TO: Examinersand Studerts, Biomedcal Engineering Departmert
FROM: Graduate Educaion Committee (GEC)
RE: Biomedcal Engineering (BME) Qualifying Examination

This memo de<cribesthe Qualifying Examination (QE) procedure for the BME Departmert. The
QE wassubstartially revised by the BME facuty in June 2003 to increag its effeciveness and to
make it more efficiert for both studernts and facuty. Quedions about the QE should first be
direcied to Maria Steele (mseeke@umich.edu, 1113 Carl A. Gergacker - Zip 2099, 647-1091),
with follow up from the GEC asnecesary.

1. The qualifying exam consists of a single oral examination conducted by the studertOs
Dissertation Committee. In the oral exam, the studert will presert his’her doctoral resarch
proposal to the Committee (typically atalk of approximatly 20-30 minutes and respond to
their quedions and commerts. In the course of the exam, the Committee will quedion the
student about the contert and plan of the proposal, aswell asgenreral didactic knowledge in
the engineerng and biology areasrelevart to the proposedresarch

2. The Committee must conform to the stardard Rackham Dissertaion Committee and BME
guidelinesfor committeeswith three additional requiremeris: (1) At leas one Gzore® BME
facuty member must be on the Committeg (2) For the purposes of administering the oral
examination the Examination Chair camot be the student®sadvisor, but it must be a core
BME facuty member, ard (3) The advisor must be on the Committee as a voting memdber.
The student must meet with their ertire Committee (either asa group or individually) at leas
one time prior to taking the exam. The studentOsadvisor must fill out the Qualifying
Examination and Cardidacy Student Evaluation Form and return the completed form to
Maria Steek no later than one month prior to taking the exam The student must also have
their Committeesign the Qualifying Examination Form which statesthat the studernt hasmet
with the members of their Committee. The signed form also need to be returned to Maria
Steek no later than one month prior to taking the exam. Thes forms can be found at
http://www.bme.umich.edu/programs/graduate/curriculum_gqual.php.

3. A written proposal must be submitted to the Committee at leas two weels prior to the exam.
This proposal must be in the gereral form of an NIH proposal® (abstract specific aims

! Thelist of BME core faculty can be found at http://www.bme.umich.edu/people/. For BME
QE purposes, the following faculty are not considered core faculty members:
Shai Ashkenazi, Kyle Hollman, Aileen Huang-Saad, Khalil Khanafer, Kang Kim, Rachael
Schmedlen, and Zhen Xu.

2 Recommend modeling the proposal after an NIH R21 (exploratory research) proposal. Information
can be found at http://www.nih.gov/.



background, preliminary data, research plan, and time line), with modified page constraints
(nominally 10-20 pages at the discretion of the advisor and Committee. The proposed
researcch project can be either hypotheds driven or dedgn driven, without prejudice.
Hypothess-driven plans must include specific tetabe hypotheses Desgn-driven plans must
have well-defined outcome measires and succes criteria. It is expecied that the studert,
advisor and the Committeego through several iteraions of the proposal and that the studert
discuss the proposal with each Committeemember prior to taking the QE. The studert must
give acopy of the proposal to Maria Steek atleas two weeks prior to taking the exam.

Timing. The QE can in principle, be executed at any time providedthat it conformsto BME
and Rackam degee requirements. The GEC strongly recanmerds that the exam be
completed within one yearof completion of the M.S. degreeor within one yearof ertry into
the program for students who enter with anequivalert M.S. degee.

Eligibility. The student must complete the M.S. degee requiremernts or if ertering with an
M.S, fulfill any requiremerts to make his’her M. S. equivalert prior to taking the QE. The
studert must have a facuty advisor and be working in a relevart laboratory. The studertOs
advisor must commit to be willing to support (acacemicaly and finarcially) the studert
during his’/her doctoral work. The studernt must form his/her Dissertaion Committee The
student must meetthe minimum requirement of a 6.5 GPA, with arny petition argued by the
studerntOsadvisor in person to the GEC. The GEC requiresthat studerts who ernter the BME
Departmert with an equivalert M.S. degee take a minimum of 9 credt hours of graded
graduate level courses(didactic or laboratory, but not seminarg before taking the QE.

Roles and Regonsibilities of the Committee The Committee decides the studertOs
advarcemert to cardidacy based on both the written proposal and the oral examination. The
Committee is expected to maintain a high standard for evaluating the written proposal in
termsof both contert (knowledge in ergineerng/sciertific area$, and the planitself. It isalso
expeciedto evaluate deficienciesin the studerntOsackground (eg., poor grade in a course or
lackof coursework in anareavital to the studertOsreaof resarh).

The CommitteeDsrecommerdation for candidacy must be unanimous and unconditional.
Any ageemerts must be fulfilled by the studert and approved by the Committee prior to
recanmerdation for advancemert to cardidacy. The Committeeis expectedto work to reach
aconsensus among its members

The Committee may take the following acions as a reault of the outcome of the Oral
Examination:

1- Recanmerd the student be advancedto cardidacy without further conditions.

2- Recommernd the student be advancedto candidacy conditionally Bi.e. the student
will not be advancedto candidacy until completion of

a. changein the focus or scope of the proposal.
b. re-write of all or part of the proposal.

c. the student takesextra course(s.
d

. the student reads and/or reviews additional material (books, papers, etc) to
fulfill notade deficienciesin hissher background.

e. thestudent takes additional preliminary data, or re-analyzes existing data.
f. arny otheracion thatthe committeefeekisin the bed interegs of the studert.

3- Recanmernd that the student discontinue their doctoral work at UM.

The Committeemay also:

4- Require a subsequent e-mail vote amang the Committee on the accepahility of
further work, or



5- Give the Committee Chair authority to certify thatthe Committeerecommerdations
arecompleted, or,

6- Require that the student reconvene the Committeeafter a set period of time.

After the Oral Examination, the Committeewill submit a brief report to the GEC through the
Committee Chair that will include:
1- A 1-page signature sheet which includes a summary of the required action to be
takenby the studert, if any.
2- A brief summary of the reaults of the examination.

3- When aplicalde, a draft of the agreemert to be carried out by the studert. This
ageeamert must be explicit with quartitative values where appropriate (time
limits, minimum GPA requiremerts for additional course work, etc.). A formal
verdon of this agreemen will be reviewed, modified as necesary, and approved
by the GEC, prior to being reviewed and signed by the studert and the studertOs
advisor.

Reminders

Once the student passesthe QE, the studernt must submit a Nomination of Dissertation Committee
Form to Maria Steek. Guidelines for the composition of the Dissertaion Committee can be
found at http://www.rackham.umich.edu/policiegformg.

Basd on the first 18 months/30 studerts of this new QE format, the GEC has observed several
common OredlagsOor conditions that studerts neeced to address before they were advanced to
cardidacy. Thes non-inclusive items are listed below, and it is recanmerded that studerts,
advisors and Committeemembersfamiliarizethemselveswith these.

I Too amlitious a planbneedto narrow scope/eliminate anaim

I Needto clearly state your hypothess

I Needto better develop experimerts to address tedal e hypotheses

I Sparse knowledge of relevart literaure

I Limited underganding of <sometopic, typically abiology sub-topic>

I Needto develop commard of known methods for analyzing E and articulate why tecmiques
areused ard impactof technique

I Needto link aimsto biological measiresand explore biological relevance of tecmique
I Incomplete researchplan

I Describe specificaly how E will be determined

I Needgreatr detail in experimental protocals, dataanalysis

I Needto clearly define meticsfor succes

I Needmeanngful control experimerts

I Premre summary of factors known to affect<biologica proces>

I Clarify statistical methods to be used perform power analysis

I Distinguish whatis your independent work

I Needtoimprove quality of writtenproposal
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