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Using Graduate Internships to Enhance Graduate Students
Education and Research

Abstract

Many universities focus their industrial outreach activities for students at the undergraduate
level. Universities have required optional cooperative education programs or promoted industrial
internships during the summer months for undergraduates to allow them to gain real-world
experience. While these positions are helpful for the students, they often have little impact on
faculty or departments. An area that few companies consider relates to internships or cooperative
opportunities for engineering graduate students. This program has advantages for all involved.
The companies are working with MS or PhD candidates who already have an engineering degree
and have an advanced maturity compared to undergraduates. For the students, their maturity
allows them to get involved in real-world problems and make a broader impact in a short period.
Also, in many cases the industrial activities can be extended into a thesis or dissertation topic.
For the faculty member, it provides exposure to the current issues within industry, provides
examples for the classroom and sometimes provides funding for research projects. This paper
will highlight several recent examples of how graduate internships have enhanced the company,
students and faculty in the collaboration. It will discuss dos and don’ts for developing the
graduate internships. Impressions by several graduate students will also be included.

How we are exposed to the industry

Normally college students learn about companies through career fairs. Career fairs allow

students to meet with a company’s representatives. These representatives explain to the students
what the company does and some the job positions available. These types of events provide an
opportunity for students to make a good first impression with the company. Through the
conversations, a student can also get a good understanding of the company and decide whether or
not to seek employment opportunities with that particular company. The employment
opportunities can consist of internships, cooperative (Co-op) education rotations, and full-time
employment. Internships and co-ops are the best way for a student to get a broad exposure to
industry while still in school [1].

Another opportunity where student can gain exposure to companies is when faculty members
bring industrial representatives to class for presentations. This provides an informal outlet for the
students to learn about parts of industry. The students can ask questions about the company as
they would at a career fair type of event. This also provides an non-intimidating atmosphere for
students to ask questions about companies and careers.

The industrial environment is quite different from being in school. Through the exposure to
industry, one can gain knowledge and become appreciative of the material being taught in the
classroom. Sometimes students ask themselves whether or not they really need to know the
material they are currently studying. It is rewarding to actually see how applications being taught
in class are applied in the real world. This tends to help students think about problems in a



different way versus the way they did before their industry exposure. With the exposure to
industry, students can gain more confidence and enthusiasm to approach new problems.

One area that allows students to combine coursework and an industrial experience is a graduate
internship. A graduate internship involves having a graduate student spend a summer or a
semester working for a company. This project could be related to their research or in another
area. It would provide the student with a close-up look at the real world. While some students
do research related to a company, many times the research is done at the university. The
graduate internship provides a total immersion experience where the student gets to test drive an
industrial job and see the similarities and differences between school and the industrial setting
[2]. References [3-8] provide some insights of internships or industrial related academic
experiences.

Challenges as a graduate student in a company

A student is often anxious when starting an internship, but there are some challenges related to
the internship for the student must overcome. Since many internships are during the summer, the
student needs to make the most of the short time frame. For that reason, the student needs to hit
the ground running. One priority is to learn how to prioritize and organize tasks and schedules.
As a student we have deadlines for class projects or homework, but it not the same as work-
related deadlines. The graduate student has to work with others, do part of the work, incorporate
his/her ideas and the ideas of other people in their group, and give the results to others to analyze
and comment on. The student may have more than one supervisor, so s/he will need to allow
enough time to make corrections and then turn in a final report. It is important to be able to
prioritize the tasks according to their urgency and be organized. Being organized can provided
many advantages in making sure all the requirements are met in a timely fashion.

Because of time constraints, the graduate student needs to understand the industry’s research or
project faster to obtain results in a short period of time. One way to do that is to learn how to
take advantage of the opportunity to work in groups as well as alone. The student needs to learn
how to get the information that is needed by him/her, talk to other people that may help, and look
in books or references for previous work. Sometimes the supervisor has meetings or has to
travel, so it is the student’s responsibility to get the information. Working in groups as an intern
can be hard, as the graduate student needs to convince the group about the quality of a graduate
student’s work, the good that the student contributes to the group and the company. The
graduate students need to learn how to incorporate their class-related knowledge with their
industrial experience. The student has to be able to work with others. Projects are being
conducted that depend on other workers’ performances, which can be quite stressful.

Another big challenge for a graduate student intern is to learn the industry language. Some
industries have their own language. Depending on the field, workers use acronyms in reference
to many topics. There are many more that are used on a daily basis. Many workers have been
using these acronyms for years, so this is not going to change. In the experience of several
interns, conversations are filled with acronyms at first. This makes it difficult but it is very
important for the intern to ask questions and understand the meanings of the acronyms.
Becoming part of the corporate culture is an important lesson to experience and learn.



Since the student is a temporary employee, there may be some constraints related to detailed
information and using certain computer systems or networks. Sometimes students may be
frustrated as paperwork and procedures may take days or weeks to get computer accounts,
telephones and computer access. Students should be patient and understand that the temporary
nature of their position may impact these tasks.

Another key lesson that can be learned during the internship is understanding the hierarchy and
processes in industry. Understanding the “chain of command” and working within the
constraints of the organization is a valuable lesson that can pay long-term dividends.
Remember, these challenges are going to make a stronger and experienced employee in the
future.

How graduate internships enhance the company, students and faculty

Graduate Internships can create a very positive relationship between a company, the university,
the student, and the faculty. When the student produces quality work during the internship, this
opens the door for other students from that college, opens doors for other faculty to develop new
research and other projects with the company, and at the same time increases collaboration
between the university and the company. Internships can enhance the students’ impression about
working in industry. As an intern, graduate students can provide new ideas and state-of-the art
technology knowledge, in comparison with company engineers who may have graduated five to
ten years before. This new information from classes provides a way of thinking outside the box
and allows fresh minds to suggest new ideas [1].

Also, there can be some synergy between the classes, the internship and the research project as
shown in Figure 1. First the student gets a strong background in classes. During the graduate
internship, the student gets a deeper background and foundation on the topic. Additionally s/he
learns the constraints, limitations and other issues that must be addressed within the industrial
environment that might be overlooked in academics. Next, the student takes this industrial
relevance and applies it to future classes that enhance the academic foundation and provides
him/her with additional knowledge as s/he tackles advanced problems in graduate classes. Then
either directly or indirectly the graduate student applies the industrial background and advanced
classes to a project and completes the research work. The work is more mature and advanced
because the student has a more advanced set of research tools.

Thesis, Project
or Dissertation

Classes Internship New Classes

Figure 1: Improved Research Project Timeline



A more direct impact that enhances the experience of the student and faculty is when the
company decides to extend the internship into a thesis or dissertation project. At the end of
many internships, the companies ask the interns if they would like to continue to work on these
activities. Under different scenarios, the graduate student is then able to craft a project that can
directly incorporate the knowledge learned in the internship with a research project. This
provides a real-world project for the student, an industrial contact and possible research project
for the faculty member, and an extension of technical personnel for the company. The company
and the student can both gain from this experience.

Often the internship is an effective way to work on longer-term issues in a cost-effective manner.
Additionally, through the graduate student, industry has access to a faculty member and his/her
expertise.

In over 15 years of experience with graduate internships, one of the authors have found that there
were very positive benefits for all involved. In fact, the author did an internship as a PhD
student. It is interesting to see the self-confidence transformation in the graduate students during
their internship. Graduate students leave the internships with more personal self-confidence,
professional self-confidence, and a more realistic feel for the engineering constraints on research
solutions.

Job opportunities after graduation

During and after an internship, it is important to make sure the student takes advantage of the
opportunity to get to know people from the company and to network. Companies are going to
remember an excellent student and his/her work. By providing companies with a good
impression, this can lead to opportunities for a potential offer after graduation or sometimes even
before graduation. Also, other companies may check with the graduate student’s previous
employers. If the student has left a good impression after the internship, they can provide a good
recommendation. In my fifteen years of internships about half the students went to work for the
companies where they interned. In many cases the companies that provided the internship had
hiring freezes and were not able to make a full-time offer. In these cases, the graduate students
received very positive feedback about their internships from other employers.

The next two sections is some heart-to-heart advice from graduate students to graduate students.

Preparation Guide for a Graduate Internship
When considering a graduate internship here are some bullets of things you need to think about.
e Topics — what can be done in the internship that helps the student and the company?
e Research, Simulations or Project — It’s easier to prepare ahead of time if you know what
type of work you are going to be doing in the internship.
e Advanced preparation can save you time on the internship. Reading papers related to the
research, simulations or project during the semester before your internship will help.
e Home and Away Opportunities — Will the internship be in your same city or in another
city? Many companies provide housing benefits to help offset your housing during the



internship. While working close to home is convenient, it’s always good to learn about
different places and people.

e Schedule and Working Hours — Remember that different companies have different
working hours and is not like in college. In college, you can go to your office anytime
day or night, but companies have a schedule that you have to follow, be prepared to wake
up early morning.

e Your Work Supervisor, who is it going to be? E-mail this person and keep in touch
before you start the internship. That’s the best way to have some information about what
you are going to do, what papers or books you should review before you start working.
Remember he/she is going to be working with you during the internship. Do not be
afraid to ask questions. Tell him/her if you are happy with the work done, or what you
are actually doing, but be respectfully all the time. Remember s/he could be your
supervisor when you finish college and get a position in the same company.

e Be ready to start working.

Do’s and Don’t [3]

e Take initiative.

e Do not be afraid to ask questions.

e Follow your working hours schedule, get used to it. Remember is not the same as a
graduate student schedule, but you need to follow it.

¢ Enjoy the experience.

e Follow the dress code, especially when you need to attend meetings.

e Be organized as much as possible, remember that reports are required and somebody
else is going to continue the work that you have done.

e Do not use the Internet for personal matters. The Internet in the office is a working
tool.

e Meet co-workers and supervisors, managers, secretaries and even the janitor —
everyone can help make your internship a nice experience.

e Leave a good impression of your work, your faculty and your university at the end of
the internship. Let them remember you and your good work.

e Take advantage of the opportunity and learn as much as you can.

General experience, impressions (conclusions)

The graduate internship was an amazing experience. Any graduate student can learn a lot from it.
A graduate student can learn to work with big groups, and at the same time learn a lot about
different topics from different types of engineers and accountants working together as a group to
finish a project. The internship allows the graduate student to meet new people. It’s always an
opportunity to meet new people from different backgrounds. Also, working in groups, the
graduate student learns how to develop a solution to a problem, taking in consideration time,
budget, and other people’s opinions, among other things.

The graduate internship is a good way to apply what you have previously learned in classes to
solve real world problems, with limitations in time, equipment and budget. But the experience
opened eyes about real problems, how to address them, what to take into consideration, how to



solve the problem and how to present the solution to co-workers and supervisors. In one case,
the opportunity to see the construction of the ship, walk around, see the actual size of the
equipment, the space, the way they work around the ship, how they manage to keep in touch with
all the engineers working at the same time in different area, especially when time constraint is
not the same for everyone, but the final product time constraint is.

Another important asset is to provide a real-world experience for graduate students. Sometimes
outstanding undergraduate students become graduate students. While these students are
excellent in classes and theoretically, they lack a perspective on the real-world and solutions to
real engineering and science problems. The graduate internship provides a platform for these
outstanding students to experience integrating the engineering and science principles with
today’s industrial constraints.

In general, some advantages of the graduate internships are job opportunities, work experience,
and thesis or dissertation topics. On the other hand, some drawbacks are time limitation and
industry working hours, but in general the advantages outweigh the disadvantages. The
experience and knowledge learned in the internship was way beyond expectations. In conclusion,
an internship is recommended for every graduate student.
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