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The Preparing Future Faculty program we describe here was establisHE2DD as part of the
national PFF3 initiative. Originally based in one department in a collegengineering in a
large midwestern state university, the program dramatically incredsdumber of students in
our department opting for academic careers and has been expanded to serwésstuds!
departments in the College of Engineering. Designed to be "lightweighdtnrs tof time and
other resource needs, the format is easily exportable to similar the@ats and institutions.
The program can also serve as the focal point for many other initiativasedaat better

mentoring Ph.D. students.
I ntroduction

Our university has been an active participant in the nationglaRng Future Faculty
(PFF) initiative since 1993. It was one of the original doctimistitutions chosen to participate
in the PFF1 program established by the Association of Amrefiadleges and Universities and
the Council of Graduate Schools, with assistance from the Pewt&ariTrusts. Our

departmental program in Electrical and Computer Engineeaimij Computer Science was



funded in 1999, with support from the National Science Foundation, as pahne d?PRF3
initiative in the sciences and mathematics. In this phaBé&Bfdevelopment, discipline-specific
programs were administered through a discipline-specific socky our program, this society
was the Association for Computing Machinery's Special Intgsestip on Computer Science
Education (SIGCSE). Students from electrical and computer emgigevere also included in
our program because these disciplines are housed in the same depastro@miputer science
(Electrical and Computer Engineering and Computer Science,C&CE) and student and
faculty interests often span more than one of the three discipli@@®e consequence of this
structure is that the computer science PFF program was dstablia the College of
Engineering. Our program was one of only two programs in compugrcecfunded nationally
and the only one in a college of engineering.

Many Ph.D. students in our ECECS Department as well as in thredetb@tments in the
college spend their entire time at the university as reseasibtants and thus have little or no
opportunity to learn teaching skills. With this heavy concentratiorsearch, it is probably not
surprising that few of our department's Ph.D. graduates optedddemmec careers in the past.
For example, between 1993/94 and 1998-99, 75 students graduated from the [E€pEGRent
with a Ph.D., but only three chose to pursue an academic careerurplasisgly, none of the
ECECS Ph.D. students was active in the university-wide PFF pnegraThus there was
considerable motivation to try a discipline-focused PFF3 program a8y of increasing the
number of our graduates who did opt for academia. In addition, the PRjfamraas seen as
one way to help fill the national need for more computer science faculty in the .1990’s

Designed to be two years long, the program has from the beginrengvbey positively

received and has since been expanded and made available to @u€elitige of Engineering.



Currently it is required for all recipients of our college-leRandsberg Teaching Fellowships for
advanced Ph.D. students planning to enter the professoriate (about yeapend also attracts
many other students. Originally offered only once every twosyehe program now is being
offered every year, and thus is attracting about twice as stadgnts as it did originally. Many
program graduates are now in academic positions at a varietstitiiions, and some are
nearing tenure decisions. Current and past participants, collage/fand employers continue
to provide enthusiastic support for the program.

In this paper we give a brief outline of the program, and we ithessenefits participants
see from the program, reasons why it seems to flourish imesrgng, outcomes, and future
plans. In its present form, the program is quite stable, éemgh funding ended in 2002. The
program can also serve as the focal point for many other m@&fimed at better mentoring
Ph.D. students.

Designed to be "lightweight" in terms of time and other resou@eds, our program
format could easily be exported to similar departments or callede assist others who may be
interested in establishing similar programs, we offer afigiuestions which will assist potential
PFF coordinators in setting up their own programs. We also propose candidate answers,
some based on our own experience and some collected from audierzpapast at the Lilly-

North 2002 Conference held in Big Rapids, Ml in September 2002.
Program Overview
Program Format

Like all PFF programs, our PFF in ECECS program was designed with the thiee ba

PFF components (PFF website, 2006):



a cluster consisting of one doctoral institution, along with three partner sshwasd set up.
Cluster partners had been active in previous university PFF progearisso the cluster
membership was easily determined. A project steering conemitba@sisting of faculty from
these four partner schools, along with some of the participating Biudents, was chosen.
The cluster partners would provide a mix of academic environmentstifdents to learn
about and be mentored in. The program would allow students to explohessl diverse
environments and to consider not only whether an academic careex g@sd personal
choice but also what mix of research, scholarship, teaching,eavideswould best fit each
individual's career plans. For many of the student participantsciabpehose whose
baccalaureate education was not completed in the U.S., just ledbomigtiae existence of a
range of departments with different viewpoints and missions was a rewargergeaece. As
is typical with engineering colleges today, the majority of oadgate students fall into this
category. As our program has expanded to include students fromdiffengnt engineering
departments, we have continued to identify new partners and we ats gume with
mentors in the Ph.D.-granting institution's College of Engineeriiige program continues to
involve faculty from a broad range of institutions, not only as meiotslso as program
advisors and as panel members for the many discussions in our rsemifaee of the
original partner schools still remain active, while one, a j@ar liberal arts college, is
currently inactive due to the discontinuation of its computer scipromgram and its lack of
engineering programs (although one of our PFF participants, broemgineering, has been
hired by its biology department as an adjunct faculty member).

sufficient activities involving partner schools and faculty thethestudent PFF participant

would gain a good understanding of the speacifies and responsibilitieat each partner



school. This is accomplished through an individualized schedule of wisitadivities for
each student participating. This mentoring phase, which can be gpiteaeker an academic
year to reduce demands on the student's time, is precededdwradejuarter-long seminar
and enriched by two additional seminars, as described below. Byigstitig in the
seminars, faculty from the partner schools not only contribute slcbiwols' perspective on
the topics discussed but also begin to provide the third basic component,
multiple mentorsalong with feedback on teaching and service activities, asawedisearch.
Program activities were originally designed to move the stademin a possibly somewhat
"passive” seminar attendance through more active seminar jpatiba to actual teaching
experience. Initially the program consisted of two seminars,irgteoh academic life and
the job search, and the second on classroom management. After cuyiplese seminars,
students were matched with a mentor to gain at least ten haaacbfng experience. Based
on feedback from students and mentors, the program has been revisetigvggminar on
teaching expanded from one quarter to two, and with the seminar anatiemic job search
now following these teaching seminars. The first seminar arhitegis a requirement for
participating in the mentoring component and the additional prograivitiast This
arrangement better serves the students, especially those tintehatudents with no
experience teaching in classrooms in the United States. Thasrtkat program consists of
three one-hour seminars and a mentored teaching component:
o Modern Teaching Techniques for Future Engineering Faculty ("PFEWinter
Quarter). Students discuss the basics of creating course ¢ongsraging a class,
and interacting effectively with students. Each student creasgabus and related

materials for a course they are likely to teach in the futMveekly seminars are run



by students, with guidance from faculty facilitators. Emphasigiven to active
learning styles, and thus each week two students are appointed tbdediscussion
and to gain practice in facilitating more active learnirgivdies. This course
typically draws most material from (McKeachie & Svinicki, 20@8)d also uses
material from (Fowler & Markle, undated). Students begin coctsbmu of a
Teaching Portfolio. The seminar begins with a discussion of tearstyles.
Participants assess their own learning style and discuss adiatiques might be
most effective for themselves and for those with differing |legrrstyles. The
discussion leaders also prepare a homework assignment which padicigantork
on and add to their portfolios. These activities range from desgrymur "best
teacher" and why you chose this person to developing courseagoltbjectives to
designing appropriate questions for testing particular levekhoivledge and skill.
Active learning and discussion, rather than straightforward lectareshe norm in
this seminar, and students are encouraged to ask any teadhted-tpiestions. In a
recent seminar, for example, a lively impromptu discussion abouhtake exams,
initiated by a student question, took place.

Advanced Teaching Techniques for Future Engineering Faculty (IPFESpring
Quarter, prerequisite PFF ). This seminar continues the ieaion of issues
addressed in PFF I. Additional topics covered include Bloom’s Taxonoongept
maps, effective mentoring, teaching evaluations, ABET accremhtatffective
project and team management, mentoring skills, and preparing pioposiadoing
research in engineering education. The discussions are guidadutty facilitators

and by guest speakers with specific expertise in the various topics.



O Mentored Teaching Experience ("PFF IlI") (Spring Quarterygopeisite PFF ).
Each student in this course works directly with an assigned faodiyor, either at
the university, or at a nearby college or university, to develap tdgching skills.
Students spend a minimum of 10 hours in classroom teaching and other apgpropria
activities, supervised by their mentor. Students may take rharedne quarter to
complete the required work, depending on their research commitmestsftef as
possible, these activities include not only classroom teaching atussliens about
job responsibilities with faculty but also one-on-one mentoring with . MS
undergraduate students. Participants are also encouraged towdissigtaduate
school recruitment through presentations to the ECECS undergraduate® a
students at the partner schools. Some of our participants who largernresearch
labs have the opportunity to mentor their younger labmates, but for swdentare
in smaller labs the PFF program can provide otherwise unavailabletwppes for
this type of mentoring.

0 The Academic Profession ("PFF IV"). (Fall Quarter, prerstgiPFF 11 or PFF III).
Students research opportunities for academic jobs in a vafigtstibutions, practice
presentation skills, and prepare application materials, includiregaehing Portfolio.
Each portfolio includes materials developed during previous PFF semifsmses
important to junior faculty are also discussed. Several panelsdistois, featuring
both established and beginning faculty from nearby institutions, are ISldlents
also prepare "the first ten minutes" of a job interview talkhisTis not an easy
exercise for many of the participants, who are used to givingptémenty minute

technical presentations at conferences. By focusing on theefirshinutes, which



should be understandable to everyone in the audience in a diverse depsuitheast

ECECS, students are also forced to think more about the challenges of teaching.
Supplemental Activities

The PFF3 funding enabled our program to include other activitiegldition to the
seminars and the individual mentoring. Thus we were able to send dizippats to a
university-sponsored workshop on effective proposal writing, which is réfibéboth to those
students going on to research institutions and to those who choose mdtangeoriented
institutions. With the funding, we also sponsored a visiting spealgistuss what a Teaching
Portfolio ought to contain and how best to organize one. We also cosponsithethew
doctoral university's Women in Science and Engineering (WISE) Ctemmand with one
partner school's Women's and Minorities' Studies Program, visits by severallhatimrainent
women professors of engineering who led discussion groups with PEEipaats and gave
public lectures on strategies for increasing diversity in sei@md engineering. PFF participants
were also funded to attend several national conferences, includb@S&EP001, SIGCSE2002,
and the National PFF Conference held in Colorado Springs in June 20€&entations about
our program were made at all of these conferences. In additelmipary results from our
program were described in (Lewandowski & Purdy, 2001) and the expandgrprevas
described in (Purdy, Bishop, Fried, Kukreti, & Lewandowdki, 2003).

While many of the above activities do require funding, othersbeasustained even in
lean budget times. For example, material on preparing a Tealebmtiplio and on effective
proposal writing has been moved into one of the regular seminarsprddg@am has also held
extra seminars, with speakers from the partner schools, to addpéss not covered in the

regular seminars, and has invited PFF "graduates” to participataddition, the program has



held mentor workshops, based on the material in (Brainard, Harkus, @eS8tge, (1998)), to

which both students and their mentors were invited. PFF participanésalso participated in
seminars on attending graduate school for our undergraduates amtkw sessions for doctoral
qualifying examinations. Recently our university's Graduate &ffieniversity-level PFF

program, and Center for Teaching and Learning have also begun to spansarampus-wide

programs, including a recent visit from the University of MichigaCenter for Research on
Teaching and Learning theater troop, whose presentations addressesl a$ diversity for

faculty and students. These programs are also valuable sup@etoeour college PFF

activities.

Program Administration

To join the PFF program, each student is required to submit anajaplicsigned by the
research advisor, along with a statement of why they wish twipate. Obtaining the research
advisor's agreement has not been difficult for any of the studdrtdrave expressed interest in
our program. In fact, some of our most productive research yaardt among the strongest
supporters of PFF in our department, because they see the prodrelpirag them to encourage
their students to remain in academia. In the first cycle opthgram, any Ph.D. student was
allowed to participate. However, it quickly became clear thstt year students, who had not yet
even passed their qualifying examinations, were not gettinmméx@mum benefit from the PFF
activities. Thus currently only students who have passed the doqtmklying exam are
eligible to participate. Another change which we made ine¢bersl cycle was to offer PFF as a
course, with one hour of Pass/Fail credit available for each ofséneinars and for the

completion of the individual mentoring activities. This allows pgréicts to have a record on



their transcripts that they have participated in the program, aisbitprovides a way to factor

the PFF supervision into the workload of the faculty organizers.
Benefitsto Participants

The most obvious benefit of our PFF program so far, of course, is tieasecin interest
in academic careers among our Ph.D. students. Based on studentntenmmeh of this
increase iIs due to the existence of a forum in which questions alamlé@nac careers can be
asked and answered and also to the existence of a secure environmvbigh students with
little or no teaching experience or international students who viielto teach but need to gain
English skills and self-confidence can practice their teactaogniques and discuss problems
that might arise. However, there are many other benefitshwddme along with a successful

PFF program. We list some of those here.
Benefits to Graduate Student Participants

Students in PFF learn up-to-date teaching techniques and reudidual coaching on
their teaching, just as they are also receiving coachindh@n itesearch activities from their
research advisor. Students also are developing a network of coiéagukom they can go for
advice on teaching and career questions, even after graduation. ilotainstidents also learn
about the very different U.S. educational system which they are htptegch in. Contrasting
undergraduate experiences in their home countries with undergrachpatieences in the U.S.
has made for several lively discussions in the seminars. Studbatparticipate in the PFF
program and then are hired into an academic position are bettarqueie manage all the
responsibilities of a beginning computer science or engineamdty member. Students who
choose industry or government jobs have learned such skills as thetabiiake presentations

to a diverse audience.



An additional benefit of the program is that it helps to identiheotreas in which more
mentoring and student support can be beneficial. For example, stlisi@rgsion motivated us
to organize a "qualifying exam workshop" for first year gradstidents. Additional programs
in future might include a job search seminar for Ph.D. students whioadaag for industry
positions or writing workshops for students who are struggling with writing uprésaitts.

Benefits to Faculty Participants

For faculty in the cluster's research institution, the PFF pmogmavides a forum for
discussing teaching and updating teaching skills. Teaching adiviiay not always be
discussed as thoroughly as is desirable in a research-intensivenenent. The PFF program
provides an impetus for looking more closely at teaching ac8vitier partner faculty, the PFF
program provides regular contact with colleagues and students asdarah institution, along
with the opportunity to help mentor doctoral students. For all fapaltiicipants, opportunities
for teaching-centered activities are increased. For faatipartner schools, participation in the
program is a way to recruit new colleagues, if there is an open position at their school

Benefits to the Research Department / College

For the research department or college in which the progréoused, producing more
graduates who choose academic careers is a way to strerfgghacatiemic reputation among
peers. This was especially important for our Computer Scielmgggon, which was relatively
new when the program began and produced its first graduate only in P8®Ading increased
teaching skills to those students who may be appointed to teassistpatships also is a benefit
to the department or college as a whole. In addition, the existéracstrong PFF program can
serve as a recruiting tool to attract good graduate studentsuntprograms. Also, the PFF

program and its associated activities can introduce partiaiptculty to new developments in



pedagogy and can provide a department- or college-wide forum fdrsthession of such topics
as diversity and new teaching techniques.

Benefits to Partner Schools

Both students and faculty at partner schools can benefit frompRIgffams in several
ways. Students are able to interact with graduate studentsEhprogram, through graduate
student research presentations at the partner schools, discusslonsewfFF students about
graduate school options, and undergraduate research mentoring. Pdrtmérfaculty gain
closer ties with research faculty, and are more likelytendtresearch seminars and participate
in ongoing research projects. Partner schools also benefit froopgwetunity to recruit PFF
students into open faculty positions or into part-time or visiting positwhile the PFF students
are completing their dissertation work.

Benefits to Undergraduates

PFF participants in our program are encouraged to become involved in imgntor
undergraduate researchers, both at the research school and at ipatifugions. As young
researchers themselves, they can be dynamic role models, helping thegrashaste mentees to
complete successful projects and potentially influencing undergesddat opt for graduate
school themselves. This is one area in which our program hatihdeweloped as fully as it

can, and one area we hope to improve in future program cycles.
Need For PFF in Engineering Programs

Our university-level PFF program has a structure very simidaour college-level
program. Currently the university-level program offers two tweaitrseminars, along with
occasional workshops. Students can also arrange for a 40-hour meragchedgteeomponent,

for which they earn a university certificate. Thus it migkgra that a departmental- or college-



level program is not needed. However, we believe that such progeanmisecvery valuable.
Here we list some of the reasons why it makes sense toPdveactivities specifically focused
on the needs of students in engineering and computer science and wipyrayams may be
particularly welcome in engineering departments or colleges.

Pedagogical Issues in Engineering

Currently there is increased emphasis throughout the engindmithgon encouraging
more active learning activities in the classroom. In additionentt®BET (Accreditation Board
for Engineering and Technology) evaluation criteria (ABET 200@)jch are essentially
universally used by undergraduate engineering programs, place mesponsibility on
engineering faculty to become involved in course development andiageal In an
engineering PFF program, these trends in engineering educatiorbeceaddressed more
thoroughly than in a general university-wide program. Other mutrends, such as a focus on
introducing engineering to K-12 students and requirements to includelarng component in
many federally funded research projects, can also be addresded PFF in engineering
program. In addition, it is known that many undergraduates "give uphgineering degrees
early in their programs, often because the level of teachingtrimductory courses is not what
they expected (Seymour & Hewitt, 1994) and that there is a nepdofading more training to
engineering graduate students who are assigned teaching(dotieis 1994). These issues can
be effectively addressed in the PFF teaching seminars. ¥bhasaars are especially valuable
for the large number of international students typically found gineering graduate programs
who may have little experience with concepts such as actweitg or with the wide range of
cultural and academic backgrounds which may be found in a typicahfa@sbngineering class

in the United States. Recently our program has also beguntiagiratudents and post-docs



from areas such as mathematics and chemistry, who find that arer fotused program is a

better fit than the university-wide program.
Student Diversity

While most undergraduates in engineering programs are domestiatsiudany Ph.D.
students are foreign nationals. For example, in 2000 7.9% of B.S. inéeénigig degrees and
49.9% of Ph.D.'s in Engineering were awarded to foreign national€Ob these percentages
were 7.4% and 45% respectively (Computing Research Association, 200@D04 7.6% of
B.S. in Engineering degrees and 57.9% of Ph.D.'s in Engineering wairelesl to foreign
nationals (Engineering Workforce Commission, 2004). Thus in the fieldsrmputer science
and engineering it is especially valuable to have a forundismussing cultural differences and
respect for diversity. The quarter-long teaching seminar onctisfée Classroom Teaching
Techniques, based on (Fowler & Markle, undated) is an especially \altadl for getting
students to interact informally and to mentor one another in interpeesmhahanagement skills.
Issues of diversity and underrepresentation also arise ngtdraihg the discussion of Kolb
learning styles (Kolb, 1981).

The PFF program can also stimulate discussion and educateppatscabout efforts,
particularly those related to teaching, to diversify the emging workforce in the United States.
The September 2000 Report of the Congressional Commission on the AdvancEkvemen
and Minorities in Science, Engineering, and Technology Developn@&®WMSET, 2000)
states "If we are to compete effectively in the globalkeigiace, we must advance the full and
equitable participation of all Americans in science, engingeand technology fields." With
respect to women in particular, as noted in (Macdonell-Laeser, Mdskatht, and Lasich,

2001), "There are compelling economic reasons to seek to incheaseimber of women in



engineering. For example, a recent report by the Nationeh&t Foundation has raised
concerns that there has been an overall decrease in graduate emtrallrangineering. They
have warned that this decrease is likely to have a negatpact on the economy in the United
States. ... One manner in which to increase the overall pool ofdraimgneers is to increase
the participation of women in these fields." Yet the proportion of women and nesatitering
engineering fields remains low. For example, in 2004, women, Afigaericans, Hispanics,
and Native Americans, respectively, earned 20.1%, 4.9%, 6.3%, and 0.5% ofShenB
Engineering degrees awarded in the United States. But 200 United States Census, these
groups accounted for, respectively, 50.9%, 12.3%, 12.5%, and 0.9% of the total population.
While these percentages are not directly comparable, they dossubge these groups are
underrepresented in the engineering workforce. In recent gegmsat deal of effort has gone
into trying to understand the reasons for this underrepresentation lartien the participation
in engineering programs. Many of the successful teachiatggtes identified have been found
to be more effective for all engineering students than traditimethods. Two good sources of
information about these efforts, for example, are (NAMEPA, 2006) WEPAN, 2006). A
comprehensive description of one successful effort, aimed aaswegethe number of women in
computer science at Carnegie Mellon University, is provided inrdM& and Fisher, 2002).
The PFF program can provide a forum for discussing these strategies.

Opportunities for Graduate Teaching

In many disciplines outside engineering, such as English, biologly,mreathematics,
almost all graduate students have ample opportunity to gain tgaeliperience through
graduate assistantships. In engineering, in contrast, many stuskawe only as research

assistants, with few opportunities to teach. The PFF programtimayserve as the student's



only exposure to actual teaching. Thus it is important to be ablecus on even very
elementary questions and concerns about the educational process. Thaeiseasily
accomplished in the engineering program PFF seminars. Theneem¢aching experience for
each student will also often need to take this lack of preveahing experience into account.
The PFF program could also involve beginning faculty, who also mag little or no actual
teaching experience, if appropriate.

Opportunities for Recruitment and Mentoring

With a national need for more graduate students in many fieldsgofezring, recruiting
of undergraduates into graduate programs is an important actiAffF participants can be
effective recruiters both at specific recruiting events and during thetoneel teaching activities
at partner schools. PFF students can also serve as effectitersrte undergraduate researchers
in their research labs, in senior projects, and in special summer undergrad@ath n@seyrams.

Flexibility for Students

While the university-level PFF program can be completed in one gaaengineering
PFF program stretches over two years. This gives partisipatit heavy research commitments
plenty of time to complete the program without neglecting tlhesearch responsibilities.
Housing the program in the department also makes efficient ustiaént and faculty time,
since seminars are easily accessible and can be scheduled to be convelhiemiaidictpants.

Seminar Size

To ensure active participation by all seminar attendees, it isfliestseminars enroll 10-
20 students. Fewer than 10 students may not provide a broad enougbfrdragigrounds and
career goals, while more than 20 students gives too large a gmoaquial participation by all

attendees, especially as we attempt to foster the abilitiead and participate in lively



discussions. Without both programs, it would often be necessary towasniaterested and
qualified students. Currently our program in engineering enrolls 1&&f#ents in the first
seminar each year, and the university-level program has similar leveldicpp#ion.
Specifics about the Job Search
Clearly, in the job search seminar, having a more homogeneous grosiudeant

participants and faculty presenters will make it easierttatents to obtain advice and guidance
relevant to their specific situations. Faculty speakers in gbminar, such as newly hired
assistant professors who can share their job search experiemtésiimg committee members
who can present their perspectives, can also give more spegifisafiul advice to students in

the same or related disciplines.
Similar Programs at Other Institutions

Another indication that department- or college-specific prograrasvaluable is the
existence of similar initiatives elsewhere. One example is the $c¢i€achnology, Engineering,
and Mathematics Education Scholars (STEMES) Program run by Hdwaversity for new
and prospective faculty members (STEMES, 2006). Many other progvamk address the
preparation of future engineering faculty have been describ#te ainnual conference of the
American Society for Engineering Education. Descriptions caou® by going to the ASEE
conference database (ASEE, 2006) and searching on the keywords "future fémuébyample.

Program Outcomes
In December 2002, both our university program and our departmentataprog

participated in a site visit as part of a formal evaluatioaloPFF programs nationwide. The

results of that evaluation are not externally available. Fumibver, since the end of our formal



funding, we have not had resources to assess our program as congdetel would like. But

informal assessments indicate that the program is doing very well.
Student Participation

Our original program, offered once every two years, had thrdesy1999-2001, 2001-
2003, and 2003-2005. In 1999-2001, the program's initial year, 13 ECECS students, 11 men and
2 women, participated in the program. Currently 9 of these, including bothem are in
academic positions. One of these just began his academic career in Fall 200&rking with
a small start-up company. In 2001-2003, 14 students, 12 from ECEC®afrditn Chemical
Engineering, participated. By Fall 2004, three of these had obtaicattyfgositions, and
several more were in the process of applying for positions féor2685. In 2003-2005, 26
students, 25 from ECECS and one from Industrial Engineering, partatipAfgout 15 students
from throughout the Engineering College also participated in ‘itrams one-year programs
beginning in Winter 2003 and Winter 2004. Currently we are in thendecycle of seminars
since the program was expanded to the entire Engineering €dled) reorganized. In the
Winter-Spring-Fall 2005 seminars, 22 students, from five of the sixrue@ats in the
Engineering College, participated. In the current cycle, siililents, twelve from five
departments in the Engineering College, one from the Departth&fdthematics, and one post-
doc from the Chemistry Department, are participating. So owbralbrogram has served about
106 students, 104 from the six college departments, and two fromrdeptstin the College of
Arts and Sciences. Since we are now offering the program gearyinstead of once every two

years, it is attracting about twice as many students as it did originally

Students Entering Academic Careers



We do not have extensive data on the positions currently held by gratuates of our
program. We do know that in the first few years of the program théewuai ECECS Ph.D.
graduates taking academic positions increased dramaticalhy,Jrout of 75 graduates between
1993/94 and 1998/99 to 12 out of 44 graduates between 1999/2000 and the 2001/2002, with four
of these 12 going to Research-Entensive universities. As noted, aideast 12 participants
from the first two cycles of our program chose academic jabsa range of institutions.
Surveying the graduates of the program to see how many altodetkie taken academic
positions and also to see how many choose to remain in academiornsomstan objective of
futre work on this project.

Student and Faculty Satisfaction

Based on informal opinion surveys, we believe that student sabsfagdth the program
remains high. Students who have undertaken job searches continuertaha&ipthey are much
better prepared for this task and much better able to focus thethee on institutions that will
be a good match for them. In addition, they report that interviewedrsilag institutions are
positive about their PFF participation and the head start thisgwdl them in their faculty
teaching responsibilities.

Some specific student comments obtained from an email survey @nprasd past
participants include:

"l think it's well worth while"-from a current participant;

"I am now teaching an operating systems lab session. | found the courséslpéul™--
also from a current participant;

"PFF provided a solid framework for improving one's teaching skiith time. For

many students, there is simply not enough time during graduate work tigaitieant strides



in becoming a better teacher. . . . The only changes | would recommend aatuttad ones that
occur as the program evolvesftom a participant in the first cycle of the program.

Another measure of the acceptance of our program is the numlpeseafrch faculty
whose students participate in it. By 2001, the list of participadissors already included 14 of
the 45 faculty in our department. The number of advisors continueswo&gpecially since the
program has been expanded to the entire Engineering College. Muaitg fae also beginning
to take a more active role in the program, participating in resion specific topics such at
accreditation, teaching evaluations, and proposal writing, in additorpatticipating in
discussion related directly to the job search and hiring procedAsesoted above, faculty from
three of the original partner schools in the PFF cluster contmyparticipate in the program.
Faculty from two additional nearby schools are also participating.

Setting Up Similar Programs

To assist others in setting up similar programs, we have developstl @ seven
questions which will help potential organizers to decide what waihkvat their institutions and
to share our techniques for dealing with common problems, such as sobdltateen research
and teaching, which PFF programs may face. Some common prohldadeilack of funding,
lack of student time to commit to PFF, gaining acceptarwe fesearch faculty, and providing
rewards to partner faculty. We present our list of questions, ladong with our suggested
answers and also (in italics) suggestions collected through disesissi the Lilly-North 2002
Conference (Purdy, Lewandowski, Hauser, & Coppock, 2002). We make no waim
completeness here, but we hope that this material will atdeast as a useful guide and a way
to initiate discussions about starting such a program.

1. What concrete, measurable results and benefitswould you like from a PFF program?



more students choosing academic careers
students who are more competitive for higher tier academic jobs
recruiting tool
students who can make informed decisions
enriched environment, networking among students
recruitment of graduate students
better retention of graduate students
increased faculty involvement in graduate education
increased student satisfaction, both short- and long-term
increased satisfaction for mentors
. What information or skillsdo you want studentsto gain from a PFF program?
appreciation for the wide range of academic jobs
teaching skills
presentation skills
a portfolio of teaching work, research statement, etc.
job application skills
proposal writing skills
mentoring skills
better understanding for students of the different aspects of the faculty role
help for students in articulating research goals and building a professional portfolio
experience for students in committee work

ability for students to "read between the lines" in advertised job descriptions



3. What attributes should your program havein order to be accepted by your fellow
faculty and/or the administration?

* should be cheap to run

» should be flexible because of research

* should not be too time-consuming

* should show tangible results

» should generate conference presentations

* should have faculty involvement and feedback

» should not interfere with students' degree progress and work productivity

» should not benefit just a few select people but should have broad potential impact
» should be simple and streamlined with no budgetary concerns

* should start small

* should require research advisors' okay

4. What activitiesalready in place at your institution would be useful for students?
» proposal writing workshop (university-wide, primarily for faculty)

» other PFF courses and activities at the university

» teaching manual (Fowler & Markle, undated)

» speakers in career center

* human resources staff to discuss benefits, etc.

» faculty development activities

* course materials

5. What high-impact activities can you do with sustainable effort?

* seminars with teaching credit for faculty leader and participation by'§®&Huates”



job search seminar with faculty participation

graduate school recruitment and mentoring

lecturers on education with support from department seminar funds
listserv and/or webpage

brownbag seminars

undergraduate research conference for graduate student and partner faculty recruiting

6. What schools or organizations do you need to cooperate with to implement the

program?

7

current PFF "partners”

other departments in the partner schools and at the university
other PFF programs on campus

Center for Teaching and Learning

student organizations

Center for Diversity

Disability Services

. How will students apply to the program and how will you motivate them to complete the

activities?

application: pass qualifying exam, write a statement of purpose, get teadsaisor's
permission

completion: credit for seminars, success stories from previous particigtamiss from job
interviewees, opportunities for part-time teaching positions

application: completion of M.S.; support of advisor or chair or graduate studies coordinator

completion: certificate to include in job application materials; food



Conclusions and Future Plans

The program we have described here has been designed to haved nesdasce
requirements and to be sustainable over the long term. It haftéxbdiem our institution's
university-wide PFF program and has so far achieved excedlsults. For long-term viability,
the program requires continued efforts by research and partner-fatwty. A modest budget,
to support yearly speakers, for example, is desirable. Assigounge credit for our seminars
and mentor supervision allows participating research facultyadtoif this activity into their
workload. By placing program graduates at the partner schoolsh wiei have begun to do, we
should also increase the number of partner faculty who want to patéiciand thus reduce the
workload on any one faculty member. Support for speakers can be dbtane standard
colloguium budgets and can be magnified by sharing support among &Hr dekools and
interested groups such as the diversity programs at the clobtls Spreading the program
over two years, instead of requiring students to complete it an, yeduces the amount of
resources needed and seems to be about right in terms of the nureteteots who wish to
participate.

We continue to refine our program to better serve all participaBtsort-term plans
include adding more specific information in the final seminar about twowachieve tenure,
continuing to improve coordination with the university-level PFF progrard, Gntinuing to
increase the number of research institution faculty who activaiticpate in the program
seminars. We are also looking at ways to improve communicati@mgmurrent and past
participants, to provide more thorough ongoing assessments of thenpr@ga to fund more

outside speakers.



Our program has been in existence since Fall 1999 and has grewthewears. The
prospects for continuing to sustain our program at its presentdé\adtivity are good. We
believe such a program could also be sustainable at the maiytioss similar to ours and
would be of great benefit both to the students and faculty at thogatioss and to engineering
and computer science education in general. Organizing our progtam &illege level instead
of the department level (Purdy, Bishop, Fried, Kukreti, & Lewandowdki, 2003) mighubeful
strategy for smaller schools or those which have fewer resources to adesobh ta program.
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