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Doctoral Engineering Grant Writing Experience to Prepare
Future Professionals and Faculty

Katherine Smith, Nathapon Siangchokyoo, Erika Gamarra, Ashish Tamhane and Anthony

W. Dean
Old Dominion University

Abstract

While there have been many efforts to broaden opportunities for all STEM students by engaging
in interdisciplinary endeavors and education focusing on professional development, there are
particular problems facing students pursuing doctoral degrees in engineering disciplines.
Doctoral programs of the future need to become better equipped to prepare students for future
careers as engineering professionals or faculty. It has been noted recently that many doctoral
degree recipients are turning to jobs outside of academia but increases in undergraduate
enrollment and the average age of the professoriate indicate an increase in demand for new
faculty. Both future faculty and professionals can benefit from experiential preparation in the
grant proposal writing process. While the benefits of grant writing experience for future faculty
during graduate school may seem self-evident and there are courses that teach the mechanics of
grant writing, there are not many programs that follow this course with an experience where the
student develops a full proposal. This activity requires students to present and justify the merit of
their ideas in writing; collaborate and compromise with other researchers; and understand
logistics and restrictions on budget and resources. Additionally, each of these activities translates
into professional development skills including relating individual work to a broader purpose;
communication and teamwork; and project, funding, and resource management, respectively.
This paper represents a call to action for current and future doctoral engineering programs. We
will discuss how a grant writing experience composed of a proposal writing course and follow-
up mentored grant writing experience can be developed to prepare both future engineering
professionals and faculty.
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Introduction

Recently, there has been a focus on efforts to support professional development for STEM
students at all levels®. However, there are particular challenges for students pursuing doctorates?.
Whether students eventually become engineering professionals or faculty, there is a need for
better professional development during their doctoral program. Given increases in the average
age of professors and rising undergraduate enroliments, there is a need to produce new faculty
that are competent not only in teaching and research, but also in the process of planning research
projects and securing funding®. Success in procuring funding is usually heavily weighted in the
tenure review process and is considered to be a quantitative measure of a faculty’s productivity
and overall career potential®. Professionally, the skills used in grant writing correspond to a range
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of professional development skills including communication, project management, and relating
work to a broader purpose. Indeed, programs to develop teaching (e.g., Preparing Future Faculty
(PFF)) and grant-writing abilities currently exist at many institutions. However, there is a lack of
experiential educational interventions that allow doctoral students to not only learn grant writing
skills but also observe and implement these skills in the context of responding to a real program
solicitation®. An example is a course for graduate students in biology that requires students to
write a proposal, but the proposal developed is a dissertation research proposal®.

To address the relative dearth of integrative grant writing interventions, we propose an
experiential educational program that consists of three integrative sequential components: (1) a
grant proposal writing course, (2) a formal mentorship, and (3) a grant proposal writing
experience. The grant proposal writing course is a one-credit hour course designed to introduce
the student to the overall grant-writing process and specific skills. The formal mentorship will
pair each student with an active researcher who shares a research interest with the student.
During the grant proposal writing experience, this mentor will guide the student as they identify
a funding opportunity and prepare and submit a proposal in response.

The remainder of this paper will be organized as follows. The approach section will discuss in
detail the components for the proposed experiential educational program. Then, conclusions and
future work will summarize the paper and elucidate the path forward.

Approach

Figure 1 illustrates the proposed three-part educational experience program. The program is
designed to enhance doctoral students’ ability to not only perform high quality research but also
to procure funding.

Figure 1. Three-part educational experience designed to introduce students to the skills needed
for proposal preparation in response to active funding solicitations.
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The first component of this intervention is the grant proposal writing course. This course is a
single semester, one-credit hour course designed to introduce students to the overall process of
grant-writing while simultaneously drawing on the knowledge and experience of more senior
researchers to elucidate common pitfalls. The primary goal of the course is to impart to the
students’ basic skills in all components of the grant-writing process including identifying and
evaluating sources of funding, comparing and contrasting elements of the proposal preparation
and review process, and articulating strategies for managing grants and contracts. The course is
ideally taken during the student’s last semester of coursework as they prepare to transition to
focus solely on research for their dissertation.

The second component of this intervention is mentorship. Approximately halfway through the
course, each student is paired with a formal mentor. Through this mentorship process, students
will be guided to identify funding opportunities and develop ideas for proposals. Additionally,
the mentor will be able to serve as a principal investigator on any proposals co-written with the
student. The final project for the proposal writing course will be a white paper or quad chart,
developed by the student and supervised by the mentor, which outlines the proposal they plan to
develop and submit in response to the identified funding opportunity.

The third and final component of the intervention is the preparation and submission of a full
proposal. The student and mentor will work together to draft the initial proposal, build a
qualified research team, develop a budget, and collaborate with administration from the office of
sponsored programs. If possible, the mentor should recruit several colleagues to review the
proposal and provide feedback before submission. Once completed, the proposal will be
submitted to the funding agency that issued the opportunity. Mentors and students will be
encouraged to remain in contact and discuss reviews from the funding agency after the proposal
has been reviewed.

Conclusions and Future Work

While courses on grant writing are offered at some institutions, this intervention extends those
experiences by adding a formal mentorship and grant writing experience. It is hypothesized that
this intervention will result in better preparation for doctoral engineering students, regardless of
whether they eventually become engineering professionals or faculty. Future work includes the
implementation of the educational intervention over the next several years as well as tracking the
students and collecting data to determine the efficacy of the intervention. Additionally, program
materials will be documented in a way that will make the program easily transferrable to other
educational institutions.
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