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Synopsis:

The present research study was comprised of students who have successfully obtained a
STEM (Science, Technology, Engineering, and Math) undergraduate degree. The researchers
were interested in capturing the mentoring practices that led to the successful completion of
their undergraduate degree. The present study aims to share an innovative model of
mentoring from these findings. The model will include mentor and mentee perspectives and
significant current literature on mentoring in STEM.



Meeting Engineering Students’ Needs Through the Investigation and
Development of Effective Mentoring Practices

Abstract

Mentoring has proven to be an effective support program for students pursuing higher
education. Mentoring serves as a pedagogical method that has commendably improved students’
academic success. Thus, it is important to identify and analyze key components of mentoring
practices and the mentoring relationship that effectively assist students. The purpose of the
present research study is to identify mentoring practices that aided students in completing their
undergraduate degrees, in STEM fields, such as in Engineering. The present research study was
comprised of students who have successfully obtained a STEM (Science, Technology,
Engineering, and Math) undergraduate degree.

Sixty-four students (N=64) with an undergraduate degree in the STEM fields participated
in the present research investigation. The majority (49%) of participants identified as Black or
African-American, while others identified as Hispanic or Latino, Asian or Pacific Islander,
White, Mixed, or Other. Therefore, the present research study provides insight into the
mentoring experiences of Engineering and underrepresented minority students while in
undergraduate studies. The results indicated that out of the 22 mentoring practices listed, the
participants rated the following survey items as the best mentoring practices that they
experienced: The mentor created opportunities for the mentee; The mentor accepted the mentee;
and The mentor broadened the mentee’s experiences. The present research study aims to share a
supportive model from these findings and from previous findings to include both the mentees’
and mentors’ perspectives on best practices in mentoring.



Introduction

Mentoring has been linked to student success both historically and nationally. According
to Tillman (2001) as referenced by McCoy, Winkle-Wagner, Luedke [4] mentoring involves the
following key factors: “networking, counseling, guiding, instructing, modeling, and sponsoring”
as well as “personal, professional, and psychological processes” encompassed within a
relationship with “a more experienced individual” and a “protégé.” Mentoring can involve a
formal or informal relationship and process [4]. Mentoring is often conceived as a developmental
relationship in which the experienced individual guides the unexperienced or novel student
entering the same or similar field [2]. With such a challenging task expected of the mentor, much
research has been dedicated to developing models and strategies for supportive mentoring [5],
[2]. With concerns of retention rates of students in STEM (Science, Technology, Engineering,
and Mathematics) majors in higher education, mentoring has played an essential role in
supporting student success in completion of degrees in STEM fields, such as the method of
hierarchical mentoring in one STEM program [5].

Mentoring’s potential impact on the professional development of STEM students has led
to publications and research from scholars urging and providing mentoring methods. Akili [1]
advocates that engineering educators become more involved as mentors. AKkili [1] identifies that
engineering educators are at the forefront of student learning and can engage students further in a
mentoring role. Additionally, Akili [1] provides steps for consideration in the mentoring process
for engineering educators. For example, mentoring can comprise academic planning or even
support of identity development of students [3]. Mentoring relationships can occur naturally or
within program protocol of assigning students to a mentor. Mentoring is often considered a
pivotal factor for student training [3]. Specifically, mentoring students has been supportive of
student success in educational advancements as well as degree completion [5], [3]. The goal of
the present research study is to highlight findings from mentee perspectives as well as the
mentors’ perspectives from a previous study to develop a supportive mentoring practice model
for Engineering student success. The study intends to gather data from the mentee (student
receiving mentoring) and from underrepresented minority students in STEM to expand on data
gathered from the mentors’ perspectives as an inclusive process to establish a helpful mentoring
model. The study also seeks to add to the body of literature in STEM and particularly in
Engineering with its findings, such as with the establishment of the practice model.

Methods

Participants

The study included 64 students (N = 64) with a STEM undergraduate degree from 6
different universities (Please see Figure 1). Over 90% of participants held degrees in various
fields of Engineering including Environmental Engineering, Civil Engineering, Electrical
Engineering, and many more concentrations. Participants self-identified from numerous different
ethnic backgrounds including 49% Black or African American, 21% as White, 13% as Hispanic
or Latino, 3% students as other ethnicities and 6% as mixed (Please see Figure 2). Therefore,
underrepresented minority students in STEM including those in Engineering made up the larger
percentage of the sample population of the present study.



The results of this study were compared to a previous study administered to award-
winning mentors [6]. These award-winning mentors rated the same mentoring practices that the
participants of this study rated. Mentors answered these questions based on previous and current
mentoring relationships.
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Figure 1. A graph representation of the universities that student participants attend.
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Figure 2. A graph representation of the ethnic background and race of student participants.

Materials and Procedures
Participants were nationally recruited to volunteer in educational settings, such as

national conferences and professional workshops. Participants were administered a 22-item
survey. The survey consisted of questions about the participants’ undergraduate mentoring
experiences, including their mentoring program elements, benefits, structure, and additional
areas that evolved during the research investigation process. The participants used a Likert scale
(Well=1, Very Well=2, and Exceptionally Well=3) in order to rate mentoring practices based on
their undergraduate experiences. A Likert scale was used for quantitative data to be gathered to
evaluate participants’ experiences of mentoring. Some of the survey items regarding mentoring
practices are as follows:

1. Be passionate about my mentees and their development

2. Create opportunities for mentees

3. Set high expectations of mentees performance

4. Provide needed support for mentees

5. Respect the confidentiality of my mentees

Results

The participants provided various responses to open-ended qualitative questions. For
example, when the participants were asked to list factors that were used to choose a mentor
during their undergraduate experience, many reported that professionalism, personality,
knowledge, financial support, interest in mentor’s research, and availability were key factors.
These features were taken into consideration in order to develop a successful relationship.



Participants reported that their mentor helped t
opportunities, writing recommendation letters,
academic goals.

hem most prominently by providing funding and
and providing guidance with future career and

Averages of Each Questions Using Student Responses

1. Developed mentoring roadmaps/agreements with me
2. Set high expectations of my performance
3. Created opportunities for me

4. Broadened my experiences

5. Helped to build my confidence

Created an environment where | can take risks
7. Provided me with needed support

8. Accepted me

9. Acted as a role model from which | could imitate

10. Publicized the benefits of following mentor’s teachings
11. Demonstrated knowledge practices for me

12. Was consistent with me (maintained ongoing contact)
13. Was passionate about me and my development

14. Gave me a voice and choice in the mentoring path

15. Remained positive for me

16. Was committed to me

17. Instilled traits and beliefs (morals, confidence, and

18. Listened to me (let me control the conversation)

19. Respectfully questioned decisions | made to gain

20. Respected my confidentiality

21. Worked with me to develop in areas beyond academics
22. Provided constant feedback to me
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Figure 3. A graph representation of mentoring practices rated by mentees.

Results also indicated that out of the 22 mentoring practices listed on the survey, the

participants rated the following as the topmost

strategies as practiced by their mentors: 1) The

mentor created opportunities for the mentee; 2) The mentor accepted the mentee, and 3) The

mentor broadened the mentee’s experiences (p

lease see Figure 3). Comparisons of the top

mentoring practices from the mentee and mentor perspective from previous studies indicated that
only one of the three are in agreement, which is the following: The mentor created opportunities
for me. It is important to note that both mentees and mentors rated the following practice highly
as depicted in both Figures 3 and 4: “Respect my confidentiality” or “Respect the confidentiality
of my mentees.”



Practices Rated by Mentors

Question 13. Be passionate about my mentees and their development Question 3. Create opportunities
(M =2.68) for mentees (M = 2.68)

Question 2. Set high expectations
of mentees performance (M =
2.56)

Question 20. Respect the
confidentiality of my mentees (M
=2.52)

Question 7. Provide needed
support for mentees (M = 2.52)

Figure 4. A diagram representation of mentoring practices rated by mentors.

Results of a previous mentoring study in which the same mentoring practices were rated
by mentors indicated that the top-rated practices included the following: 1) Be passionate about
my mentees and their development; 2) Create opportunities for mentees, and 3) Set high
expectations of mentees performance [6]. Other top practices included “Provide needed support
for mentee” and “Respect confidentiality of my mentees” (please see Figure 4).

Discussion

Two complementary models were developed from the top mentoring practices rated
highly by both mentors and mentees as displayed below in Figures 5 and 6. Creating
opportunities was shown to serve as a central mentoring practice identified by both mentors and
mentees. Thus, the mentee participants used various factors such as professionalism, common
research interest, and work ethic when choosing a mentor. Such factors identify that mentor
characteristics, such as professional identity and specific field of work contribute to the mentees’
decision-making process of selecting a mentor. Perhaps this was due to the opportunities offered
or provided through the mentoring relationship.
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Figure 5. Mentoring Practices Model from Figure 6. Mentoring Practices Model from

the Mentee’s perspective. the Mentor’s perspective.



Engineering students could greatly advance in their studies and in the field from a
mentoring relationship creating opportunities, such as internships or externships in the industry
and research and portfolio development. The implications for Engineering students to progress in
their professional development from such mentoring practices as displayed in the models are
remarkable.

It is important for the mentors to also display professional behaviors as they serve as role
models for many mentees. Common research interest and strong work ethic may be important in
keeping the mentor-mentee relationship long-lasting and beneficial by providing the mentee with
opportunities within their shared research or Engineering field concentration. Besides choosing a
mentor, it is important that the mentor provide the mentee with help in various ways to help the
student succeed. Participants reported that their mentors helped them succeed by setting goals,
providing positive and constructive feedback, and prioritizing the initiation and development of
respect among other factors. Respect also seems to be a key factor guiding and sustaining the
mentor-mentee relationship. Additionally, mentors that provided constructive and positive
feedback helped the mentee to advance and grow within their studies. The open dialogue
involved in feedback supports rapport building and may be a form of encouragement advancing
student experiences and contributing to mentee acceptance by the mentor. Acceptance is
prioritized by mentees, which has implications of Engineering students’ perspectives regarding
acceptance by their mentors or perhaps in the field that may contribute to a sense of belonging.

Conclusion

A mentor has the potential to enrich the mentee’s experiences by revealing Engineering
career pathways in industry or graduate school. Undergraduate students are often new to
Engineering fields, unaware of opportunities, and may be intimidated by the overall independent
collegiate experience. Therefore, it is the responsibility of the mentor to support students in
Engineering to identify their strengths, overcome their limitations, and to share with them
opportunities for professional growth. Findings of the present research study indicated that
acceptance, opportunities, experiences, and respect are key components that impacted the
mentees’ mentoring experiences in their undergraduate careers in Engineering. Through the
findings and the current literature, mentoring is determined to serve as an incredibly influential
and necessary element to student success in Engineering fields. The two sister models developed
from the mentors and mentees’ perspectives have implications to lead to further supportive
practices fostering mentoring relationships for students and leaders in Engineering fields.
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