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A Quarter Century of Resounding Successfor a
University/Federal Laboratory Partnership

Abstract

The objective of this paper is to evaluate, asaadsdocument initiation and evolution of
a vibrant enduring University (Minority Serving titation, MSI) and federal laboratory
partnership originated by the US Army Engineer Reseand Development Center
(ERDC) to increase the number of highly underregmmesd Hispanic engineers in the
workforce of about 500 engineers. This uniquengasghip is viewed by many as the
most successful diversity oriented federal labayaémd university relationship in
existence. The partnership was initiated in spti@g6 with a career day recruiting trip to
the University of Puerto Rico, Mayaguez (UPRM) thas continued for three decades.
Experiential learning summer research internshlipsrbed in 1991 and continue today.
The partnership was formalized and institutionalize1999 as the Laboratory Director
and University Chancellor signed an Education aaegdarch Partnership Agreement
authorized by Public Law. A framework was devisetielp evaluate and assess the
partnership three decades after initiation.

To date there have been 485 experiential learningrger internships, sixty one
permanent hires by the ERDC (with 62% retentiorr @eyears) and twelve professors
performed summer research at the ERDC. Laboratsgarchers served on graduate
committees of ten MS recipients. Researchers itlyrserve on three graduate
committees. Four ERDC researchers have voluntaadgived temporary assignments to
the UPRM. Other voluntary service to the univerg@tenumerated including service on
the Department Advisory Committee. The authorsehibe assessment, lessons learned
and conclusions provide a way ahead for those & tidyoratories and/or corporations
who might find it beneficial to establish a divéysoriented enduring partnership with a
MSI University. The partnership has eliminated@sg underrepresentation of Hispanic
engineers and scientists (under 0.5%) at ERDC ttneepast three decades, now 5% and
rising.

Background

A review of literature regarding university and éeal partnerships yielded some
interesting observations. A large group of paghgr literature focused on federal
agency funded partnership initiatives to promoten@aships between Minority Serving
Institutions and Carnegie RU(VH), Research Unitgnsith Very High activity,
universities, industries and universities in speatirriculum focused areas of interest to
the industry or industry/university partnershipslideg with senior design projects
[1,2,3,4,5,6,7,8,9,10]. Two other papers involuedersity and national laboratory
research cooperation and academic developmenuch&dn and research funded to
produce engineers for the agency employment [11,ABEncy funding in all these cases
was a carrot meant to entice or incentivize an egeéesired behavior by either the
academic community and/or agency laboratories itmpeship with a university. None
of these efforts involved a mutually beneficialwersity and federal laboratory



partnership not based on funding as the catallisat is the uniqueness of this quarter
century plus partnership and the precise reassreitpected to endure in perpetuity.

ERDC experienced a complete (top three leadergutixe leadership change in June
1985. One new leadership thrust was a proactieeted increase the number of
underrepresented minority and female engineerseaiedtists. Hispanic engineers at the
laboratory were nearly non-existent at this tirAglditionally, Hispanic engineering
students at universities in adjacent states wegie man-existent. Laboratory leadership
decided to actively recruit at a major Hispanio/seg university where Hispanic U.S.
citizen graduates were plentiful. The first reting visit was made by the military and
civilian ERDC executives during a Spring Career Rasted by the UPRM and attended
by about fifty to a hundred major United States pamnies and a few federal agencies.

First FiveYears

The initial 1986 recruiting trip to the universityas considered a success by the ERDC as
three job offers were made and two were acceptaziMiyengineering majors (one BS
and one MS). The 1986 trip included a visit to theversity Army ROTC program
where the Lt. Colonel Commander asked the labor&@otonel if the laboratory could
accommodate a one or two week laboratory experifammcme junior ROTC cadets
(Science, Technology, Engineering and Mathema8¢&M, majors) as they traveled
from the university to summer ROTC training at amn4 installation (Engineer School,
etc.). This arrangement was finalized and thatbegpartnership where up to four
junior year ROTC cadets visited the laboratorytfeos weeks each summer. This
summer ROTC experience continued for approximaelgcade.

Subsequent recruitment visits (led by the civili@moratory Director) of 1987, 1988,
1989, and 1990 met with more limited success. Oribree job offers were made
annually, however, these four recruitment tripg/aebkulted in one additional (BS)
permanent hire. Another UPRM alumnus (completiisgettation in US) was hired to a
permanent position by the laboratory in 1990. Timsvidual accompanied the Director
on future recruiting trips and proved to be a dymaratalyst for enhancing partnership
relationships. The Feb. 1991 recruiting trip imEd a courtesy visit to the Civil
Engineering and Surveying Department Chair. Th®EmMirector inquired if there

were any manner (other than recruiting graduateshich the laboratory could be an
asset to the department. The Chair respondedith@epartment had a professional
practice elective course which he wanted studentgpitalize on, particularly graduate
students who needed to find short term summer jdbsy of those that found jobs never
came back to school and dropped graduate schoeld@&partment was growing and
experiential learning student internships at allotél engineering company or
government entity were difficult to obtain for ngj seniors and graduate students. The
Chair asked if the laboratory could accommodatedwhree internships during summer
1991. ERDC made an on the spot commitment to acamhata up to ten experiential
learning internships during the summer of 1991 sTanversation initiated a summer
experiential learning research internship progréumving to this day.



Summer Experiential Learning Resear ch I nternships

The recruiting trip of 1991 was a watershed eventtie university and laboratory
partnership. The experiential learning summerarseinternship evolved to be the
partnership foundation and it serves many educaliourposes. It serves as a formal job
experience since students are engaged in realiog-ggsearch as any other employee in
the labs. This is highly regarded by job recruithusgng interviews. Students engage in
formal research projects which serves as a fistihrasearch experience, but also and
most importantly, it serves as a pipeline and naitdn for students to aspire to graduate
programs, pursue terminal degrees, and to cresighmdicant labor force for research and
educational careers. In spring 1991, a contrachs&ument was entered into by the
laboratory and the university so the laboratoryidtwst and mentor summer interns.
Since 1994 a formal educational component wasdotred through which interns would
earn three semester hours of academic credit uhderverall supervision of a university
professor. This initiated a thriving experientedrning summer educational and research
internship program. The same university professdiné Program Manager (PM) today,
twenty-two years later. There is a Laboratory Raghip Liaison that assists as needed
with many of the components of the partnership,mbostly with summer internships.

An outline of the selection and mentoring processtimmer internships follows:

» Laboratory research engineers and scientists (tenlpymentors) prepare 1-2 page
experiential learning research project summarigslémuary). The laboratory
research engineer budgets for the internship cost his/her research project.

» Laboratory Contracting Officer forwards researctj@ect summaries to university
PM.

* University PM develops an intensive promotionaltfwall STEM academic
departments) and orientation program, and studeigly on line.

» University PM matches student applicants with regeproject summaries based
on academic merit and mentors interests. Studeatst@rviewed, if necessary.

» Logistics including housing, local transportatiand air transport to the
laboratory, etc. are jointly arranged for (operae®othly with 25 years
experience).

» Partnership Liaison ensures that mentors and stside® aware of the rules and
responsibilities of the internship. University RiYid Liaison maintain continuous
communication and follow up on students’ needserfbrmance.

» Atthe end of the summer, University PM travel$atooratory to discuss
experiential learning during internship with eatident and mentor, receive the
research presentation and report, asks questiahgeaards information for the
students’ grading.

Cumulative Number of Research Interns- Figure 1 illustrates the cumulative number of
UPRM research internships since the first ninerdpusummer 1991. A total of 485
Hispanic UPRM students spent the summer at thedédny through 2015 (25 years).
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Figure 1 Cumulative Number of Summer Interns

The partnership steadily grew stronger and broadibe total number of summer
research internships exceeded 100 in 1999. THestone helped precipitate a formal
Education and Research Partnership Agreement (ER8®Jeen the University of
Puerto Rico, Mayaguez (UPRM) and the U.S. Army Begr Research and
Development Center (ERDC). The 1999 ERPA acknogdedhe perpetuity of both
institutions commitment. This helped expand theuwss and mentors for university
interns to many more majors at the university arféderal laboratory locations in
various states in the USA. While the universitpttact PM was Chair, Civil
Engineering and Surveying Department and profediserprogram strength and broader
interests helped expand it throughout the UPRM eam@Bummer interns have come
from sixteen different departments. Table 1 shdvessummer intern students by major
and Table 2 shows the ERDC Laboratory where thee wentored.

College Degree Program

Engineering Civil, Chemical, Computer, Electrical,
Mechanical, & Surveying Engineering
Arts and Science Biology, Physics, Chemistry, Mai$tience,
Geology, Computer Science, & Mathematics
Agriculture Scienceg Agronomy & Horticulture

Natural Science Environmental Health
Table1 UPRM Major for Interns




ERDC Laboratory No. of Interns
Construction Engineering Research, Champaign, IL 46
Coastal and Hydraulics, Vicksburg, MS 80
Cold Regions Research and Engineering, Hanover, NH 31
Environmental, Vicksburg, MS 54
Geotechnical and Structures, Vicksburg, MS 206
Information Technology, Vicksburg, MS 35
Topographic Engineering, Ft. Belvoir, VA 33
Total 485

Table2 ERDC Laboratory for Interns

The 485 summer internships were 323 male and I6aléeor 33.4% female,
significantly above the national average (about pfivofemale engineer graduates. The
experiential learning of 485 (undergraduate andupige) Hispanic engineers and
scientists at a government research and developatsratory and the ensuing
recruitment dividends for the ERDC are major diitgraccomplishments discussed in
following sections. Figure 2 shows the 2011 cohestan example.

Figure 2 Cohort 2011: Research Interns

Intern Participation in Student Research Symposia- Interns are required by the UPRM
academic mentor to submit an abstract to partieipaat least one student research
symposium to present their research results andgirechjprofessional experiences. Since
2009 students participate in the Ana G. Méndez &hsity System (AGMUS) Annual
Conference, a national symposium co-sponsored by a8 various prestigious
recruiting companies where hundreds of studenta ffozens of universities nationwide
participate to present their summer research estifte UPRM summer research interns
participate in the oral presentation modality fodargraduate and graduate students.
Mentors and faculty from various universities semggudges who evaluate the quality
and relevance of the presentations in various oateyy The ERPA interns have been
awarded Best Oral Presentations based on their wadmpetition with hundreds of



participants every year. Figure 3 shows three URRMents being awarded prizes at the
2013AGMUS Symposium.

AGMUS ANA G. MENDEZ UNIVERSITY SYSTEM
9l VICE-PRESIDENCY FOR PLANNING AND ACADEMIC AFFAIRS ‘;@;
froeet Student Research Development Center R 28

Do AGMUS Institute | Caribbean Computing

— of Mathematics ' Center for Excellence (CCCE)

AGMUS 2013 RESEARCH SYMPOSIUM
Highlights
Best Oral Graduate

Three Graduate Students with
Symposium Director, Keynote Speaker

Symposium Award Ceremony

Figure3: Intern Awards, 2013

Students make presentations on their summer résaarather opportunities arise. The
summer research experience is much more than emship job for the summer. Other
benefits include different cultural experiencea\@ling, customs, language, values,
people, food, music, dancing), potential job off@articipation in summer conferences
and workshops, MS (or PhD) thesis topics arisiogifthe summer research, potential
for extended support during the academic year mstdutional recognition. The most
significant achievements have been the academiparsdnal maturity they demonstrate
and the determination to pursue graduate studies @drticipating in the ERPA.

UPRM Alumni Permanently Employed by ERDC

The summer internship program discussed abovéoladgubstantial increase in
successful recruitment of UPRM graduates aftefithefive years. An analysis of
ERDC recruitment by year since 1986 was performetliding permanent hires that
experienced summer research internships and thieskdirectly after graduation.

Permanent Hires- Figure 4 shows permanent hires of summer int@&5sand
permanent hires of other university graduates i@y 1986 through 2014.
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Figure4 Number of UPRM Alumni Hiresby the ERDC

The total is 61 hires (nominally two per year) floe past thirty years. The rate for the
past seven years is 5/year. All are Hispanic emggand scientists.

Retention- It is one thing to recruit and another to retafm analysis of retention of the
61 permanent hires is displayed in Table 3 whiawshretention at ERDC, Corps of
Engineers, Department of Army, Federal Governngraitiuate school, private industry,
academia and the USA. In 1986, when the Hispamieded MSI recruitment effort
began, while there were a few Hispanic laboratonpleyees, there were very few (less
than 0.5%), engineers and scientists that idedtthemselves as Hispanic.

Retention Group Interns OthersHired | Total Hired
Hired (25) (36) (61)

Laboratory 19/25 (76%) | 19/36 (53%) 38/61 (62%
Corps of Engineers (USACE)| 23/25 (92% 21/36 (58%%4/61 (72%)
Dept of Army (DA) 24/25 (96%) | 21/36 (58%)| 45/61 {8y
Federal Government (FG) 24/25 (96% 26/36 (72%) 65082%)
FG + Graduate School (GS) 24/25 (96% 28/36 (78%0) 2/6 5(85%)
FG/GS + Defense Industry(Dl) 24/25 (96% 29/36 (1% 53/61 (87%)
FG/GS/DI + Industry (1) 25/25 (100%) 35/36 (97%) /@D (98%)
FG/GS/DI/I/ + Academia (A) | 25/25 (100%) 36/36 (100%61/61 (100%)
USA 25/25 (100%)| 36/36 (100%) 61/61 (1009

Table 3 Retention Data for ERDC Hires of UPRM Alumni (1986-2015)

N



Several interesting observations can be made fraipteT3. Over the thirty year period,
62% (38/61) of permanent hires are retained, 82%6(5 are retained in the federal
government and all are in the USA (includes onatied overseas with a US company).
An analysis of retention of hires who served a semrmasearch internship relative to
hires with no internship reveals ERDC retained {&9¢25) of summer interns but only
53% (19/36) of others. Perhaps more striking isfélcethat the Corps of Engineers
retained 92% (23/25) of interns but only 58% (2)/@6others hired. This strongly
indicates that a ten week experiential learningaesh internship substantially increases
retention of permanent hires over a 30 year perfuak in another context, laboratory
investment in summer research internships involexgeriential learning is an excellent
long term human capital investment strategy. Amagy factors that may influence
the remarkable intern retention rate is the opmitgyt ERDC personnel and interns have
to screen their preferences when recruiting andsing a long term job.

Professional Development- A major recruiting inducement for the laboratoryl®86

was three large research universities, Mississhpgie University, Louisiana State
University and Texas A&M University (Carnegie Clidissition, RU/VH) had graduate
extensions (including distance learning) on the ERbstallation in Vicksburg, MS with
an engineer coordinator and a university admirtisggerson to facilitate graduate
education aspirations of employees. The laboragiarg for tuition and books and
strongly encouraged BS hires to pursue a MS degkeether smaller university is in the
commuting area. Major universities are locatethencommuting areas of the three
ERDC laboratories outside of Vicksburg, MS. Aduitally, ERDC has a competitive
program where engineers and scientists can appl2fononths of paid mission
compatible education, anywhere worldwide, (salangion, fees, books, living expenses
and transportation). Nearly 1% of the engineetssentists are approved annually for
this program. A well planned year at a major ursitgrcan result in completing
coursework for a PhD degree. Dissertation resezanlbe completed in absentia upon
return to the laboratory. Reference 13 articulatesy of the efforts of the UPRM and
the ERDC to encourage professional developmeriteohéext generation of engineers and
scientists. An analysis of the educational protesd development of UPRM engineers
and scientists is shown in Table 4 for the 61 h{d&B6-2015). Thirty one earned
graduate degree.

InternsHired (25) OthersHired (36) Total Hires (61)
Degree DegreeHired | Degreein Degree | Degreein Degree Degreein
2016 Hired 2016 Hired 2016
BS 20 - 28 - 48 -
MS 4 15 8 13 12 28
Ph.D. 1 1 0 2 1 3

Table 4 Graduate Education of UPRM Alumni Hired by ERDC

Current degree levels of the 38 UPRM alumni rethimg the laboratory are shown in
Table 5. Four hold PhDs (one when hired), 19 i&Idegrees and 15 hold BS degrees.




Those holding BS degrees were hired within theflastyears and are enrolled part time

in graduate degree seeking programs.

Degree | Degreeof Retained | Degreeof Retained | Degreeof Total (38)
Interns (19) 2016 Other (19) 2016 Retained, 2016
BS 6 9 15
MS 11 8 19
Ph.D. 2 2 4

Table 5 Graduate Education of UPRM Alumni Retained by ERDC

Career Advancement- Career advancement of the thirty-eight universityrani hired

and retained at the laboratory is evaluated bylalyamy the grade hired and their current
grade. The laboratory has a Pay for Performanogeasation and evaluation system
where annual raises are based on job performamtBaynBands encompass multiple
General Schedule (GS) grades. DB-03 is not aggéda laboratory research positions.
Table 7 displays the Pay Band Career progressi@8 afumni retained. The thirteen
remaining at DB-02 were hired within the last fixears. Several should be promoted to
DB-04 in 2016. Career progression shown in Takhkeddmparable to that for the total
laboratory population. 1t is highly significantahone alumnus attained a Senior
Executive Service (SES) leadership position.

Pay Band Number Hired | Number 12/31/2015
DB02 (GS5-11) 37 13
DB04 (GS12-14) 1 24
DBO05 (GS15) 0 0
SES 0 1
ST 0 0

Table 6 Career Progression of UPRM Alumni Retained

Evolution of ERDC and UPRM Partner ship

The 1991 and 1992 time frame marked the starttafeapartnership between the
laboratory and the university. Two major eventséd the relationship from a sustained
recruiter of graduates (source of jobs for MSI gatés) to a mutual university and
laboratory partnership. The first was initiatidneaperiential learning summer research
internships in 1991, described above, which sh¢ii®®5) evolved into an Educational
and Research Internship Program (ERIP) where stsi@amned three semester hours
credit while performing research and being mentartatie laboratory. With this event,
the laboratory started to become a part (albeillswfahe university education program
and university students became a part (small)@fahoratory research enterprise. The
second major event was the 1999 execution of acdidun and Research Partnership
Agreement (ERPA) between the laboratory and theeusity which unequivocally
formalized the partnership. The ERPA was signethbyERDC Director and the
University Chancellor in 1999 and remains in effect.in perpetuity until modified or
terminated by either institution.” The Educatiod&Research Partnership Agreement is
authorized and governed pursuant to Title 10, 8e@194 of the United States Code.
The laboratory leadership chose to use this laviclw@uthorizes laboratories to enter



into partnerships with educational institutionsh#dp facilitate relationships with the
MSI university (UPRM) leading to recruitment of wrcepresented minority engineers
and scientists.

UPRM Faculty Perform Summer Research at ERDC- Shortly after the first experiential
learning summer cohort in 1991, faculty began docadly spending the summer at the
laboratory performing research with a team of labany researchers. Funds to support
salary and transportation for the faculty professerpaid by the government. This has
averaged about one professor every two years $8@2. Table 7 shows the rank of the
faculty member, year research was performed anthbiweatory hosting the faculty
member.

Faculty Summer Laboratory
Professor 1993 Environmental
Associate Professol 1996 Environmental
Assistant Professor 1998 Environmental
Assistant Professor 2000 Geotechnical & Structures
Assistant Professor 2001 Geotechnical & Structures
Assistant Professor 2003 Geotechnical & Structures
Assistant Professor 2004 Geotechnical & Structures
Associate Professol 2010 Geotechnical & Structures
Associate Professol 2011 Geotechnical & Structures
Associate Professol 2012 Geotechnical & Structures
Assistant Professor 2015 Environmental
Associate Professol 2015 Information Technology

Table 7 Faculty Research at ERDC

ERDC Researchers Serve on Graduate Committees- Starting in 2001, ERDC engineers
began serving on Civil Engineering and Surveying&tment Graduate Committees on
a case by case basis. Sometimes it was the Cagerfult a summer intern performing
thesis research related to the internship. Sorestitrwas a graduate student performing
research for a professor funded by the laborat@here are a number of circumstances
where it is appropriate for PhD laboratory researsto serve on Graduate Committees
of university students. In every instance, UPRNbfged a formal approval process for
appointing the ERDC person to a faculty positiothie Civil Engineering and Surveying
Department. There is no compensation from UPRREhédaboratory person for this
voluntary service. Salary and travel expensesii®taboratory engineer are absorbed by
the laboratory either from an overhead accounsa eelevant project cost depending on
the circumstances. Table 8 below lists twelve gasel committees served on by seven
different ERDC engineers since 2001. Three arelipgrgraduation and ten graduated
between Dec. 2001 and Jan. 2016.



Name | Months | Appointment | Committee | Graduation
#1 3 Ad Honorem Member Dec. 2001
#2 1 Ad Honorem Member May 2003
#2 2 Ad Honorem Member May 2004
#3 6 Ad Honorem| Member Aug. 2003
#4 6 Ad Honorem Member May 2004
#4 7 Ad Honorem| Member Dec. 2004
#4 9 Ad Honorem| Member May 2012
#5 24 Ad Honorem Member Dec. 201P
#6 12 Adjunct Prof. Chair Dec. 2012
#6 24 Ad Honorem| Member Pending
#7 24 Ad Honorem Member Pending
#7 6 Ad Honorem Member Pending
#8 6 Adjunct Prof. Chair Jan. 2016

Table 8 Serviceon MS Committees by ERDC Engineers

Temporary Assignment of ERDC Researchers as Department Faculty- Another
indication of the maturing nature of the UPRM/ladttory partnership is the short term
assignment (voluntary) of an ERDC researcher tdJfABRM Civil Engineering and
SurveyingDepartment. Three ERDC researchers have partaapatthis type of activity
that is accomplished on a case by case basis witknowledge and concurrence of the
ERDC supervisor and leadership and with formal eyglrof the UPRM. Again, these
arrangements are supported by the ERDC at no@dtise tUPRM. Sometimes the
UPRM initiates discussions of their need and oriotitcasions the ERDC researcher
may inquire if an arrangement would be helpful bl€® shows examples of three such
individual assignments over the past fifteen years.

Lab. Engineer Period Appointment Activity

#1 18 months | Ad Honorem Resource for PhD, Teach
(2001/2002) Solid Waste Management

#2 18 months | Visiting Prof. Taught INCI 6076, mentor
(2001/2002) | (Ad Honorem) | INCI 6995 Resource for

PhD Enviro. Engineering.

15 months | Ad Honorem Lecture, mentor, develop
(2002/2003) | (Assistant Prof.) | research proposals

#3 8/14/201z | Visiting Lecturer | Short Course

Table 9 ERDC Engineers Temporarily Assigned to UPRM

ERDC Serviceto Department- An important aspect of ERDC service to the Civil
Engineering and Surveying Department was partimpah ABET accreditation
activities. An ABET accreditation requirement félr@ograms is an external Advisory
Board composed of practicing engineers with Depantnmteractions. The ERDC has
been a part of the Civil Engineering and Surveydagpartment accreditation activities
for the past three (every six years) cycles incygacity of service on the (External)



Department Advisory Board and/or being an on saidigipant during preparations for
the ABET visit and/or during the visit itself.

Three major conferences (2006, 2007 and 2008 Katiarican and Caribbean
Consortium of Engineering Institutions InternatibGanference) were co-sponsored by
the university and the laboratory. Conferencemaasorships occur as opportunities of
mutual interest arise and are within the core roissif each partner. Co-sponsorship
discussions are ongoing regarding a 2016-2017 nast@son conference. Conference
participation by UPRM and ERDC researchers ocagslarly and joint papers occur
periodically. Examples include The Thirteenth Pamerican Congress of Applied
Mechanics (PACAM XIII) in Houston, TX and the 20Human Capital Management
Defense Conference where they won a Third Placerdwweathe Most Innovative
Recruiting Program Category.

Assessment

The UPRM and ERDC partnership described was neniized by agency or ERDC
funding of the UPRM. The origin of the initiativeas federal government policy to
strive for a workforce with demographics reflectofethe national population or
reflective of the demographics of the populatiorgineers and scientists. Laws,
policy, executive orders and regulations encouragediitment strategies for all
government organizations to ameliorate the dispénat exists for underrepresented
groups in any government organization. A complatf the metrics documented
throughout the paper forms the framework for thergaship assessment. Table 10
summarizes eight activities along with a metricdach activity and a column that
provides the authors evaluation of the benefih&zit-+ or +). All eight activities are
deemed beneficial (+) to both entities, howevesame cases, the activity was deemed
very beneficial (++) to one or both organizations.

Framework Activity Metric Benefit
UPRM/ERDC
Hispanic Experiential Learning Internships 485 total ++ +
(1991-2015), 25 years 19.4/year
Hispanic Engineer/Scientists hired 61 (2/year) + ++
(1986-2015), 30 yrs.
Hispanic hires retained at Labs 38 (62% + H+
Hispanic retained by Corps 44 (72%) + it
Faculty research at Lab (1993-2015) 12 (0.55/year) ++ +
Lab researchers on Committees (2001-2015) (0.8F/year) + +
Lab researchers assigned to university (2001-ptesen 52 months + +
(3.2 mo./year)
Institutionalization of Partnership ERPA (199D) ++| ++

Table 10: Metric and Benefit of Major Partnership Activities

Additionally, ERDC research funding has been rezgtivy UPRM faculty periodically as
an outgrowth of faculty summer research or for car@d graduate research by students
who were experiential learners. Letters of supp@re prepared by the laboratory for



UPRM proposals when appropriate, usually with amament for ERDC participation
(unfunded) when the research directly benefits imisareas.

From the UPRM perspective there is a strong intdregvery partnership to enhance
education and research outcomes. From the edoehperspective, lets focus on student
outcomes as defined for ABET accreditation purposesuffices here, as an example, to
address the UPRM Civil Engineering Undergraduatggiam Student Outcomes (what
students are expected to learn by the time thejugita).

The breadth and depth of the scope of work stuidésiins performed are at highest level
compared with curriculum contents. Students havétiphe: experiences ranging from

laboratory and field work, mathematical modelinggi@eeering mechanics evaluation,
environmental processes, design experiments, aglale of the art technology, use
computer software and programming skills, amon@isth Students are required to write
a technical proposal, two to three technical repodne final technical paper, one
technical poster and to give at least two oral nesdi presentations. They also write an
essay on values they cultivate while at the EdanaResearch Internship Program, ERIP.
Students’ work is evaluated and corrected by mentond the faculty to warranty

completeness and correctness.

Table 11 presents the authors’ judgement of thelle¥ exposition and experience

interns receive at the ERIP which are related toni@g objectives as defined by the
student outcomes. Furthermore, the high leveleeséarch content broaden students’
knowledge of creative and research work.

Level of Exposition/Experience at ERIP

Student Outcomes (SOs) Low Average High

a. math/science/engineering.., X
b. conduct experiments... X
c. engineering design... X

d. multi-disciplinary teamwork.|.. X
e. problem solving... X
f. professionalism & ethics... X
g. communication skills... X
h. broad educ. & global impact... X

i. lifelong learning... X

j. contemporary issues... X
k. modern tools & techniques.|. X

Table11. Civil Engineering Student Outcomes (SO)



Attainment of these Student Outcomes will help ICingineering Degree Program
graduates achieve the requirements to be prepareditain the Program Educational
Objectives. As per the most recent tendencieshi®irequirements of professional practice
[14], students who participate in the ERIP are dvefirepared for professional practice
because of their intense engineering experiendiested by Table 11.

Lessons L earned

Building a sustained mutual laboratory and unitgnsartnership between
geographically distant organizations unfamiliarhwdine another is hard work that
requires sustained leadership commitment that gtgdouilds trust through actions, not
words. This is particularly true when the interactis between a Minority Serving
Institution and a predominantly caucasian federabtatory. Good words are necessary
but not sufficient to build trust. The first fiy@ars described was successful but did not
build a mutual partnership. Trust had not yet beregendered; to the degree necessary
for a true partnership; nothing had occurred to agemmutual trust, but nothing had
happened for the UPRM to believe the ERDC was inibrested in being an asset to
and a part of the academic enterprise. The wighaoted ERDC arrived at the UPRM
annually to recruit good students (like many ott@mnpanies and laboratories) and then
disappeared for another year and returned-to temaie good students.

The 10 week experiential learning research intepsstor UPRM students at the
laboratory propelled the ERDC into the role (allzevtery small role) of becoming part of
the academic fabric of the university. The summeerinships cost the university nothing
and helped them fulfill a need for more experidriarning opportunities for an
increasing student population. In hindsight, Hagllaboratory thought about this earlier,
the relationship may have reached the 1991 poiatoortwo years sooner (not more).
Time and consistency are necessary ingredientsilw foust among organizations
geographically separated and with different culiurn this case, time was needed for
initially recruited UPRM alumni to acclimate to mldetermine if they could have a
positive and rewarding career, become comfortalitle mew cultural surroundings and
for word of mouth to relate positive vibrations kdo the campus.

Consistency of laboratory leadership commitment aciseved by the ERDC Director
leading every recruitment trip to the universityrfr 1986 through 1998- the first 13 years
of the relationship. The last two years were titaorsyears to another laboratory SES
who led the partnership for the next several ye@masnsistency of university commitment
was achieved by the same UPRM PM for the program ft991 to the present.

The ERDC hired (1990) an engineer who was an algrohthe university with a BS
degree in 1982 before the beginning of the relatigm He was a key person in helping
the evolving relationship reach fruition. He acgamied the Laboratory Director on
recruiting trips from 1991 forward and provided atvable insight regarding UPRM
culture. He had instant credibility with UPRM séunds and professors. He was a key
ERDC person helping arrange logistics for the egpéial learning summer research
interns. He and his spouse and family became tteferents and a surrogate family for



some students in the summer cohorts. As alumre wemruited over the years, a larger
and larger support group for the summer cohortggade By the mid to late 1990’s
there were so many alumni working at the laboratbay ERDC became the employer of
choice for graduates of the Civil Engineering andvBying Department.

Summary and Conclusions
A description and analysis of results from a 30ryekationship between a laboratory
(ERDC) and a MSI university (UPRM) was present@&tie authors believe this robust
partnership can serve as a model [with modificatitanfit specific objectives] for other
academic institutions and laboratories or compathiaswould find it beneficial to have a
similar MSI partnership. A concise summary of shiecessful strategy follows:

» Sustained Leadership commitment (Executive to Craidor Dean)

* Unwavering sustained recruitment of graduates
Retention is increased by recruitment of researtgrins (experiential learners)
Laboratory is part of the academic program

-Experiential learning involvement is a naturalipta follow.

-Service on graduate student committees

-Teach short courses

-Temporary assignment to university (Visiting orjéatct Professor)

-ABET accreditation participation
Faculty become part of laboratory research

-Summer research at laboratory

-Proposal partners

-Use of unique laboratory equipment for reskear

-research contracts received
Trust builds over time

The UPRM/ERDC partnership described was largelgaorsible for eliminating the

gross underrepresentation of Hispanic engineersairdtists (less than 0.5%) in 1986 to
the level today of practically 5%. The mutual parship between the laboratory and the
MSI university is now a part of the culture of batistitutions. The authors are confident
this partnership will be sustained, “in perpetuig’ the Education and Research
Partnership Agreement states.
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