISION? 

( COMBINED N = 101). 

I 4% 

32% 

5\% 

• MORE 
SENSE/VI SI ON 

EU LESS 
SENSE/VISION 

• NO DIFFERENCE 

E2 DON'T KNOW 

FIQ. 17: DO ERC QRADS HAVE AN OVERALL 
UNDERSTANDINQ OF YOUR INDUSTRY? 

(COMBINED N = 101 ) 

2 \% 

FIQ. IA ARE YOU ANY MORE OR LESS 
LIKELY TO RECRUIT ERC QRADS? 

(COMBINED N = 101) 
1 3% 

I 5% 

I 0% 
62% 

• MORE 
LIKELY 

• NO 
MORE/ NO 
LESS 

• LESS LIKELY 

E3 DON'T KNOW 
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Figures 19 thru 54 Present Paired Comparisons of 
industrial versus Academic Employers1 Ratines 

with Associated Chi Square and p-values 

Fiq. 19: Do you have different 
expectations of ERC qrads? 
(N = 83 industrial employers) 

2 5 % 

Fiq. 20: Do you have different 
expectations of ERC qrads? 
( N = i 8 academic employers) 

1 )% 

m Yes 

• No 

0 No Response 

d.f. = 2 

• Yes 

• No 

0 No Response 

P = 0.2615 
72% 

Valid Cases = 1 0 1 

Fiq. 21- Can you identify noteworthy 
weakness of ERC qrads? 
( N = 83 industrial employers) 

• Yes 

• No 

Don't 
know 

70% 

% 23: Can you identify any noteworthy 
strenqths of ERC qrads? 
N = 83 industrial employers ) 

1 2% 

22% 

Fiq. 22: Can you identify noteworthy 
weakness of ERC qrads? 
( N = 18 academic employers) 

• Yes 

• No 

Don t 
know 

X2 = 0.2836 d.f. = 2 p = 0.8678 
67% 

Valid cases = 1 0 1 

Fiq. 24: Can you identify any noteworthy 
strengths of ERC qrads? 
(N = 18 academic employers) 

• Yes 

• No 

0 Don't Know 

66% 50% 

• Yes 

44% • No 

Don t Know 

X2 - .6.1374 d.f. = 2 p = 0.0465 Valid cases = 1 0 1 
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FIQ. 25: DO ERC QRADS SHOW MORE OF A 
SYSTEMS ORIENTATION? 

S3 INDUSTRIAL EMPLOYERS) 

mm 
6% 

5 8 % 

• SHOW MORE 

SOME 
MORE/ LESS 

• NO 
DIFFERENCE 

S 3 SHOW LESS 

DONT KNOW 

F'Q- 26: DO ERC QRADS SHOW MORE OF A 
SYSTEMS ORIENTATION? 
(N = 18 ACADEMIC EMPLOYERS) 

X 2 = 4 . 6 7 6 7 D.F.= 5 

44% 

•Q- 27: DO ERC QRADS SHOW MORE OF A 
NOENCY TO SERVE AS CHANQE AGENTS? 
N = 8 3 INDUSTRIAL EMPLOYERS) 

L 0% 

6% 

VALID CASES = 1 0 1 

F>Q 28: DO ERC QRADS SHOW MORE OF A 
TENDENCY TO SERVE AS CHANQE AGENTS? 
( N = IS ACADEMIC EMPLOYERS) 

• SHOW MORE 

G SOME 
MORE/LESS 

• NO 
DIFFERENCE 

S I SHOW LESS 

0 DON'T KNOW 

I 5% > S R 

• YES 

SAME 

5 5 % • NO 

0 DONT KNOW 

2 8 % • YES 

m SAME 

• NO 

DON'T KNOW 

X 2 = 9 . 0 3 9 8 D.F. = 4 P = 0 . 0 6 0 , VALID A - " ' 1 0 , 

;IQ. 29: DO ERC QRADS SHOW MORE OF A TENDENCY 
O USE CROSS-DISCIPLINARY APPROACHS? 
N = 8 3 INDUSTRIAL EMPLOYERS) 

F'ft 30: DO ERC QRADS SHOW MORE OF A TENDENCY 
O USE CROSS-D.SC.PL,NARY APPROACHS? V 

' 8 ACADEMIC EMPLOYERS) 
I 0% 

6% 

• YES 

SAME 

• NO 

0 DONT KNOW 

1 1% 

6 3 % 

• YES 
EBJL SAME 

• NO 

DONT KNOW 

5 0 % 

, 0 , 

3 1 
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IQ. 31: DO ERC QRADS GENERALLY REQUIRE 
LESS INITIAL TRAIMNQ? 
( N = 8 3 INDUSTRIAL EMPLOYERS) 

I 5% 

1 2% 
m YES 
Bf SAME 

• NO 

DOIRT KNOW 

FIQ. 32: DO ERC QRADS GENERALLY REQUIRE 
LESS INITIAL TRAININQ? 
(N = 18 ACADEMIC EMPLOYERS ) 

7! 

38% 

2 7 % • YES 
MM SAME 

• NO 

0 DONT KNOW 

X 2 - I 6 . 0 3 3 2 D.FF. = 4 P = 0 . 0 0 3 VALID CASES = 1 0 1 

FIQ. 33: ARE ERC QRADS QUICKER 
AT "QETTMQ UP TO SPEED"? 
( N = 8 3 INDUSTRIAL EMPLOYERS) 

9% 

1 6% 

L 0% 

• YES 
Bi SAME 

• NO 

DON'T KNOW 

FIQ. 3 4 ARE ERC QRADS QUICKER AT 
QETTMQ UP TO SPEED'? 

( N = 18 ACADEMIC EMPLOYERS) 

1 1% 

4 5 % 

3 3 % • YES 

SAME 

• NO 

DON'T KNOW 

D.F. = 4 P = 0 . 0 0 5 1 VALID CASES = LOI 

FIQ. 35: ARE ERC QRADS ANY BETTER AT 
SCOPING OUT PROBLEMS? 
( N = 8 3 INDUSTRIAL EMPLOYERS) 

I 3% 

7% 

^ ^ ^ ^ 

I 2 

5 8 % 

FIG. 36: ARE ERC GRATIS ANY BETTER AT 
SCOPING OUT PROBLEMS? 
( N = 18 ACADEMIC EMPLOYERS) 

5% 

39% 

2 8 % • YES 
lui SAME 

• NO 

DON'T KNOW 

X2 - 9 . 9 9 4 6 D.F. = 4 P = 0 . 0 4 0 5 VALID CASES = 1 0 1 
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FIQ. 3 7 ARE ERC QRADS BETTER AT EVALUATING 
POTENTIAL SOLUTIONS? 
( N = 8 3 INDUSTRIAL EMPLOYERS) 

I 4% 

24% 
47% 

m YES 

SAME 

• NO 

DORVT KNOW 

FIQ. 38: ARE ERC QRADS BETTER AT EVALUATING 
POTENTIAL SOLUTIONS? 
( N = 18 ACADEMIC EMPLOYERS) 

5 ! 

X2 - L Q 4 7 9 d.f. = 4 p = 0 . 7 4 5 3 Valid cases = 1 0 1 

• YES 

SAME 

5 6 % • NO 

DON'T KNOW 

FIQ. 39: ARE ERC QRADS BETTER AT 
COMMUNICATMQ WITH OTHERS? 
(N = 8 3 INDUSTRIAL EMPLOYER) 

I 2 

4 8 % 

• YES 

SAME 

• NO 

DON'T KNOW 

I 9% 

FIQ. 40: ARE ERC QRADS BETTER AT 
COMMUNICATMQ WITH OTHERS? 
(N = IS ACADEMIC EMPLOYERS) 

0% 

X2 = 4.3751 d.f. = 4 p = 0.3576 

• YES 

SAME 

4 4 % • NO 

DON'T KNOW 

7% 

Valid cases = 1 0 1 

FIQ. 4 1 : ARE ERC QRADS BETTER AT MOVING RESEARCH , Q ' 4 2 : A R E E R C
 Q r a Q s BETTER AT MOVINQ 

CONCEPTS INTO USABLE PRODUCTS? RESEARCH CONCEPTS INTO USABLE PRODUCTS? 
( N = 8 3 INDUSTRIAL EMPLOYERS ) (N = 18 ACADEMIC EMPLOYERS) 

X2 _ 3.5784 d.f. = 4 p = 0.4661 Valid cases = 1 0 1 
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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 = 83 industrial employers) ( N = 18 academic employers ) 

- 2 0 . 2 3 4 8 D.F. = 4 P = 0 . 0 0 0 4 VALID CASES = 1 0 1 

Fiq. 45: Do ERC qrads have a greater depth 
of technical understanding? 
( N = 83 industrial employers ) 

• Yes 
HI Same • 
• No 
0 Dont Know 

Fiq 46: Do ERC qrads have a greater depth 
of technical understanding? 
( N = 18 academic employers) 

22% 

50% 

• Yes 
NN Same 
• No 
0 Don't Know 

D.F. = 4 P = 0 . 0 0 4 7 VALID CASES = 1 0 1 

Fiq. 47- Do ERC qrads show more leadership? 
(N = 83 industrial employers) 

3 1 % • Yes 
№81 Same 
• No 
B No 

Response 
25% 

X 2 = 7 . 3 9 0 9 D.F. = 4 

Fiq. 48: Do ERC qrads show more leadership? 
(N = 18 academic employers) 

44% 

• Yes 
Same 

• No 
No 
Response 

P = 0 . 1 1 6 6 VALID CASES = I O I 
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FIQ. 49: DO ERC QRADUATES TEND TO 
DEMONSTRATE ANY MORE SENSE/VISION? 
( N = 8 3 INDUSTRIAL EMPLOYERS) 

2 8 % 5 5 % 

4 % 

• MORE 
SENSE/ VISION 

• LESS 
SENSE/VIS ION 

• NO DIFFERENCE 

DON'T KNOW 

FIG. 50: DO ERC GRADUATES TEND TO DEMONSTRATE 
ANY MORE SENSE/VISION? 
( N = IS ACADEMIC EMPLOYERS) 

I 7% 

33% 

0% 

50% 

X 2 - 4 . 6 5 8 8 D.F. = 4 P = 0 . 3 2 4 1 VALID CASES = 1 0 1 

• MORE 
SENSE/VISION 

• LESS 
SENSE/VISION 

• NO DIFFERENCE 

DON'T KNOW 

FIQ. 51 : DO ERC QRADS HAVE AN OVERALL 
UNDERSTANDINQ OF YOUR INDUSTRY? 
( N = 8 3 INDUSTRIAL EMPLOYERS) 

1 2% 

m m YES • SAME 
53% • NO 

DON'T KNOW 

X 2 = 2 . 6 7 3 5 D.F. = A 

FIQ. 52: DO ERC QRADS HAVE AN OVERALL 
UNDERSTANDINQ OF YOUR INDUSTRY? 
( N = 18 ACADEMIC EMPLOYERS) 

6% 

3 3 % 4 4 % 

• YES 

SAME 

• NO 

DON'T 
KNOW 

P = 0 . 6 1 3 9 

1 7% 

VALID CASES = 1 0 1 

FIG. 53: ARE YOU ANY MORE OR 
LESS LIKELY TO RECRUIT ERC GRADS? 
( N = 8 3 INDUSTRIAL EMPLOYERS) 

12% 

% 

7 0 % 

• MORE 
LIKELY 

NO 
MORE/ NO 
LESS 

• LESS LIKELY 

0 DON'T KNOW 

FIG. 54: ARE YOU ANY MORE OR 
LESS LIKELY TO RECRUIT ERC GRADS? 
(N = 18 ACADEMIC EMPLOYERS) 

L 7% 

335? 

X 2 = 1 5 . 7 0 4 5 D.F. = 4 P = 0 . 0 0 3 4 VALID CASES = 1 0 1 

• MORE 
LIKELY 

111 NO 
MORE/ NO 
LESS 

• LESS LIKELY 

DONT KNOW 
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A T T A C H M E N T C / EMPLOYER INTERVIEW RESULTS (1991-92 PILOT) BY CENTER (MASKED): 
EMPLOYERS' COMPARISONS OF E R C TRAINED EMPLOYEES 

WITH OTHERWISE COMPARABLE EMPLOYEES FROM NON-ERC INSTITUTIONS 

1. ARE YOU FAMILIAR WITH ENGINEERING RESEARCH CENTERS (ERCS)? 

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

YES 
NOT EXACTLY 
NO 
UNCERTAIN 

333 
0.0 

61.1 
5.6 

645 
0.0 

28.6 
7.1 

525 
25 

275 
175 

40.0 
40.0 
20.0 

0.0 

42.9 
0.0 

42.9 
143 

475 
6.9 

34.7 
10.9 

1 MISSING CASES = 0 X 2 = 39.6454 P = 0.0001 

2. DO MOST OF YOUR FIRMS ERC GRADUATES HAVE DOCTORAL, MASTERS OR BACHELORS DEGREES? 

1 f 3 4 5 OVERALL 
(N=18) (N=14) (N=40) (N=15) (N=14) (N=101) 

BS 
MS 
PHD 
EVEN MIX. 

11.1 
333 
22.2 
11.1 

143 
0.0 

21.4 
643 

0.0 
15.0 
225 
475 

6.7 
533 
20.0 
20.0 

143 
28.6 

0.0 
143 

6.9 
23.8 
18.8 
34.7 

1 MISSING CASES = 0 X 1 = 41.94 P s 0.0004 1 

3. DOES YOUR FIRM OFFER HIGHER BEGINNING SALARIES FOR ERC GRADUATES? 

0»nt#r Nlnmher 1 1 3 4 5 O V E R A L L 
(N=18) (N=14) (N=40) (N=15) (N=14) (N=101) 

YES 5.6 
NO 2 7 * 
DON'T KNOW 27.8 

7.1 
643 
28.6 

0.0 

10.0 
70.0 

7 5 
125 

0.0 
533 
40.0 

6.7 

0.0 
143 
643 
21.4 

5.9 
515 
26.7 
15.8 

I MISSING CASES = 0 * 2 = 35.2587 P s 0.0004 

4. ARE BEGINNING ERC GRADUATES SALARIES GENERALLY HIGHER THAN NON-ERC GRADUATES? 

2 3 4 5 O V E R A L L 

(N=18) (N=14) (N=40) (N=15) (N=14) (N=101) 

HIGHER 5.6 
SAME 5.6 
NO ANSWER 88.9 

7.1 
7.1 

85.7 
MISSING CASES a 

10.0 
65.0 
25.0 

¡0 X 1 = 44̂ 015 

6.7 
60.0 
333 
P s 0.000Ó"" 

0.0 
0.0 

100.0 

6.9 
36.6 
56.4 

Tenter Number 1 2 3 4 5 O V E R A L L 
/Vf 

(N=18) (N=14) (N=40) (N=15) (N=14) (N=101) 

16.7 
333 
50.0 

21.4 
21.4 
57.1 

375 
25.0 
375 

333 
66.7 

0.0 

7.1 
35.7 
57.1 

26.7 
33.7 
42.7 

YES 
NO 
NO ANSWER 

MISSING CASES = 0 ^ = 29.7329 P = 0.0031 
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6. D o you have different expectations of ERC graduates? 

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

YES 
NO 
NO ANSWER 

16.7 
44.4 
38.9 

21.4 
42.9 
35.7 

223 
65.0 
12.5 

333 
66.7 
0.0 

143 
42.9 
42.9 

21.8 
55.4 
22.8 

I MISSING CASES = 0 X 2 = 14.5311 

7. Can you identify noteworthy strengths of ERC graduates? 

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

YES 
NO 
NO ANSWER 

77.8 
2Z2 
0.0 

92.9 
7.1 
0.0 

52.5 
30.0 
17.5 

60.0 
40.0 

0.0 

42.9 
28.6 
28.6 

62.4 
26.7 
10.9 

MISSING CASES = 0 X l = 183171 P = 0.0190 

8. 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 0.0 20.0 26.7 0.0 17.8 
NO 66.7 92.9 65.0 66.7 643 693 
NO ANSWER 0.0 7.1 15.0 6.7 35.7 12.9 

MISSING CASES = 0 X 2 = 18.4355 P = 0.0182 

I D o E R C graduates tend to demonstrate any more sense/vision? 
Center Number 1 9 3 

(N=18) (N=14) (N=40) 
MORE 44.4 71.4 47.5 
NO DIFFERENCE 44.4 143 40.0 
LESS 0.0 7.1 0.0 
DONTKNOW 11.1 7.1 7 5 
NO RESPONSE 0.0 0.0 5.0 

OVERALL 
(N=15) 

533 
333 

0.0 
133 
0.0 

(N=14) 

50.0 
7.1 

143 
0.0 

28.6 

(N=101) 

51.5 
31.7 

3.0 
7.9 
5.9 

MISSING CASES = 0 X * = 33.0639 P a 0.0072 

¡0. D o E R C graduates show more of a systems orientation? 

_ Center Number 1 2 3 4 5 OVERALL 
(N=18) 

MORE 61.1 
MORE/LESS 11.1 
LESS 0.0 
NO DIFFERENCEl 1.1 
DONTKNOW 16.7 
NO ANSWER 0.0 

(N=14) 

71.4 
0.0 
7.1 

143 
7.1 
0.0 

(N=40) 

50.0 
5.0 
5.0 

25.0 
75 
IS 

(N=15) 

60.0 
6.7 
0.0 

20.0 
133 
0.0 

(N=14) 

42.9 
7.1 
0.0 

21.4 
0.0 

28.6 

(N=101) 

55.4 
5.9 
3.0 

19.8 
8.9 
69 

MISSING CASES = 0 X 2 = 23.0725 P = 0.2852 
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11. DO ERC GRADUATES SHOW MORE OF A TENDENCY TO SERVE AS CHANGE AGENTS? 

Cento 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 55.6 85.7 325 60.0 50.0 505 
SAME 16.7 7.1 275 6.7 143 175 
NO 222 7.1 35.0 26.7 7.1 23.8 
UNCERTAIN 5.6 0.0 0.0 6.7 0.0 2.0 
NO ANSWER 0.0 0.0 5.0 0.0 28.6 5.9 

I MISSING CASES = 0 X 1 s 35.0671 P « 0.0039 1 

12. DO ERC GRADUATES SHOW MORE OF A TENDENCY TO USE CROSS-DISCIPLINARY APPROACHES? 

Center Number 1 9 3 4 5 OVERALL 
(N=18) (N=14) (N=40) (N=15) (N=14) (N=101) 

YES 55.6 78.6 575 60.0 643 61.4 
SAME 11.1 7.1 125 133 7.1 10.9 
NO 27.8 143 225 133 0.0 17.8 
UNCERTAIN 5.6 0.0 0.0 133 0.0 4.0 
NO ANSWER 0.0 0.0 5.0 0.0 28.6 59 

MISSING CASES = 0 X 1 = 35.3787 P = 0.0634 

13. DO ERC GRADUATES GENERALLY REQUIRE LESS INITIAL TRAINING? 

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

YES 66.7 78.6 525 46.7 57.1 58.4 
SAME 11.1 7.1 175 6.7 7.1 11.9 
NO 16.7 143 175 333 0.0 16.8 
UNCERTAIN 0.0 0.0 7 5 133 7.1 5.9 
NO ANSWER 5.6 0.0 5.0 0.0 28.6 69 

MISSING CASES = 0 X 1 = 23.7866 P = 0.0943 

14. ARE ERC GRADUATES QUICKER AT "GETTING UP to SPEED"? 

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 

722 
11.1 
11.1 
0.0 
5.6 

85.7 
0.0 

143 
0.0 
0.0 

50.0 
125 
30.0 

2 5 
5.0 

533 
133 
26.7 

6.7 
0.0 

50.0 
7.1 
7.1 
7.1 

28.6 

59.4 
9.9 

20.8 
3.0 
6.9 

MISSING CASES = 0 X2s2JAS39 P = 0.1021 I 
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15. Are ERC graduates any better at scoping out problems? 

Center Niumhw 1 
(N=18) 

YES 
SAME 
NO 
UNCERTAIN 
NO ANSWER 

66.7 
11.1 
16.7 
0.0 
5.6 

(N=14) 

71.4 
143 
143 
0.0 
0.0 

(N=40) 

45.0 
20.0 
27.5 
2 5 
5.0 

(N=15) 

40.0 
133 
26.7 
20.0 

0.0 

5 
(N=14) 
50.0 
7.1 
7.1 
7.1 

28.6 

MISSING CASES = 0 ^ = 27.6099 P = 0.Ô3s7 

OVER A T.I 
(N=101) 

525 
14.9 
20.8 
5.0 
6.9 

16. Are ERC graduates better at evaluating potential solutions? 

nter •Jumber 1 
(N=18) 

YES 
SAME 
NO 
UNCERTAIN 
NO ANSWER 

55.6 
16.7 
22.2 
0.0 
5.6 

(N=14) 

71.4 
143 
143 
0.0 
0.0 

_3_ 
(N=40) 

45.0 
125 
325 

5.0 
5.0 

_4_ 
(N=15) 
333 
133 
333 
20.0 
0.0 

_5_ 
(N=14) 
42.9 
143 
7.1 
7.1 

28.6 

_QVI 
(N=101) 

485 
13.9 
24.8 
5.9 
6.9 

MISSING CASES =»0 X* = 253244 P = 0.0643 

Are ERC graduates better at communicating with others? 

YES 
SAME 
NO 
UNCERTAIN 
NO ANSWER 

(N=18) 

50.0 
222 
222 
0.0 
5.6 

(N=14) 

78.6 
7.1 

143 
0.0 
0.0 

(N=40) 

40.0 
15.0 
375 
25 
5.0 

46.7 
26.7 
20.0 
6.7 
0.0 

35.7 
28.6 
0.0 
7.1 

28.6 

MISSING CASES a 0 ^8:28.752 P = 0.033« 

_QVI 
(N=101) 
475 
18.8 
23.8 
3.0 
6.9 

18. Are ERC graduates better at moving research concepts into usable products? 

YES 
SAME 
NO 
UNCERTAIN 
NO ANSWER 

50.0 
16.7 
16.7 
5.6 

11.1 

57.1 
21.4 
143 
7.1 
0.0 

475 
20.0 
225 
2 5 
7 5 

46.7 
6.7 

133 
26.7 
6.7 

42.9 
7.1 
7.1 
7.1 

35.7 

MISSING CASES s 0 X* = 22.6299 P = 0.124" 

485 
15.8 
16.8 
7.9 

10.9 
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19. DO ERC GRADUATES HAVE A GREATER BREADTH OF TECHNICAL UNDERSTANDING? 

Center Niimhrt- 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 66.7 78.6 65.0 46.7 28.6 59.4 
SAME 11.1 143 10.0 20.0 35.7 15.8 
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 7 5 0.0 28.6 6.9 

MISSING CASES = 0 X 2 = 288686 P = 0.0248 I 

20 . DO ERC GRADUATES HAVE A GREATER DEPTH OF TECHNICAL UNDERSTANDING? 

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 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 20.8 
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 

1 MISSING CASES = 0 X 2 = 323714 P = 0.0089 » 

2 1 . DO ERC GRADUATES SHOW MORE LEADERSHIP? 

Center Number 1 0 3 4 5 O V E R A L L 
(N=18) (N=14) (N=40) (N=15) (N=14) (N=101) 

YES 
SAME 
NO 
UNCERTAIN 
NO ANSWER 

333 
222 
21% 

5.6 
11.1 

71.4 
21.4 

7.1 
0.0 
0.0 

225 
15.0 
425 
10.0 
10.0 

133 
46.7 

6.7 
333 

0.0 

28.6 
21.4 

7.1 
143 
28.6 

30.7 
22* 
24» 
11.9 
9.9 

MISSING CASES»0 X 2 = 4l£6Sl P = 0.0005 ~ l 

22 . ARE YOU ANY MORE OR LESS LIKELY TO RECRUIT ERC GRADUATES? 

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

MORE LIKELY 
NO MORE/LESS 
LESS LIKELY 
UNCERTAIN 
NO ANSWER 

722 
0.0 
5.6 

11.1 
11.1 

85.7 
0.0 

143 
0.0 
0.0 

55.0 
15.0 
20.0 

5.0 
5.0 

60.0 
26.7 
133 
0.0 
0.0 

50.0 
0.0 

143 
0.0 

35.7 

62.4 
9.9 

14.9 
4.0 
8.9 

MISSING CASES = 0 X* = 32^544 P = 0.0082 
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23. Wor » « , i n t e I v i e w , w e r e y a i a i w t ^ ^ ^ ^ ^ 

YES 
SAME 
NO 
NO ANSWER 

MISSING CASFc - 1 ) xl = 1 „ ~ 

24. 
^ do >»u ^ NSF is m a l t i l l g 

_Center Mi 

YES 
SAME 
NO 
UNCERTAIN 
NO ANSWER 

50.0 
16.7 
5.6 

11.1 
16.7 

78.6 
7.1 
0.0 

143 
0.0 

525 
125 
125 
7 5 

15.0 

MISSING CASUS „ YI^IQK-,-

46.7 
6.7 

133 
333 
0.0 

_P = 0.22«2 

57.1 
0.0 
7.1 
7.1 

28.6 

(N=101) 

55.4 
9.9 
8.9 

12.9 
12.9 
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A T T A C H M E N T D / VERBAL COMMENTS (RECORDED BY INTERVIEWERS) 
FROM 1991-92 PILOT INTERVIEWS OF 101 E R C 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 DELETED] 

FNOTE: THE NUMBER OF COMMENTS VARIES ACROSS CENTERS PRIMARILY BECAUSE THE NUMBER OF INTERVIEWS VARIES. 1 

DO YOU KNOW WHETHER, IN GENERAL, YOUR COMPANY HAS HAD TO OFFER HIGHER 
BEGINNING SALARIES FOR E R C 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. 

ARE BEGINNING E R C 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 piogiam is designed to locate the best 
available PhD. graduates. 

ARE YOU FAMILIAR WITH THE REASON WHY E R C S WERE ESTABLISHED? 

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

(04) Bring industry and education together. 

DO YOU THINK THAT YOU HAVE DIFFERENT EXPECTATIONS OF E R C GRADUATES THAN YOU DO 
FOR NON E R C 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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13. 

(03) Our company works closdy 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. 

(03) We expect ERC graduates to come with strong practical experiences and the ability to transfer technology. 

(03) Expect them to arrive with the level of education and experience reflecting the University from which they graduates. 

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

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

(03) 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. 

C a n y o u ident i fy a n y n o t e w o r t h y s t r e n g t h s t h a t E R C t r a i n e d e m p l o y e e s t e n d t o 
exh ib i t t h a t y o u bel ieve a r e a t t r i b u t a b l e t o t h e i r E R C t r a i n i n g ? 

(01) 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 specific 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. 

(01) ERC graduates have a better sense of the 'real world' versus the isolation of academics. 
(01) 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 multi-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-on1 

involvement within the corporate world. 

(02) ERC graduates have strong theoretical background in 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 understanding of how the world 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 
interesting pieces of work. 

(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 comparative base; I 
judge their graduates against the best of all other universities. Not just against other graduates. 

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

(03) Might be able to work on larger engineering efforts with mem 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 clearly 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 interdisciplinary. 

(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 intellectually 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/PhJD. graduates. 

(05) We are always happy with these people. 

(05) ERC graduates are highly motivated 
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CAN YOU IDENTIFY ANY NOTEWORTHY WEAKNESSES THAT E R C GRADUATES TEND TO EXHIBIT 
THAT YOU BELIEVE ARE ATTRIBUTABLE TO THEIR E R C 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 skills. 

(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 years 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 time 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 
academic area] problems. 

(04) ERC graduates' depth may suffer. 

(05) Pessimistic attitudes. 

DO THEY TEND TO DEMONSTRATE ANY MORE SENSE OR VISION OF HOW THEIR SKILLS CAN 
CONTRIBUTE TO COMPANY SUCCESS THAN DO NON-ERC TRAINED EMPLOYEES? 

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

(04) ERC graduates have a better perspective on industry. 
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For the next question, we are defining a systems orientation as beginning with an 
idea and carrying it through development and production to its final conclusion. 
With that in mind, how would you compare ERC trained and non-ERC trained 
employees with respect to showing a systems orientation? 

(03) Superior 

17. Do you think ERC graduates show any more of a tendency to serve as change 
agents within your company than non-ERC trained employees? 

(03) No - good researcher will do it anyway 

(03) Yes, conceptually - they ought to be better, broader. 

18. Do you think ERC graduates exhibit any more of a tendency to use cross 
disciplinary approaches to problem solving than non-ERC trained employees? 

(03) No more than anyone else. 

(04) Current graduates are still schooled in traditional styles. New generation of graduates will show 
this more because of new trends in teaching and advising. 

(05) ERC graduates have a higher "comfort level" with cross-disciplinary research 

19. Do ERC graduates generally require less initial training than non-ERC trained 
employees? 

(03) Our ERC graduate was hired because he knew his research area. It is difficult to judge when you 
only have one ERC graduate. 

(03) A gross generalization: ERC broader; non-ERC narrower. This is a complex question. ERC 
graduates seem to take longer to adapt to environments but are able to draw upon more sources. 

20b. Are ERC graduates generally better at getting 'up to speed1 so that they become 
useful to the company in less time? 

(03) 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 ERC graduates generally better at communicating with others? 

(01) Our ERC graduate communicates well with others at his level; there is a problem communicating 
with less experienced employees. 

(03) Clearly 

20f. Moving research concepts into usable processes, devices or outcomes. 

(01) Outstanding 

21. Based on your experiences with ERC-trained employees to date, are you any more 
or less likely to attempt to recruit them in the future? 

(03) No. this is not a strong motivating factor - ERCs and other institutes are comparable in that regard. 
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2 2 . P r i o r t o t h i s in te rv iew, w e r e you a w a r e t h a t E R C s w e r e e s t ab l i shed b y t h e N S F 
wi th t h e m a n goal b e i n g t o inc rease t h e e m p h a s i s on c r o s s d i s c i p l i n a r y r e s e a r c h 
w i th a t e a m w o r k a n d sys tems o r i e n t a t i o n a n d t o inc rease t h e i n v o l v e m e n t of U S 
I n d u s t r y in e d u c a t i o n ? 

(03) Absolutely 

2 3 . Based o n y o u r exper iences wi th E R C t r a i n e d employees , d o y o u t h i n k t h e N S F is 
m a k i n g r e a s o n a b l e p r o g r e s s t o w a r d s t h e s e goa l s? 

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

24 . D o you h a v e a n y r e c o m m e n d a t i o n s a s t o h o w t h e N S F c o u l d i m p r o v e t h e E R C 
P r o g r a m ? 

(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 multi-disciplinary approach. Need to identify strong leaders at EACH institution. 

(02) Provide more funding. 

(02) Expand the program; target some 'second tier1 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 
for grant 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 institutes is not happening because the faculty are not interested in doing cross-
disciplinary training. Need to encourage more 'networking1 among the ERCs. Little evidence that 
much of the technology/research has been directly transferred to industry. 
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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 more fully in joint university/industrial 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 on the computing initiatives. 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. Tbe 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 numbers 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 they have an ERC. 
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(03) We need to hear more about the programs at the ERCs. NSF must do a better job of informing 
companies, especially small companies in specific 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 
change. 

(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 t*rhnim\ 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 respondeat cautioned that in some instances s/he did not know if 
stronger on the job performance was attributable to the ERC piogiain 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 
may lose their funding.] 

(04) Hire research faculty. 

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

(04) Continue co-op experiences. 
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(04) Difficult to say, Nothing in particular. Program is working. 

(04) Encourage greater use of internships; working on-site in industry should occur as often as possible. 

(05) Keep up the good work. 

(05) Continue to fund strong programs; do not just fund the start-up phase and then drop the funding. 

(05) Need to make industry more aware of the ERC program 

(05) Continue the programs, create more industry awareness of ERCs. 

(05) Excellent program, top notch individuals - but, should concentrate on those ERCs already 
established, not add more. 
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UNSOLICITED COMMENTS FROM THE 101 COMPLETED INTERVIEWS 

(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 program 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 dear 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 spedfic 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 likdy these qualities led to his bang 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 devdopment, 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 benefidal than those with only schooling. 

(04) Need to place more emphasis on applied research 

(05) Very new industry - no background for comparison. 
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01) 

(01) 

(01) 

(02) 

(03) 

(03) 

(04) 

(04) 

(04) 

(04) 

(04) 

(04) 

(04) 

(04) 

(04) 

(04) 

Unsol ic i ted C o m m e n t s f rom i n c o m p l e t e I n t e r v i e w s 
[ N O T inc luded in t h e 101 comple te in te rv iews] 

[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 
graduate(s) name(s) some interviews were terminated.] 

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] 

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 coining out. (Therefore, this ERC 
graduate employer's interview was terminated.] 

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

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

Does not know the backgrounds of his employees. [Since we would not give out graduated) name(s) the interview was terminated] 

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 graduated) name(s) the interview was terminated] 

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.] 

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

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

Graduate told her that we would be calling but indicated that he really had not been active in the ERC. 

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

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

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

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

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

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

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. 
(Therefore, 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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^^SS^SI E S V * I " 1 " 9 2 P I L O T F o I , O W - U P S u ™ * s of ERC Graduates: igures 55 thru 57 based on Aggregated BS and Graduate Deeree (MS & PHD? 
Recip.ents' Retrospective Perceptions of Their ERC E^riences 

Figure 55: ERC Graduates' Op in tons About the Relative Value of Their 
i raining for General Professional preparation 
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Figure 56: ERC Graduates' Opinions About Their Traimnq For 
Professional Skill Development 
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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 

WHO WERE EMPLOYED IN INDUSTRY IN 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 

RESPONDENTS1 RATINGS OF HOW VALUABLE WAS THEIR ASSOCIATION WITH THE ENGINEERING RESEARCH CENTER (ERC) IN 
TERMS OF PROVIDING THEM WITH OPPORTUNITIES FOR. 

A. LEARNING ABOUT RESEARCH: 

1 2 3 4 5 6 7 

0.0% 0.0% 2.6% 7.7% 17.9% 513% 123% M e a n s 5.7 

REGULAR UNDERGRADUATE E R C ACTIVITIES 
ACTIVITIES MORE VALUABLE MORE VALUABLE 

B. PARTICIPATING IN HANDS-ON EXPERIMENTAL ENGINEERING: 

1 2 3 4 5 6 7 

0.0% 2.6% 2 3 % 123% 17.9% 3 3 3 % 25.6% Mean = 5.6 

REGULAR UNDERGRADUATE E R C ACTIVITIES 
ACTIVITIES MORE VALUABLE MORE VALUABLE 

C. LEARNING ABOUT R & D IN INDUSTRIAL SETTING(S): 

1 2 3 4 5 6 7 

0.0% 2.6% 5.1% 203% 23.1% 2 0 3 % 10.3% Mean = 5.0 

REGULAR UNDERGRADUATE E R C ACTIVITIES 
ACTIVITIES MORE VALUABLE MORE VALUABLE 

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

RESPONDENTS1 RATINGS OF THE EXTENT TO WHICH THEY FELT THEIR ERC MET (OR DID NOT MEET) THEIR EXPECTATIONS IN 
HELPING THEM DEVELOP THE FOLLOWING SKILLS AND KNOWLEDGE: 

A. GAINING TECHNICAL KNOWLEDGE: 

1 2 3 4 5 6 7 

0.0% 2.6% 2 3 % 203% 203% 2&2% 2 0 3 % Mean = 5.4 

E R C VERY 
HELPFUL 

E R C NOT 
VERY HELPFUL 
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B. DEVELOPING CROSS-DISCIPLINARY TEAMWORK SKILLS: 

1 2 3 4 5 _ 6 7 
0.0% 7.7% 15.4% 2 0 5 % 17.9% 28.2% 5.1% MEAN = 4.6 

E R C n o t 
very helpful 

E R C very 
helpful 

C. GAINING A BROADER PERSPECTIVE OF RESEARCH: 

1 2 2 i L 

0.0% 0.0% AO% 10.3% 30.8% 

E R C n o t 
very helpful 

35.9% 17.9% 

E R C very 
helpful 

MEAN S 5.7 

ID 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 ERC'S PROGRAM COMPARED TO THE REST OF THE 
EDUCATIONAL ACTIVITIES AVAILABLE TO THEM: 

3 . 

A. NON-ERC RESEARCH OPPORTUNITIES: 

1 2 3 4 
Not 

App l i cab l e 

0.0% 0.0% 2.6% 17.9% 2 0 4 % 17.9% 1 0 3 % 25.6% MEAN S 6 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 va luab l e 

E R C activi t ies 
m o r e va luab le 

B. OTHER OUTSIDE WORK/INTERNSHIP EXPERIENCE: 

1 2 3 4 5 

0.0% 0.0% 17.9% 1 0 3 % 1 0 3 % 5.1% 

Not 
App l i cab l e 

3 0 4 % MEAN S 6.1 

E R C activit ies 
m o r e va luab le 

o t h e r r e sea r ch 
o p p o r t u n i t i e s m o r e va luab l e 

PERCENT OF RESPONDENTS WHO INDICATED THAT THEIR ERC EXPERIENCES GAVE THEM A COMPETITIVE EDGE OVER OTHER 
STUDENTS SEEKING SIMILAR JOBS FOLLOWING GRADUATION. 

L 

2 4 % 2.6% 5.1% 1 0 3 % 23.1% 254% 2 0 4 % 

no t very extremely 

RESPONDENTS' OVERALL RATINGS OF THE QUALITY OF THE TIME THEY SPENT AT THEIR ERC. 

i 2 2 4. £ £ I 

MEAN S 5 3 

0.0% 

p o o r 

0.0% 0.0% 5.1% 3 8 4 % 
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excellent 
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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 

6 5 

.N WHAT YEAR DID YOU RECEIVE YOUR BACCALAUREATE DEGREE? 19 RFOR USE IN LATER SURVEYS! 

PERCENT OF RESPONDENTS WHO INDICATED THAT THEY EXPECTED THAT THEIR FIRST FULL-TIME POST-BACCALAUREATE JOB WILL 
BE WITH A CURRENT ERC INDUSTRIAL AFFILIATE. 

YES 2.6%: NO 6L5% 

HOW LONG RESPONDENTS PARTICIPATED IN THEIR UNIVERSITY'S ERC. 

THREE MONTHS 30.8%: SIX MONTHS 7.7%: ONE YEAR 10«3%: MORE THAN ONE YEAR 41.0% 

WHILE AT THEIR ERC, RESPONDENTS PARTICIPATED IN THE FOLLOWING ACTIVITIES. 

RESPONDENTS CHECKED A L L 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: JL8 
20.5% ATTENDED ERC MEETING WITH INDUSTRY; IF CHECKED, AVERAGE NUMBER CHECKED: L.I 
7.7% CONDUCTED ERC FORMAL POSTER SESSION; IF CHECKED, AVERAGE NUMBER CHECKED: 2 3 

WHILE AT THEIR ERC, RESPONDENTS PARTICIPATED IN THE FOLLOWING ACTIVITIES, (CONT'D) 

S .1% ATTENDED PROFESSIONAL SOCIETY MEETING; IF CHECKED, AVERAGE NUMBER CHECKED: 1.0 
2&2% MADE PRESENTATION TO UNIVERSITY GROUP; IF CHECKED, AVERAGE NUMBER CHECKED: 1.7 
154% MADE PRESENTATION TO INDUSTRIAL GROUP; IF CHECKED, AVERAGE NUMBER CHECKED: JL7 

^ 0.0% MADE PRESENTATION AT PROF, SOCIETY MEETING; IF CHECKED, AVERAGE NUMBER CHECKED: 00 
12,8% VISITED INDUSTRIAL SITE; IF CHECKED, AVERAGE NUMBER CHECKED: L3 
25.6% WORKED ON AN INDUSTRIAL PROJECT; IF CHECKED, AVERAGE NUMBER CHECKED: 1.0 

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 N S F COULD IMPROVE THE ERC EXPERIENCE 
FOR UNDERGRADUATE STUDENTS. 

[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 
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.] 

i£} 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. 



(01) Work more with the Organization (the University in this case) such that the undergraduate participants get wid 
varieties 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 ? n a k e 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. More 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. Currently 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 I 
worked with: I did not really know or notice any controls or regulations related to the NSF or the REU on my 
work. Ifm glad the program made the experience possible - but the excellence came from my advisor. 

(04) The program at [name of specific university] needed more organization. More enthusiastic technical staff should be 
used to prevent discouraging delays in progression of projects. 

(04) Provide more opportunities to meet other undergraduates. — 

(04) ERCs are a proven concept. The NSF should continue funding such efforts. It would be nice if NSF couh*— 
stimulate further industrial involvement My participation in the ERC at [name of specific university] has proved to 
be very valuable for future efforts. 

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. Average number of j o b interviews respondents had following your ERC experience. 4 4 

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

Yes 25.6%: No2&6%. 

If Yes, was the offer from an ERC affiliate. 

Yes 0.0%: N o 203% 

3. Average number of j o b interviews respondents received from ERC-affiliated companies. 0.2 

4. Average number of offers respondents received following their ERC experiences, £ 1 

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

6. Respondents ' first full-time j o b following their ERC experience with their current employers. 

Yes 23.1%: N o 17.9% 

VI 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. T ime respondents had been at their E R C s university. 

Years 3 ; Months 2_: 
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Departments in which respondents did their QIC-related worked. 

APPLIED BIOLOGICAL SCIENCE &2% 
BIOMEDICAL ENGINEERING 1 6 % 
CHEMICAL ENGINEERING 154% 
CIVIL ENGINEERING 5.1% 
COMPUTER SCIENCE 1 6 % 
CTR 16% 
ELECTRICAL ENGINEERING 354% 
LIGHTWAVE RESEARCH LAB. 2 4 % 
MATHEMATICS 2 4 % 
MECHANICAL ENGINEERING 7.7% 
RADIOLOGY 1 6 % 

Percent of respondents w h o participated in any REU (Research Experience for Undergraduates) Program. 

Yes 64.1%: N o 28.2%: Uncertain 5.1% 

Percent of respondents who participated in a summer cooperative educational program in industry. 
Yes 1 1 8 % : N o 84.6%: Uncertain 0.0% 

Ethnic group of respondents: 0.0% Native American, Alaskan Indian 
304% 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%: N o 17.9% 

cent of respondents who were U.S. residents. 

Yes 103%: N o 1 0 3 % 

Negative respondents' intentions: 

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

Respondents ' final degree objectives. 

BA 2.6% DPS 1 6 % MBA 2.6% M P 15.4% MSME2.6% PHD 38.5% 

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

Yes 304%: N o 5 1 3 % 

Respondents ' sex. Male 66.7%: Female 308%. 

Average age of respondents. 23.7 
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A T T A C H M E N T G / AGGREGATED RESULTS FROM FIVE E R C S OF THE PILOT FOLLOW-UP SURVEY OF 
DOCTORAL AND MASTER OF SCIENCE DEGREE GRADUATES WHO WERE EMPLOYED IN INDUSTRY IN 1991 

AGGREGATE RESULTS (N = 111 : INCLUDES 2 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 THEIR ASSOCIATION WITH THE ENGINEERING RESEARCH CENTER (ERC) IN 
TERMS OF PROVIDING THEM WITH OPPORTUNITIES FON 

A. ESTABLISHING USEFUL ASSOCIATIONS WITH A VARIETY OF UNIVERSITY FACULTY: 

1 I 3 4 5 6 1 MEAN = 4.6 
MISSINGS 2 

6.4% 5 3 % 10.1% 

REGULAR GRADUATE LEVEL 
ACTIVITIES MORE VALUABLE 

24.8% 17.4% 27.5% 8 3 % 

E R C ACTIVITIES 
MORE VALUABLE 

B. LEARNING ABOUT RESEARCH: 

1 2 3_ 

5.5% 5.5% 9.2% 

REGULAR GRADUATE LEVEL 
ACTIVITIES MORE VALUABLE 

22.0% 163% 27.5% 118% 

E R C ACTIVITIES 
MORE VALUABLE 

MEAN = 4 3 
MISSING S 2 

C. PARTICIPATING IN HANDS-ON EXPERIMENTAL ENGINEERING: 

I 2 3 4 5 6 . 

3.9% 3.9% 7.8% 243% 15.5% 26.2% 183% 

REGULAR GRADUATE LEVEL 
ACTIVITIES MORE VALUABLE 

E R C ACTIVITIES 
MORE VALUABLE 

MEANS 5.0 
MISSING = 8 

D. ESTABLISHING USEFUL ASSOCIATIONS WITH INDUSTRIAL RESEARCHERS: 

1 2 3 * 5 « _ 

2.0% 5.9% 6.9% 233% 19.6% 233% 183% 

REGULAR GRADUATE LEVEL 
ACTIVITIES MORE VALUABLE 

E R C ACTIVITIES 
MORE VALUABLE 

MEANS 5.0 
MISSINGS 9 

A SYSTEMS ORIENTATION CAN BE DEFINED AS THE PROCESS OF BEGINNING WITH AN IDEA AND 
«U?YTAG IT THROUGH ALL OF ITS DEVELOPMENT AND PRODUCTION TO ITS FINAL MANIFESTATION. 
w£ THIS IN MIND? RESPONDENTS WERE ASKED HOW VALUABLE WERE THEIR ASSOCIATION WITH UIE 
ENGINEERING RESEARCH CENTER (ERC) IN TERMS OF PROVIDING THEM WITH OPPORTUNITIES FOR 
PARTICIPATING IN SYSTEMS ORIENTED RESEARCH: 

2 3 % 5 3 % 4.7% 29.9% 

REGULAR GRADUATE LEVEL 
ACTIVITIES MORE VALUABLE 

193% 

6 8 

233% 14.0% 

E R C ACTIVITIES 
MORE VALUABLE 

MEAN = 4 3 
MISSING S 4 



P R O F E S S I O N A L S K I L L S tTNDUSTRI A L I , V E M P L O Y E D O R A D U A T E S 1 

6 9 

Respondents ratings of the extent to which they felt their ERC 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 2 3 4 5 6 7 
Mean s 4 3 

3.6% 3.6% 6 3 % 18.0% 26.1% 12£% 13.5% Mining = 7 

E R C not E R C very 
ve ry helpful helpful 

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

1 2 2 4 g 6 7 
M e a n s 4.7 

1.8% 7.2% 8.1% 20.7% 26.1% 234% 6 3 % Missing = 7 

E R C n o t E R C very 
very helpful helpful 

c. developing cross-disciplinary teamwork skills that are useful in industry: 

1 2 2 4 5 6 7 
Mean s 5.1 

1.8% 4.5% 9.0% 16.2% 19.8% 26.1% 17.1 Missing = 7 

E R C no t E R C very 
ve ry helpful helpful 

d. gaining a broader perspective of research that is useful in industry: 

1 2 3 4 5 6 7 
M e a n s 5 3 

1.8% 14% 8.1% 153% 16\2% 324% 1&9% Missings 4 

E R C n o t E R C very 
ve ry helpful helpful 

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 
r i N D U S T R I A L L V E M P L O Y E D G R A D U A T E S l 

Respondents ratings of how their participation in their E R C s ' p rogram compared to the rest of their 
educational activities: 

a. other research opportunities: 

1 2 3 4 5 6 7 
M e a n s 4.7 

1.8% 6 3 % 8.1% 27.0% 21.6% 18.0% 104% Missings 7 

o t h e r r e sea rch E R C act ivi t ies 
o p p o r t u n i t i e s m o r e va luab le m o r e v a l u a b l e 



B. OTHER OUTSIDE WORK/INTERNSHIP EXPERIENCE: 

1 2 3 4 5 6 7 
MEAN S 4.0 

6.3% 14.4% 9.9% 1 5 3 % 20.7% 14.4% 3.6% MISSING =17 

OTHER WORK/INTERNSHIP E R C ACTIVITIES 
EXPERIENCE MORE VALUABLE MORE VALUABLE 

RESPONDENTS INDICATION OF WHETHER THEIR E R C EXPERIENCES GAVE THEM COMPETITIVE EDGES OVER OTHER STUDENTS 
SEEKING JOBS IN INDUSTRY FOLLOWING GRADUATION. 

1 2 3 4 5 6 7 
MEAN S 4.7 

6.3% 7.2% 6 3 % 13.5% 2 2 3 % 23.4% 12.6% MISSING S 9 

NOT VERY EXTREMELY 

RESPONDENTS' OVERALL RATING OF THE QUALITY OF THE TIME THAT THEY SPENT AT THEIR E R C . 

1 2 3 4 5 6 7 
MEAN = 5 3 

1.8% 2.7% 5.4% 12*6% 18.9% 34.2% 17.1% MISSING = 8 

POOR EXCELLENT 

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 F 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 ! 

IN WHAT YEAR DID YOU RECEIVE YOUR BACCALAUREATE DEGREE? 1 9 RFOR USE IN FUTURE SURVEYS! 

AFTER RECEIVING YOUR BACCALAUREATE RESPONDENTS (CHECKED ALL THAT APPLIED^ MISSING = 0 

4 3 % OBTAINED PART-TIME EMPLOYMENT 
27.0% OBTAINED FULL-TIME EMPLOYMENT 
64.0% PROCEEDED DIRECTLY TO GRADUATE SCHOOL. 

6 3 % OTHER 

WHEN DID YOU RECEIVE YOUR LAST POST-GRADUATE DEGREE? MONTH YEAR 19. 

FIELD OF RESPONDENTS LAST POST-GRADUATE DEGREES? 

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 

RESPONDENTS' DEGREE. M . S . 38.7%: PH.D. 523%: 

FFOR USE IN FUTURE SURVEYS! 

MISSING = 2 

2.7% 
0 9 % 
5 4 % 

153% 
L8% 
0 5 % 
6 3 % 
0 5 % 
2.7% 

364% 
0 5 % 
0 5 % 
2.7% 
9 5 % 
0 5 % 
4 3 % 
0 5 % 
0 5 % 

OTHER (PLEASE SPECIFY) 4 3 % MISSING = 5 
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Time respondents were associated with their E R G Missing = 7 

One year o r less 15.3%: T w o years 27.0%: 

Three years 19.8%: More than three years 31.5% 

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

Yes 144% N o 74.8% Uncer ta in63% Missings 5 

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

P lease check A L L t h a t a p p l y : 

73.9% Participated in the E R C s research program. 
234% Had an E R C fellowship; If checked, average number checked: 1.2 
44.1% Participated in an E R C seminar series; If checked, average number checked: 4Jt 
36.0% Attended ERC meeting with industry; If checked, average number checked: IS 
41.4% Conducted E R C formal poster session; If checked, average number checked: 2.0 
313% Attended professional society meeting; If checked, average number checked: 3 3 
403% 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 
403% Made presentation at professional meeting; If checked, average number checked: 1 3 
223% Visited industrial site; If checked, average number checked: 3.1 
17.1% Worked on an industrial project; If checked, average number checked: 1.8 

^ ^ 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 21.6%: N o 56.8%: Uncertain 10.8% Missings 12 

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

pursue an engineering career. 

Yes34j2%: N o 47.7%: Uncertain 5 4 % Missing =14 

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

Yes 144%: N o 7 9 3 % : Uncertain 2.7% Missings 4 

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

Yes 12.6%: N o 784%: Uncertain 2.7% Missings 7 

Industrially employed M S or Ph .D. graduate's Number One recommendation for how the N S F could 
improve the E R C 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 
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.] 

s ^ S ï S v i ^ 1 i D l C r a C t i o n ° n
 m d «xxtonàon of efforts - ongoing projects often lacked continuity due to 

(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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(01) More interaction with industry and better understanding of problems in industry (long term) are needed. 

(01) Break down the formidable departmental barriers that continue to work against interdepartmental collaboration. 

(01) Increase industrial involvement. Increase research contribution of graduate students so that the research momentum is 
maintained while in industry. 

(01) Establish closer relationship between graduate students and industry. 

(01) There should be six week industry liaisons to work with industrial groups. 

(01) There should be more hardware experience. Also, hire professors with industrial experience. 

(01) It seems that many faculty receive ERC funding, but do not bother to be truly involved with ERC research and 
activities except during industrial or NSF reviews. Students involved in the ERC should be required to work on 
some sort of inter-group or inter-disciplinary activity at some point 

(01) 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. 

(02) 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. 

(02) Increase possibilities for graduate student industrial internships of at least 3 months duration. 

(02) The ERC needs more industrial speakers to talk on research problems/approaches. 

(02) Provide more funding. 

(02) There should be more emphasis on short internships at industrial sites, (x 4) "~: 

Participating companies could be more open and descriptive of the types of research they would like tb-c^e 
- . . . . . . . v 

(02) 

(02) 

(02) 

(03) 

conducted (and would be willing to sponsor). 

Ensure that there is adequate moneys for graduate students to attend/make presentation at many professional 
meetings. This greatly enhances industrial contact. 

Develop a more predefined focus to the center that is maintained throughout its existence. Our center's focus varied 
year to year and thus little continuity/community was achieved. Of course, the predefined objective must be carefully 
selected. 

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. 

(03) Make research at universities more cooperative. 

(03) There should be more internships, summer work, joint projects. These are critical to education! 

(03) Support students1 work on applied research projects most closely associated with industry. 

(03 ) Ensure fair admission (based on merit) for students. 

(03) Instill a sense of mission to all participants of the ERCs. 

(03) Increase NSF funded summer internships at leading industrial R&D organizations. 

(03) There should be more summer internships before graduation in an industry related to their work. 

(03) There should be more opportunities to exchange experience of the "cultural change" between academic study and 
industrial jobs 

tm\ Fucouniffc stronger participation in the ERC by industry. In particular, graduate studrats need to know what ^ . 
( 0 3 ) ^ S h f ^ ^ o C ^ that will face industry over the next 3 to 10 years. Tins informauon is not readily 

available in a university environment. 
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v03) 

(03) 

(03) 

(03) 

(03) 

(03) 

(03) 

(03) Encourage the colleges to give students a genuine research experience and not look to students as a way of getting 
some dirty work done that the professors does not want to do themselves. 

Create more contacts between university and industry to facilitate the interview and job search process. 

There should be more collaboration with industry. There should be an industrial advisor for each student 

Ensure substantial contact with personnel in a position or field equivalent to that which the student is planning to 
enter, especially toward the end of the student's degree program. 

Every ERC fellowship graduate student should get a mentor in industry. 

It is necessary to get real cooperation among the different departments. That is very hard to do under current funding 
practices. In addition, it is impossible for young professors to cooperate and get tenure at the same time. 

Fund more research that has immediate industrial applications in fields where there are jobs waiting for graduates. Don't fund research where there are no jobs. 

I participated in at least 3 NSF reviews of our center. Some of the NSF reviewers were poorly informed and 
inexperienced with the research that they were reviewing. A recommendation to the ERC for how it may improve its 
program: From 1984 to 1989 there was far too little experience with and concentration on software and computer 
networking in the [name of specific department]. There was too much on analytical studies of computer networks. 

(04) More summer employment for graduate students should be available through the auspices of the ERC. 

(04) In my case, the research I did was under the tight control of my advisors. In my opinion the graduate student should 
be given some freedom to experiment with his ideas and use his creativity in doing his research. 

(04) There should be more "hands-on" experimental engineering. 

(04) Sponsor some sort of technical writing and/or speaking short courses. The importance of these skills is vastly 
^ underestimated by most students and educators. 

) Emphasize interdisciplinary team work. 

(04) More cooperation with industry. 

(04) Industry cooperative program should be mandatory. 

Get graduate students more involved in industry and maybe have a 2 month position doing research there. 

There should be more active involvement in research organizations of Fortune 500 companies to bring research and 
development activities to market in the shape of a product 

There should be more industrial projects with involvement of industrial mentors. 

Create opportunities for more graduate student exposure to the industry. 

Instead of letting just the faculty in on the active research areas, let the students also participate so that they don't 
just choose what they can get paid for. 

There should be more contact with different companies involved (I had contact with only one). 

(04) Increase the number of summer co-op opportunities with industry. 

(05) Impose schedules and project management; like in the real world. 

Need to establish more summer intern programs for the ERC graduate and undergraduate students in INDUSTRY! 

Recruit more graduate students who had industrial experience (at least 2 years) after they received their bachelors degree. 

Have an industrial member serve on each thesis/dissertation advisory committee. 

Encourage more exposure to the industrial partners - both via greater numbers of industrial site visits and via more 
student interaction when industrial partners visit. (The emphasis was always on showcasing the center to the 
visiting partners, rather than showcasing the partner, e.g.. opportunities, challenges, perspectives, etc. to the student) 

(04) 

(04) 

(04) 

(04) 

(04) 

(04) 

(05) 

(05) 

( 0 d ) 
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(05) Hdp faculty to maintain better organization in pursuing research goals. Better communication is key (there was a tat 
too much tendency for individuals to get tumid 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) AUow graduate students to perform some research "on-site" in industry where it is directly applicable to a real world 
problem/solution. 

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. 
Sj9 Missing = 13 

2. Percent of respondents that had reduced numbers of interviews because they accepted an early offer. 
Yes 405% No 49.5%. Missing = 11 
If Yes, was the offer from an ERC affiliate? Yes 116%: No 2X9%. 

3. Average number of iob interviews respondents had with companies affiliated with their ERC. 
L5 Missing s 24 

4. Average number of offers were with companies affiliated with the ERC. 
1.1 Missing s 23 

5. Average number of offers of employment respondents received following their ERC experience. 
Z6 Missing = 17 

6. Respondents first full-time post-graduate job with their current employer. 
Yes 75.7: No 18.9 Missing = 6 

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

2 1 Internal technical report; Presented? Yes 47.7%: No |4.4% 
Ii* Technical report published by industry; Presented? Yes 146%: No 104% 
^Technical report published in prof, journals; Presented? Yes43J%. No ¡6^% 

V I I N S C R I P T I V E I N F O R M A T I O N f INDIISTR1 A L L Y EMPLOYED GRADUATES! 
1. Time respondents associated with the ERC university. Years £ Months 1 Missing s 4 
2. Time respondents associated with their ERC. Y ears J: Months U Missing s 10 
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D e p a r t m e n t s i n w h i c h i n d u s t r i a l l y e m p l o y e d M S o r P h . D . g r a d u a t e s E R C - r e l a t e d w o r k e d . 

M i s s i n g = 4 

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

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 

E L E C T R I C A L E N G I N E E R I N G 

I N D U S T R I A L E N G I N E E R I N G 

M A T H A N D E L E C T R I C A L E N G I N E E R I N G 

M E C H A N I C A L E N G I N E E R I N G 

N U C L E A R E N G I N E E R I N G 

O P E R A T I O N S R E S E A R C H 

S Y S T E M S E N G I N E E R I N G 

S Y S T E M S R E S E A R C H C E N T E R 

S Y S T E M R E S E A R C H L A B 

P e r c e n t o f r e s p o n d e n t s t h a t h a d a n o f f i c e : 

1 7 % 

L 8 % 

03% 
03% 

1 8 . 0 % 

L 8 % 

03% 
5 4 % 

03% 
3 4 % 

3 5 . 1 % 

5 4 % 

0 9 % 

1 1 . 7 % 

0 9 % 

0 9 % 

0 9 % 

0 9 % 

0 9 % 

M i s s i n g = 2 0 

3 8 . 7 % i n t h e C e n t e r . 

4 3 4 % i n o t h e r u n i v e r s i t y o r d e p a r t m e n t s p a c e n o t a s s o c i a t e d w i t h t h e E R C . 

/ £ k ~ c e n t o f r e s p o n d e n t s t h a t h a d l a b o r a t o r y s p a c e i n : 

4 & 0 % i n t h e C e n t e r . 

2 & 8 % i n o t h e r u n i v e r s i t y o r d e p a r t m e n t s p a c e n o t a s s o c i a t e d w i t h t h e E R C . 

R e s p o n d e n t s e t h n i c g r o u p s : 

M i s s i n g = 2 9 

M i s s i n g s 4 

03% N a t i v e A m e r i c a n , A l a s k a n I n d i a n 

3 6 . 9 % A s i a n o r P a c i f i c I s l a n d e r 

o . o % B l a c k 

2 . 7 % H i s p a n i c 

5 5 . 9 % W h i t e , n o t H i s p a n i c 

P e r c e n t o f r e s p o n d e n t s U . S . C i t i z e n . Y e s 6 4 9 % : N o 3 0 4 % M i s s i n g s 5 

P e r c e n t o f r e s p o n d e n t s p e r m a n e n t U . S . r e s i d e n t Y e s 1 2 4 % : N o 1 9 . 8 %  

I f N o t o e i t h e r # 9 o r # 1 0 . r e s p o n d e n t s i n t e n t i o n s : 

8 . 1 % r e s p o n d e n t s p l a n n i n g o n b e c o m i n g U . S . C i t i z e n s . 

7 . 2 % r e s p o n d e n t s p l a n n i n g o n s t a y i n g i n t h e U . S . b u t n o t p l a n i n g o n b e c o m i n g U . S . C i t i z e n s . 

3 4 % r e s p o n d e n t s p l a n n i n g o n r e t u r n i n g t o t h e i r h o m e c o u n t r y . 
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10. Department from which industrially employed respondents' received their last post-graduate degrees'! 

Missings 8 

AERO AND ASTRO 2.7% 
APPLIED BIOLOGICAL SCIENCE 1.8% 
ARCHITECTURE 09% 
CHEMICAL ENGINEERING 17.1% 
CIVIL ENGINEERING 1.8% 
COMPUTER ENGINEERING 09% 
COMPUTER SCIENCE 54% 
ELECTRICAL & COMPUTER ENGINEERING 34% 
ELECTRICAL ENGINEERING 3 6 3 % 
INDUSTRIAL ENGINEERING 6 3 % 
MATHEMATICS 0 9 % 
MECHANICAL ENGINEERING 11.7% 
NUCLEAR ENGINEERING 09% 
OPERATIONS RESEARCH 0 9 % 
SYSTEMS ENGINEERING 0 9 % 

11. Respondents ' sex: Male90.1%: Female8.1% Mis s ings2 

Respondents ' average age: 29.9 Missing = 2 
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A T T A C H M E N T H / A g g r e g a t e d Resu l t s F r o m Five E R C s of t h e Pi lo t Fo l low-up S u r v e y of 
c to r a l a n d M a s t e r of Sc ience Degree G r a d u a t e s W h o W e r e E m p l o y e d in A c a d e m i a in 1991 

A g g r e g a t e Resu l t s (N = 6 7 : Inc ludes 1 Su rvey wi th N o C e n t e r Ident i f ie r ) 

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

Respondents 1 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: 
Mean s 4.6 

I 2 3 4 5 6 7 Missing s i 
6.1% 12.1% 6.1% 18.2% 22.7% 24.2% 10.6% 

R e g u l a r g r a d u a t e level E R C activi t ies 
act iv i t ies m o r e va luab l e m o r e va luab le 

b. learning about research: M e a n s 4.6 
1 2 3 4 5 6 7 Missing = 1 

3.0% 6.1% 12.1% 24.2% 2 7 3 % 15.2% 12.1% 

R e g u l a r g r a d u a t e level E R C activi t ies 
act iv i t ies m o r e va luab l e m o r e va luab le 

c. participating in hands-on experimental engineering: 

/"""^ Mean = 4.0 
1 2 3 4 g 6 7 Missing = 3 

9.4% 9.4% 15.6% 31.3% 10.9% 17.2% 6.3% 

R e g u l a r g r a d u a t e level E R C activi t ies 
ac t iv i t ies m o r e v a l u a b l e m o r e va luab le 

d. establishing useful associations with industrial researchers: 
M e a n s 4.6 

1 2 3 4 5 6 7 Missings l 
9.1% 4.5% 12.1% 24.2% 15.2% 13.6% 21.2% 

R e g u l a r g r a d u a t e level E R C activi t ies 
ac t iv i t ies m o r e v a l u a b l e m o r e va luab le 

e. 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 of 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 i t s 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 final m a n i f e s t a t i o n . 
Wi th this in mind respondents were asked how valuable was their associat ion wi th the 
Eng inee r ing Research Cente r (ERC) in terms of providing them wi th oppor tuni t ies 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% 12.5% Missing = 3 

R e g u l a r g r a d u a t e level E R C act ivi t ies 
act iv i t ies m o r e v a l u a b l e m o r e va luab le 
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P R O F E S S I O N A L . S K I L L S f AC? A D F M I C A L I , Y E M P L O Y E D R E S P O N D E N T S ! 

Missing s 0 

4.5% 3.0% 4-5% 17.9% 23J>% 23.9% 20.9% 

E R C NOT E R C VERY 
VERY HELPFUL HELPFUL 

D. GAINING A BROADER PERSPECTIVE OF RESEARCH THAT IS USEFUL IN ACADEMIA: 
M e a n s 5.5 

1 2 3 4 5 6 7 Missing = 1 

3.0% 1.5% 7.5% 7.5% 2 3 ^ % 25.4% 29.9% 

E R C NOT E R C VERY 
VERY HELPFUL HELPFUL 

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 
RESPONDENT'S RATINGS OF HOW THEIR PARTICIPATION IN THEIR ERCS 1 PROGRAM COMPARED TO THE REST OF THEIR 
EDUCATIONAL ACTIVITIES: 

A. OTHER RESEARCH OPPORTUNITIES: 
Mean = 4.3 

1 2 3 4 5 6 7 Missing = 0 

6.0% 7.5% 7.5% 3 2 4 % 22.4% 16.4% 6.0% 

OTHER RESEARCH E R C ACTIVITIES 
OPPORTUNITIES MORE VALUABLE MORE VALUABLE 

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: 
Mean s 4.8 

1 2 3 4 5 6 7 Missing s 0 

6.0% 4-5% 13.4% 14.9% 19.4% 17.9% 22-4% 

E R C NOT E R C VERY 
VERY HELPFUL HELPFUL 

B. LEARNING THE PRACTICAL "TRICKS OF THE TRADE" USEFUL FOR CONDUCTING RESEARCH: 
M e a n s 4 3 

1 2 3 4 5 6 7 Missing = 0 

11.9% 9.0% 9.0% 16.4% 25.4% 13.4% 13.4% 

E R C NOT E R C VERY 
VERY HELPFUL HELPFUL 

c. DEVELOPING CROSS-DISCIPLINARY TEAMWORK SKILLS THAT ARE USEFUL IN ACADEMIA: 
Mean = 5.1 



B. OTHER OUTSIDE WORK/INTERNSHIP EXPERIENCE: 

6 7 Missing = 0 
\ % A m Mean = 4.0 
1 2 1 4 5 6 7 

4.5% 13.4% 14.9% 17.9% 19.5% 9.0% 4.5% 

OTHER WORK/INTERNSHIP E R C ACTIVITIES 
EXPERIENCE MORE VALUABLE 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 
Mean = 4 3 

11.9% 11.9% 9.0% 9.0% 234% 174% 13.4% Missing = 0 

NOT VERY EXTREMELY 

RESPONDENTS1 OVERALL RATINGS THE QUALITY OF THE TIME THAT THEY SPENT AT THEIR ERC. 
Mean = 5 3 

1 2 3 4 5 6 7 Missing = 0 

0 0 10.4% 16.4% 284% 29.9% 13.4% 

POOR EXCELLENT 
E P U C A T L O N A V R E S S A Y C H A C T I V I T I E S 

^ A C A D E M I C A L L Y E M P L Q Y E P R E S P O N P E N T G ] 

IN WHAT YEAR DID YOU RECEIVE YOUR BACCALAUREATE DEGREE? 1 9 RFOR USE IN FUTURE SURVEYS! 

AFTER RECEIVING YOUR BACCALAUREATE DEGREE RESPONDENTS (RESPONDENTS CHECKED ALL THAT APPLIED): 

Missing = 0 

9.0% OBTAINED PART-TIME EMPLOYMENT 
28.4% OBTAINED FULL-TIME EMPLOYMENT 
65.7% PROCEEDED DIRECTLY TO GRADUATE SCHOOL. 

4 3 % OTHER 

WHEN DID YOU RECEIVE YOUR LAST POST-GRADUATE DEGREE? MONTH YEAR 1 9 RFOR USE IN FUTURE SURVEYS! 
RESPONDENTS1 LAST POST-GRADUATE DEGREES: Missing = 0 

ARCHITECTURE 0.0% 
CHEMICAL ENGINEERING ¿ 0 % 
CIVIL ENGINEERING 134% 
COMPUTER ASSISTED DESIGNING 13% 
COMPUTER ENGINEERING 3 4 % 
COMPUTER SCIENCE 114% 
ELECTRICAL & COMPUTER ENGINEERING 4 3 % 
ELECTRICAL ENGINEERING 343% 
ENGINEERING 1 3 % 
MECHANICAL ENGINEERING 164% 
MOLECULAR BIOLOGY 1 3 % 
OPERATIONS RESEARCH 3.0% 

^ ESPONDENTS'LAST DEGREE: M . S . 2 3 4 % : PH.D.70.1%; OTHER 6.0% Missing = 0 
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How long respondents were associated with their ERC? MISSING = 0 

One year or less 9.0%: Two years 313%: 
Three years 254%: More than three years 32.8% 

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 71.6% Uncertain 7.5% MISSING = 0 

While involved at the ERC, activities in which respondents1 participated. MISSING = o 

Respondents checked ALL that applied: 
76.1% Participated in the ERC's research program. 
35.8% Had an ERC fellowship; If checked, average number checked: 1.0 
76.1% Participated in an ERC seminar series; If checked, average number checked: 3.9 
32.8% Attended ERC meeting with industry; If checked, average number checked: 32 
52.2% Conducted ERC formal poster session; If checked, average number checked: ¿ 8 
4 3 3 % Attended professional society meeting; If checked, average number checked: 1A 
512% Made presentation to university group; If checked, average number checked: 3.6 
38JS% Made presentation to industrial group; If checked, average number checked: 2.1 
52^% Made presentation at professional meeting; If checked, average number checked: 3.0 
41.8% Visited industrial site; If checked, average number checked: 3 3 
22.4% Worked on an industrial project; If checked, average number checked: 2£ 

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

Yes 11.9%: No 56.7%: Uncertain 16.4% MISSING = 0 

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 9.0% MISSING = 0 

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

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

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

Yes 17.9%: No 79.1%: Uncertain 1.5% MISSING = 0 

Academically employed MS or Ph.D. Graduates1 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 
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 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.] 

(01) Provide more incentives for collaborative research. 

(01) No need to improve - i t is an excellent program as it stands. -

(01) NFFRR Kmtnar <?*r~> - T u n i n g FUNDING IN amA^n TENURE, ETC. Careers in academia are very different. Explanations 
of career progress, funding, etc. would be very helpful. 
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/ • ~ 0 1 Encourage more exposure to research and researchers at other universities. We seemed to concentrate only on 
activities at our ERC. 

Encourage even more industrial cooperation in an attempt to break the academic mindset against practical results. 

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 
factors. 

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

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

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

Require teaching experience. 

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

Provide better designed courses. 

Insistence on disciplinary courses in student's fields as well as interdisciplinary research 

Provide more funding stability. 

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. 

Include more teaching experiences. Have poster sessions with other ERCs. 

Encourage projects that industrial affiliates are interested in and would be willing to participate in and sponsor. 
This would give graduate students a better feel for research needs and opportunities. 

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. 

EMPLOYMENT INFORMATION FOR ACADEMICALLY EMPLOYED RESPONDENTS 
Average number of job interviews respondents had following your ERC experience. 

3 3 Missing s 0 

Average number of respondents that had a reduced number of interviews because they accepted an early 
offer. 
Yes 28.4%: No 50.7% Missing = 0 

If Yes, was the offer from an ERC affiliate? Yes 6.0%: No 25.4% Missing = 0 

Average number of iob interviews respondents had with companies affiliated with their ERC. 
0.6 Missing s 0 

Average number of offers respondents received from companies affiliated with their ERC. 
0.4 Missing = 0 

Average number of employment offers respondents received following their ERC experience. 
2 3 Missing s 0 

Percent of respondents whose first full-time post-graduate job was with their current employer. 
Yes 583%: No 164% Missing = 0 

(01 

(01 

(01 

(01 

(01 

(01 

(01 

(01 

(01 

(01 

(01 

(01 

(03 
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7. 

VI 

1. 

2. 

3 . 

AVERAGE NUMBER RESPONDENTS AUTHORED OR CO-AUTHORED. RESPONDENTS checked ALL THAT APPLIED: 

Missing = 0 

4.1 INTERNAL TECHNICAL REPORT; 
3.0 TECHNICAL REPORT PUBLISHED BY INDUSTRY; 
2J8TECHNICAL REPORT PUBLISHED IN PROF, JOURNALS; 

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 ERCS' UNIVERSITY. 

YEARS Sj MONTHS Jj 

TIME RESPONDENTS WERE ASSOCIATED WITH THE E R C . 

YEARS 2j MONTHS 10; 

DEPARTMENTS IN WHICH RESPONDENTS DID ERC-RELATED WORK. 

PRESENTED? 
PRESENTED? 
PRESENTED? 

YES 44.8%; 
YES 194%: 
YES 62.7%: 

NO 1 7 . 9 % 
NO 3.0% 
NO 1M%_ 

Missing = 0 

Missing S 0 

Missing S 0 

ARCHITECTURE 
CHEMICAL ENGINEERING 
CIVIL ENGINEERING 
COMPUTER SCIENCE 
DESIGN 
ELECTRICAL AND COMPUTER ENGINEERING 
ENGINEERING 
INDUSTRIAL ENGINEERING 
MECHANICAL ENGINEERING 
OPERATIONS RESEARCH 

4 5 % 
134% 
4 5 % 

104% 
1.5% 

12J0% 
1.5% 
15% 

134% 
1.5% 

4. PERCENT OF RESPONDENTS THAT HAD AN OFFICE: Missing S 0 

448% IN THE CENTER. 

4 9 3 % IN OTHER UNIVERSITY OR DEPARTMENT SPACE NOT ASSOCIATED WITH THE E R C . 

5. PERCENT OF RESPONDENTS THAT HAD LABORATORY SPACE IN: 

41.8% IN THE CENTER. 
3 1 3 % IN OTHER UNIVERSITY OR DEPARTMENT SPACE NOT ASSOCIATED WITH THE E R C . 

Missing S O 

6. RESPONDENTS' ETHNIC GROUPS: 

0 lO% NATIVE AMERICAN, ALASKAN INDIAN 
4 3 % ASIAN OR PACIFIC ISLANDER 

.0% BLACK 

.0% HISPANIC 
5 4 % WHITE, NOT HISPANIC 

7. PERCENT OF RESPONDENTS U . S . CITIZENS. 

YES 493%: NO 4 9 3 % 

8. PERCENT OF RESPONDENTS PERMANENT U . S . RESIDENTS. 

YES 134%: NO 3 4 3 % 

9. IF NO TO EITHER #9 OR # 1 0 . RESPONDENTS' INTENTIONS: 

Missing S 0 

Missing I 

Missing •• 

0 

0 

Missing S 0 

9.0% RESPONDENTS PLANNING ON BECOMING A U.S . CITIZENS. . ^ . 
7 3 % RESPONDENTS PLANNING ON STAYING IN THE U S . BUT NOT PLANING ON BECOMING U . S . CITIZENS. 
7JS% RESPONDENTS PLANNING ON RETURNING TO THEIR HOME COUNTRY. 
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1 0 . Departments from which respondents received their last post-graduate degree. M i s s i n g = o 

A R C H I T E C T U R E 4 5 % 
B I O L O G Y IS% 
C H E M I C A L E N G I N E E R I N G 1 1 4 % 
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 1 4 % 
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 1 0 . 5 % 
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 . 5 % 
M E C H A N I C A L E N G I N E E R I N G 1 4 9 % 
O P E R A T I O N S R E S E A R C H 3 . 0 % 

. 1 . Respondents'sex: Male 8 6 . 6 % : Female 1 0 . 4 % M I S S I N G s 0 

Respondents' average age: 2 L 2 . 
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A T T A C H M E N T I / Resu l t s of 1991-92 Pi lot of E R C U n d e r g r a d u a t e S t u d e n t 
P r e - G r a d u a t i o n Survey 

( N = 2 8 : Miss ing Cases s 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 2 4 g 6 7 

0 % 0 % 0 % 

R e g u l a r u n d e r g r a d u a t e 
act ivi t ies m o r e va luab le 

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

E R C act ivi t ies 
m o r e va luab l e 

M e a n = 6 . 1 

c. participating in hands-on experimental engineering: 

1 2 2 4 5 L 

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

R e g u l a r u n d e r g r a d u a t e 
act ivi t ies m o r e va luab le 

E R C act ivi t ies 
m o r e v a l u a b l e 

M e a n = 5 . 9 

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

1 I 3 4 5 6 7 

0 % 0 % 0 % 1 4 3 % 2 5 . 0 % 3 9 3 % 2 1 . 4 % M e a n = 5 . 7 

R e g u l a r u n d e r g r a d u a t e E R C act ivi t ies 
act ivi t ies m o r e va luab le m o r e va luab le 

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 E R C met (or did not meet) their expectations in 
helping them develop the following skills and knowledge: 

a. gaining technical knowledge: 

J 2 2 4 5 6 1 

0 % 0 % 0 % 0 % 4 2 4 % 3 5 . 7 % 2 1 4 * M e a n = 5 4 

E R C n o t E R . ? , V r , T 

very helpful 
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B . D E V E L O P I N G C R O S S - D I S C I P L I N A R Y T E A M W O R K SKILLS: 

I 2 3 4 5 

0 % 0 % 1 0 . 7 % 1 7 . 9 % 2 8 . 6 % 

E R C N O T 
V E R Y H E L P F U L 

C . G A I N I N G A B R O A D E R P E R S P E C T I V E O F RESEARCH: 

I 2 3 4 5 _ 

0 % 0 % 0 % 0 % 1 7 . 9 % 

E R C N O T 
V E R Y H E L P F U L 

3 2 . 1 % 1 0 . 7 % 

E R C V E R Y 
H E L P F U L 

5 0 . 0 % 3 2 . 1 % 

E R C V E R Y 
H E L P F U L 

M E A N = 5 . 4 

M E A N S 6 . 1 

HI 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. R E S P O N D E N T S ' R A T I N G S O F H O W THEIR P A R T I C I P A T I O N I N THE E R C S ' P R O G R A M C O M P A R E TO THE REST O F THEIR 
EDUCATIONAL ACTIVITIES: 

A . N O N - E R C R E S E A R C H O P P O R T U N I T I E S : 

1 2 3 4 

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

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 

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 

N O T 
A P P L I C A B L E 

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

B . OTHER O U T S I D E W O R K / I N T E R N S H I P E X P E R I E N C E : 

N O T 
1 2 2 4 5 6 7_ A P P L I C A B L E 

0 % 0 % 7 . 1 % 3 . 6 % 17.9% 3 2 . 1 % 17.9% 2 1 4 % M E A N = 5 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 
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 

R E S P O N D E N T S ' O P I N I O N S A S T O THE E X T E N T TO W H I C H THEIR E R C E X P E R I E N C E S G A V E T H E M A C O M P E T I T I V E E D G E O V E R 
OTHER S T U D E N T S S E E K I N G S I M I L A R J O B S O R E D U C A T I O N F O L L O W I N G G R A D U A T I O N ? 

1 2 2 4 S 6 7 
0 % 0 % 0 % 1 4 3 % 2 8 . 6 % 3 2 . 1 % 2 5 . 0 % M E U S 5 3 

N O T V E R Y E X T R E M E L Y 
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Respondents 1 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% 21.4% 46.4% 32.1% Mean s 6.1 

p o o r excellent 

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 j o b would be with a current 
ERC industrial affiliate. 

Yes 7%: N o 7.1%: Uncertain 82.1% 

Length of time respondents participated in their University's ERC. 

Three months 71.4%: Six months 21.4%: One year 0%: More than one year 7.1 % 

While involved in the E R C , activities in which respondents participated. 

R e s p o n d e n t s w e r e a s k e d t o check A L L t h a t app lv t 

9 2 S % Participated in the ERC's research program. 

25% Had an E R C fellowship; If checked, how many? 1 

0% Participated in an E R C seminar series; If checked, how many? 

0% Attended E R C meeting with industry If checked, how many? 

0% Conducted E R C 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? l 

17.9% 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%: N o 0%. Uncertain 143% 

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

Yes 82.1%: N o 3.6% Uncertain 143 

If Yes, please check fflie of the following: 

In industry 3 9 3 % : In academia 21.4%: Uncertain 21.4% 
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Respondents' recommendations as to how the N S F could improve the ERC experience for undergraduate 
students? 

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 

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

Yes 10.7%: N o 143%: Uncertain 75% 

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 had been at the ERCs' university. Years 2j 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 223% 
MANAGEMENT 7.4% 
MATERIALS SCI. ENGINEERING 74% 
MECHANICAL ENGINEERING 1&5% 

Percent of respondents that participated in any RE U (Research Experience for Undergraduates) Program. 

Yes 143%. N o 752b. Uncertain 10.7% 

Percent of respondents reporting participation in a summer cooperative educational program in industry. 

Yes 3.6%: N o 92.9%: Uncertain 3.6% 

Respondents 1 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 w h o were U.S. Citizens. Yes 71.4% [go t o 9]: N o 28.6% [go t o 7] 

Percent of respondents w h o were permanent U.S. residents. Yes 7.1% [go t o 9]: N o 21.4% [go t o 8] 

If N o 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. 
3 ¿ % Percent of respondents planning on returning to their home country. 

Respondents 1 final degree objective. M S 643% P H D 32.1% 

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

Yes 17.9%: N o 32.1%: Uncertain 50% 

Respondents 1 sex. Male 71.4%: Female 28.6% 

Respondents 1 average age? 2 U . 
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A T T A C H M E N T J / Résul te of 1991-92 Pilot of G r a d u a t e S t u d e n t 
P r e - G r a d u a t i o n Survey 

(N = 2 2 : Miss ing Cases s 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 1 ratings of how valuable their association with the Engineering Research Center (ERC) 
terms of providing them with opportunities fo r 

a. learning about research: 

1 2 3 4 5 6 7 M e a n = 5 3 

0 % 9 . 1 % 9 . 1 % 4 . 5 % 2 7 3 % 2 2 . 7 % 2 7 3 % 

R e g u l a r g r a d u a t e level E R C activi t ies 
act ivi t ies m o r e va luab le m o r e va luab le 

b . participating in hands-on experimental engineering: 

1 2 3 4 5 6 7 M e a n = 5 . 4 

0 % 4 3 % 4 3 % 1 8 . 2 % 1 3 . 6 % 4 0 . 9 % 1 & 2 % 

R e g u l a r g r a d u a t e level E R C act ivi t ies 
ac t iv i t ies m o r e va luab le m o r e va luab le 

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

1 2 3 4 g 6 7 M e a n = 5 3 

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

R e g u l a r g r a d u a t e level E R C activi t ies 
act ivi t ies m o r e va luab le m o r e va luab l e 

d. establishing useful associations with industrial researchers: 

1 2 3 _ 4 5 6 7 M e a n = 5 3 

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

R e g u l a r g r a d u a t e level E R C act ivi t ies 
act ivi t ies m o r e va luab le m o r e va luab le 

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

1 2 3 4 5 6 7 M e a n = 4 . 8 

0 % 9 . 1 % 1 3 3 % 1 3 . 6 % 2 2 . 7 % 3 6 . 4 % 4 3 % 

R e g u l a r g r a d u a t e level E R C activi t ies 
ac t iv i t ies m o r e va luab le m o r e va luab le 
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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 
system? [ A n e n g i n e e r i n g sys tem is c o m p o s e d of i n t e g r a t e d c o m p o n e n t s a n d 
s u b s y s t e m s wh ich a r e des igned to op t ima l ly i m p l e m e n t a func t ion ] : 

1 2 3 4 5 6 7 M E A N = 5 . 6 

0 % 4 . 5 % 9 . 1 % 4 . 5 % 2 2 . 7 % 2 2 . 7 % 3 4 4 % 

R e g u l a r g r a d u a t e level E R C act ivi t ies 
act ivi t ies m o r e va luab le m o r e v a l u a b l e 

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

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

a. gaining technical knowledge: 

1 2 3 4 

0 % 4 . 5 % 4 5 % 9 . 1 % 3 1 . 8 % 3 6 . 4 % 1 3 . 6 % 

E R C no t 
ve ry helpful 

E R C very 
helpful 

b. developing cross-disciplinary teamwork skills: 

1 2 3 4 

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

E R C no t 
ve ry helpful 

E R C very 
helpful 

c. gaining a broader perspective of research: 

1 2 3 4 £ . 

0 % 0 % 0 % 9 . 1 % 2 2 . 7 % 2 2 . 7 % 4 5 3 % 

E R C no t 
ve ry helpful 

E R C very 
helpful 

M E A N = 5 . 3 

M E A N = 5 . 7 

M E A N = 6 . 1 

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

1 2 3 4 5 6 7 M E A N = 5.1 

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

E R C no t 
ve ry helpful 

E R C very 
helpful 
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C O M P A R A T I V E V A L V E Q F YQW E R Ç E ^ F E R T E N C E 

P E R C E N T O F R E S P O N D E N T S R E P O R T I N G THE E X T E N T TO W H I C H THEIR P A R T I C I P A T I O N I N THEIR E R C S P R O G R A M 
C O M P A R E D TO THE REST O F THEIR EDUCATIONAL ACTIVITIES: 

A . OTHER RESEARCH O P P O R T U N I T I E S : 

1 2 3 4 5 6 7 Mean = 5 3 
0% 4 3 % 4 3 % 133% 2 7 3 % 22.7% 22.7% 

o t h e r r e s e a r c h E R C act ivi t ies 
o p p o r t u n i t i e s m o r e va luab le m o r e va luab le 

B . OTHER O U T S I D E W O R K / I N T E R N S H I P E X P E R I E N C E : 

1 Mean = 4.7 
0% 4 3 % 4 3 % 2 7 3 % 183% 22.7% 0% 

o t h e r w o r k / i n t e r n s h i p E R C act ivi t ies 
exper ience m o r e va luab le m o r e va luab le 

D O Y O U T H I N K THAT Y O U R E R C E X P E R I E N C E S H A V E G I V E N Y O U A C O M P E T I T I V E E D G E O V E R OTHER 
S T U D E N T S S E E K I N G S I M I L A R J O B S OR E D U C A T I O N F O L L O W I N G G R A D U A T I O N ? 

1 
Mean = 4.7 

Mean = 5.9 

13.6% 5T% 4 3 % 9.1% 183% 22.7% 22.7% 

no t very ex t remely 

O V E R A L L , H O W W O U L D Y O U RATE THE QUALITY O F THE T I M E THAT Y O U V E S P E N T AT THE E R C ? 

1 2 3 4 5 6 7 
4 3 % 0% 0% 9.1% 13.6% 3 1 3 % 40.9% 

p o o r excellent 

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 W H A T Y E A R D I D Y O U R E C E I V E Y O U R BACCALAUREATE D E G R E E ? 1 9 [ F O R U S E I N LATER S U R V E Y S ] 
R E S P O N D E N T S 1 P L A N S AFTER R E C E I V I N G THEIR BACCALAUREATE D E G R E E ( P L E A S E C H E C K ALL THAT A P P L Y ) : 

9.1 % O B T A I N P A R T - T I M E E M P L O Y M E N T 
36.4% O B T A I N F U L L - T I M E E M P L O Y M E N T 
59.1% P R O C E E D DIRECTLY TO G R A D U A T E S C H O O L . 

0% O T H E R ( P L E A S E S P E C I F Y ) 

W H E N D I D Y O U R E C E I V E Y O U R LAST P O S T - G R A D U A T E D E G R E E ? M O N T H Y E A R 1 9 [ F O R U S E I N LATER S U R V E Y S ] 

R E S P O N D E N T S ' LAST P O S T - G R A D U A T E D E G R E E F I E L D . CIVIL ENGINEERING 4 3 % 
COMPUTER SCIENCE 133% 
ELECTRICAL ENGINEERING 59.1 % 
MECHANICAL ENGINEERING 4 3 % 
NETWORK MANAGEMENT 4 3 % 
OPERATIONS RESEARCH 9.1 % 

R E S P O N D E N T S ' T H A T D E G R E E . M S . 5 4 3 % : P H D 40.9%: O T H E R ( P L E A S E S P E C I F Y ) 4 3 % 
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^Length of time respondents were associated with their ERC. 
One year or less 18.2%: Two years 1^6%: 
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 59.1%: 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:  

81.8% Participated in the ERCs research program. 
59.1% Had an ERC fellowship; If checked, how many? 1.1 
54.5% Participated in an ERC seminar series; If checked, how many? 5.9 
273% Attended ERC meeting with industry; If checked, how many? 4 3 
50.0% Conducted ERC formal poster session; If checked, how many? 2 3 
54.5% Attended professional society meeting; If checked, how many? 4 3 
50.0% Made presentation to university group; If checked, how many? 4.7 
31.8% Made presentation to industrial group; If checked, how many? 4.0 
40.9% Made presentation at professional meeting; If checked, how many? IS 
31.8% Visited industrial site; If checked, how many? 2.6 
9.1% Worked on an industrial project; If checked, how many? 1.0 

/^•Average number of the following which respondents reported having authored or co-authored. 

Respondents were asked to check all that applied: 
Number 

0.68 Internal technical report; Presented? Yes 2 7 3 % : No 183% 
0.14 Technical report published by industry; Presented? Yes 4*5%: No 9.1% 
0.68 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 36.4%: No 273%: Uncertain 13.6% 

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

Yes 40.9%: No 4.5%: Uncertain 273%: Not Applicable 22.7% 

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

Yes 31.8%: No 50.0%: Uncertain 13.6%: Not Applicable 0% 

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

P E R C E N T O F R E S P O N D E N T S P L A N N I N G TO A C C E P T A N OFFER O F E M P L O Y M E N T F R O M A C O M P A N Y A F F I L I A T E D W I T H 

THEIR E R C . 

Y E S 3 6 . 4 % : N O 2 X 3 % : U N C E R T A I N 2 7 3 % 

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 

T I M E R E S P O N D E N T S R E P O R T E D B E I N G AT THE E R C S U N I V E R S I T Y . Y E A R S £ : M O N T H S 2 

P E R C E N T O F R E S P O N D E N T S THAT R E P O R T E D T H E Y H A D A N O F F I C E : 

4 0 . 9 % I N THE C E N T E R . 

5 4 3 % I N OTHER U N I V E R S I T Y O R D E P A R T M E N T S P A C E N O T A S S O C I A T E D W I T H THE E R C . 

P E R C E N T O F R E S P O N D E N T S THAT R E P O R T E D T H E Y H A D LABORATORY S P A C E I N : 

4 5 3 % I N THE C E N T E R . 
3 1 3 % I N O T H E R U N I V E R S I T Y O R D E P A R T M E N T S P A C E N O T A S S O C I A T E D W I T H THE E R C . 

R E S P O N D E N T S ' E T H N I C G R O U P : 0 % N A T I V E A M E R I C A N , A L A S K A N I N D I A N 
5 0 % A S I A N O R P A C I F I C I S L A N D E R 

0 % B L A C K 
0 % H I S P A N I C 

5 0 % W H I T E , N O T H I S P A N I C 

P E R C E N T O F R E S P O N D E N T S THAT W E R E U . S . C I T I Z E N S . 

Y E S 2 2 . 7 % [ G O T O 8]: N O 7 7 3 % [ G O T O 6] 
P E R C E N T O F R E S P O N D E N T S THAT W E R E P E R M A N E N T U . S . R E S I D E N T S . 

Y E S 4 3 % [ G O T O 8 ] : N O 7 2 . 7 % F G O T O 7] 

I F N O . I N T E N T I O N S O F R E M A I N I N G R E S P O N D E N T S : 

1 8 . 2 % R E S P O N D E N T S P L A N N I N G O N B E C O M I N G U . S . C I T I Z E N S . 
3 1 3 % R E S P O N D E N T S P L A N N I N G O N S T A Y I N G I N THE U . S . B U T N O T P L A N N I N G O N B E C O M I N G U . S . C I T I Z E N S . 
1 3 . 6 % R E S P O N D E N T S P L A N N I N G O N RETURNING TO THEIR H O M E C O U N T R Y . 

R E S P O N D E N T S ' F I N A L D E G R E E O B J E C T I V E S . M S 4 3 % . P H D 6 8 3 % . 

R E S P O N D E N T S ' S E X . M A L E 8 1 3 % : F E M A L E 1 8 3 % 

R E S P O N D E N T S ' A V E R A G E A G E : 2£A. 
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A T T A C H M E N T K / I t e m Key fo r C e n t e r Resul t s 
of Pilot 1991-92 Surveys of E R C BS Degree 

G r a d u a t e s (Cen t e r Ident i t ies M a s k e d ) 

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

H o w valuable was your association with the Engineering Research Center (ERC) in terms 
of providing you with opportunities fo r 

a. learning about research. 
b . participating in hands-on experimental engineering. 
c. learning about R & D in industrial setting(s). 

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

Ra te the extent to which you feel the ERC met (or did not meet) your expecta t ions 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. 

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 

H o w did your participation in the ERC's program compare to the rest of you r educational 
activities: 

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

D o you think that your ERC experiences have given you a compet i t ive edge ove r o ther 
students seeking similar jobs following graduation? 

Overal l , how would you rate the quality of the time that you spent at the E R C ? 

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. H o w many j o b interviews did you have following your ERC experience? 

3 . H o w many of your j ob interviews were with companies affiliated with the E R C ? 

4. H o w many offers of employment did you have following your E R C experience? 

5. H o w many of your offers were with companies affiliated with the E R C ? 

VI n 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. H o w long have you been at the ERC's university? 

2. Wha t is your age? 
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A T T A C H M E N T K / C e n t e r M e a n s a n d S t a n d a r d Dev ia t ions F r o m 
Pilot 1991-92 Surveys of E R C B a c h e l o r G r a d u a t e s 

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

C e n t e r N u m b e r 1 2 3 4 5 * O V E R A L L 

(N=14) (N=10) (N=3) (N=6) (N=0)* (N=33) 

1.1A. 5.55 5.63 5.75 6.40 5.69 
[s.d.] [113] [0.92] [0.50] [035] [0.92] 

I . l . b . 5.07 5.88 6.00 6.60 5.62 
[s.d.] [1.54] [0.99] [0.82] [055] [036] 

I .Lc . 4.92 5.40 5.00 4.60 5.03 
[s.d.] [138] [1*2] [1.73] [1.14] [1.26] 

H .a . 5.00 5.25 6 3 5 5.80 5 3 8 
[s.d.] [136] [104] [0.50] [130] [138] 

I I . b . 4.43 4.88 6.00 4.40 4.62 
[s.d.] [1.40] [146] [0.82] [1.52] [142] 

I I x . 5.58 5.63 6 3 5 5.40 5.65 
[s.d.] [0.94] [0.74] [0.%] [114] [0.92] 

I I L L a . 6 3 6 5.75 6.75 6.80 6 3 4 
[s.d.] [2^1] [1.83] [2.63] [130] [195] 

I I L L b . 5.79 5.00 6 3 5 7.80 6.14 
[s.d.] [2.64] [238] [2.06] [164] [234] 

I I I . 2 5.23 5.00 5.67 5.40 5 3 1 
[s.d.] [1.09] [237] [0.581 [1.52] [149] 

I I I . 3 5.43 5.50 6 3 5 6 3 0 5.76 
[s.d.] [0.76] [0.93] [0.%] [110] [0.93] 

V . l . 7 3 0 4.00 1 3 3 0.50 4.42 
[s.d.] [531] [4.00] [231] [OSS] [4.71] 

V 3 . 02S 0 3 3 0.00 0 3 3 
[s.d.] [0.71] [OSS] [0.00] [0.60] 

V.4. 1.58 3.67 1.00 0.67 1.79 
[s.d.] [0.98] [1.16] [0.00] [0.58] [137] 

V.5 0.83 2.00 1.00 0.00 1.00 
[s.d.] [2.04] [2.65] [0.00] [0.00] [1.83] 

V I . 1 . 25.75 48.00 34.00 46.50 38.16 
[s.d.] [27.15] [6.93] [9.17] [3.00] [20.23] 

V I 3 . 24.79 23.22 24.50 26.60 24 .21 
[s.d.] [4.09] [0.97] [129] [230] [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) 

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. 
C. PARTICIPATING IN HANDS-ON EXPERIMENTAL ENGINEERING. 
D. ESTABLISHING USEFUL ASSOCIATIONS WITH INDUSTRIAL RESEARCHERS. 
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. 

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, 
C DEVELOPING CROSS-DISCIPLINARY TEAMWORK SKILLS THAT ARE USEFUL IN INDUSTRY, 
D. GAINING A BROADER PERSPECTIVE OF RESEARCH THAT IS USEFUL IN INDUSTRY. 

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 

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. 

DO YOU THINK THAT YOUR ERC EXPERIENCES HAVE GIVEN YOU A COMPETITIVE EDGE OVER OTHER 
STUDENTS SEEKING JOBS IN INDUSTRY FOLLOWING GRADUATION? 

OVERALL, HOW WOULD YOU RATE THE QUALITY OF THE TIME THAT YOUVE SPENT AT THE ERC? 
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A T T A C H M E N T L / C e n t e r M e a n s a n d S t a n d a r d Devia t ions F o r Pi lot 1991-92 S u r v e y s 
of M a s t e r ' s & P h . D . ' s G r a d u a t e s W o r k i n g in I n d u s t r i a l Se t t ings 

( C e n t e r Iden 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 3 4 5 * O V E F 
(N=16) (N=17) (N=34) (N=27) (N=15) (N=: 

L Profess iona l P r e p a r a t i o n s 

I . 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] [16] 

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] [17] [17] 

I.1.C 4.2 5.6 5.2 4 3 5.4 5.0 
[S.D.] [1.6] [11] [16] [17] [1.5] [16] 

I . l .d . 4.5 5.5 5.2 4.7 4.7 5.0 
[S.D.] [1.8] [13] [1.6] [1.4] [15] [15] 

I . l .e . 4.6 4.9 5.0 4.4 5.4 4.8 
[S.D.] [1.6] [14] [1.7] [1.4] [11] [15] 

n. Pro fe s s iona l Ski l l s 

I L L a . 4 .5 5.5 5.1 4.4 5.1 4.9 
[S.D.] [1.5] [1.1] [1.6] 114] [15] [15] 

I I . L b . 4.6 4 .9 4.7 4 3 4.9 4.7 
[S.D.] [1.5] [13] [1.5] [14] [15] [14] 

I I . l . c . 4.9 5.8 4.9 4.6 5.4 5.1 
[S.D.] [19] [13] [16] [13] [1.4] [15] 

II.l.cL 5.3 5.6 5.3 4.7 5.7 5 3 
[S.D.] l . l ] [12] [17] [13] [13] [1.4] 

m. C o m p a r a t i v e V a l u e of C e n t e r / D e p a r t m e n t 

I I I . 1-a. 4 3 4.5 4.8 4.5 5.2 4.7 
[S.D.] [13] [13] [1.5] [1.6] [13] [1.7] 

H l . l . b . 4 .0 4.4 3.8 4.0 4.2 4.0 
[S.D.] [2.1] [16] [1-7] [1.6] [15] [17] 

IIL2. 3.9 5.6 4.9 4.7 4 3 4.7 
[S.D.] [2.0] [13] [17] [1.8] [16] [17] 

1113. 5.1 5.8 5 3 5.0 5.6 5 3 
[S.D.] 1.6] [10] [15] [16] [12] [1.4] 
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A T T A C H M E N T L / I t e m K e y fo r C e n t e r Resu l t s of Pi lo t 1991-92 S u r v e y s 
of E R C G r a d u a t e s W o r k i n g in I n d u s t r y Se t t ings 

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

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 

H o w many j o b interviews did you have following your ERC experience? 

H o w many of vour job interviews were with companies affiliated with the ERC? 

H o w many of your offers were with companies affiliated with the ERC? 

H o w many offers of employment did you have following your E R C experience? 

H o w 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. 

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 

H o w long were you associated with the ERCs 1 university? 

H o w long were you associated with the ERC? 

W h a t is your age ? 
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A T T A C H M E N T L / C e n t e r M e a n s a n d S t a n d a r d Devia t ions F o r Pi lot 1991-92 S u r v e y s 
of M a s t e r ' s & P h . D . ' s G r a d u a t e s W o r k i n g in I n d u s t r i a l Se t t i ngs 

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

C e n t e r N u m b e r 1 2 3 4 5 * O V E R A L L 
(N=16) (N=17) (N=34) (N=27) (N=15) (N=109) 

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 

V . l . 8.0 7.8 3.7 4.8 7 3 5.9 
[ S . D . ] [ 7 . 5 ] [ 6 3 ] [ 2 . 6 ] [ 1 2 . 7 ] [ 5 . 5 ] [ 7 . 7 ] 

V 3 . 2 .2 2.7 1 3 0.9 Oil 1.5 
[ S . D . ] [ 2 . 2 ] [ 2 . 7 ] [ 1 . 2 ] [ 1 9 ] [ 1 3 ] [ 1 . 9 ] 

V.4 . 0.9 2 ^ Oil 0.9 0.5 1.1 
[ S . D . ] [ 1 . 1 ] [ 3 . 0 ] [ 0 . 8 ] [ 1 . 9 ] [ 0 . 8 ] [ 1 . 8 ] 

V . 5 . 2.7 4.7 1.7 1.8 2.9 2 . 6 
[ S . D . ] [ 1 . 4 ] [ 2 . 0 ] [ 1 3 ] [ 2 3 ] [ 2 . 0 ] [ 2 . 0 ] 

V . 7 J U 2.2 3.8 3.6 4.6 3.1 3.5 
[ S . D . ] [ 1 . 4 ] [ 2 3 ] [ 2 . 4 ] [ 7 . 5 ] [ 4 . 5 ] [ 4 3 ] 

V.7 .b . 1.0 1.8 1.6 3.0 1 3 1.8 
[ S . D . ] [ 0 . 8 ] [ 2 . 4 ] [ 1 6 ] [ 3 . 6 ] [ 1 0 ] [ 2 . 1 ] 

V.7.C. 3.8 3 3 1.7 2 3 3.1 
[ S . D . ] [ 2 . 4 ] [ 3 3 ] [ 2 3 ] [ 2 . 6 ] [ 2 3 ] [ 2 . 7 ] 

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 

V L 1 . 5 2 3 5 6 3 67.5 6 6 3 59.0 62.0 
[ S . D . ] [ 2 4 . 7 ] [ 1 3 . 0 ] [ 2 7 . 7 ] [ 3 6 . 4 ] [ 2 7 . 6 ] [ 2 8 . 1 ] 

VI.2 . 27.9 3 7 3 41.5 35.4 2 6 3 3 5 3 
[ S . D . ] [ 1 3 . 7 ] [ 1 1 5 ] [ 2 0 3 ] [ 1 5 . 1 ] [ 1 0 . 0 ] [ 1 6 . 5 ] 

V L 3 28.6 29.5 30.1 3 1 3 28.9 29.9 
[ S X > . ] [ 4 . 1 ] [ 2 . 2 ] [ 3 . 9 ] [ 5 . 1 ] [ 5 . 8 ] [ 4 . 4 ] 
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ATTACHMENT M / Item Key for Center Results of Pilot 1991-92 Surveys of ERC Graduates Working in Academic Settings (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 establishing useful associations with a variety of university faculty. 
b. learning about research. c. participating in hands-on experimental engineering. d. establishing useful associations with industrial researchers. 
e. How valuable was your association with the Engineering Research Center (ERC) in 

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

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

a gaining technical knowledge that is useful in 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 

m COMPARATIVE VALUE OF YOUR ERC EXPERIENCE 
1. How did your participation in the ERCs1 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 academia following graduation? 

3 . Overall, how would you rate the quality of the time that you've spent at the ERC? 
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A T T A C H M E N T 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 4 5 * O V E R A L L 
( N = 3 0 ) ( N = 6 ) ( N = 1 3 ) ( N = 1 7 ) ( N = 0 ) ( N = 6 6 ) 

PROFESSIONAL PREPARATIONS 

U . A . 4 .5 4 .5 4 .2 4.8 
[s.d.] [2.0] [18] [18] [1.2] 

I.L.B. 4 .6 4.1 4 .3 4 .9 
[s.d.] [1.4] [1.7] [13] [1.7] 

I.1 .C 3.7 3 .5 4.6 4 .4 
[s.d] [15] [2.0] [14] [19] 

I.L.D. 4 .6 4 .3 4.8 4.5 
[s.d.] [1.9] [2.7] [1.7] [4.7] 

I.L.E. 4 .7 3 .2 4.9 5.1 
[s.d.] [18] [2.2] [16] [13] 

D. PROFESSIONAL SKILLS 

4 .5 3 .8 4.8 SA 
[s.d.] [1.7] [2.6] [19] [1.1] 

U.L.B. 4 .0 4 .5 4.6 4 .6 
[s.d.] [1.9] [2.8] [1.7] [17] 

II.1 .C 5.1 4 3 5 3 5 3 
[s.d.] [16] [23] [1.6] [1.1] 

II.L.CL 5 .4 4.7 5.8 5.6 
[s.d.] [16] [2.7] [0.8] [1.2] 

m. COMPARATIVE VALUE OF CENTER/DEPARTMENT 

IELLA. 4 .1 4 .7 4 3 4 .6 
[s.d.] [1.5] [10] [13] [18] 

ÜI.L.B. 3 .7 4 .0 4 .4 4 .0 
[s.d.] [16] [16] [1.7] [16] 

IIL2. 4 3 4 .2 4.6 4 3 
[s.d.] [1.9] [23] [2.1] [2.0] 

IIL3. 4 .9 5 3 5 .4 5 3 
[s.d.] [1.2] [13] [0.8] [13] 

4.5 
[1.7] 

4.6 
[1.5] 

4 0 
[1.7] 

4.6 
[19] 

4.7 
[1.8] 

4.8 
[18] 

4 3 
[19] 

5.1 
[16] 

5.5 

[13] 
4 3 
[1.5] 

3.9 
[16] 

4 3 
[2.0] 

5.2 
[1.2] 

Data collection at this center, by decision of the PI. was limited to graduates emploved bv 
industry. 
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A T T A C H M E N T M A T E M K E Y F O R C E N T E R R E S U L T S O F F R O M P I L O T 1 9 9 1 - 9 1 S U R V E Y S 
O F E R C 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 ) 

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 . H O W M A N Y J O B I N T E R V I E W S D I D Y O U H A V E FOLLOWING Y O U R E R C E X P E R I E N C E ? 

3 . H O W M A N Y O F Y O U R I O B I N T E R V I E W S W E R E W I T H C O M P A N I E S AFFILIATED W I T H THE E R C ? 

4. H O W M A N Y O F V O U R OFFERS W E R E W I T H C O M P A N I E S AFFILIATED W I T H THE E R C ? 

5. H O W M A N Y OFFERS O F E M P L O Y M E N T D I D Y O U H A V E FOLLOWING Y O U R E R C E X P E R I E N C E ? 

7. H O W M A N Y O F THE F O L L O W I N G H A V E Y O U A U T H O R E D OR C O - A U T H O R E D ? P L E A S E C H E C K ALL THAT A P P L Y : 

A . INTERNAL TECHNICAL REPORTS. 

B . T E C H N I C A L REPORTS P U B L I S H E D B Y I N D U S T R Y . 

C . T E C H N I C A L REPORTS P U B L I S H E D I N P R O F , J O U R N A L S . 

V I 

2. 

1 . 

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 

H O W L O N G W E R E Y O U A S S O C I A T E D W I T H THE E R C S ' U N I V E R S I T Y ? 

H O W L O N G W E R E Y O U A S S O C I A T E D W I T H THE E R C ? 

1 1 . W H A T I S Y O U R A G E ? 

1 0 2 



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 Devia t ions F r o m 
Pi lo t 1991-91 S u r v e y s of G r a d u a t e s W o r k i n g in A c a d e m i c Se t t ings 

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

C e n t e r N u m b e r 1 2 3 , 4 5 * O V E R A L L 
(N=30) ( N = 6 ) (N=13) (N=17) ( N = 0 ) (N=66) 

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 

V . l . 3.1 3.8 4.5 3.2 3 3 
[s.d.] [2.7] [3.7] [3.5] [17] [2.7] 

V 3 . 0.6 1.2 1.1 0.1 0.6 
[s.d.] [10] [13] [13] [13] [03] 

V .4 . 0.5 0.8 0.7 0.0 0.4 
[s.d.] [0.9] [0.8] [10] [0.0] [0.8] 

V 3 . 2.2 2.6 2.6 2.1 2 3 
[s.d.] [19] [17] [23] [1.2] [1.8] 

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.D. 1.7 1.0 0.0 7.8 3.0 
[s.d.] [2.1] [14] [0.0] [13.0] [63] 

V.7.C. 3.4 2 3 4.8 4.5 3.8 
[s.d.] [2.9] [1.6] [2.8] [2.4] [2.7] 

V I . D é m o g r a p h i e / D e s c r i p t i v e I n f o r m a t i o n 

V U . 60 .5 59.5 63.5 61.8 6 1 3 
[s.d.] [30.0] [24.8] [22.4] P2.1] [283] 

V L 2 . 32i> 37.2 41.5 30.1 34.1 
[s.d.] [15.4] [22.6] [19.9] [116] [163] 

V I . 1 1 . 30 .4 30.0 31.6 32.6 31.2 
[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. 
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