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Establishing a Win-Win Partnership between a University and Non-
metropolitan Community Colleges

Abstract.

In 2008-09, the Ira A. Fulton Schools of Engineering carried out a pilot program with three non-
metropolitan community colleges (CCs) to develop a win-win partnership that would produce
more engineering and computer science students. This pilot program was followed with the
award of a five-year National Science Foundation STEP grant starting in fall 2009. In this
program, two additional non-metropolitan CCs were included.

This paper will describe the major accomplishments of this program as well as major lessons
learned. These accomplishments include that all five CC schools now have engineering
programs; one school encouraged students to select a major and as a result, the number of
engineering majors has grown substantially; Associate Degrees in Science or Engineering has
been added by some schools which more closely follow the first two years of an engineering
program and thus facilitates transfer; and an engineering or computer science “curriculum
pathway” is being instituted to better advise CC students who wish to earn a Bachelor’s degree in
these majors. The challenges will also be discussed.

l. Introduction

During the 2002-2003 academic year, an upper division CCEMS scholarship program for
engineering and computer science majors was begun at Arizona State University (ASU)
sponsored by National Science Foundation (NSF) grant #0123146. Half of the students in the
first program were transfer students highlighting the fact that there were many transfer students
who were seeking assistance with their academic career. The next year a second scholarship
program for engineering and computer science was funded by NSF (S-STEM grant # 0324212)
for upper division transfer students. Henceforth in this paper, the term “engineering” shall
include computer science which is a part of the ASU’s Ira A. Fulton Schools of Engineering. The
first program continued for native upper classmen and for graduate students of the program
whether natives or transfers. The primary emphases of the programs were graduation with a
Bachelor’s degree, professional development, and students going directly to graduate school
after graduation. These programs were successful with nearly 95% graduation rates and higher
rates than usual of students going on to graduate school. In these first programs, 30% of the
transfer students went right on to graduate school full-time in engineering and 40% of the native
students went right on to graduate school full-time in engineering. The first two C-CEMS grants
were followed by S-STEM grant #0728695 for native upper division students and graduate
students and grant #1060226 for upper division transfer students. The students supported by
these grants continued to graduate at a rate of 95%. In addition, 50% of both native and transfer
students are going directly to graduate school after graduation.

The state has 21 community colleges (CCs), with 10 of them being local to ASU. The transfer
students in the scholarship program were mostly from the local CCs. This was natural and
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expected. About the same time as the scholarship programs began, ASU collaborated with six of
the local CCs with NSF support (grant #0315817) to help increase the number of engineering
students. A small Center for transfer students was established at ASU and liaisons established at
each of the CCs. Representatives from ASU visited the CCs and working with the local liaison
put on “Be An Engineer” events. The event was advertised through math and science classes as
well as signage on the campus. Some professors excused their classes and gave extra credit for
their students to attend. As students came in and registered, often there were engineering
displays, and manned tables for financial aid, admissions, or a particular engineering major.
Information about engineering in general was presented and a panel including engineering
students and professions addressed the students and answered questions. Pizza was served after
the program. Attendees were invited to come to ASU for an open house in the Transfer Center
and also given numbers to call for additional information. This mode of reaching students
worked quite well with student attendance at the CC ranging from 30 to 100.

As the grant concluded, ASU continued to participate in events similar to “Be An Engineer” at
the local CCs, but also became concerned about the CCs in non-metropolitan areas: CCs that
were not visited by any university engineering people.

I1. Establishing a Win-Win Major University/Community Colleges Collaboration

An obvious first step for a university/CCs collaboration was identifying the players. The first
author engineering professor who had worked with the local CCs, next made contacts at the non-
metropolitan CCs. ASU was first awarded a one-year grant to pilot a collaboration between three
CCs and ASU. Ten non-metropolitan CCs were invited to participate, but only three responded
quickly, with passion, and helped to form the first collaboration. Basic rules that were set forth
included:

e The collaboration was “win-win”

e The CCs would host engineering representatives to come to their campus to talk to their
students

e ASU representatives would encourage the CC students to stay at the CC as long as they
could take courses toward an engineering degree

e ASU would assist the CC to present engineering to local high schools

These rules ensured that the program was “win-win” for both the university and the CCs. We
soon learned that the “Be An Engineer” events that worked well at a local, metropolitan CC did
not work well at a non-metropolitan CC, primarily because fewer students are on campus at any
one time. However, going into mathematics and science classrooms with captive audiences, is a
good way to help make students aware of engineering and an effective use of ASU professors’
time after driving three hours or more to the CC campus.

The collaboration of the university with the non-metropolitan colleges was established with
good-will from day one and has continued this way ever since. The mutual efforts have be
beneficial to both parties: the CCs have grown their engineering programs and recruitment and
ASU (and other universities) have gained more engineering students from the CCs. After a
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successful working model had been established with the three CCs, two additional CCs joined
the collaboration and the six schools were funded by a five-year NSF STEP (grant #0856834).

I1l. The STEP Program

The STEP program includes collaborative events and events at each individual campus.? Visits
are made each semester by ASU professors to each of the CCs. The CC liaison arranges for
math, science and engineering classroom visits by ASU professors and staff. A major goal of the
university visits to the CCs is to get students to consider engineering as a career. The major goal
of the CC visits to ASU is to meet successful transfer students from their school, to meet students
in their major of interest, and to learn more about what is needed to transfer. In addition to
information about financial aid, the students are warned about early deadlines for scholarships.
During the visit, the potential transfer students see the Motivated Engineering Transfer Students
(METS) Center and meet people who will be their supporters if they choose to transfer.

The METS Center® is the central hub for the engineering transfer students. The Center includes a
reception desk, an office for the METS Director, a seminar room for class meetings, and space
with computers, printers, and study and networking space. The Center supports 30-40 students
per day, almost capacity. Each semester 300-400 students use the Center, seventy percent of
which are transfer students. The Center is run day to day by transfer students who have been
hired to direct a mentoring program, help with events, grade class assignments, and act as
resources for any student needing help. The Center Director is an engineer with industry
experience and a Master’s degree in engineering. This background is very important for
successful mentoring of the students who frequent the Center.

A two-credit Academic Success and Professional Development (ASAP) class is offered each
semester. Scholarships of $2,000 per semester are given to upper division native and transfer
students, as well as graduate students who have gone through the undergraduate program with
funding from two S-STEM NSF grants.* In addition, students graduate to this class from a
similar lower division Academic Success and Professional Development class taught by the first
co-author. Some scholarship money is available from the STEP grant to support students from
the five CCs associated with the STEP grant. Students who receive these scholarships attend the
ASAP class as part of their scholarship. Students without scholarships are also encouraged to
attend the class. Typically half of the class are students without scholarships, but who have heard
good things about the class by word of mouth or have been advised by an academic advisor to
enroll. Through the class assignments, the students are asked to do items that are helpful for their
success as an engineering student. The purposes of the class are to:

e Graduate the student in engineering,

e Develop the student professionally with subjects not taught in the classroom, and

e Send the graduated student directly to graduate school full-time.

The class is built on the “Guaranteed 4.0 Plan” by Donna O. Johnson.® This system has an
excellent time management plan and teaches the students “how to learn” and how to earn and
maintain a straight “A” average. Other topics include: resumes, elevator speeches, how to work a
career fair, portfolios, the 4+1 plan, graduate school, research, career plans for 10 years after the
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Bachelor’s degree, internships, success tips, and networking. Special speakers include engineers
from industry with graduate degrees.

Mentoring is a second important component of the Academic Success Program. Mentoring is
provided through the STEP directors, the METS Center Director, the student workers in the
Center, and through the ASAP class. As a part of the 10 hours of volunteer time required by the
ASAP class, all students in their first or second semester at ASU are assisted to be paired with a
more senior student in the class as a mentor. We are currently piloting a similar mentoring
program for all ASAP students with faculty members.

Money for administration and scholarships for the program is the third part of the program. The
administration support for the program is provided by the NSF STEP grant. The administration
includes two professors, the Center Director, a half-time graduate student, and transfer students
(preferably) as a course grader and assistants in the Center. The scholarship money has been
provided by the NSF CSEMS, S-STEM, and STEP grant. As these grants have been concluding,
we received a scholarship gift of $100,000 from the University Women & Philanthropy group by
winning their annual contest in 2012. The scholarship amount of $4,000 per year is a
considerable help for students when the annual tuition and fees are around $10,000 per year.
Over 90% of all CC transfer students are estimated to have unmet financial need. Students who
do not have enough money to go to school often do not go on to school or they work to support
themselves while in school. Often they work too many hours to do well in their studies or tend to
take too many credit hours in order to get through school faster. The students are also
incentivized to do well in their classes in order to keep their scholarship. A 3.0 minimum GPA is
required for the scholarship. Because we have many more students apply and qualify for
scholarships than we can support, we began $300 scholarships several years ago to award to
students who qualify for the larger scholarship and who enroll in the ASAP class and earn an
“A”.® Students can receive this scholarship for a maximum of two semesters. The ASAP class
helps the students with their academics and also to get summer internships or research positions
to also help with the finances.

Research is a fourth part of this program. Over 60 related publications have resulted from our
work over the past 10 years. We have published about the program, what we have learned,” what
challenges we have had,® and the successes of our work.® Our publications have included our
program details,'® why students are interested or not interested in engineering,** how to
determine the CC audience,*? critical questions to which students need answers,*34 how to get
students to consider their future career,'>® and how to get more students interested in graduate
school.}” Many of these results have also been analyzed by ethnicity and gender.

IV. Challenges

We have been fortunate to have the best resources a program can have: passionate, capable
partners. However, there have been some ongoing challenges. First, there have been
administrative changes at all five CCs, with major changes at four of them. To date, the changes
have been positive for the program, but with each change there is time that must be taken to get a
new person up-to-speed. A major positive change has been that Mohave College has now
established an engineering emphasis and a full-time engineering professor to lead this effort. An
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“Introduction to Engineering” was taught for the first time at Mohave about a year and a half
ago. This fall the first of these students transferred to ASU. The chief academic officer of each
CC is a part of the Internal Advisory Board as required by NSF and some of these positions have
changed as well as those of the liaison. It is very important that the liaison at each CC has the full
support of their chief academic officer.

We have discussed the importance of the scholarships to this program. Scholarship support is the
hardest part of the program to sustain. The NSF scholarship monies have been essential.
Currently we are hoping to be able to continue the STEP program centered around more research
on CC students with NSF funding and we are working with private non-profits for support. We
have also asked our Industry Board to consider supporting the program with summer internships
and a follow-up scholarship for each intern.

Sustainability of the program has been a continual issue. The program has functioned for the past
five years similar to an Honors College in a university. An Honors College is not for all students,
however, some students thrive in an Honors College. Our Academic Success and Professional
Development program and class is not for all students, not even for all transfer students. Our
engineering school receives over 400 new transfers each fall, with this number on the increase.
Graduate school is not for all students. However, our program has been instrumental in changing
the lives of many transfer students. Ninety-five percent of the transfer students are graduating in
this program and 50% are going right on to graduate school: remarkable results for students who
all have unmet financial need. In addition, 60% of these scholarship students are either female or
underrepresented minority, or both. Seventy percent of the students attending graduate school,
who did not originally intend to do so, credit the Academic Success Program for changing their
mind. Our present challenge is to at least maintain the program at its present level.

The METS Center space is provided by the engineering college, which also pays the utilities and
phone for the facility. The rest of the program has been paid through grants and gifts.

V. Successes and Lessons Learned

Engineering majors have been established in all five CCs. In one school students had to be an
engineering major in order to be eligible for scholarships which are available at the CC. This
gave students a reason to declare engineering as a major and made it easier for the school to
document the growing number of students interested in engineering.

Some of the CCs have added an Associate Degree in Science or Engineering which has made it
easier for students who want to earn an Associate Degree to do so without having to take a lot of
courses which do not support an engineering degree. Work is almost completed for “Engineering
Pathways” which give programs of study for all engineering and computer science degrees at
ASU outlining exactly which courses can be taken at each community college and which courses
will be needed at the ASU for a Bachelor’s degree. Along with this project, it is expected that
engineering courses not available at the CC can be taken at ASU and reverse transferred to the
CC so the student can also receive an Associate’s degree from their CC.
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Although general “Be An Engineer” events do not work well at the non-metropolitan CCs, going
into the classrooms has been effective. One CC which had several math and science classes
meeting during the noon hour held a meeting in the cafeteria for these classes and served pizza.
These meetings are successful if the instructor of the math or science class is also at the meeting
and notes the attendance (otherwise some students just leave). Although some professors were
very reluctant to give us much class time in the beginning, after they have heard our message
most have become very supportive and will arrange for us to have an entire class period when we
visit once a semester. During these presentations, we emphasize the importance of taking more
mathematics and science classes and encourage the students to stay at the CC as long as they can
make progress towards an engineering degree.

The late application each semester of transfer students has been a problem. Students mistakenly
believe that they need to complete all of their courses at the CC before they can apply for
admission to the university. With our warning to the students with whom we come in contact, as
well as a flyer giving a time schedule for applying to ASU, potential transfer students are
applying earlier.

Students in small towns now have engineering on their radar. These CC students had never had a
university engineering professor visit at their school before the STEP program. The number of
engineering and computer science transfers to ASU each year from these target schools has
doubled in the past five years: from 80 to 160 students.

VI. The Future

Sustainability has always been an issue. The Dean’s Office has now committed to maintaining
the transfer center if funding is no longer available. They have begun by supporting the grader
for 20 hours/week for the ASAP course. It is expected that this support will continually increase
to cover the transfer students who help run the METS Center. In order to sustain ASAP courses
for transfer students, two sections of a one credit Academic Success course for transfer students
were sponsored by the Dean’s Office for fall 2013 and one section for spring 2014. These are the
first classes provided specifically for transfer students outside of those supported by the National
Science Foundation.

The problem of the distance factor between schools will hopefully be partially solved by the
addition of teleconferencing equipment in the seminar room of the transfer center. This would
allow us to do live video conferencing with potential transfer students at their respective
colleges. By having our own equipment, we would not have to worry about the time difference in
class schedules between the CCs and ASU. We hope to interact with the STEM and engineering
clubs at the CCs.

We hope to be able to continue the STEP program, with the addition of two additional CCs, with
passionate, capable engineering professors. We are working to find additional money for
scholarships from private non-profits and from our Industrial Advisory Board.
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