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REVIVING GRADUATE SEMINAR SERIES
THROUGH NON-TECHNICAL
PRESENTATIONS

SUNDARARAJAN V. MADIHALLY
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raduate programs in various institutions are developed

to advance the technical competency of the students.

As a degree requirement, graduate students enroll
in some mandatory classes dealing with advanced chemical
engineering topics such as thermodynamics, transport phe-
nomena, reaction engineering, and experimental design. In
addition, a common course that most graduate programs have
is a seminar series. Some programs offer the seminar series as
amandatory course for all the graduate students with or with-
out earning credit hours towards their graduation. Seminars
are primarily used as a method to introduce i) contemporary
research topics, ii) applications of fundamental concepts in
diverse areas, and iii) networking. The presentations also help
reinforce technical concepts, and provide alternative research
strategies or methods of analyzing experimental results.

Many colleagues would agree that as a graduate student,
the impression of a seminar series is that it is less important
than technical courses, adds little value, and is a waste of
time. Multiple factors contribute to this impression. Since
the chemical engineering discipline has a broad range of re-
search topics, some presentations could address only a select
population of graduate students. For example, a presentation
on tissue regeneration may not be interesting to students re-
searching thermodynamic modeling of fossil fuels. Similarly,
a presentation on nanotechnology may seem irrelevant to
students working on optimization of control systems. This
problem may be compounded by two additional attributes
of the presenter: i) poor presentation skills and ii) lack of
cognizance about the audience background in a chosen topic.
Lack of interest in the presentation could be evidenced during
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the Question and Answer (Q&A) session, which may or may
not have many questions from the students. This suggests a
need to revive the seminar series by incorporating concepts
that are not addressed in core courses, but are important to
the success of graduate students.

Recognizing the importance of soft skills for the success
of students, many programs have addressed some deficien-
cies by developing courses or workshops. Research design
methods courses have been developed in different programs
to introduce literature review, hypothesis testing, peer-review
process, grant writing, and grant submission process!#; OSU
also offers a Research Methods course to teach skills related
to hypothesis testing, experimental design, grant writing, and
research ethics. Workshop format has been reported in the
literature.® Some have addressed teaching skills issues by
i) pairing a graduate student with a mentor™ or ii) develop-
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ing coursework.”-8! Apart from research topics and teaching
methods, there are a number of topics and issues one has
to address to train graduate students in soft skills, an area
that has been predominantly ignored with the expectation
of acquiring those skills on the job, or “the hard way.”?- 1"
Further, these approaches address only a few students in the
program, depending on their interest level and when they
started graduate school.

This study describes using the graduate seminar series as
an alternative approach to integrate soft skills into the gradu-
ate program. Diverse topics could be incorporated in every
seminar series avoiding repetition in different semesters, while
adding value to the seminar series. The advantage of using
the graduate seminar series instead of another course is that
experts in the field can be invited on a regular basis to update
every graduate student about recent developments rather than
creating additional courses. Some of the topics, the approach
adapted, and the feedback from the students are discussed.

INCORPORATION OF SOFT SKILLS.

While adding soft-skill seminars, the number of invited
technical presentations was kept constant from the previous
semesters. In our program, the seminar series used to have
six to eight invited speakers in a semester with the total of
up to 10 weeks of seminars instead of 15 weeks. Thus, there
were a few weeks that were not utilized in a semester, which
could be used to introduce soft skills by inviting non-technical
presenters. The available resources on campus were assessed
by interacting with faculty members within the department.
Some individuals were requested to present in the seminar
series. The new schedule contained five to six presentations
on soft skills (Table 1). Some topics are described below:

1. Technical Writing. Personnel from the Writing Center,
Library Sciences, and Research Administration were invited
to provide information regarding technical writing in differ-
ent semesters. Some of the seminar topics addressed by the
Writing Center faculty members included i) communicating
technical information to others, ii) elements of research ar-
ticles, iii) approaches to improving writing habits, iv) audience
considerations in writing, and v) the most frequent grammar
mistakes. A workshop format can also be adapted in which
students are required to write some technical paragraphs as a
part of one seminar with common deficiencies being addressed
in a subsequent seminar.!"!

Students need training in different styles of referencing
using software packages such as Endnote and Reference
Manager. Library personnel explained how to build a search
library and how to cite articles in a document. In a subsequent
seminar, library personnel explained changes in scientific
search engines, and in creating alert systems with the release
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TABLE 1
Example of a Class Schedule
Week Topic

1 Introduction and Review of Departmental Safety

2 Soft Skill 1: Safety Training 1

3 Research Presentation 1: Gender in Engineering
Workplace

4 Soft Skill 2: Technical Writing Basics

5 Research Presentation 2: Algae-based Biofuels

6 Soft Skill 3: Intellectual Property of Research

7 Research Presentation 3: Thermodynamics of Protein
Folding

8 Research Presentation 4: Carbon Sequestration

9 Soft Skill 4: Using Endnote and Referencing

10 Soft Skill 5: Safety Training 2

11 Research Presentation 5: Drug Delivery

12 Research Presentation 6: Application of Microfabrica-
tion in Medicine

13 Research Presentation 7: Optimization and Automa-
tion

14 Research Presentation 8: Cellulosic Biofuels

15 Soft Skill 6: Cultural Presentation

of new publications. Personnel from the college of Engineer-
ing Research Administration, who deal with proposals, were
invited to introduce students to grant writing and the role
of research administration. They introduced topics such as
finding available grant opportunities, various components
in a grant, grant submission process through web portals
such as <http://grants.gov>, and management of a grant
post-award.

2. Safety Demonstrations. One topic commonly addressed
in most graduate programs is laboratory safety, where the
laboratory manager or instructor responsible for undergradu-
ate teaching laboratories performs the safety instructions.
Graduate students are reminded about the importance of the
material safety data sheet, safe experimental practice, and
waste disposal constraints within the organization. Repeat-
ing the same content every semester may not be an effective
methodology, however, particularly for Ph.D. students who
may be in the program for many semesters. Since one semi-
nar is insufficient to address many topics related to safety,
some programs have a course on chemical safety in which
all graduate students must enroll. There are also a number
of general safety topics one has to consider, however, with
ever-changing global issues. For example, educating students
on campus safety is gaining more attention after the Virginia
Tech incident.
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One strategy we adapted was to introduce a short reminder
from the laboratory manager on the first day of class every
semester. Students took an online quiz to retrain on the day-to-
day laboratory safety issues on a regular basis. Incoming new
graduate students were told to meet the laboratory manager
separately to learn about the procedural issues. This helped
reduce the redundancy for returning graduate students in ad-
dition to saving a day of the seminar for other safety topics.
Personnel from the Environmental Health and Safety (EHS)
department were invited. This was coordinated by the labora-
tory manager who regularly interacts with safety-related is-
sues. Each presentation addresses a different safety topic. For
example, one seminar dealt with providing a hands-on training
on fire extinguishers (Figure 1). EHS personnel brought in the
equipment and organized the session in an open area. After a
few minutes of initial discussion, students had an opportunity
to use the fire extinguisher on a gasoline fire.

Other topics discussed in the seminar include workplace
safety and industrial safety (a video presentation entitled
Shots Fired '?), good day-to-day laboratory practices, and
First Aid (a video presentation).

3. Cultural presentation. With increased globalization of
business, it is recognized that understanding other cultures
is important for student success. At the undergraduate level,
study-abroad programs have gained traction in many universi-
ties with the development of departments to carry out these
functions."* 15 Graduate students, however, do not have simi-
lar opportunities except through a few attempts in achieving
this possibility by institutional collaborations.''s'"! Although
these approaches provide an opportunity for cross-cultural
learning, they demand significant monetary commitment from
the programs and students. Thus, long-term sustainability is
contingent upon budgetary issues.

An alternative approach, which is less expensive, is to
utilize the resources present in the program. Most graduate
programs contain a wealth of diverse cultures due to the pres-
ence of international students in addition to domestic students.
This provides a plethora of opportunity to understand other
cultures from students with similar technical background.
To take advantage of this opportunity, a seminar is dedicated
to a cultural presentation every semester. This seminar is
scheduled a week before the Finals week to provide a relaxing
social environment for the graduate students. In the beginning
of the semester, student volunteers from different cultures are
sought. During these presentations, students are encouraged
to obtain the help of staff members within the department,
and their expenses are also reimbursed.

One presentation dealing with the Native American culture
was done by a graduate student who grew up in that envi-
ronment. The presenter also invited other tribal members to
discuss various cultural aspects during this seminar. There was
a demonstration of clothing and other paraphernalia used on
various occasions and a discussion about the Native American
involvement with the Federal government. Other presenta-
tions were from graduate students from Nigeria, India, Saudi
Arabia, and Thailand. Nigerian students came dressed in their
traditional clothing (Figure 2, next page) and prepared some
snacks from the region for all the students. They presented
the history of Nigeria, their cultures and school system, and
job opportunities for chemical engineering graduates.

4. Other soft skills. There are a number of other soft-skill
topics such as ethics, legal studies, management skills, in-
tellectual property protection, contractual agreements, and
teaching methodology™® that could be considered as seminar
topics. We had seminars on i) intellectual property (such as
the importance of maintaining a laboratory notebook, and

Figure 1. Fire extinguisher demonstration. (a) Photograph of the setup to demonstrate usage of fire extinguishers.
(b) Hands-on experience of pulling the pin on the fire extinguisher, aiming the nozzle at the base of the fire, and then
sweeping from side to side (P.A.S.S.) to extinguish the fire.
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how to apply for a patent), ii) contractual agreements, iii)

ethics, and iv) engineering attributes. Within the department,

we have a faculty member who has a degree in patent law
in addition to a degree in chemi-
cal engineering. This individual
discusses topics related to intel-
lectual property. Faculty members
from the psychology department
whose research is on ethics were
also invited to present. Another
faculty member who worked in
industry prior to his/her academic
career discussed differences be-
tween academic environment and
industrial practice.

Overall, there are more than 30
topics (in different categories ex-
cluding cultural presentations) of
soft skills that can be incorporated
into the seminar. Based on the re-
sources available in each graduate
program and by surveying student
interests, additional topics could
be incorporated. These topics are
rotated between semesters based
on the convenience of the faculty
members. This also reduces the
burden on the speakers who are
willing to present in addition to en-
riching the seminar series. Hence,
unique topics can be incorporated
for six to seven semesters based on
four to five soft-skill presentations
(excluding cultural presentations)
per semester. Using the average
graduation time of Ph.D. students
(10 semesters) in most programs,
some topics are repeated for a few students depending on
when they joined the program.

IMPROVING STUDENT INTEREST DURING
PRESENTATIONS

Typically, seminar ends with a Q&A session where the
audience is allowed to ask questions of the speaker. Based
on the presentation topic and the presenter, there may be
few questions. Faculty members or some graduate students
working in that research area might ask more questions. The
majority of the students do not ask questions due to multiple
reasons: 1) lack of interest in the topic, 2) lack of confidence
in asking a question, and 3) no requirement to do anything
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Figure 2. Cultural presentation. (a) Photograph of
a graduate student presenter dressed in traditional
clothing. (b) Photograph displaying some of the
paraphernalia used during various occasions.

else after the presentation, i.e., there is no homework or exam
on that topic.

To encourage participation in each seminar, students were
required to submit homework
for every seminar electronically
through the web portal “Desire
to Learn,” set up for the course.
Since all graduate students have to
enroll in this one-credit course, the
homework was applied towards
their grades. They were also given
instructions about the required
homework content to submit: a)
presentation title; b) what they
liked in the seminar; c) what they
disliked about the seminar; and
d) other useful comments to the
speaker. Students were told that
the primary alternative option to
get an exemption from the home-
work is participating in the discus-
sion (such as asking a question)
at the end of that seminar. The
instructor kept track of who asked
questions, or a student could send
an e-mail confirmation. Another
alternative is a graduate student
presenting a seminar in the series,
which requires consultation with
the research advisor and the in-
structor. When a graduate student
is the presenter, the comments
from the peers are summarized
and given as a feedback to the pre-
senter. During these presentations,
students who do not ask questions
in external speaker presentations
are thus encouraged to ask questions. This is done to encour-
age public speaking.

STUDENT FEEDBACK

Two times in five semesters, students were assessed about
their experience in the seminar series. The response has been
very positive and helpful in deciding the contents for the
subsequent seminar series. When asked about what they have
liked in the seminar series, some comments are as follows:
“The seminars have become more useful and well planned.
I enjoy most of them and learn from them. The cultural pre-
sentations are great and I like the safety seminars”; “more
non-technical presentations would make the seminar series
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more interesting”; “I have liked most of the non-technical
seminars.” When asked about what they have disliked, some
comments are as follows: “homework submission”; “asking
questions should not be made a substitute for homework. I

have heard a few dumb questions as a result.”

When asked about the type of presentations in which they
are interested (Figure 3a), many students selected presenta-
tions on management skills as a topic of interest. Interest-
ingly, the second choice was the research-specific technical
presentation. In a subsequent survey, students were asked to
suggest research-specific technical topics they would like to
hear. Many of the topics were related to the industrial prac-
tice of chemical engineering such as i) best practices used in
chemical engineering, ii) the role of chemical engineers in
industry, iii) preparing for industrial jobs, and iv) experience
of new graduates in the industrial environment. A few topics
relevant to the research interest of some students were also
suggested. These suggestions reflect a large number of topics
that can be integrated into the graduate seminar.

Students also expressed more interest in topics related to
writing skills. To better understand what category of writing
skills students were interested in, they were asked to rank four
major categories (Figure 3b). The majority of the students
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Figure 3. Students’ preference on type of presentation.
(a) Number of students preferring a topic as the first
choice. (b) Number of students preferring a specific tech-
nical writing skill as the first choice.
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expressed a high level of interest in “writing a technical paper
in a peer-reviewed journal.” Addressing the technical paper
writing in a peer-reviewed journal in research methods is an
option, similar to other reports.”” Less interest in grant writ-
ing could be attributed to prior exposure to the concept in the
Research Methods course taught in the program. A subsequent
question in the survey asked the students to describe a course
they took that dealt with technical writing, engineering ethics,
and safety. Students who indicated grant writing as a choice
were either concurrently enrolled in the Research Methods
course or soon to be enrolled in a different semester.

Interestingly, only few students ranked the topic on teaching
skills as interesting and many suggested that it is not as im-
portant as management skills. This opinion could be a reason
why a course to introduce teaching may not be successful for
a longer period of time. Multiple factors could be attributing
to this opinion, however, including: a) interest in pursuing
an industrial job opportunity rather than an academic job,
and b) lack of awareness in pedagogical research/require-
ment. Introducing the importance of teaching skills through
the training of teaching assistants is an option that is under
consideration.

When asked about the appropriate ratio of technical and
non-technical presentations in a seminar series (Figure 4),
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Figure 4. Preference to number of technical and non-
technical presentations. Box plot showing the distribution
of number of presentations in a seminar series that stu-
dents would prefer with 10th, 25th, 50th, 75th, and 90th
percentiles and the mean value (thick line within each
box). Values that were outside 95th and 5th percentiles
were treated as outliers.
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a broad distribution was obtained. The average response,
however, was 7.5 technical to 5.5 non-technical presentations
in a series. This outcome could be somewhat skewed as the
number is similar to the current schedule.

EVIDENCE OF LEARNING

There is indirect evidence of learning from the modifica-
tions to the seminar series. With the altered method of safety
training, an immediate effect that the laboratory manager has
observed is the significant improvement in the day-to-day
response from the graduate students towards safety require-
ments. Increased awareness of safety has helped decrease
the number of unlabeled containers and improper usage of
personnel protection equipment. Those students who have
graduated and work in industry have also given encouraging
feedback on the seminar series while helping identify other
safety topics to consider. Further, some of the students have
asked for other types of safety training such as CPR.

An encouraging observation is that more students have
started using the Writing Center after faculty members from
that area presented in the seminar series. This suggests that
the students have identified the need for improving writing
skills. Obtaining help on grammar and formatting corrections
from the Writing Center helps the faculty advisor to focus
on technical content. In addition, a few students have taken
courses on legal studies and technical writing upon receiving
relevant information in the seminar.

There has been a significant increase in the number of ques-
tions (>7 per seminar) asked at the end of technical presenta-
tions. Providing an exact increase in number of questions is
hindered by time constraints, i.e., there are many occasions
where the instructor has cut short the Q&A session due to
shortage of time. Unsolicited comments from a few technical
presenters have been positive on the number and quality of
questions they received. One of the external technical present-
ers wrote in an e-mail to the instructor, “I like the seminar
format, there were some good questions after.” The increase
in the number of questions suggests that students are attentive
during the presentation.

REFLECTIONS OF THE INSTRUCTOR AND
COURSE REVISIONS

To accommodate all the presentations, developing the entire
schedule very early (preferably a semester before) is impor-
tant. One has to identify the resources available on campus
and coordinate the schedule. Based on the feedback from stu-
dents, some of the research topics have been incorporated into
subsequent seminars. For example, recent graduates from the
program who have been working in the industry were invited.
They are advised a priori that the purpose of the presentation
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is providing their transitional experience rather than technical
content related to their work. Also, a faculty member in the
department who is an editor of a journal was invited to address
the peer-review process. In addition, plagiarism in the modern
digital world was also discussed using a case study.

Incorporating a cross-disciplinary conversation has some
limitations and may be difficult although persuasive.'”! For
example, while presentations from the library personnel are
useful, they have to be informed about the student background
and niche areas to discuss. In terms of the safety presentations,
two seminars per semester were dedicated for four semesters.
Student feedback suggested that one seminar per semester
may be optimum to address many topics, however. Subsequent
seminars had one seminar per semester (or two seminars
per year), which also saved a seminar day for incorporating
other soft skills. Feedback from students also suggested that
they enjoyed the fire extinguisher demonstration and would
like more demonstrations. The fire extinguisher demonstra-
tions were repeated in the sixth semester. Graduate students
enjoy the cultural presentations and there has been a positive
response to these presentations. Similar presentations from
various cultures can be integrated and the topics could vary
as well. If the graduate program has little diversity in the
population, contacting the international services office of
the university, which typically advises international student
organizations, is recommended. These students could be
invited to give presentations.

The instructor also plays an active role during the Q&A
session to improve the interactions. One approach adapted to
improve the quality of questions is for the instructor to identify
students who ask irrelevant questions (which some students
perceive as dumb) and advise them about relevancy. Further,
submitting homework electronically has helped this process
to be very efficient and less time consuming.

SUMMARY

Graduate seminar series provides a unique opportunity to
incorporate soft skills into the graduate program every semes-
ter. Adapting this approach has three primary advantages:

i) Making the seminar series more effective by eliminating
redundancies in the schedule while utilizing the entire
available time

ii) Enriching their learning experience by incorporating
soft skills, and

iii) Decreasing the monetary burden on the department to
invite external speakers for every seminar in the semester.

Coordinating the seminar series to incorporate soft skills
requires significant time commitment from the lead faculty
member. Although a seminar in many of these topics may
be insufficient to make a graduate student proficient in each
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skill, they are intended to provide an opportunity to recognize
whether each student has the skill set to perform these func-
tions. In other words, the intention is similar to a technical
seminar. The non-technical seminars provide an opportunity
to see whether students are interested in enhancing a particular
skill set.
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