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Work In Progress: Is Our Capstone Mentorship Model Working? 
 
 
Capstone design as a culminating experience has existed for many years and is required by 
ABET.  In many programs, students perform work that is experiential and team-based in nature, 
as opposed to problem sets and lab reports associated with other classes.  One goal of capstone is 
to prepare engineering students for the workplace.  An area of improvement in our program was 
the mentorship experience that many new graduates will encounter when employed.  As a result, 
five semesters ago the Electrical Engineering program at Texas State University implemented a 
mentorship model in which second semester capstone students were assigned to mentor first 
semester capstone students.  It was felt that first semester students might gain valuable insight 
and direction since they were speaking with peers who possess a student perspective and who are 
speaking the same language.  Anecdotal evidence suggested that the mentorship model was 
working and as a result the other two engineering disciplines, Industrial Engineering and 
Manufacturing Engineering, also adopted the mentorship model.  The effectiveness of our 
mentorship program had not been measured until this semester, via post-mentoring surveys that 
were administered to all three engineering disciplines at the end of the Fall semester.  These 
surveys included Likert items that probed seven aspects of mentorship and two free-response 
prompts. As a result, students stated that mentors were helpful with documentation, technical 
aspects, and presentation feedback.  Mentees suggested that formalized meeting times with their 
mentors be established, which we intend to implement for the Spring 2020 semester.  This study 
has led to faculty discussions about sharing best practices, and helping to improve the 
mentorship model in addition to having a Capstone Committee that goes further than just 
planning Senior Design Day but that also includes methods.  We plan to improve our research 
instrument and administer both start-of-semester and end-of-semester probes to yield 
comparative data.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Introduction 
 
The engineering capstone mentorship system was first implemented at Texas State University for 
the Fall semester of 2017 in Electrical Engineering (EE).  At that time, EE had always been a 
two-semester capstone sequence whereas the capstone courses in the other two engineering 
disciplines, Industrial (IE), and Manufacturing (MFGE), were one-semester in duration.  Both of 
those disciplines have switched to two-semester capstones, MFGE for the last two semesters, and 
IE for one.  While student feedback has been positive it was neither formalized nor quantified, 
which is the intent of our study.   
 
Background (of mentorship) 
 
Famous American philosopher William James exemplified his belief in mentorship with the 
statement “act as if what you do makes a difference. It does.”(1).  Capstone course is about 
providing the student the learning opportunity to experience engineering in a culminating 
experience. Many program Capstone courses involve formal and informal faculty to student 
mentoring. This has been shown to have positive effects on the students(2-5).  Multiple studies 
have identified faculty mentorship of capstone teams as an key element of capstone experience 
(6-8).  Student peer to peer mentoring has also been shown to be effective with respect to 
freshman retention (9,10).  This research explores what are effective ways to have student peer to 
peer mentoring in engineering senior capstone. 
 
Mentorship Model 
 
The mentorship system was implemented for two reasons.  Mentorship of recent college 
graduates in engineering is commonplace (11) and our Industrial Advisory Board members 
communicated that early exposure to being mentored would be of value.  The second reason was 
that second-semester students could train the first-semester students, having been through the 
first half of the program.   
 
For EE there were two sets of assignments: 

 Each first-semester team was assigned a second-semester team as mentors 
 Each first-semester student Project Manager (PM) was assigned a second-semester PM as 

mentor 
 
A system was put in place to allow for an unequal number of Design-1 and Design-2 teams. 
 
Mentors were chosen based on their current project.  For example, if a Design-2 team had 
already been working with a specific sponsor they were assigned to mentor a Design-1 team that 
is also working with that same sponsor.  Or, mentors were matched by project technical 
requirements.  If a Design-2 team had been working with a specific technology they were 
assigned to mentor a Design-1 team working with the same (or similar) technology.   
 
Mentors had several responsibilities such as participating in Design Reviews and Progress 
Presentations and scoring their mentees, reviewing and signing off various mentee documents 



such as the Statement of Work, Functional Specification, and so forth, in addition to regularly 
meeting with their mentee teams.   
 
EE has run the mentorship system for five full semesters as of the time of this writing with very 
few changes.  IE and MFGE were previously one-semester capstone courses but have evolved to 
two-semester courses and have subsequently adopted the mentorship system.  IE has run the 
mentorship system for one semester and MFGE for three.  While student feedback has been 
positive it was neither formalized nor quantified, which is the intent of our study.   
 
 
 
Research Instrument 
 
A total of four surveys were created to be administered to both first- and second-semester 
capstone students, at the beginning and the end of each 15-week semester.  Each survey contains 
16 Likert items plus two free-response questions.  A five-point Likert scale was used, ranging 
from Strongly Disagree to Strongly Agree.  Each Likert item was posed at least twice for 
verification of responses and were spaced apart in the instrument, for example, 
 

Our mentor had very limited accessibility 
Our mentor was available and accessible to us 

 
As this is a work in progress, at this time only the end-of-semester surveys have been 
administered to Design-1 and Design-2 students of all three engineering disciplines.   
 
There are other elements of capstone which would be desirable to measure, such as the actual 
performance of the team and the depth and breadth of the project.  We have observed that both 
internal and external factors have a very large influence on actual performance and project depth.  
These factors include, but are not limited to: the nature of the project, how well the Sponsor 
defined the project, the Sponsor's availability, the internal Faculty Advisor, and the distribution 
of skill sets on the student team.  Consideration of these elements is beyond the scope of this 
study.   
 
Results 
 
Responses were scored for positive statements such that Strongly Disagree = 1, Disagree = 2, 
Neutral = 3, Agree = 4, and Strongly Agree = 5.  Point values were reversed for negative 
statements, i.e., Strongly Agree = 1.  The responses from each student were individually tallied 
by averaging the point values of the positive and negative statement, and were subsequently 
averaged to construct the data tables below.   
 
Table 1: Aggregated Responses to End-of-Semester Likert Items 

 
Likert Items 

Design-1 Responses, 
 n=76 

Design-2 Responses, 
 n=40 

 Mean Std Dev Range Mean Std Dev Range 



Future students should look forward 
to being mentored 

3.80 0.73 3.5 N/A N/A N/A 

Mentoring improved team 
relationships 

3.79 0.78 4 3.71 0.83 3 

Mentor helped understand the course 
documentation 

3.89 0.85 4 3.79 0.78 2 

Mentor was accessible 3.62 0.80 4 3.55 0.77 3 
Mentor had the necessary skills 3.88 0.83 4 4.01 0.74 2 
Mentor was helpful 3.59 0.92 4 3.49 0.59 2 
Value was gained from mentoring 3.53 0.94 4 3.74 0.77 2.5 
Mentoring was enjoyable N/A N/A N/A 3.93 0.78 2 

 
Table 2: Discipline-Specific Design-1 Responses to End-of-Semester Likert Items 

End of Semester: First-Semester Students 
 
Likert Items 

EE 
n=47 

IE 
n=13 

MFGE 
n=16 

Future students should look forward to being mentored 3.90 3.81 3.50 
Mentoring improved team relationships 3.90 3.77 3.47 
Mentor helped understand the course documentation 4.09 3.62 3.53 
Mentor was accessible 3.73 3.27 3.56 
Mentor had the necessary skills 4.02 3.96 3.41 
Mentor was helpful 3.71 3.42 3.36 
Value was gained from being mentored 3.67 3.42 3.22 

 
Table 3: Discipline-Specific Design-2 Responses to End-of-Semester Likert Items 

End of Semester: Second-Semester Students 
 
Likert Items 

EE 
n=23 

IE 
n=13 

MFGE 
n=4 

Mentoring improved team relationships 3.96 3.23 3.88 
Mentor helped understand the course documentation 4.11 3.04 4.38 
Mentor was accessible 3.76 3.12 3.75 
Mentor had the necessary skills 4.24 3.50 4.38 
Mentor was helpful 3.68 3.08 3.75 
Value was gained from mentoring 4.04 3.15 3.88 
Mentoring was enjoyable 4.20 3.23 4.63 

 
Standard deviation and range were not tabulated for the discipline-specific responses in 
Table 2 and Table 3 because these data are subsets of the data presented in Table 1.  It is 
our intent to provide more statistical results as this study accumulates more data.   
 
 
Free-Response Questions 
 
Two free-response prompts were posed to each group of students.  These prompts concerned 
giving examples of how mentorship was of value and how our mentorship system might be 



improved.  Student responses fell into several categories, the results of which are shown in 
Figures 1 and 2.   
 
 

 
 
Figure 1: End-of-Semester Responses to "Give A Specific Example Of How Mentorship  
Was Of Value" Prompt, n=70 
 

 
 
Figure 2: Design-2 End-of-Semester Student Responses to "Please Suggest Improvements 
To Our Mentorship Model" Prompt, n=26 
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Each free-response statement was categorized to create Figures 1 and 2.  However, several 
student comments were noteworthy.  When answering the question of specifically how their 
assigned mentor was of value, one Design-1 student wrote, "[our mentor] Came to a team 
meeting and worked with us on strategizing more as a team."  
 
In response to the question of how Design-2 students believed that they helped their assigned 
Design-1 team, two students stated, "What was the most question asked was in regards to team 
chemistry, patience, team work and how to "manage" hard-to-work with team members," and, 
"Being able to relate with them when we were Design-1 and lost."   
 
When Design-2 students were asked to suggest ways in which the mentorship system could be 
improved, one Design-2 student wrote, "Require a meeting at least once every week.  This will 
benefit Design-1 teams greatly." 
 
 
Discussion and Conclusions 
 
With the 5-point Likert scale, a score of 3 indicates a Neutral position, i.e., neither agreeing nor 
disagreeing with the statements.  Since all aggregated responses shown in Table 1 ranged from 
3.49 to 4.01, an agreement with the statements is suggested.  This indicates that our mentorship 
model may be working to some extent but with opportunity for improvement.   
 
The aggregated data indicates a very large range of responses for Design-1 students with a 
smaller range of response from the Design-2 students.  No explanation for this range of 
responses is offered, but it is our intent is to collect more data over the next several semesters 
and to incorporate some visual data displays.     
 
The strongest areas of response for Design-1 students as shown in Table 1 were the value of the 
mentor regarding course documentation, and that the mentor had the skills necessary to help 
them.  The result regarding documentation was not surprising as our students typically struggle 
with this aspect of the course.   
 
The differences in responses between the disciplines as captured in Table 3 was somewhat 
surprising given the responses of the IE students being mostly close to neutral.  This may not be 
significant due to the small sample sizes and we did not test for statistical significance.   
 
Figure 1 shows a reasonable correlation between Design-1 and Design-2 student perceptions. 
Another result tending to support our mentorship system was 20% of the Design-1 students 
stating that they had received technical assistance from their Design-2 mentors.  Unlike 
documentation and presentation feedback, technical assistance is much more project-specific.  
This may indicate that our methods of matching mentees to mentors is working to some extent.   
 
One result of this study is to expand the purview of our Capstone Committee to go beyond 
planning for Senior Design Day and to include teaching methods.  The data gathered in this 
study provides for more concrete discussions amongst the disciplines in terms of sharing best 
practices, and helping to improve the mentorship model.   



Future Work 
 
Our plan for the future has several elements.  The first is to incorporate student suggestions for 
improvement, which most notably was to define meeting times and clarify roles.  We expect to 
implement this in the upcoming semester. 
 
We will improve our research instrument based upon the results stated in this paper.  This will be 
done via our Capstone Committee, which represents all three engineering disciplines.   
Finally, we intend to continue to administer the instrument and follow cohorts through the 
program.  Some redesign of the research instrument will be necessary to perform this study.   
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