
Paper ID #23681

Reflections of S-STEM Faculty Mentors

Dr. Suzette R. Burckhard P.E., South Dakota State University

Dr. Burckhard earned a BS in Engineering Physics, a BS in Civil Engineering, (both from South Dakota
State University) an MS in Physics. an MS in Chemical Engineering, and a PhD in Civil Engineering with
emphasis in Environmental Engineering, from Kansas State University. She has been on staff at South
Dakota State University since 1997 in the Civil and Environmental Engineering department where she
is a professor and program coordinator for the BSCE, MSCE and PhDCE. Dr. Burckhard is a member
of ASCE, ASEE, ASMR, and several other professional societies. She is a certified distance education
specialist and also practices and studies active learning techniques in engineering classrooms as well as
the impact of climate on hydrology, water resources and related infrastructure.

Dr. Joanita M. Kant, South Dakota State University

Dr. Joanita Kant is a Research Scientist in the Department of Civil and Environmental Engineering in
the Jerome J. Lohr College of Engineering at South Dakota State University (SDSU). She holds gradu-
ate degrees from SDSU in geography and biological sciences with plant science specialization (M.S. and
Ph.D., respectively). She has conducted research into heavy metals concentrations in plants and soils on
Pine Ridge Reservation and ethnographic research on Rosebud Reservation. That reservation research is
part of an ongoing National Science Foundation (NSF)-sponsored Pre-Engineering Education Collabora-
tive led by Oglala Lakota College (a tribal college) in cooperation with South Dakota School of Mines
and Technology, and SDSU. She has recently served as a principal investigator for a South Dakota Space
Grant Consortium project designed to create interest in STEM education and careers among high school
girls at Flandreau Indian School. She has publications in peer-reviewed regional conference proceedings
and international journals and has recently co-edited a book about bringing engineering to Native Hawai-
ians and Native Americans published by SDSU. She has served as an NSF reviewer. Interests include
increasing research opportunities for undergraduate students in STEM education, particularly among first
generation college students, and, recently, promoting research into environmentally friendly bio-based
construction materials.

Dr. Gregory J. Michna, South Dakota State University

Gregory Michna is an Assistant Professor in the Department of Mechanical Engineering at South Dakota
State University. He received his Ph.D. from the University of Illinois at Urbana-Champaign in 2006, held
positions as a Lecturer at Iowa State University and as a Post-Doctoral Research Associate at Rensselaer
Polytechnic Institute, and joined the faculty at SDSU in 2009. He teaches courses in thermodynamics,
fluid mechanics, heat transfer, and energy systems. His main research interests lie in the areas of thermal
management of electronics and two-phase heat transfer.

Dr. Ross Peder Abraham, South Dakota State University
Dr. Richard Reid P.E., South Dakota State University

c©American Society for Engineering Education, 2018



1 
 

Reflections of CSEMS and S-STEM Faculty Mentors 

Suzette R. Burckhard 

Joanita M. Kant 

Gregory Michna 

Ross Abraham 

Richard Reid 

South Dakota State University 

 

Abstract 

Across college campuses it has long been held that, aside from teaching and research, student 

mentoring is one of the primary duties of faculty.  For 15 non-consecutive years from 2002 

through 2018, South Dakota State University (SDSU) was awarded grants from the National 

Science Foundation for undergraduate scholarship/mentoring programs known as Computer 

Science, Engineering, and Mathematics Scholarships (CSEMS), or Scholarships for Science, 

Technology, Engineering, and Mathematics (S-STEM). The literature includes some 

descriptions, reviews, and assessment recommendations for CSEMS and S-STEM programs, 

but there is a gap in reporting reflections of faculty mentors after participation. The 

situational perspective of this research is interpretivism, where findings were interpreted and 

the results may or may not be generalizable to other contexts.  Through this approach, the 

research question was tested: In the opinion of CSEMS and S-STEM faculty mentors, what 

were the benefits, if any, of the program on participating students, faculty mentors, the 

Colleges involved, as well as SDSU as an institution? This is a mixed methods case study, 

where 15 of 43 former CSEMS and S-STEM faculty mentors who served in those programs 

at any time from 2002 to 2017 at SDSU, completed a short-answer survey providing basic 

descriptive data about themselves and their activities in the programs. Of most importance, 

however, they wrote essays in response to a series of questions designed to prompt reflections 

on their experiences within the programs. From the essays, consensus themes were extracted 

that may be useful to better understand and potentially improve scholarship/mentoring 

programs.  
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Introduction 

  

 Faculty mentoring has long been recognized for contributing to the success of 

students and for the personal satisfaction and other benefits it provides for the mentors. In this 

paper, faculty mentors at South Dakota State University (SDSU) described their practices and 

activities in a long-running scholarship/mentoring program, and they reflected on their 

experiences. 

 Since mentoring has been ongoing since ancient times, we acknowledge precisely 

what is meant by the term as used in this paper.  A wide variety of definitions of mentoring 

exist. In settling on a working definition of the “latent constructs” of mentoring, the 

following, as recommended by Nora and Crisp [1], was adopted for purposes of the present 

research, as follows. 

[F]our major domains or latent constructs are identified in the literature as comprising 

mentoring. The four domains combine theoretical perspectives from educational, 

psychological, and business theories by Cohen and Galbraith [2]; Kram [3]; Schockett 

and Haring-Hidore [4]; Levinson, et al. [5]; Miller [6]; and Roberts [7]. The four 

latent constructs include: 1) psychological or emotional support, 2) support for setting 

goals and choosing a career path, 3) academic subject knowledge support aimed at 

advancing a student’s knowledge relevant to their chosen field, and 4) specification of 

a role model.  

 

Overview of SDSU Scholarship/Mentoring Program 

 Beginning in 1999, the National Science Foundation (NSF) began a program known 

as Computer Science, Engineering, and Mathematics Scholarships (CSEMS) [8].  It was 

broadened to include other fields and became known as the Scholarships for Science, 

Technology, Engineering, and Mathematics (S-STEM) program. The goals established by 

NSF [9] were to provide scholarships and mentoring to undergraduate college students with 

demonstrated financial need and academic talent to increase their retention and graduation 

success rates, while encouraging students to pursue graduate studies or to engage in 

employment in their chosen field. SDSU participated in the programs for 12 nonconsecutive 
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years in three separate grants over the span of 2002 to 2018.  From 2012 through 2018, 

SDSU referred to their S-STEM program as Opportunities, Mentoring, Education, Growth, 

and Academics (OMEGA). During the years of SDSU's participation in CSEMS and S-

STEM, 43 faculty members mentored 198 students in this highly successful program. For the 

2012 through 2018 OMEGA program, the participant grade point average was 3.55 including 

3.39 for females. Of that group, 38 percent of participants graduated with a STEM degree, 

with 91 percent on track to graduate with a STEM degree as of January 2018.  

 The following were aspects of the OMEGA program. 

• Scholarships ranging from $3,000 to $5,000 per year 

• Faculty mentoring  

• Involvement in campus clubs and organizations 

• Making industry contacts in student’s field of interest 

• Educational enhancement activities 

• Peer mentoring 

• Yearly program meetings 

• Student travel to conferences and other graduate schools 

Literature Review 

 

 Dewey, as early as the 1930s [10], was one of the first to note that teacher reflection 

was critical for intentional self-improvement practices, positioned at the intersection of 

knowledge and experience in experienced-based theories.  Since 1983, Schon's [11] - [12] 

theory of "reflective practitioners" was widely influential in educational settings, wherein he 

differentiated between reflection-on-action and reflection-in-action.  An example of 

reflection-on-action would be a teacher's reflection on a recently used teaching method and 

how it might be improved.  An example of reflection-in-action would be the same teacher's 

later reflection that the improvement was not working as expected and needed to be revised.  
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After 1993, Tinto [13] was influential in drawing attention to the value of mentoring and 

inquiry into why students leave college, noting the importance of academic and social 

integration into campus life so that students can best utilize available resources through 

connections with other students, faculty, staff, and administration.  

 There are many articles about CSEMS and/or S-STEM scholarship/mentoring 

programs in the literature (e.g., [14] - [20]), some including outcomes, activities, 

implementation, evaluation, or a recommended model.  Mentoring is increasingly 

recommended to improve student retention and graduation for all students, but particularly 

for minorities underrepresented in STEM fields (e.g., [21] - [24]). 

Methodology 

 

 The research question for this study was, from the perspective of faculty mentors in 

CSEMS or S-STEM at SDSU, what were the benefits, if any, of those programs for student 

mentees, faculty mentors, departments, colleges, and the overall university?  The theoretical 

perspective for this research is within the "situational perspective" of "interpretivism" as 

noted by Case and Light [25 after 26], where the point is to interpret participants' subjective 

experiences, rather than testing hypotheses with random sampling, control groups, and 

statistically defensible cause and effect.  Generalizability to other contexts is left to the 

judgment of the reader within this perspective [25 after 27].    

 Methodologically, this is a case study for college educators, where CSEMS and/or S-

STEM faculty mentors completed a short answer survey of 12 questions, including general 

background information as follows. In the mixed methods reflection instrument, faculty 

mentors provided quantitative responses when asked to provide the number of years they 

served as faculty and the number of years they served as a CSEMS or S-STEM mentors for 

undergraduate students.  They provided quantitative and/or qualitative responses to open-

ended questions about previous mentoring experience and formal mentor training, if any.  As 
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the main focus of their responses, they wrote short essays, qualitative responses to open 

ended questions where they reflected on professional development of students and of 

themselves as faculty as a result of their participation in CSEMS or S-STEM programs. 

Under "Other Remarks," some provided qualitative statements reflecting on the effect of the 

programs on their departments at SDSU, the Jerome J. Lohr College of Engineering, and 

SDSU as an institution (Appendix).      

Results 

 

 Fifteen of 43 faculty mentors for CSEMS and/or S-STEM at SDSU completed e-mail 

surveys.  Completed surveys were returned by e-mail, and identities were removed and 

replaced with a number.  Participants were assured of anonymity. Quantitative data was 

extracted from the surveys (Table 1), indicating that the participants had from 5 to 29 years of 

experience as faculty and served as CSEMS and/or S-STEM mentors for 2 to 16 years.  Five 

had previous mentoring experience.  Three had formal training as mentors, but the training 

was for first year faculty mentoring, not student mentoring.  One had prior training in a 

workshop for faculty as mentors for students. Essays ranged from 0.25 to 1.5 pages of single 

spaced size 12 font on an 8.5 x 11 inch page.   

 

 

 

 

 

 

 

Table 1. Faculty mentor quantitative data. 
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Faculty  

Mentor 

No. 

# Years 

As 

Faculty 

# Years as 

CSEMS or S-

STEM Mentor 

Previous 

Mentoring 

Experience 

Formal 

Mentoring 

Training 

1 22 12 no no 

2 20 2 no no 

3 5 3 yes no 

4 10 4 no no 

5 20 7 no no 

6 8 8 no yes 

7 25 4 yes yes 

8 28 6 yes no 

9 19 14 no no 

10 18 11 no no 

11 3 1 yes yes 

12 12 12 no no 

13 29 16 no no 

14 5 2 no no 

15 21 12 yes yes 

  

 As noted (in Methodology and Appendix), mentors were asked to write reflective 

essays on their CSEMS and/or S-STEM experience on the following six topics with a major 

focus on the first three: (1) student participants' professional development, (2) non-C-SEMS 

or non-S-STEM) advisees' professional development, (3) faculty mentor's professional 

development, (4) faculty mentor's department, (5) the Jerome J. Lohr College of Engineering 

and (6) SDSU.  The reflective essays were color coded by themes that emerged through 

reading the group of essays three times and arriving at consensus.  Since topic number 2 was 

rarely included in the faculty essays, it was eliminated.  Numbers 4, 5, and 6 were combined. 

During analysis of the responses, the remaining three topics were assigned three broad 

headings by overall subject, and a fourth broad heading that emerged was added.  The final 

headings/themes were as follows: (I) student participants' benefits; (II) faculty mentors' 

benefits; and (III) departments', colleges', and SDSU's benefits, and (IV) areas that need 

work.  The number of faculty mentor respondents is listed after each theme as follows.      

I.  Student participants' benefits 

 

(a) Professional development for students theme [13 of 15 respondents]  
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• Sufficient time with faculty to build a trusting professional relationship 

• Industry mentor contacts to help develop a career choice 

• Participation in a professional society 

• Increased consideration of attending graduate school 

• Opportunities to form networking for internships and future employment 

• Leadership development 

• Increased understanding of career options and relevant courses 

• Advantages in job searches 

As examples, surveyed faculty mentors commented as follows. 

 

 "I believe the professional development of my mentees was accelerated for three 

 reasons.  First, they were required to spend a significant amount of time with their 

 faculty mentors starting their first month of college, and second, because of their 

 industry mentor contacts that also started their freshman year.  . . . Finally, the 

 requirement of having to participate in a professional society also accelerated their 

 professional development because it provided an opportunity to interact with faculty, 

 industry speakers at meetings, and upper-class students." (Faculty mentor #1) 

 

 "The program requirements include active participation in a professional society.  

 Several of my mentees were not only active participants in their chosen society but 

 took on leadership roles in organizations such as SWE [Society of Women 

 Engineers], Engineers without Borders, and the Human Powered Vehicle Team.  

 These leadership experiences had very positive effects on their professional skills 

 development, which I believe gave them advantages in their job searches. (Faculty 

 mentor #6) 

 

 ". . . [S]tudents were required to participate in professional development activities.  

 Having these mentees attend, for example, our resume workshop or network with our 

 advisory board made them find time for these activities; whereas, other advisees often 

 opted to skip these activities.  I believe this helped the CSEMS/S-STEM mentees in 

 the job search process." (Faculty mentor #10) 

 

 "[Some] not only attained their BS degree but then went on to study for and earn an 

 MS degree.  Some have even gone on to study for PhDs.  This was a huge 

 accomplishment of the program although it was not specifically assessed.  . . . The 

 number of engineering society officer positions in the college included a large 

 percentage of OMEGA mentees.  For these mentees, there were more 

 opportunities for leadership training which in some cases was required as part of 

 being an officer. The mentees who chose this path benefited greatly as they 

 became part of the larger academic community and were able to make 

 connections outside SDSU on a regular, although required basis. (Faculty mentor 

 #15) 
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(b) Social support for students theme [14 of 15] 

• Faculty and peer social structure to support student success 

• Emotional support and guidance for students' personal lives both in an out of class 

• Reduction of financial stress 

• Involvement in campus activities and attachment to SDSU 

As examples, surveyed faculty mentors commented as follows. 

 "I believe that the mentoring experience helped students a lot--sitting down and 

 discussing with each student their overall in-class and out-of-class experiences for 

 half an hour on a regular basis.  At least it brought to the surface any issues that they 

 may have been experiencing and talking about them, I think, helped tremendously." 

 (Faculty mentor #8) 

 

" I came to realize the importance for a student to have a stable family/social structure 

to support student success.  . . .We would have to provide a community not only of 

students, but, seasoned professionals and community members who can build those 

personal relationships that make the student feel like family. They need emotional 

support and guidance for their personal lives especially when they come from a place 

that does not understand the demands and rigor of academic life." (Faculty mentor #2) 

 

". . . Some of the students were already heavily involved on campus either in the 

Greek system or perhaps as a CA [Community Assistant] in a residence hall.  . . 

.However, several students that were not active on campus were forced to get out of 

their comfort zones and go to activities on campus.  Some of these were pleasantly 

surprised, and some were not too excited about [it].  I believe that overall it benefited 

them and may have encouraged them to become more active on campus." (Faculty 

mentor #9)  

 

(c) Academic support for students theme [9 of 15] 

• Faculty advice about academic choices and study habits 

• Freedom from outside employment for those students who need the time for study 

• Directed to more on-campus resources 

As examples, surveyed faculty mentors commented as follows. 

 "I met with the student bi-weekly and acted as an unofficial academic and personal 

 advisor.  Being in-line with the program requirements, I encouraged my advisee to 

 branch out and attend non-academic activities on campus, attend professional 

 development activities, and apply to internships.  Each week we met, I would ensure 

 that the student was on track with [his or her] academics, and if there were concerns 

 that could be addressed." (Faculty mentor #11) 
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"Typically, the students chosen for the program are the type of students who can do 

really well, but without the scholarship, would be forced to spend a significant 

amount of time working a part-time outside job.  This extra time generally causes the 

students to be unable to study as much as necessary to truly learn and master the 

material.  With the reduction of financial stress, these students generally perform 

much better and are able to pursue their chosen career trajectory." (Faculty mentor #3) 

 

II.  Faculty mentors' benefits  

(d) Professional development for faculty mentor theme [13 of 15] 

• Increased awareness of extramural activities and academic resources on campus 

• Gained from listening to the student perspective 

• Realized the importance of social support in student success in campus life 

• Better understood the time and commitment required to build personal relationships 

beyond the usual advisor/advisee situation 

• Saw that first-generation college students need more guidance because of the potential 

for lack of understanding and family support for the challenges of academic life 

• Enjoyed developing closer relationships with students 

• Became more aware of industry and technology trends 

As examples, surveyed faculty mentors commented as follows. 

  

 ". . . [The] program made me more aware of the extramural activities on campus and 

 other academic resources that I could steer other students to as well.  . . . For my own 

 professional development, having more intentional and longer conversations with 

 students across all four class years helped me identify issues in scheduling, advising, 

 campus support, housing, employment, dining and other campus offices that affected 

 the students.  Many of these topics might not have been communicated in the typical 

 once a semester meeting with an advisee, but meeting as much as twice a month with 

 the mentees provided the opportunity for increased depth and breadth of our 

 conversations." (Faculty mentor #1)  

 

 "While I do try to work on my advisees on more holistic planning when they meet 

 with me each semester in their course plans, it pales in comparison with the 

 opportunities we can meet in the OMEGA scholars. (Faculty mentor #4)      

 

 "I enjoy developing deeper relationships with my students; so my professional 

 development was focused on building those relationships.  (Faculty mentor #7) 
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 "As an advisor, the program helped me to have more interaction with the industry and 

 technological trends.  (Faculty mentor #13). 

 

III.  Departments', colleges', and SDSU's benefits  

(e) Institutional impacts theme [11 of 15]  

• Scholarship support helped in recruiting and retaining well-qualified students 

• Mentored students were likely to be involved in campus activities at all levels.   

• Increasing the overall scholarship pool made it possible to offer scholarships to more 

students who may not succeed without the financial support 

• Provided the extra mentoring support often needed by first-generation college 

students to succeed.  

• Feedback from the student and faculty mentor perspectives helped to improve 

delivery of services and create a culture of success. 

As examples, surveyed faculty mentors commented as follows. 

"I found that mentoring students in an S-STEM scholarship program has given 

me a much better opportunity to talk candidly and at length to students in our 

major that I did not get to do with students I am not mentoring -- including my 

non-STEM academic advisees.  My conversations with the mentees have 

given me many insights into the Jerome J. Lohr College of Engineering that I 

would not have had otherwise -- which courses were perceived to be the most 

or least beneficial, the easiest or hardest classes, the strengths and weaknesses 

of some of the faculty members, how policies in the courses and college affect 

the students, how much time is spent on academics, tools and resources that 

students use to help them with their classes, and how students approach the job 

search.  Without mentoring I believe I would be much less in tune with how 

the students operate in our department, college, and university."  (Faculty 

mentor #5) 

 

 "I mentored 19 students in this program and 18 of them graduated with a Civil 

 Engineering degree from our program, and seven (and counting) went on to 

 stay at our program for graduate studies in Civil Engineering.  That is pretty 

 impressive." (Faculty mentor #9) 

 

 "I am able to gain from the perspectives of the student participants and help 

 shepherd them to opportunities to strengthen our department, the college, and 

 the university." (Faculty mentor #4)  

 

IV.   Areas that need work 
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(f)  Areas of concern [1 of 15] 

 

As examples, a surveyed faculty mentor commented as follows. 

 

• "Peer mentoring was not viewed positively by any of my mentees.  . . .There was also 

a feeling that the "senior" peer mentor didn't actually know anything useful to share 

with an incoming student as they were 'just another student.'" (Faculty mentor #15) 

 

• Many of the mentees did not understand what professional development meant or how 

the activities that were structured as part of OMEGA were related to their professional 

development." (Faculty mentor #15) 

 

Summary and Conclusions 

 From the situational perspective of interpretivism, this case study presents extracted 

themes from reflection essays by 15 of 43 CSEMS and/or S-STEM faculty mentors.  They 

served for any length of time in an NSF scholarship/mentoring program at SDSU during 

twelve nonconsecutive years of the program from 2002 to 2017.  Consensus themes were 

extracted from the faculty mentors' reflection essays based on a set of open-ended questions 

that were provided to them (Appendix).  The vast majority of faculty mentors reported that 

student participants benefited from the program, aside from the obvious financial assistance, 

through professional development, as well as social and academic support. One faculty 

mentor wrote about areas of concern that could be improved in the program.  Faculty mentors 

benefited through professional development, especially through building better skillsets as 

student advisors.  Departments, colleges, and SDSU benefited through the energizing 

leadership of many program mentees in a variety of campus activities and organizations.   

 Since some faculty mentors were department heads, assistant department heads, and 

other higher level administrative leaders, they gained valuable insight into the day-to-day 

student experiences of their mentees.  That was an especially valuable aspect of the program, 

since those mentors were and are in positions where they can most effectively advocate for 

systemic improvements and advocate for implementation of program successes across the 

entire campus.      
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Appendix 

 

Reflection Instrument for Faculty Mentors in CSEMS or S-STEM Programs 

 The data collected will be anonymous, and it may be used in a professional paper to 

be presented at an engineering or STEM educational conference. You do not need to 

participate, and there are no negative consequences for non-participation.  You may stop 

participating at any time after you start, and the partial information provided by you will not 

be included in the final data. Your participation involves no risks. There is no financial 

compensation provided if you participate. By participating, you may help to improve faculty 

mentoring programs at South Dakota State University (SDSU) and at other schools in the 

future. Completing the reflection instrument should take about 20 minutes of your time.  

 Please provide numbers as responses for questions 1 and 2.  Answer questions 3 and 

4 with "yes" or "no."  If "yes," please explain.  For question 5, write an essay reflecting on 

your mentoring of students in the CSEMS or S-STEM programs at SDSU).   

1.  Number of years you served in a faculty role ____. 

2.  Number of years as a CSEMS or an S-STEM mentor____.     
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3.  Have you had previous experience with mentoring prior to becoming a CSEMS or an S-

 STEM mentor? ____ If yes, explain: 

4.  Have you had formal mentoring training?  ____   If yes, explain: 

5.  Please write an essay explaining how your experiences as a CSEMS or an S-STEM 

 mentor affected each of the following (a through f) with a major  focus on (a) 

 through (c), and other remarks directed to (d) through (f). 

FOCUS 

a. The mentored CSEMS or S-STEM student participants' professional development 

b. Your non-CSEMS or non-S-STEM advisees' professional development 

c. Your professional development 

OTHER REMARKS 

d. Your SDSU department 

e. The Jerome J. Lohr College of Engineering 

f. SDSU as an institution 

The (university acronym) Office Research Assurance and Sponsored Programs has determined that 

this research is exempt from the Common Rule:  Approval #: IRB-1712014-EXM. 

 


