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o would-be employers in academia and industry, a

Ph.D. in engineering signifies not only the ability to

conduct independent research, but also the skills to
communicate the significance of research findings through
written publications and oral presentations. Given the central
role of a graduate student’s advisor in the pursuit of a Ph.D.,
the acquisition of effective oral and written communication
skills is often not addressed at the departmental level. For ex-
ample, a brief survey of graduate curricula of the 50 top-ranked
chemical engineering Ph.D. programs in the United States re-
vealed only eight classes that meet the criteria of professional
development of oral/written communication. The importance
of addressing these skills and helping graduate students
prepare for the transition to professional life has been long
noted in other fields, particularly the biological sciences.!'
Many Ph.D. graduates want to pursue a career in academia;
however, with the increasing number of doctoral graduates, a
career in academia has become more competitive and difficult
to obtain, therefore more professional development should
be provided to graduate students.®™ The National Institutes
of Health (NIH) published a report in 2011 detailing areas of
need in the development of well-rounded Ph.D. students and
post-doctoral researchers.®” One of the key areas identified
is professional development, but the report does not outline
a path to reach this goal . This leaves current graduate stu-
dents in science and engineering with the “usual suspects”:
seminars, colloquia, and professional societies.

Seminars and colloquia are frequently used tools to help
with professional development. Key benefits include expos-
ing graduate students to disparate areas of research found
outside their home departments and the opportunity to observe
experienced professionals communicate the significance and
impact of their research findings. At seminars students often
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have the opportunity to network and interact with external
visitors, which can be beneficial irrespective of the specific re-
search interests of the departmental guest. While the majority
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of speakers at graduate seminars in chemical engineering are
faculty from other departments, visitors from industry or na-
tional labs are also common, providing the additional benefit
of giving students exposure to career opportunities outside of
academia. The aforementioned benefits are important compo-
nents of a holistic graduate education in engineering, yet the
nature of the seminar (i.e., a very experienced professional
communicating to trainees) ensures that certain aspects will
be missed (e.g., a trainee is unable to effectively self-assess
her or his own abilities when comparing to someone with a
decade or more of professional experience). Furthermore,
before their first job interviews most graduate students gain
presentation experience only in the form of conference
presentations lasting 20 minutes or less or informal group
meeting types of presentations. Giving graduate students and
post-doctoral researchers the opportunity to prepare for and
provide a formal presentation of their research is another area
of improvement that needs to be addressed in the professional
development of engineers.

In 2011, graduate students at the University of Washington
(UW) in the Department of Chemical Engineering developed
a new type of seminar to help the department’s students as
well as well-qualified peers bridge the gap between limited
presentation opportunities and applying as a candidate for
permanent academic positions or a career in industry or gov-
ernment. The Distinguished Young Scholars Seminar (DYSS)
has three major goals: 1) simulate the day-long departmental
visit associated with many interviews capped by a one-hour
seminar talk given by rising stars in chemical engineering;
2) help our own graduate students at UW become aware of
where they fit into the chemical engineering landscape; and
3) expose our own graduate students to the panel-style peer
evaluation decision-making process that governs many fund-
ing decisions. All facets of the seminar are implemented and
executed by UW graduate students themselves to continue to
broaden the idea of professional development. The remainder
of this article is an overview of our process for developing
and running this new seminar, including key changes we
have made in the early stages as well as an assessment of the
effectiveness of the new seminar.

MOTIVATION
Organization and logistics

To ensure that the seminar has the most value to the gradu-
ate students at UW, it has been entirely organized and run
by graduate students from its inception in 2011. Each year
an organizing team of 3-4 students, including one lead orga-
nizer, are selected by a faculty member overseeing the whole
process. After the first year, the faculty served mostly in a
limited advisory capacity due to the strong feeling of owner-
ship by the students. Participating students are given credit
toward departmental requirements for teaching assistantship
service. This credit encourages students to apply and helps
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offset any interruptions in the students’ research progress.
The organization team is responsible for advertisement, the
selection process, and the execution of the seminar. They
begin meeting in March to update the website (<http://depts.
washington.edu/acesche/dysss>) and update and send out
promotional material trying to reach as many eligible trainees
as possible. In April a grading rubric is composed and a selec-
tion committee is organized. Fliers calling for applications
are mailed to many chemical engineering programs around
the country and to specific individuals that are presenting
at the “Meet the Faculty Candidate” poster session at the
American Institute of Chemical Engineers Annual Meeting.
The professional networks of our faculty, graduate students,
and alumni of the DYSS program are also leveraged in order
to maximize exposure.

To amplify the quality of talks and depth of research in
the seminars, the DYSS eligibility requirements were set
at graduate students within 12 months of defense of their
chemical engineering Ph.D., or post-doctoral scholars in
chemical engineering. Emphasis is placed on early career
post-docs (i.e., people in their first or the start of their second
post-doc). Anyone who has accepted a permanent full-time
position is not eligible to apply. These priorities establish a
foundation of professional development for the DYSS (i.e.,
the goal is not to further reward those who have already
achieved a prestigious position). The application consists of
one letter of recommendation, a research abstract, and a two-
page C.V. In an effort to keep current graduate students on a
level playing field with post-doctoral researchers, we chose
to limit the application to a single recommendation letter in
consideration of the reality that more experienced post-docs
might disproportionately benefit simply by having additional
direct research supervisors providing recommendation letters.
Seven speakers and one alternate are chosen by the selection
committee. In its inaugural year, 2011, there were 85 appli-
cants, with 47 in 2012, and 60 in 2013.

A selection committee of about 15 students is headed by the
lead organizer. The organizing team strives for diversity on the
selection committee across research groups, background, and
experience (although emphasis is placed on allowing more-
senior graduate students to serve on the panel). Following
the organization of an NSF-style panel the goal is to have
each application scored by three reviewers with each com-
mittee member needing to read fewer than 10 applications.
Each application has one lead reviewer who will summarize
the application if/when it is discussed by the full panel. The
selection committee has approximately 10-14 days to finish
their reviews and enter them into an online system to assist
the lead organizer, who is responsible for reviewing and
statistically organizing the scores.

At the selection panel the lead organizer facilitates the
discussion and describes the panel process. The panel begins
with a discussion of the goals for their selection process.
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For example, should research area be a factor, or should the
quality of their application be the only criteria? Should there
be an advantage for a strong presentation history? The sheer
number of applicants means that only the top 20-30 applica-
tions can be actively deliberated at the panel and reviewed
together as a group. However, prior to “retiring” the bottom
tier of applicants any reviewer is given the opportunity to
bring out an application and make the case that it should be
reviewed or further discussed. The deliberation proceeds with
a lead reviewer offering a brief summary followed by the en-
tire committee reaching a consensus decision about lumping
applications into various categories (i.e., yes/maybe/no). At
the end of the first round the “yes” applicants are ranked and
the top seven or eight scholars are selected.

After the seven speakers and alternate are selected, the lead
organizer plans the week-by-week schedule for the seminar.
Each individual visit is focused primarily on maximizing
contact between graduate students and the visitors. The day is
organized like a typical seminar visit (lab tours and visits with
research groups, meals, and a seminar). There are a limited
number of meetings with faculty, and the graduate students
at UW have the opportunity to partake in all the social and
academic activities. One member of the organizing team is
responsible for soliciting feedback and organizing the judg-
ing of all the talks (all seminar attendees can participate in
the judging), culminating in the selection of a winner or best
talk award for that year’s DYSS.

Improvements on the selection process

Many improvements were made to the DYSS from its in-
augural year. The most influential changes were made to the
selection process and criteria. The first selection rubric was
strongly based on faculty input following similar guidelines
to those used in the review and selection of NSF Graduate
Research Fellowship Program (GRFP) award winners. Three
separate areas were judged: letters of recommendation, a
C.V., and an abstract of the proposed research presentation.
Originally, each piece was broken into subcategories. For
example, the abstract was broken down into the following
three categories in the inaugural year:

1. Topic of interest: does the audience care?

2. Introduction to topic: does the author describe why it’s
important?

3. Clarity: is the research conveyed in a way that is easy to
understand?

Each of these subcategories was graded on a scale of ex-
cellent, very good, good, fair, and poor. A grade of “good”
translated to “This person has a strong application, invite if
possible.” While this first rubric was a solid foundation, we
found it was open to subjective interpretation, resulting in in-
consistent scoring between reviewers. For example, we noted
that a reviewer with a preference toward biological research
might score research on solar cells with a ranking of “good,”
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while a reviewer with a background in solar cells might score
it as “excellent.” The faculty advisors to the selection com-
mittee were able to use this and other similar observations
to provide context to the UW grad students about challenges
and competitiveness in the selection of fellowship winners
and grant recipients.

In its inaugural year, the selection panel of graduate students
felt that there was sufficient information contained within
the application materials to base the selection of recipients
only on quantitative metrics of quality. At multiple points in
the first round of selection, the selection panel and faculty
advisors discussed the priorities of the selection committee
and clarified the mechanism by which applicants would be
selected. Because of the strong sense of priority in quantita-
tive metrics, the selection panel was somewhat unprepared
with how to resolve an issue that faculty face constantly:
How do you resolve or quantify quality to a fine detail with
limited information? We do not have record of the exact
numbers from the first year but the approximate breakdown
was along the following lines: 1) the top three to four ap-
plicants were truly extraordinary in every possible metric
and there was universal excitement about their selection; 2)
the next six applications were excellent and there was near
universal excitement about their selection; 3) approximately
10 of the remaining discussed applicants were all very good
and the committee was fine acknowledging their worthwhile
contribution and passing along the application. Seasoned
faculty will be familiar with this concept—namely that there
are always too many qualified people for available slots. On
the other hand, many graduate students trained in engineering
and quantitative sciences are unprepared for this harsh reality.
The graduate students, with quantitative evaluation goals in
mind, spent a long time passionately discussing the middle
tier of candidates and eventually reached a near universal
consensus about the slate of candidates to be invited for the
summer. An unintended consequence of this process was that
other departmental and institutional values (e.g., the value
of the DYSS speaker in broadening participation in STEM)
were neglected in favor of traditional metrics of quality (e.g.,
publications or strong letters).

As an example of how the DYSS greatly benefits the
students in the home department, we will briefly detail how
the selection process went through a dramatic transforma-
tion in the second and third years. First, early in the process
the student selection committee met with Dr. Joyce Yen, the
program/research manager of the UW ADVANCE Center for
Institutional Change. The ADVANCE program was resourced
to help the student organizers answer two questions: 1) how
can we make the rubric less subjective and easier to use for
the entire panel? and 2) how can we ensure we simultane-
ously promote core institutional values such as diversity
while taking steps to eliminate any unconscious bias in the
selection process? As we discuss below, question 1 and part
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of question 2 (the institutional values issue) were addressed
through improvements to the rubric and panel system whereas
limiting any unintended bias was addressed through interven-
tion between our ADVANCE Center and the selection panel
early in the selection process.

To improve the rubric and selection process, we have
taken the following steps. Committee members now read a
document on scoring applications, written by the Women in
Science & Engineering Leadership Institute at the University
of Wisconsin-Madison.”" At the first meeting of the entire
selection committee, Dr. Yen and student participants in the
NSF-Funded UW College of Engineering Promoting Equity
in Engineering Relationships (PEERS) program visit with the
selection committee to discuss research on the impact of un-
conscious bias and issues likely to exacerbate such bias, e.g.,
time constraints, stress, fatigue, and unclear instructions.®!?
Examples of gender, race, and sexual-orientation bias are
shared with the selection committee. For example, UW AD-
VANCE and the PEERSs students presented multiple studies
showing both men and women consistently rate women can-
didates lower than male candidates, even when the credentials
(C.V.s, resumes, etc.) are identical."* I Diving deeper into
this issue, the selection committee learned that men frequently
are given argentic descriptors (e.g., assertive, confident, ag-
gressive, ambitious, independent) whereas women are given
communal descriptors (e.g., helpful, nurturing, agreeable,
interpersonal); communal descriptors have a negative relation-
ship with getting hired or receiving awards.['"

The ADVANCE discussion concluded with the real-life
example of the NIH Director’s Pioneer Award. In the first
year of the award the NIH fell into inherent bias traps and
failed to select a single woman for the award. A 2005 paper
in the Journal of Women’s Health discusses biases in the NIH
selection process: time pressure on the evaluator, absence of
face-to-face discussion with applicants; ambiguity of perfor-
mance criteria; emphasis on self-promotion; weight given to
letters of recommendation; and the need for finalist to make
a formal, in-person presentation in which the individual, and
not his or her science, was the focus of evaluation."” Once
this bias trend and procedural shortcomings were brought
to light, the evaluation process was modified. Over the next
five years, an average of roughly 29% of the NIH Director’s
Pioneer Award went to women, a percentage that is consistent
with the representation of women in the field.

For many (possibly most) of our graduate students, this
discussion is their first exposure to these complex issues that
engineering professionals will face throughout their careers.
While we are not specifically tracking the spread of awareness
or changing attitudes on gender, diversity, and bias, it is our
strong hope and belief that among our graduate students ideas
and attitudes are improving and that these experiences will
make a lasting impression. For example, the faculty advisors
to the DYSS have noted anecdotally that students not at all

32

involved in the DYSS selection have come to them to speak
with interest and passion about many of these issues.

There were two major outcomes from these interventions
and investment of the NSF ADVANCE and UW PEERS
programs. First, for the second and third DYSS rounds our
selection committee unanimously concluded that persons who
are underrepresented in chemical engineering (women and
underrepresented minorities) should be given preference in
tie-breaker situations. This preference acknowledges the effect
of implicit bias on the experiences of persons from under-
represented groups —that is, they are more likely experience
more barriers to entry, achievement, and recognition due to
implicit bias. Thus, what may look like a tie is not. To under-
score this strategy, each year the selection committee meets
with ADVANCE/PEERS for a presentation on implicit bias
in the weeks before the graded rubrics are due. Second, the
rubric is now broken into more sub-categories with specific
guidelines (the 2013 rubric is shown in Figure 1). Points are
allotted to each section, with examples of how many points
are deserved for specific aspects that are included in the ap-
plication. Additionally, panel members are given anonymous
previous applications as examples of excellent applications
and ones that need improvement. This gives a more broad
view of the spectrum of applications, as each scorer cannot
review every application received. We wholeheartedly believe
that the selection is now more cohesive and consistent in
identifying the best candidates that excel both in quantitative
metrics and also more broadly represent our departmental and
institutional values.

SPEAKER PROFILES: WHERE HAVE
THEY GONE SINCE BEING SELECTED?

As of January 2014, of the 2011 cohort of speakers for
the Distinguished Young Scholars Seminar, 63% (5/8) have
faculty positions. Because the speakers consisted of a mixture
of post-doctoral scholars and graduate students, they were in
different stages in their careers in terms of finding a permanent
faculty position. Some of the graduate students have accepted
post-doc positions and will go on to become faculty. Seventy-
five percent of the seminar speakers who were post-doctoral
scholars at the time of the seminar are currently professors,
and 25% are still at the same post-doc position. Thirty-three
percent of the DYSS speakers who were graduate students
when they gave the seminar are current professors, 33% are
full-time researchers, and 33% are post-doctoral researchers.

Figure 1, facing page. The 2013 DYSS grading rubric is
broken into three categories with clearly defined criteria
for each part. Each of these categories is broken down
into recommended scoring areas.
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2013

ON/A
Strongly Disgree
Disagree
Neither

Agree
W Strongly Agree

2012 2011
4% 3% 3%
7% 16%
48% 57%

Figure 2. Summary of responses to the statement: The DYSS helped me to calibrate my own abilities relative to top
national candidates.

As of January 2014, of the 2012 cohort of speakers, 43%
(3/7) have faculty positions, with one of them being featured
in Forbes “30 Under 30.”!'"' Based on entrants at the AIChE
“Meet the Faculty Candidates Session,” we note that many
of the 2013 participants are currently looking for academic
jobs. We believe the success of the DYSS alumni shows the
impact a targeted professional development opportunity can
have on an early-career chemical engineer, and also that the
DYSS organizers have developed an effective series of activi-
ties for selecting top scholars in the field.

SEMINAR ASSESSMENTS

To assess the potential impact of the new seminar, differ-
ent surveys were given to three populations of students and
professionals involved in the seminar series.

1. Graduate students who attended the seminar

2. Graduate students who served on the selection
committee

3. The DYSS speakers from 2011

The speakers gave short-answer responses to a series of
questions about their visits and whether or not they thought the
seminar helped them prepare for their future in academia. All
seven of the speakers indicated that they thought the seminar
was a valuable experience to their faculty-interview process.
Similarly, graduate students who served on the committee
were given a questionnaire with short-answer responses. The
survey indicated that the committee members thought it was a
valuable experience to their graduate career and professional
development, and all of them agreed that the seminar should
be continued the next year.

As a whole, the UW graduate students who attended the
seminar found the overall effectiveness of DYSS to be ex-
traordinarily positive and impactful, with over 90% of the
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2013 participants registering “agree” or “strongly agree” to
all questions. Students who attended also stated that it has
helped them prepare for future career steps. One hundred
percent of students in attendance indicated that they would
like to continue the DYSS in future years. Figures 2-4 show
selected results from they surveys given to the UW graduate
students who attended the seminar from each of the years that
the DYSS has taken place.

CONCLUSIONS: BENEFITS TO UW AND
FUTURE IMPROVEMENTS

The University of Washington strives to provide the best op-
portunities to prepare its students for careers after graduation.
In developing this seminar, we hope to provide a competitive
advantage for our students when applying for a position in
academics or research.

Through a competitive application and selection process,
UW students and post-docs attending DYSS see top research-
ers from their peer group and get exposure to cutting edge
research. Additionally they are given examples of effective
presentation methods from competitive applicants before
they apply for prestigious positions themselves. The ap-
plications received annually show a range of students, most
of whom have high-impact papers. By serving on the panel,
members of the selection committee see impactful research
being done outside of UW. This helps to extend knowledge
of the chemical engineering field, as well as open ideas for
their own research and skills in the immediate future. These
benefits are extended to all of the graduate students in the
chemical engineering department as well as any researchers
from other departments that choose to attend.

DYSS organizers are provided extended professional de-
velopment opportunities. Students on the selection committee
see firsthand the scoring process and its challenges for similar
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Figure 3. Summary of responses to the statement: The DYSS was a valuable way for our department to serve the
discipline of chemical engineering nationally.

2013

ON/A
Strongly Disgree
Disagree
Neither

" Agree

W Strongly Agree

2012 2011
4% 4% 39%

’ /39

Figure 4. Summary of responses to the statement: The DYSS was a valuable experience for UW Chemical Engineering
graduate students.

application processes, such as fellowships and job positions.
Inside experience will help provide them with knowledge
about what increases their own applications’ competitiveness.

DYSS teaching assistants who host the seminar speak-
ers during their visits give them laboratory tours and short
research talks. This provides an opportunity for the student
to talk to the speaker and get personal advice from them on
how to become a leader in the chemical engineering field.
Host students also get the opportunity to recognize and aide
in the professional development for emerging leaders in the
chemical engineering field.

Applicants who are chosen as speakers also greatly benefit
from the seminar. They gain national recognition as well as
invaluable experience to prepare them for faculty interviews.
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During their visit, they are given critical feedback from the
UW faculty about their seminar and the opportunity to ask
detailed and candid questions about the job-interview process.
They are given an advantage over their competitors when
interviewing for any position.

Improvements have been and will continue to be made, in
order to ensure the seminar reflects the interests of the UW
Department of Chemical Engineering. The scoring process to
select the seven speakers continues to evolve to meet the goals
of the students. This includes evolving how the research topics
are selected, and how implicit bias is taken into consideration
when scoring takes place. In addition to improving the scoring
process, advertisement for applications and advertisement for
attendance across campus continues to be improved. In the
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end, UW created and continues to produce a seminar series
that increases the professional development of its students
along with top researchers across the United States.
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