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Abstract - The recent interest in academic accountality

— do engineering programs deliver the best preparain
possible for graduates entering the profession — ba
engineering faculty and administrators looking at a
variety of assessment strategies. Exit and post ghaation
surveys are two sources of data about the qualityna
relevance of these programs. How well do graduating
seniors and alumni think their degree programs
prepared them for their next steps, careers or gradate
studies? This paper, a collaboration between an
engineering department and an education school at a
large research wuniversity in the United States,
investigates the answer to that question and offera
reproducible model with lessons learned. The popul@n
for the study is biomedical engineering graduates o
have had National Science Foundation (NSF) funded
Biomimetic Research Center activities integrated ito
their overall program offerings. The first phase of this
study reports on 130 exit and post graduation surwe
collected between 2006 and 2007. That phase refled
68% response rate from a surveyed population of 190
graduates and alumni. The surveys utilize both setted
response and open-ended questions. Preliminary fiimtys
suggest students’ positive reception of applied coaes
and program and career advisement and concerns over
courses offerings and specialized selection opportities.

for jobs that do not yet exist. It is imperativatlstudents
come away from their education with a core knowtetgse,
professional skills, and an understanding of thal vieed for
lifelong learning [2]. Wormley, the current Presitleof
American Society for Engineering Education (ASEE),
summed up the need by stating “engineering educatiost
prepare graduates to: (1) practice in the globairenment,
(2) be flexible, agile, and innovative, (3) comnuate
clearly, understand teamwork, and (4) be awareutifial
differences, and be solidly grounded in fundamentaid
have a broad base” [3].

In order to answer the question, “do engineering
programs deliver the best preparation possiblegfaduates
entering the profession or graduate studies?” emging
faculty and administrators have sought out a wariet
assessment strategies for data. Examining prepesedrom
the viewpoint of graduating seniors and alumni from
engineering programs are two sources of viable. ddtav
well do alumni think their degree programs prepattesn
for their careers or advanced degrees? If not wéigt do
they think was missing? In what ways were the @EOG
successful? Finally, when we get useful feedbaoknfour
graduates, how do we translate it into programneitange?

This paper reports on a study of graduating biooadi
baccalaureate and master’'s degree students andialimo
are now working in the profession or continuingittistudies
in advanced degree programs. The graduates weed ask

Index Terms — alumni feedback, biomedical, ERC, programtheir perceptions of preparedness for their nexpsst

assessment.
INTRODUCTION

In a seminal 2005 report on the need to adapt erging
higher education to the new century, the Nationehdemy
of Engineering asks the overarching question, “Wimtuld
engineering education be like today, or in the rigture, to
prepare the next generation for effective engagénmethe
engineering profession in 2020?” [1]. The reportesothat
meaningful energizing experiences are most likelgrovide

employment in the profession or graduate studi€ghe
population for the study is biomedical engineenjngduates
who have had National Science Foundation (NSF) ddnd
Biomimetic Research Center (BMES ERC) activities
integrated into their overall program offerings. €Th
coursework and research of the BMES-ERC focusethen
use of non-biological materials to replicate bidbad
functions such as sight, memory, and mobility.

This assessment will be used to inform educational
practices of a research university’'s biomedicalimegying
degree programs and the ERC projects. The on-going

the impetus for students who wish to continue theiinvestigation takes place as part of a collabonabietween

education and/or contribute to their engineeringldfi of
expertise in the workforce. Because of the rapignges in

biomedical engineering and ERC faculty and staffthat
USC Viterbi School of Engineering and educational

technology and the economy and because of socidl ariesearchers from USC Rossier School of Educatidre T

political forces worldwide, educators are preparstgdents

engineering faculty and staff lend their expertifefield-

! Melora Sundt, Rossier School of Education, Unitgisf Southern California, sundt@.usc.edu

Coimbra, Portugal

September 3 — 7, 2007

International Conference on Engineering Education 4CEE 2007



specific programs and practices while the education an expanded version of the exit survey they hadpbeed

researchers provide their knowledge of studentnlagr
outcomes and program assessment.

prior to graduation.

In addition to garnering knowledge from graduates’USING A SURVEY AS A METHOD OF EVALUATION

feedback in a specialized engineering program, plaiser
provides a critical look at the methodology usedhsa other
institutions considering a study of graduate andmaili

perceptions can benefit from the “lessons learnékhé

paper discusses the teamwork approach to inquidythe
steps identified to proceed with the research. Steps
included assessing what data are needed, the “waed”
“how to” of contacting graduating students and ailynthe

types of questions that yielded the most usefudrimftion
and the importance of social networking..

RESEARCH ON GRADUATES AND ALUMNI
INFORMING PROGRAM PRACTICE

There is a substantial body of literature that doents the
utility of alumni input in higher education researon
perceived institutional quality and student outcenjd].
Graduates’ perceptions of how well their institago
prepared them for practice have been frequentlyd use
influence institutional curriculum, student sendceand
faculty practices [5]. The merits of using alunminput
derive from the assertion that graduates can meathe
extent to which the institution prepared them faompéoyment
or future educational interests [6]. Whereas alunput has

The increasing interest in program assessment aibigher
education institutions in the United States hasiteg in the
use of a variety of instruments to evaluate progopmality
[8]. Its ability to cover factual and subjectivepics,
economical implementation and fast data collectias
made the survey a popular instrument in higher &fituc
[9]. Higher education researchers and accredibindies
have recognized that surveys are the only practiwatce of
descriptive information [9]. On-line surveys hate added
benefits of large and distant populations, easyessc
verifiable delivery, and easy-to-use analysis t¢bly.

This study used data derived from selected respamnde
open-ended questions that was administered thrSughey
Monkey, a web-based survey management program. Two
types of surveys were used for study. The firsveyrtype
was aBME Graduate Exit Survey administered three weeks
before graduation. This survey was completed irr yeee,
(2006) by the undergraduate biomedical degree agtadu
only. There were 53 undergraduate surveys admieistand
38 respondents (a 72% response rate). Year tW00,7j2he
population was expanded to both the baccalaureate a
master’'s degree candidates.  Fifty-six  graduating
baccalaureates received the survey, and 39 respgadi9%

been widely used to measure the quality of educatioresponse rate) and 53 master’s level graduatesvegicthe

administration and business programs, few studiage h
focused alumni input on engineering programs. mgpthis,

the school of education at one research institution
collaboration with the school of engineering at teme

institution developed a plan to use feedback froadgating

biomedical degree students and alumni. The queskien

wished to answer was “how do graduating biomediegiree
students and alumni perceive academic preparatn
employment in the profession or advanced degre@s®’

findings from this formative evaluation will be wbdo

inform future program practice.

FORMATIVE ASSESSMENTPLAN

The research that was done for the biomedical eegimg

fadministered one year

exit survey with 28 respondents (a 72% responss.rear
two, (2007) the survey was slightly revised to uig input
regarding out-of-classroom experiences in additionin-
class and lab experiences.

The second survey type wasBME Post Graduation
Alumni Survey of alumni currently working in the profession
or pursuing advanced degrees. The second survey was
after graduates receivedr thei
baccalaureate. There were 41 BME Post GraduatiomAi
Surveys sent out with 26 alumni responding (a 68%ponse
rate).

I. BME Graduate Exit Survey

The BME Graduate Exit Survey provided the resedsalim

and ERC program served as a part of a larger forenat with several different types of important infornuati
evaluation study. A key assumption of a formativeincluding:

evaluation is “that people can and will use infotiom to
improve what they are doing” [7]. The purposefumpée

was comprised of graduating biomedical degree stgde «

who have plans to begin work in the professionoopursue

advanced degrees. The graduates were surveyed asing .

instrument that had both selected response qusestonl
open-ended questions. They were asked their pévospof

whether or not their academic preparation withire th

specialized biomedical engineering and ERC proghau

adequately prepared them for employment or advancegy

degrees. If they found the preparation lackingy theere

« overall satisfaction with the program

« overall satisfaction with individual courses

next step plans, employment or pursuit of an adednc
degree

if employment, type, and where

- if advanced degree, type and location

e recommendations for program improvement.

Input on the exit survey protocol was provided bg t
educational research team but was administered-diyrgm
visors. It is likely that the high response nabs attributed
to the students’ replying to a request from someionthe

asked to make recommendations for program impromeme department that they knew well. Because the exitesuwas

One year later, alumni from this same program neded to
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participants. The contact information will be uséde
following year for their reflections on program edfiveness

FINDINGS

after experiencing the workforce or an advancedrateg The purpose of the study was to deternfioer well alumni

program. It is possible that the lack of anonynmtsty have
restricted their range of answers to the open-ersigdey
questions.

I1. BME Post Graduation Alumni Survey

The educational research team developed a followtupey

think their degree programs prepared them for tbafeers
or advanced degrees. The findings are aggregededfbur
different input sources. This includes two undedgees
exit surveys 2006 and 2007, one master’s degreeseniey
and one alumni survey totally 130 survey responses one
program year. The findings can be broken down i
following theme areas: employment, advanced degmés

to distribute to alumni of undergraduate and gréelua of-classroom experiences, and course effectiveness.

programs who have taken positions in the professiowho

are pursuing advanced degrees. The BME Post Giadua |. Employment and Preparedness
Alumni Survey was an expanded version of the BME
Graduate Exit Survey. The follow-up survey includedThe 2006 and 2007 BME Graduate Exit Survey for

selected-response and open-ended questions. €eldwesl-
response items had survey logic built-in to direspondents
to the appropriate open-ended items in the sui@egduates
were asked questions about their academic expeseirc
and out of the classroom as the experiences retatate

graduates’ current position or advanced degreenatent.

Other points of inquiry included the quality of enhictions
with department faculty and staff, and the ovessiléngths
and weaknesses of the programs.
questions used in the survey.

TABLE |
SAMPLE BME POST GRADUATION ALUMNI SURVEY ITEMS

What degree did you most recently receive?

Will you begin employment in the profession or puesan advanced

degree?

3. In what ways were your classroom and / or lab egpees helpful in
preparing you for your job or graduate studies?

4.  In what ways could your classroom and / or lab erpees have been
improved to better prepare you for your current leyment or
graduate program?

5. How helpful were the research, internship, and maer experiences
sponsored by the BMES-ERC?

6. How helpful was your academic advisor in providinfprmation that
proved useful for your job or graduate studies?

7. Any suggestions for strengthening the BME prograon future

students?

N

One year after the 2006 BME Graduate Exit Survieg, t preparedness for employment or working on an adnc

undergraduates reported 13 of the total 77 respusder the
two years reported positions with companies thatkwaith

biomedical surgical devicedbiotechnology and aerospace.

This reflects the students who reported securimpsition
before graduation. The remainder of the populatias still
“waiting to hear, “waiting to decide” or “planningraduate
school.” In 2007, this population was asked howl ety

felt that they were prepared for the employmenteiih
Table | lists lsampresponses were as follows: 58% (7 graduates) amswer

“very well” and 46% (6 graduates) replied “somewhatis

was a total of 13 students. It is interesting tdenthat 14
different students rated their preparedness foramackd
degrees at a higher level than the employed stadeted
their preparedness for employment. Eighty-two eetr¢14
graduates) described their preparedness for addategrees
as “outstanding” or “very well.” The figures sugtéat least
at the time of the exit survey) that the confideteee! for

preparedness for advanced degrees is higher than
confidence level for preparedness for employmenthia
profession.

th

In the 2007 BME Post Graduation Alumni Survey seven

of the 28 alumni reported professional post gradoat

positions. They described the type of work thatirthe

company did as manufacturer of medical devices JN=2

biotechnology (N=2), pharmaceuticals (N=1) and radi
research and rehabilitation medicine (N=1),
environmental engineering (N=1). When alumni fronist
surveyed group were asked how they would desciieé t

same population. The team had access to 41 neergity
email addresses of the original population. The/eyiwas
anonymous, which allowed respondents to reply cHydi
without fear of identification. Respondents wereeas if
they would like to receive survey results and itlsey could
provide a preferred contact email. One fourth lvé 28
respondents chose that option. The survey wasa@énby
the educational researchers. The alumni were nuotlifa
with the educational researchers. Although thers avaover

such as, “by giving me a technical thinking backgrd’ or
“I learned how to problem solve.” Another respondstated
“None...I never had another chance to work with trpetof
educational material | learned during my BME dedr&tore
than half of the 28 alumni answered this questind 86%
(12 alumni) were pleased with their preparation adéo (2
alumni) registered concerns.

When asked about how well their graduate educdtaah
prepared them for industry, 20 master's level gaditg

letter with acc to the biomedical engineering program chair,stydents responded as follows: two indicated “Quiging,”

a name they did know, it is possible that the lovemponse
(63% compared to earlier response rates of 72%)dwaso
the lack of connection to the researchers. It $® @lossible
that the earlier response rates were due to thetitea
audience” of reaching those who had not yet gradlat
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nine marked they were “Very well” prepared, sixattised
their preparation was “Good,” and three indicatéeirt
preparation for work was “Fair.” What is not knovs if

these master-level students took their undergradcatirse
work at the same institution or elsewhere.
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I1. Advanced Degree Preparedness e preparation of the graduate for anatomy exams in
medical school
The 2007 BME Graduate Exit Survey included the Gaers -« industry-related skills found in the regulatoryssla
“In your opinion, how well has your undergraduategram .«  ability to do research as an undergraduate
prepared you for advanced degree?” The five lesalesfor ability to tie engineering to medicine
graduates choices were: “Outstanding”, “Very Well,”  one student described his coursework holisticaly a
“Somewhat,” “a Little”, and “Not at all.” Seventeen «Ng help” saying, “I never had another chance takveith
respondents to this question, who had previousbwared ihe type of material | learned during my BME degree
that they planned to go on to an advanced degrssveied  \when describing an introductory course, one studtated
as follows:*Outstanding” 12% (two graduates), “Very Well" «ntroduction to Biomedical Engineering is a veryery
71% (12 graduates) and “Somewhat” 17% (3 graduates)  nteresting class. Class is easy and extremelyyahje! If
) ) _ you want to know the “state of the art” technology
1. Academic Experiences Outside of the Classroom different aspects of our field, take this. You'lbve it!”
) ) ~Another said that the BME introductory course w#&so“
Three areas are worth noting about academic exm®e general, not helpful, and did not give a clear yietof the
outside of the classroom; these include progranisatent, fig|d.”
the student and industry lunch, and research opipitiets. Exit responses for master's-level graduates destrib
« Program advisement was discussed frequently ageir perception of the scarcity of laboratory-lthseurses
responsive and, supportive. In the 2007 BME Graaluatand the excess of theoretical courses. They algisetithat
Exit Survey 71% of the population (15 graduateshef  the program needed to integrate electrical and coenp
21 that responded to this question) chose to corhoren engineering. One student stated that one of tleses in
advisement and another 10% (4 students) commentefle master's program should be removed becausetiséd

positively regarding advisement being very helgful  on entirely on research, rather than product devetnt.
the “any other comments” section. This is notewprth

because students also mentioned that they hachheel t LESSONS LEARNED AND RECOMMENDATIONS
different advisors over the course of four yeanms. |
comparison to interactions with faculty outsidetb€é  The biggest challenge of any study is getting sthrt
classroom, this same group only had three comment3oadblocks may make it easier to assume that tiaky st
(positive) to make (14% versus a total of 81% resps  cannot take place. For example, the educationabrekers
in that category). In the BME Post Graduation Alum ere initially surprised to find that an up-to-déis of all
Survey, the students did express the need for preyaduates with current contact information wasreatlily
medical school advisement. These same instrumentgailable. The first step was to start with whas\agailable
reported the need for more career and job placemeghd grow the list of alumni for future assessmesaige. The
assistance. undergraduate and master’s level exit survey wagded

* Another outside-of-the-classroom positive experenc with the dual purpose of learning from studentspanses
widely mentioned by 66% (14 graduates) was the BMEwhile building a viable list of future contact imfoation;
student organization industry lunch. All respong@se  thus these surveys were not anonymous. Learnimg &lb
positive, but a few mentioned the need to have morgiomedical graduates is the goal of the reseaain tand,
industry represented at the event. although we acknowledge that the needs and conosigig

* Research opportunities when mentioned were alwaysverlap in some ways, we learned that keeping the
highly touted, but there was concern expresseditiea¢  populations separate first and then comparing ooéso

were limitations to participate in research. make for clearer methods. A survey managemengmsyst
an excellent tool. In developing the protocol foe survey it
IV. BME Course Effectiveness is also important to use separate questions fdr eponse

elicited so that it becomes clear what exactlyrdsponder’s
In years 2006 and 2007 graduating students weredaBk comments describe. The next task for applied rebdarto
provide BME course-specific comments. The top fourobserve program changes informed by inputs andifgiéh
courses commented on in 2006 were Introduction tehe changes have been successful. This will badkestep
Biomedical Engineering, Computer Simulation Methodsin the program assessment.
Control and Communications in the Nervous System
Rehabilitation, and Engineering and Statistical iels in CONCLUSIONS
BME. The top four courses commented on 2007 weee t
same with one exception: whereas in 2006 graduateBhe results from the alumni surveys are prelimiremgl part
reflected on the introductory course, in 2007 theyof a larger, on-going study. The high responsesrditom
commented on the medical products course more .oftegraduating students and alumni suggest that aninen-|
Salient comments noted included the utility of @awork  survey instrument effectively gathers factual attituainal

and labs in providing data. The selected-response items in the surieygea for
« technical thinking background quantitative analyses of the participants’ plar&he open-
« statistical methods groundwork response items provided information in the areasthef
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perceived value of the courses and strengths aa#inesses
of the programs.

Most graduating students and alumni in the sampté h
well-defined career and educational plans. Theontg,of
master-level graduating students planned to joir th
workforce, while approximately one-third of the
undergraduate respondents planned to do the saviwe
than half of the undergraduate and graduate stsidamd
alumni perceived that they were very well prepdoedvork.
The undergraduate participants indicated that fieéiyvery
well prepared to take on graduate studies. A @mall
proportion of the graduate sample that planned urmsie
doctorate degrees felt prepared for their next step
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