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A New Model for Mentoring Graduate Students: Teach Them How to Teach
Abstract
Though graduate student mentoring has received a lot discussion in recent years, there is little
discussion on the best way to train graduate students how to teach. A good mentoring system
between professors and graduate students not only helps build a solid path through graduate
students’ careers, but is also pivotal to the success of engineering education. As more graduate
students assume teaching responsibilities, it is important that they are given the advice and
guidance regarding sound educational practices.
In this paper, a new teaching mentoring model used in an industrial engineering department is
introduced. A brief comparison with graduate teaching preparation approaches in other industrial
engineering departments, colleges, and universities is provided. Feedback from department
administration, mentor & mentee, and students of the mentee are discussed. Finally, summary
results of the current mentoring program and suggestions for improvement for future mentoring
programs are presented.
Introduction
A successful mentoring system is critical for a graduate student’s success. Typical mentoring
systems involve a senior professional who counsels, guides and tutor a mentee who’s new into
the profession1,2. Graduate student mentoring system is different from traditional academic
advising system. In traditional advising, the major advisor instructs and teaches graduate student
academic knowledge. However, a successful mentoring system will enable the mentee to learn
regulations, unspoken rules, and knowledge of how to cope with unexpected situations. Simply
put, mentoring system teaches graduate students “how to” instead of “what”, and provide
opportunities for them to practice before going into their professional career.
The educational goal for graduate students is to cultivate them to be successful in acquiring
academic knowledge, be independent on research, creative in generating research idea and excel
in teaching. While there are a lot of papers addressing graduate students mentoring relationship
to improve their academic competency and research ability3, 4, there are few, if any, research
papers focusing on the graduate student mentoring models that promote a student’s teaching
ability. Individuals who are preparing for careers in elementary or secondary education are
required to complete a set of courses and supervised teaching practice to demonstrate their
teaching skills. But our doctoral students seldom receive the opportunity to systematically learn
or practice their teaching roles. Ironically, teaching proficiency is one of the most important
attributes for a new professor to be successful in academia. As more graduate students assume
teaching responsibilities, it is important that they are given the advice and guidance regarding
sound educational practices. As the educator for the next generation of engineers, we have to
take the responsibility to make sure that not only do we provide excellent education to our
students, but we also provide guidance and help for the next generation of educators.
Wankat and Oreovicz5 conducted a survey to assess students’ perspectives regarding a specific
course that aimed at teaching engineering graduate students how to teach. They found that the

course was considered helpful for academic careers. They also suggested an instructional team
be formed with experienced engineering faculty teaching the course. While specific courses are
critical in conveying key skill sets to teach, the lack of hand-on practice of teaching and real-time
feedback from faculty members or students remained a drawback of this approach.
Instructional programs that teach universities’ teaching assistants has also received a lot of
research6-8. Shannon et al.7 did a study of universities’ teaching assistants and found that
previous teaching experience and feedback are important to the teaching outcome of graduate
teaching assistant. But unguided experience usually leads to the same or less effective behaviors
as a result of poor or nonexistent supervision. They also called for an improved training program
to be implemented for graduate teaching assistants.
With the same objective, the Preparing Future Faculty (PFF) program has been implemented in
many universities. It is found to provide students with little or no teaching experience a chance to
gain that type of experience and to decide if teaching was their desired career path9, 10. In
addition, the PFF program allows graduate students who have teaching duties to discuss any
problems they may be having, exchange new teaching skills or tools and to learn to do their
teaching jobs better9.
As a more specific and hands-on approach to teach graduate students how to teach, faculty
mentoring comes into existence in many academic programs. Sherwood et al.11 examined a
mentoring program in a Chemical Engineering department and presented the perspective from
mentee, mentor and students regarding the motivation to teach, course preparation, lecture
delivery and additional assistance. They found the mentoring program was beneficial for the
mentee to improve the ability in organizing cohesive lectures, constructing exams and
assignments, as well as improving presentation skills. They also found the mentoring system can
help the mentor to improve their own teaching by assessing the students and sharing the
enthusiasm and energy of younger instructors.
In this paper, a teaching mentoring model used in an industrial engineering department is
introduced. A brief comparison to graduate teaching preparation approaches in other industrial
engineering departments, colleges, and universities is provided. Feedback from department
administration, mentor & mentee, and students of the mentee will be discussed. Finally,
summary results of the current mentoring program and suggestions for improvement for future
mentoring programs will be presented.
Model for Mentoring Graduate Student
The graduate student teaching mentoring program was started during the spring 2012 in the
Department of Industrial and Systems Engineering at Mississippi State University. The objective
of this specific mentoring program is to teach the graduate student how to be in charge of an
entire course by him/herself.
The course that was taught by the graduate student mentee was Engineering Statistics I. This
course is required for all industrial engineering undergraduates, and is also taken by many other
engineering majors. Students in the course are primarily juniors and seniors. The course was

divided into two sections. Section one, led by the faculty member (also the mentor in the
mentoring program), had 65 students enrolled. Section two, led by the graduate student (the
mentee in the mentoring program), had 35 students enrolled. To keep the course consistent, both
sections of the course used the same class material and kept the same structure and schedule.
The faculty member, who is the mentor in this mentoring program, has more than nine years
teaching experience in engineering education and six years teaching experience in the
department. The graduate student, who is the mentee in this mentoring program, was a fifth year
PhD student in Industrial Engineering, and was a tier three certified teaching assistant in the
university (certified to teach an entire course).
The mentor and mentee were each in charge of their own section of course. However, they met
every week to discuss course material (class notes, quizzes, in-class activities, homework,
exams, etc.), course progress, students’ performance (in-class climate, students’ questions) and
teaching tips and skills.
Comparison with Approaches of Mentoring in Current Programs
Comparison of current teaching mentoring practices and our mentoring model is provided in
Table 1. Many universities provide TA workshops for graduate students to learn basic teaching
techniques. This provides an opportunity for graduate students to learn how to teach and the TA
workshop help to cultivate their teaching philosophy. However, little hands-on opportunity is
given to let graduate students practice what they learn from the workshop. Many preparing future
faculty programs (PFF) share the same limitation. While PFF focuses on developing doctoral
student’s teaching philosophy and prepare them for a teaching career in academia, few in-class
experiences are available for the trainees.
This limitation of missing on practical teaching experience is addressed by assigning graduate
students in a lab TA or an instructor of a course. But with limited knowledge of how to teach,
new teachers usually face a slow learning curve when let loose in teaching their own course. The
quality of the lecture is also undermined in this situation. Lab TAs will receive more feedback
from the professor. But the focus will be mainly on the lab content. No systematical mentorship
and devotion of time is provided specifically to improve graduate students’ teaching.
The faculty mentoring program discussed by Sherwood et al.11 allows the PhD students to learn
the teaching skills while having practical teaching experience under the mentor of a faculty
member. Our mentoring program differs with them in that we construct two separate sections of
the course to be taught both by the faculty member and the PhD student. This allows the faculty
member to understand the teaching requirement and key points in the content. Faculty member
can also discuss the content and teaching experience with the PhD student and achieve mutual
learning.

Table 1. Comparison of Current Teaching Mentoring Approach and Our Mentoring Model
Teaching
Teaching
Practical
Mentor
Mutual
Example
Skills
Philosophy Experience Feedback Learning
Literature
TA workshop
X
X
[12]
Lab TA
X
[13]
TA as an
X
[7, 13]
Instructor
Preparing for
X
X
[9, 10]
Future Faculty
Faculty
X
X
X
X
[11]
Mentoring
Our Model
X
X
X
X
X
N/A
Results
Feedback from administrative level
From the perspective of administrative level, it seems that many academic programs work at
preparing doctoral students to be research scholars in their future academic positions. This is an
important goal, but of equal importance is the need to produce academicians that have received
pedagogical training that adequately prepares them to teach the next generation of engineers.
Teaching is not something that comes naturally to most persons and there is no reason that
doctoral engineering programs cannot also provide opportunities for such training. Therefore, it
has become engineering educators’ goal to provide such training for academic bound doctoral
students.
To provide adequate training requires faculty committed to the goal that are willing to provide
the time and energy to disciple the students in the art of teaching. In addition, the department
head must be willing to dedicate financial resources to support the student in the classroom.
There is always some risk when placing a new instructor in the classroom for the first time
whether they are a new faculty, adjunct, or graduate student. The administrator’s concern is that
the students receive effective instruction afforded them. Use of an assigned mentor with a
dedicated interest in the student reduces this risk and provides a strong support system that
increases their chance of success.
It is important that the administrative level also take part in the process. This begins with an
initial interview of the student to ensure they understand the importance of the assignment and
all that will be required of them during the semester. Then it is beneficial to take the time to sit-in
on one or two lectures during the semester (preferably about midway and near the end of the
semester). These experiences help build the administrator’s confidence in the skills of the
graduate student, indicate if adjustments need to be made in the mentoring relationship, and
provide a second source of feedback for the student that can be shared through subsequent
meetings one-on-one with the student. This direct exposure to the graduate student’s teaching
experience will also help provide details that the administrator can use when writing future
recommendations.

Given the current experience with this mentoring system and other approaches that have been
used in the past, this approach has provided the best experience for the graduate student in terms
of effectively imparting a full range of training while reducing the risk to the students in the
class. There is no replacement for experiential training particularly in the field of teaching.
Feedback from mentor
Faculty members are deeply invested in the quality of education for undergraduates, as well as
the academic training of graduate students. As PhD students prepare for careers in academia, it
is essential that they be exposed to all aspects of life as a professor: grant writing, publishing,
and teaching are just a few of those areas.
This mentoring program was a useful and effective system for the faculty mentor. The mentor
was teaching a different section of the same class, so mentoring time frequently overlapped with
course preparation time. Decisions about the course were made as a team, allowing the mentee
to understand the mentor’s process at the beginning of the course. Later in the semester, the
mentee was able to take more of a leadership role in course planning.
This system allowed the mentor to ensure quality instruction without devoting an overwhelming
amount of time to supervision. The team based approach to course preparation was
advantageous to the mentor, and also helped the mentee prepare for a career in academia. As
problems arose in the course (as they do in each course), the mentee was able to easily
communicate with the mentor since they were both teaching the same material.
Feedback from mentee
PhD students who are looking forward to a career in academia are always eager to gain hands-on
teaching experience during graduate study. The majority of graduate programs only provide
theoretical knowledge of how to teach for their graduate teaching assistants. This type of
experience is great. But nothing is equally helpful as the hands-on experience of teaching an
entire section of the course. What’s more beneficial and influential to a PhD student is the selfimpression and confidence as a scholar and an educator in his/her field.
Through the mentoring program the PhD student learned how to deliver a professional,
informative, interactive, while also interesting lecture. In addition, the PhD student was able to
learn how to interact with students as well as how to engage student and make the course flexible
instead of following a rigid teaching/learning format. In addition, the PhD student also had the
opportunity to take leadership in developing meaningful course materials such as lecture notes,
quizzes, exams, assignment, etc.
During this mentoring system, the PhD student did encounter difficulties such as language issues
(as an international student), communication issues and time management issues. But the faculty
mentor played a key role in helping to address these issues and teach the PhD student what the
mentor will do in a specific classroom teaching scenarios. The mentor served as a great reference
of what the mentee will do in classroom. The PhD student believed that the mentoring program
was rewarding and helpful for his/her career in academia. This mentoring program can be

improved by providing more feedback from students, mentor, enrich the class type and
incorporate peer discussion between graduate student mentees.
Feedback from student level
Two class climate surveys were provided to students, one at mid-semester and one at the end of
the semester. The results of mid-semester survey are provided in Table 2. In addition, students’
comments showed they are in favor of the active teaching style and in-class activity conducted
by the mentee instructor.
Table 2. Mid-term Survey Results of Teaching Effectiveness
Survey Questions
Are you able to view the lecture presentations adequately?
Are you able to contact and communicate with the instructor in a
timely and efficient manner?
Do the lectures provide enough detail? Are they interesting? Do
they keep you connected or are you drifting away?
Do you understand what the instructor expects from you in this
course? Do you feel it’s reasonable?

Percentage of Positive
Response (N=25)
80%
84%
68%
84%

For the teaching evaluation survey at the end of the semester, the average score for the mentee
instructor is 3.9 (out of 5). Students thought that he is a “good teacher” and it was “a great class”.
However there are also suggestions such as “add more interactive exercise in class” and “wisdom
comes with time.”
Discussion and Conclusion
Our mentoring model would be most appropriate for doctoral students who are aiming for a
career in academia. Support from the administrative level and help from an experienced
professor is essential to make the mentoring system work. Based on our experience and results,
the graduate student mentoring model has several advantages. First, PhD students will get
independent instructor experience which could prepare them for the academic job market. This
experience is also valuable for them to form their own teaching philosophy and pedagogy.
Second, the pairing of advisor and advisee reduced the time commitment for the mentor as
he/she is more acquainted with the mentee. In addition, the faculty mentor can provide very
detailed advice and feedback based on the existing relationship. Third, the faculty mentor and
PhD student teach the same course in the same semester. In this case, they used the same
materials (lecture slides, homework assignments, exams) for both sections. They would take
turns creating them, and then provide feedback to one another. In this way PhD student can get
regular feedback on course materials developed. And since they are teaching the same material,
the PhD student can come to professor with questions that are easily addressed. PhD students can
also discuss pedagogy and student learning with the faculty mentor immediately after class. At
last, this mentoring/supervision system not only teaches PhD students how to teach, but also
increases the instruction quality for the students in classroom.

To achieve an effective mentoring outcome, the selection of an appropriate mentor is critical. In
this case, the mentor is experienced in teaching enthusiastic in developing teaching skills. The
mentor is also experienced in the specific course that was taught. More importantly, the mentor
is also the major advisor of the mentee, which not only enhanced the mentoring relationship
between mentor and mentee, but also facilitated the communication and learning for the mentee.
This mentoring model does have some disadvantages. For example, since the two sections of
class is held at the same time, there is no practical way for the faculty mentor to observe
mentee’s teaching and provide real-time feedback. In addition, students in the two sections
compare the class, and often are disgruntled when things differ, which is also a standard problem
when courses have multiple sections, not unique to this program. Finally, it does require extra
resources from the department to offer two distinct sections of a course, compared to one large
section.
Based on the results, potential improvement is provided but not limited to the following. A better
feedback system needs to be implemented. The mentor should be able to attend the mentee’s
class and provide feedback after. While feedback from students is critical, students often refrain
from offering suggestions. This can be complemented by the suggestions from the mentor. The
mentor should be able to spot any weaknesses in teaching and communicate them to the mentee.
To help PhD students create their own teaching style, it is also beneficial to allow the mentee to
observe their mentor (or distinguished instructors) teach a course. They could discuss teaching
techniques and skills after class, which would help the mentee cultivate his or her teaching
philosophy. The PhD student should be required to write a teaching philosophy before and after
the mentoring experience.
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