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Abstract--Many Engineering schools now recognize several groups of students that may need
extra or specia support in order to succeed in engineering and computer science: women,
underrepresented minority students (African American, American Indian, and
Hispanics/Latinos), physically challenged students, and older students. Another group of
students that need specia support are students who transfer from a community college to a four-
year college or university. Historically this group of students has not been recognized as needing
specia attention; however these students report that transferring from a community college to a
four-year college or university is just like being a first-year college student all over again. This
can all be very intimidating to a student who should know what it is to be a college student. In
order to encourage and to help community college students interested in engineering, a Maricopa
Engineering Transition Scholars (METS) program, funded by the National Science Foundation,
was established in 2003. This program targets women and minority students. This paper
describes the METS Center at the Fulton School of Engineering at Arizona State University
(ASUV). Specifically, the paper explains the purpose and structure of the Center and provides
pertinent data collected over a year with three case-studies illustrating the importance of the
Center relative to general counseling that community college transfer students receive by ASU
and/or the Fulton School.

|. Introduction

During the past decade and a half, the movement of community college students into colleges
and universities has been a mgjor higher education policy focus in many states. The structures for
assuring the success of transfer students have focused on making transfer an integral function of
student services at both community colleges and colleges/ universities (Kane, 2001; Hendley,
1997; Zamani, 2001)). In addition, most states have set forth transfer-credit requirements, and in
some cases GPA requirements, regulating what one needs to meet in order to obtain admission
into four-year colleges and universities. However, al these regulatory requirements do not
ensure community college student success in degree attainment at their upper-level institutions.
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Research suggests that students experience significant post-transfer adjustment difficulties
during their first term of enrollment at new institutions (Hills, 1965; Nolan & Hall, 1978). In
fact, the whole first year is atime of adjustment for transfer students (Teleconference Series,
2005). One of the most important areas of the transfer function is the psycho-social challenges
that community college students face in adapting to a new socia setting at their advanced
ingtitution. These challenges can prevent transfer students from meeting their educational and
career goals. Extremely important in the community college transfer groups are women and
minority students, especially those transferring into engineering and science programs
(Tsapogas, 2004). These groups represent a critical proportion of the labor force supply so
underrepresented in the science and engineering labor force of the United States (CAWSMET,
(2000).

Special programs to support and to help graduate engineering students were started around 25
years ago for women and underrepresented students. Not only were these students
underrepresented in first- year engineering classes, but also a smaller percentage of them
graduated in engineering. Special programs have helped to increase this percentage. The
graduation rate of engineering students is estimated at 40% (Landis, 2001). In fact, nearly half
of first-year students do not return to engineering for the second year (Loftus, 2005). A studyin
1993 showed that engineering loses 53% of its students between the freshman and senior years
(Astin & Astin, 1993) and increasingly engineering schools are designing help programs for all
engineering students. Instead of using the “Weeding-out Principle: look to your left and look to
your right, only one of you will graduate” in freshmen and sophomore courses (Landis, 1995;
Huband, 2005), many engineering schools are now working to retain and to graduate their
students.

Many Engineering schools now recognize several groups of students that may need extra or
specia support in order to thrive in engineering and computer science: women, underrepresented
minority students (African American, American Indian, and Hispanics/Latinos), physically
challenged students, and older students. According to a study by NACME in 1995, there are key
actions that produce success in the retention of underrepresented minority students at an
institution: 1) institutional commitment as measured by attitudes of faculty and staff, 2) integra
minority engineering programs, 3) alocation of resources, 4) focus on removing hurdles to
student success, 5) special attention paid to the early success of freshmen, and 6) delivery of
specia programs designed to help make the institution more supportive (NACME Newsdletter,
1995). Another group of students that need specia support are students who transfer from a
community college to afour-year college or university. Historically this group of students has
not been recognized as needing specia attention, however these students report that transferring
from a community college to afour year university isjust like being afirst-year college student
all over again.

The literature on diversity issues regarding undergraduate women and minorities is new, but rich
in insight in where college/ university structures should focus their energies on supporting these
enrollments. Unfortunately, the literature about women and minorities does not necessarily
specify such groups transitioning from community colleges into science and engineering
programs. An in depth review of 300 diversity research studies by Daryl Smith (1997) (cited by
Humphreys, 1998) suggests that: 1) involvement in specialized student groups, such as

Proceedings of the 2005 WEPAN/NAMEPA Joint Conference, Copyright 2005, WEPAN/NAMEPA



residential theme houses, support centers, and academic departments appear to contribute to
increased satisfaction and retention of those students and 2) interactions of various student
groups are likely to be more beneficial when they are institutionally supported and validated to
be equally valued and when they involve a common focus of goals and outcomes such as those
of adisciplinary program.

Critics are skeptical about the educational benefits of campus diversity, where they state that
self-segregation among students undermines the educationa promise of a genuinely multicultural
college community. However, recent research beyond Smith’s (1997) work continues to expand
or support suggestions that contrary to popular reports, it isn’t surprising that college students
today choose to live, socialize, or study together with other students from similar backgrounds.
Contrary to many commentators claims, however, research suggests that this clustering isn’t
widespread; it doesn’t prevent students from interacting across racial/ethnic lines; and it may be
an essentia ingredient in many students' persistence and success in college (Antonio, 1999;
Hurtado, S, et al., 1994; Humphreys, 1999 [for citing references]).

This paper describes the METS (Maricopa County Community College District Engineering
Transition Scholars) Center at the Fulton School of Engineering at Arizona State University
(ASU). Specifically, the paper explains the purpose and structure of the Center and provides
pertinent data collected over a year with three case-studies illustrating the importance of the
Center relative to general counseling that community college transfer students receive by ASU
and/or the Fulton School.

[1. Origin and Focus of the Fulton School-ASU METS Center

Every fall over 300 community college students from the Maricopa County Community College
Digtrict (MCCCD) transfer to the Ira A. Fulton School of Engineering at Arizona State
University (ASU). Over the past ten years the School has developed successful recruitment and
retention programs for women and minority students resulting in an increase in the percentage of
undergraduate women to over 20% and of underrepresented minority students to over 17%
(ASU, 2004). During the same time, the retention of first-year women and underrepresented
minority students each increased by 10 percent. However, little attention was paid to the new
community college transfers, who report that their experiences are just like being a first-year
college student all over again.

In the summer of 2003, after two years of collaboration, the Fulton School of Engineering and
the MCCCD were awarded a grant from the National Science Foundation for the METS, with a
special emphasis on women and underrepresented minority students. “Creating strong transfer
links to four-year colleges and universities’” was identified as a best practice for community
colleges at a National Symposium held by the National Science Foundation in 2001 at Estrella
Mountain Community College (Community College Best Practices, 2001). The transition from
the community college to the four-year institution should be as seamless as the transition from
high school to the community college. Thisideal includes articulation, content, competencies,
and regular meetings between the community college and the four-year ingtitution.
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The METS project has the purpose of interesting more community college students in
engineering, supporting that interest, assisting with the transition from the community college to
the university, and supporting retention and graduation of the transfer students. Since at least
50% of the community college engineering transfer students to ASU only decided on
engineering at the community college (Anderson-Rowland, 1996), programs are held each
semester at five of the ten Maricopa Community Colleges to interest potential engineering
students.

If an institution is serious about facilitating transfer student success, there are several
implications. Two of these are that first, the institution will establish and/or strengthen transfer
center/offices to assist students in the transfer process, and second, establish and/or strengthen
support programs, including peer-mentoring programs (Cuseo, n.d.). Accordingly, a central
focus of the METS assistance and support program for transfer students in the Fulton School is
the METS Center, a physical set of offices and space as well awelcoming environment of
support for transfer students. The METS Office area consists of two staff offices, alobby, a
small computer space, and a study room, with additional space for student assistants and storage
(Anderson-Rowland, 2004a; AndersonRowland, 2004b).

The METS Center is used for Be An Engineer |1 eventsfor potential transfers, described in a
previous paper (AndersonRowland, 2004c), a study room, mentoring, computer support with
free printing, workshops, a lunch room, a place to relax between classes, and close proximity to
METS staff for support and guidance. The METS Center is not for academic advising, which is
handled by Dean’ s Office or department advisors. The staff consists of the ASU METS co-
director (who is an engineer) and a student assistant. During the past year and a half, a second
engineer was in an office in the METS Center and also assisted with the program and in being
available to the students. Other METS personnel not located in the METS Center include the
project PI. It should be understood that the purpose of the computers and free printing is to
entice transfer students to use the center. Asthey begin to use the center they form friendships,
find study partners, and receive support from the METS staff.

New transfer students are very much like new first-year college students. First-year engineering
and computer science students, in particular, independent of gender or ethnicity, need to: 1) get
their life situation together so they are not overburdened with problems and distractions, 2)
develop a high level of commitment and motivation to make the correct choices and persona
sacrifices in atough major, 3) know why they want to be an engineer so they can appreciate the
value of atechnical education, and 4) learn how to be effective as a student and negotiate the
educational system(Landis, 1995). These four areas are also true for transfer students,
especially items 1) and 4) as we shall discuss.

In atransition meeting with 15 community college students just before the Spring 2005 semester
began, the new Fulton students were asked what their primary concerns were for the spring.
Their list included: managing time (mentioned most often); adapting to a new atmosphere (class
size, times of classes, and teachers who do not work one-on-one with students); finding a place
and somebody to study with; dealing withtraffic and getting to class; staying on track and on
pace (the university class pace tends to be faster and more is expected of the students); balancing
work, home, and children learning higher level mathematics; reducing stress; learning logistics
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(getting from class to class, how, what’s due, space management); and having realistic
expectations.

None of these concerns should be surprising. Time management is a problem for most students,
but especially for new community college transfers, 80% of whom work and now realize that
their class load is probably tougher (Community College Best Practices, 2002). A student
recently related that his first semester in Fulton was very tough and he did not adjust well
because previously he had not been required to do intensive homework assignments. He vowed
that now that he understood the system, he would do much better. Also, community college
students tend to be older and often have family commitments (Best Practices, 2002). In addition,
many of these transfer students are now commuting a much longer distance than they were to
their local community college. The classes at ASU at Tempe, with a student population of 50,000
for the university and 6,500 for the Fulton School of Engineering, do tend to be larger than in
their community colleges. Since the physical size of ASU is much larger than a community
college, beginning classes at the site can seem daunting.

Becoming familiar with at least one place, the METS Center, where transfer student can study
and find answers to their questions is comforting. Other students in the transfer students' classes
will tend to know each other since they have been in the same classes for the past two years.
Because of this, it may be difficult for the new transfer student to find a good study group on
his’her own. At thisinitial meeting the transfer students were given a new learning method that
makes them more efficient with their time to reduce their stress and to do well academically.
The transitioning students are invited to make use of the Center and its staff to help them and to
help each other. It isimportant for the transfer students to share and to get to know othersin the
same situation so they will know that they are not the only one with challenges and can learn
way's to overcome the challenges.

The mere presence of a METS Center for transfer students shows the institutional commitment
of the Fulton School to welcome and to support transfer students. Thisis important to transfer
students initially and was the first reaction by a transfer student when asked what the METS
Center meant to him, as he was studying in the Center at the beginning of Spring 2005. His
quick second thought was that the METS staff made the Center a helpful place. Potential
visiting transfer students note the METS Center and are pleased to know that they are welcome
and there will be a place for them to study, meet others, and get information and answers. This
echoes what we learned when we established a Center for Women | n applied Science and
Engineering (WISE) in 1993 (Cosgrove, Blaisdell & Anderson, 1994). Although the WISE
Center was established to retain women in engineering, it also became a recruitment tool for
women considering enrollment at ASU since they and their parents were impressed that the
School was committed to supporting women by providing space for them. Also we found that
the women students were much more likely to ask for help if there were familiar, knowledgeable
staff nearby. Having ontsite staff is convenient and takes less effort since no appointment is
necessary and a staff member is always present.
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[11. Students Experiences withthe METS Center

Since the METS program first began in Fall 2003, the majority of FultonrASU community
college transfer students attending special events such as lunch with a professor, time
management sessions, and meetings with industrial representatives rated the activities highly
important and extremely informative. Center attendance grew from 35 students (with 11 regular
attendees) in Spring 2004 to 74 students (with 30 regular attendees) in Fall 2004 (Table 1). Of
the 67 students who have attended in Spring 2005, 56 are continuing students and 11 studerts are
new to the Center for this semester. The Center has proved to be especially popular near the end
of the semester when project teanms are putting together final touches and study groups are
preparing for finas.

Table 1. METS Center Attendance from Fall 2003 through Fall 2004.

Semester No. of No. of students Approx. No. Regular
students visits Attendees

Fall 2003 > > *x

Spring 2004 35 133 11

Summer 2004 7 31 5

Fall 2004 74 755 30

Spring 2005 (7 weeks) 67 610 40

** Startup semester for the METS Center

In the beginning of Spring 2005, 28 students surveyed as to what they thought about the Center,
stated they especially liked the access to computers and printers and they liked talking with staff,
who have been engineers in industry. One student stated, “ Staff, both (names given) are a must
(with 23 underlines).” In addition, students have said that the center is very important because
they can meet others like themselves and they don’'t have to be concerned about being the oldest
person in a study group. The gender and ethnicity of the 28 studentsis givenin Table2. The
class standing of the respondentsis given in Table 3. Table 4 displays the primary reasons that
the transfer students attend the METS Center. It isinteresting to note that the computers and free
printing are the biggest draws for the METS Center as they are intended to be. Once the transfer
student starts frequenting the METS Center for those reasons, they will soon learn thet the Center
also provides other kinds of support. The primary suggestions to improve the center were to
make it bigger, since it is often crowded, and to have MatLab and other engineering software
loaded on the Center’ s computers.

Table 2. Gender and Ethnicity of METS Center Respondents.
Ethnicity No. of males No. of
females

African American
White

Hispanic

Native American
Asian

Multi

Unknown

Tota

Y Ll Ll k=2 (2 e X k=)

~N|O|O(O|FR|IN|(~O

N
=
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Table 3. Class Standing of METS Center Respondents.

Class Standing No. Students
Freshmen 0
Sophomore 7
Junior 19
Senior 2
Total 28

Table 4. Reasons that Students Come to the METS Center

Category No. Students % of total
Computers 25 89
Free Printing 25 89
METS Staff 18 64
Study Groups 17 61
Meet New People 15 !
Tips on Employment 9 33

IV. METS Staff Experiences with the Community College Transfer Students

The METS co-director at ASU, working aone this semester, spends time with 20 students per
day on average, with each student usually visiting with her two or more times aweek. The
students come to her office, located next to the MET’ s study room The onset of the
conversation is usualy casua and light. After some opening chit-chat, the co-director asks the
student how things are going. Then, usually, a question will be asked or a problem described.
The most common topics are: communication (usually problems with an instructor or with a
team member), resumes (how to improve by pulling out meaningful skills valuable to industry),
an applied technical problem (the director’s broad engineering background and experienceis
used), or an interaction with a professor (for example, the director writes a note to the professor
requesting that the student be allowed to make- up work in a different lab or lecture section so
she/he can participate as a speaker in aMETS event either on campus or at a community
college). Many times the students are unsure of their approach or solution to a problem and just
need confirmation or their confidence boosted. Technical coaching by the director is often
valuable to the students in helping them to understand applied analysis problems. Sometimes the
help is very specific as in assisting a parent to apply for and to receive a reimbursement of tuition
that was paid for their child.

There are severa other hot topics that are brought to the co-director by the transfer students. how
to pick classes; information on instructors; balancing work and school; administrative items
about classes, mgjors, and documentation for their degree; meeting with advisors; what kind of
credits count for certain mgjors; how do you negotiate the system, how do you handle an
uncomfortable situation in a class or with a professor, what do you do when a class is not going
well, what if you are not confident you can do engineering, how do you keep industry happy
when you have two internship offers and have to turn one down. The students are aways
advised to go to their advisors for questions relating to their particular curriculum. However, the
co-director is there and other students are there to help with information, resources, advice, and
understanding.
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The transfer students that come in the METS Center need a home away from home, as the next
several examples will show. The help that the transfer student gets is usually through mentoring
by the METS co-director or mentoring by atransfer student who has already ‘ made it.”

One student came to see the METS co-director because he was having trouble in an upper
division Engineering Core class in numerical methods. He said that he was repeating the class,
but he still didn’t understand the material any better than he did the first time. He also said that
he wasn't very good with computers. When asked about his performance in the basic
introduction to engineering class, which requires computer programming, he said that he got a B
in that course. Since the co-director had taught the course at the community college, she knew
that the computer skills portion of the course is critical in the homework and project assignments.
The student said that although he had received a B, he did not turn in the computer assignment
homework. Some of the assignments were done by a group of students, so he did things that
weren't the programming part of the assignment. Thus, he “played the points game’ to get the
desired grade without having to practice the necessary computer programming skills. Although
the course requirements included a high school course in programming, somehow he was
allowed to take the basic introduction to engineering class without a previous programming
course. Now heisin a course where the computer programming skills are necessary to succeed
in passing the course. The student was told that he knows what he has to do: take a computer
programming course so that he can succeed in the numerical methods course.  Students are more
likely to talk to someone about their problems if a person is available in a close proximity, as the
co-director was in this case.

The METS Center isaway of drawing in transfer students who admit to the co-director that they
need help. Sometimes the help can come directly from the co-director and other times the help
can come through a mentor through the METS Mentor Program. The METS Mentor Program
has been able to help change transfer students in unexpected ways. In the spring of 2004, a
transfer student was having a very difficult time in ECE 200, the introduction to engineering
course for transfer students. The transfer student happened to be from one of the untargeted
community collegesin the MCCCD, but all transfer students are welcome in the METS Center.
The co-director carefully selected a mentor for the student because the student was very shy and
communication with him was difficult to ascertain what he understood about the material. The
student was encouraged to request a mentor and did. The mentor selected was from the
CIRC/METS program, and academic scholarship program funded by the National Science
Foundation for transfer engineering students to support them to graduation and encourage them
to go on to graduate school (Anderson-Rowland, 2004). The volunteer mentor was selected
because he shared the cultural Hispanic family structure background and would be a complement
to the mentee’ s conversation style. It became a very good match. They have emailed each other
regularly. The biggest difference the co-director noticed in the mentee is that he's so much more
relaxed. His face looks light and he smiles alot and his grades improved. Every time the co-
director sees him, he's smiling. Whereas, in the spring semester, his head was always down and
it looked like he was dragging. The mentor explained that because of the difference in Spanish
dialect where he was raised, the mentee was very careful with sharing things because he feared
that he was putting words together in the wrong context. So now the mentee has the mentor to
help him with questiors and answers to reframe them into something that is appropriate and this
has made the difference aong with the fact that he has an understanding friend. This story isan
example of the common experience that the co-director sees among the mentees in the METS
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mentor program: now | have a friend who understands. In fact, thisis the main reason for the
existence of the METS Center.

Most transfer students have difficulties when they first transfer and one transfer student was
literally in tears when she met her mentor. At the first meeting of the mentor and mentee, the co-
director is present. In this way she gets a first hand idea on how things are going and if the
mentors and mentees can communicate. As the co-director watches them interact, they are given
an activity to do. They have to communicate with one another verbally and nonverbaly. The
mentee was having a difficult semester. When she left she said that now she had someone to
help her.

Another female transfer student was assigned a mentor with the same Hispanic heritage. The
students also shared the same field and career interest. These two have hit it off so well that they
have requested each other next semester, which is usually not the case. This mentee appeared to
be shy at first when coming to METS Center. Now she’s more out going and talkative. She
meets with her mentor once a month.

The mentees feel comfortable with their mentors in that they have someone to help them. The
new transfer students usually do not feel confident enough to ask for help of someone. It takes a
specia person to mentor the new community college transfer students. The CIRC/METS
Scholars are chosen as mentors. They themselves are transfer students who receive mentor
training and possess skills that have made them academically successful. The METS Center staff
trains the mentors and act as brokers in matching mentors and mentees. In addition, the center
provides a convenient place for the mentors and mentees to meet.

V. Evaluation

Ultimately the success of the METS Program and Center will be increased retention and
graduation of transfer students. The program and the Center have not been in existence long
enough to have retention and graduation statistics. For example, of the 11 regular Center
atendees in Spring 2004, a year later al of them are till attending the Fulton School of
Engineering. Of those 11, 7 were transfer students and 5 (all upper division) of the 7 werein
their first or second semester at ASU since transferring. The one-year retention rate for lower
division transfers who entered the School in the Fall of 2003 was 63% and for upper division
transfers, 82%.

It isdifficult to evaluate the physical Center apart from the METS programstaff. A Center
adjacent to the program staff locationis recommended as a best practice. It has been found to
work in our engineering college with other programs and elsewhere. Besides the actual retention
and graduation numbers, the METS Center exists to make the transition easier. After a semester
or ayear, atransfer student may no longer want or need the Center. The students comments in
this paper show that the students who use the Center say it has been helpful to themafter their
trangition. The case-studies presented illustrate the type of support that the students have
received as aresult of having a physical METS Center with staff available. In addition the
METS co-director regularly sees 20 students per day who ask for information or support that is
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different than the usua help requested of academic advisors. The numbers of students finding
the METS Center to be helpful isincreasing each semester.

VI. Conclusions

Researchers have found that there are two major times of change for students: one is when they
start college and the second is when they begin graduate school (Lazarus €. a, 2001). The
change from high school to college is traumatic for most students. Suddenly the new college
student has no one checking to see if he attends class or does his’her homework, there is so much
free time, there are many new people to meet and become acquainted with, homework needs to
be done, knows no one, and doesn’t understand the system. Many Engineering schools now
recognize several groups of students that may need extra or special support in order to thrivein
engineering and computer science: women, underrepresented minority students (African
American, American Indian, and Hispanics/Latinos), physically challenged students, and older
students. Another group of students that need special support are students who transfer from a
community college to afour-year college or university. Historically this group of students has
not been recognized as needing special attention; however these students report that transferring
from acommunity college to a four-year college or university isjust like being a first-year
college student al over again. Although the community college transfer students has passed a
filter just to make it to a four-year university, suddenly there are many new problems, including:
paid parking; alarger campus, larger classes;, more challenging classes; harder homework and
more of it; more required commuting time; less time to balance school, work, and family; being a
new student among classmates that have been going to school together for two years. This can
all be very intimidating to a student who should know what it is to be a college student.

Learning that the other community college transfer students are going through the same
difficulties and have survived can be very supporting and encouraging to the new transfer. The
METS Center provides a place for transfer students to meet others like themselves for friends
and study group partners, to receive mentoring from other transfer students who have already
made the transition successfully, and to receive encouragement, advice, and alistening ear
through the METS co-director.
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