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Abstract—This study investigated trends found in statisti-
cal outcomes of graduate students who completed information
technology capstone programs. It sought to find results using
literary documentation that references the academic need and
progression of these capstone programs. The data was obtained
by means of survey which helped to determine if social equity
elements exist prior to and after taking graduate programs.
Positive outcomes of capstone programs were established by
means of higher compensation and racial and gender equity in
the workplace. This investigation focused attention on ethical,
non-biased, and relevant information standards. Requirements
and compliance guidelines set by The Collaborative Institutional
Training Initiative requirements were met to complete a Pace
University survey. These requirements and compliance guidelines
helped to bolster and elevate the non-biased and ethical principles
held by Pace University. Comparing capstone program graduates,
non-capstone program graduates, gender and race, the data
assessed issues of equity in educational and career opportu-
nities. The interdisciplinary capstone paradigm was proven to
be a result-driven model for universities today. This modern
pedagogical method was shown to have roots in the field of
engineering education. Capstone graduates were better equipped
and prepared for real-world situations and challenges.

Index Terms—Collaborative Institutional Training Initiative,
cybersecurity, capstone, diversity, engineering education, equity,
gender, InfoSec, interdisciplinary, pedagogical, racial

I. INTRODUCTION

This research surveyed Pace University graduate alumni
and graduates from other universities regarding the comple-
tion of a capstone project providing the impetus for higher-
paying salaries. This study also determined if the diversity
within the Pace University information technology program
is an authentic representation of the actual career field. This
information also provided data for future research on how
to build racial and gender equity within Pace University and
within the information technology career field. Over the last
twenty years, there has been a shift in the capstone paradigm
which has been instituted in our universities [1]. There has
been little research that has evaluated, appraised, or scrutinized
the capstone’s results. Therefore, the data collected produced
an illustration of capstone alumni views in areas of monetary
compensation, feelings regarding equity in Pace classes versus
the workplace, and levels of satisfaction with the program.
Data also assessed a control group of students who did not
traverse a capstone program. In the past twenty years, there
has been a change from teacher-based learning to student-
based learning in teams. It has also changed from a finite

product-based outcome to more of a process-based outcome.
“The Case for Using Live Cases: Shifting the Paradigm in
Marketing Education,” examines this.

”The capstone course has evolved over the years from made-
up projects devised by faculty to industry, sponsored projects
where companies provide real problems, along with expertise
and financial support” [2]

Background: The information technology capstone pro-
gram at Pace University was a project-oriented course where
students were placed into various teams to create practical
computer systems for real-life stakeholders. The information
technology capstone allowed students to apply skills such as
machine learning, statistics, and data management through
research to solve real-world problems. This was important
because technical skills alone were not the only measure for
resolving complex risk management problems that leaders
in information security confront now. This research focused
on the positive relationship between creativity in problem-
solving and the creations of equity through improving diversity
in information technology (IT). This study of the capstone
program learning process produced valuable study findings
and provided valuable data that can be used by universi-
ties in planning, introspection, course design, and diversity.
This included documented valuable stakeholder feedback from
students regarding salary patterns, experience with diversity,
and levels of satisfaction. This also led to the emergence
of interesting patterns, which have been synthesized into the
conclusion. In addition, this paper also examined diversity
within the capstone project course. Presently, most organiza-
tional leaders, along with the comprehensive society in the
United States, pledged to a politicized classification of diver-
sity. Explicitly, that diversity is a code word for Affirmative
Action. In 1965, President Lyndon Johnson issued Executive
Order No.11246 which coined the term, ”Affirmative Action”.
In that coded sagacity, diversity meant adopting the enroll-
ment, advancement, and preservation of affiliates of protected
classes. The hope was that utilizing the term diversity would
dodge the stigma that has conventionally been attached to
”Affirmative Action”. Even individuals who have a fully-
fledged commitment to diversity, and desire to find a different
methodology for diversity, inversely discover challenges. An
entrenchment of the code-word definition exists, and under-
representation in certain fields of study still exists. Affirmative
Action was a birthright of the Civil Rights Movement. Usage



of the word diversity from its existing politicized classification
was perceived as abandoning that movement. Consequently,
the politicized definition would probably carry on until the
professed enticement for definition modification overshadows
the impediment or until there is concrete evidence of social and
gender equity in all careers and fields of study. As a group, we
examined and executed survey questions about the approach
to diversity issues within the capstone project course. It is
significant to examine our thinking over time since, like maps,
even decent methods can turn out to be obsolete. In addressing
diversity, our understanding has matured and developed. Our
data and outcomes helped to shape preconceived notions
we may have had. The fundamental inquiry for a specified
diversity tactic came to be: Did the outcomes of our data
reflect our preconceived notions? If they did, the methodology
is valued; if not, were there the necessities for modification?
Finally, a content analysis of “best diversity practices” is
highlighted in this paper.

II. LITERATURE REVIEW

A capstone course is envisioned to be the concluding course
in a major. It utilizes prior coursework and life knowledge
in an accumulative and integrative manner. Capstone courses
exist in virtually all academic disciplines. A capstone course
integrates the skills and competencies that students have
learned in their related program. It also challenges to balance
methodological, business, and social talents that will assist
scholars to instantaneously contribute to team exertions in to-
day’s fast-paced business and technical setting. These courses
simulate as close as academically possible the activities of
real-world experiences. A key element of the course is that it
challenges the student’s personal and professional skills. The
nature of the course forces us to assent scopes of proficient
practice that go past technology by also including communal
deliberations. Most capstone courses expect participants to
apply the information gained from their studies, English writ-
ing, economics, statistics, accounting, management, marketing,
law, ethics, and computer engineering to the task-at-hand. [3]

The capstone project course is an intrinsic part of un-
dergraduate and graduate education. The capstone projects
are widely regarded as an excellent mechanism for assessing
the outcomes of engineering and technology programs. [4]
They are a direct measure of the quality of graduates from
engineering and technology programs. The capstone design
projects require students to use fundamental scientific con-
cepts and basic technical skills learned in the classroom to
solve real-world problems instead of answering end-of-the
chapter questions from the textbook. The capstone course
focuses on planning, development, and implementation of
an engineering design project which often includes project
documentation, project demonstrations, and presentations. It
provides an opportunity for students to demonstrate critical
thinking skills, communication skills, and time and project
management skills. The capstone course prepares students
better to assume the professional roles in the engineering and
technology community. [5]

The capstone requirement was developed to enhance the
curriculum with a real-world project component that allows
students to integrate and showcase the science, engineering,
technical, and professional skills that they gained in their grad-
uate work. [6] Projects are student-selected or assigned by the
instructor. The students may work in groups or individually.
Students generally complete their projects over one quarter,
although they may elect to spread out their project work over
two quarters if their schedules allow. The capstone seminar
is run as a facilitated independent study course, and students
give a final presentation of their work at the end of the quarter
during a public capstone project symposium. [6]

Many authors (see for example [7] [8] [9] [10]) have dis-
cussed the purpose of the capstone course at the undergraduate
and graduate levels. These authors come to an understanding
that a capstone course should comprise of technical and social
practices. Precisely, the capstone course should comprise of a
proficiency that benefits the graduate or senior undergraduate
student learner by:

Utilizing technical knowledge towards solving an engineer-
ing issue that integrates real-world practical problems and
challenges. Integrating technical and non-technical competen-
cies. Utilizing management methods to alleviate and over-
come difficulties and concerns that arise throughout a project.
Engaging in a group activity that will demand the student’s
to utilize teamwork, conflict resolution, and brainstorming
talents. Practicing oral and written communication skills.

Capstone courses should defy learners and take them out
of their comfort zones. They are envisioned to deliver a
virtual real-world start-to-finish learning knowledge. They will
acquire to forestall, design, and achieve change in development
projects. The ten chores encompassed in a usual capstone
project class are: 1. Classifying a requirement for a product,
service, procedure, or structure 2. Establishing key players 3.
Recognizing viable products and services, carrying out a patent
pursuit, and pinpointing essential assets 4. Taming the theme
and creating a project scheme that comprises a requirement,
an assignment list or a work itemization, and a timetable
5. Formulating a strategy 6. Improving and constructing the
product, procedure, or service 7. Improving an examination
strategy that acts in accordance with the requirement 8. Testing
the system, product, process, or service. 9. Observing the
business impracticality facets of the project 10. Formulating
a concluding report and creating a presentation comprising a
revelation of the product, procedure, or service [3]

The group develops overall performance objectives that will
allow them to establish, track, and evaluate growth closer
to finishing their project. Teams enhance their very own
guidelines that outline the predicted behaviors of its members
inclusive of when and how frequently to meet. One of the
most challenging duties that a group faces is finding meeting
times outside of the classroom that are proper to all. This is
specifically true of part-time students working during the day
and having availability on particular evenings throughout the
week. Indeed, if the scholar has children, it quickly turns into
a household dialogue item that ought to be resolved. At the
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end of the process, the group will own and share the team’s
outcomes—both successes and failures.

III. THINKING ABOUT THE PROJECT TOPIC

The group will spend somewhere from three to four months
working collectively on a project of mutual interest. Ideally,
the topic ought to be a natural outgrowth of team members’
hobbies and blended skills. The team individuals will utilize
their knowledge from formal courses, work practices, and
interests. Teams generally select a subject involving a product,
service, or procedure to implement. Many organizations moti-
vate students to choose a subject involving a community-based
service. Naturally, keep away from deciding on topics that
would possibly endanger group individuals or others’ safety.
As college and college sources are limited, the group will
be predicted to make efficient use of time, money, people,
equipment, and facilities. Teams ought to avoid selecting
subjects that would possibly involve remarkable expenses.
Discussions of funding may occur with the project’s college
mentor. It is important to maintain flexibility as the group will
have to make contingency plans for unforeseen circumstances.

IV. PROJECT TEAM PEER REVIEW

A Peer Review is used throughout the capstone seminar.
This process is extremely valuable because of the wide range
of project topics in the class including information technology,
and business. The seminar instructors have content knowledge
in information technology, and scientific research skills and
offer their insights in these areas, while the students are able
to offer each other their expertise in the business. Interdisci-
plinary feedback helps to push the students into new territory
and improves the overall project results, while also building
a positive community between the students as they become
invested in one another’s projects. Students are given detailed
guidelines for preparing project proposals once they have
solidified their project ideas, and the second seminar meeting
is devoted to peer review of draft proposals. The seminar
instructors also provide written feedback to each student.
Students are then encouraged to incorporate the feedback into
their final project proposals that are submitted to the capstone
committee for review. A seminar session is devoted to skills
development on scientific research sources, preparing an anno-
tated bibliography, and proper use and referencing of scientific
and technical figures. Students then begin independent work
on their projects.

V. ASSESSMENTS AND PRODUCTS

As a part of the project, the team creates a final product.
The form of the final product was chosen by the team and
approved in the project proposal process. The final product
was turned in at the end of the semester and is assessed
based on its overall quality and contribution to the team’s
field of interest. The seminar was graded on a credit basis with
credit being awarded for successful completion of the proposed
capstone project including submission of a final product and
a community presentation of the project.

During the life of the project review, some limitations were
discovered. We ensured that the guidelines and requirements
for the projects were clear, especially if students were selecting
their own projects, to ensure that all projects reach a minimum
level of complexity and technical competence. We involved
as many relevant faculty members as possible as project
advisors. Since students usually select the project based on
their interests, the complexity of the assessment turned out to
be a concern. There was a need to create flexible assessment
tools to cater to both the graded and non-graded aspects. The
capstone experience has brought more insight to students to the
degree that they can likewise advance a partnership/affiliation
with a faculty colleague of analogous academic interests. We
were provided a forum for students to showcase their projects
to a wider campus and/or public community, as this helps
students to place their work in a larger context, gain expe-
rience presenting technical information to mixed audiences,
and could also generate new project ideas and collaborations
between interested audience members and students who might
not have otherwise met.

VI. PROJECT REQUIREMENTS

This Project required a survey, with questions to ask, and
collect data to study. The survey was sent out via an email list
kept by our Office of Alumni.

A. Survey Questions for Graduates

• Did you complete a capstone course for your degree?
(Yes/No)

• Did you publish any papers externally as part of a course
for your graduate degree? (Yes/No)

• What was your cumulative GPA for this degree? (Free
Format)

• What College/University did you attend? (Free Format)
• In your current position, how diverse would you consider

the teams you are involved in? (Very Diverse / Somewhat
Diverse / Not Diverse at All)

• Were the teams you were part of in your degree program
representative of the diversity levels you have experienced
in the workforce? (More Diverse / Same Diversity / Less
Diverse)

• What is your opinion of the relevance and importance
of capstone courses for degrees? (Highly Important and
Relevant / Somewhat Important and Relevant / Relevant
but Not Important / Not Relevant or Important / Not
Applicable)

• What was your salary band in position immediately
following graduation? (Less Than 50K / 50K - 74,999
/ 75K - 99,999 / 100K - 149,999 / 150K+)

• What was your salary band in position prior to gradua-
tion? (Less Than 50K / 50K - 74,999 / 75K - 99,999 /
100K - 149,999 / 150K+)

• In your opinion, does the level of diversity in a team
impact the quality of its work produced? (Very Positive
/ Somewhat Positive / No Impact / Somewhat Negative /
Very Negative)
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• Please provide any relevant comments you have on the
impact of diversity on team objectives and production.
Personal experiences are highly recommended. (Free For-
mat)

• What gender do you identify as? (Male / Female /
Transgender Male / Transgender Female / Gender Variant
or Non-Conforming / Not Listed)

• What race/ethnicity do you identify as? (White or Cau-
casian / Black or African American / Hispanic or Latino
/ Asian or Asian American / American Indian or Alaska
Native / Native Hawaiian or Other Pacific Islander /
Another Race)

• What is your age? (18-24 / 25-34 / 35-44 / 45-54 / 55-64
/ 65+)

• Which of the following best describes your sexual ori-
entation? (Heterosexual / Lesbian / Gay / Bisexual /
Questioning or Unsure / Another Sexual Orientation)

• Have you been diagnosed with a disability or impair-
ment? (Yes / No)

• Are you a veteran or active member of the Army,
Navy, Air Force, Marine Corps, Coast Guard, or National
Guard? (Yes / No)

• What is the highest degree you have completed? (Bach-
elor’s / Graduate Certificate / Master’s / Doctorate)

• What year did you complete your highest degree? (Free
Format)

• What is your current position? (Free Format)
• What is your current Industry? (Free Format)
• What was your course of study? (Free Format)

B. Ethics, Compliance, Non Biased, University Institutional
Review Board(IRB),Office of Planning, Assessment, and Insti-
tutional Research (OPAIR)

Prior to changes in the law in 2018 that are concerning
research with human subjects (in which sending out a survey
instrument was considered research), faculty and students
conducting research were not allowed to send out a survey
until after the university’s Institutional Review Board (IRB)
had reviewed the survey, reviewed ethics training certificates
of all research team members, and then issued an IRB Letter,
which allowed the team to proceed. These letters are treated
with seriousness, as enforcement is tied to federal funding
for the school. However, the 2018 update, which clarifies the
question for surveys: Is it Human Subjects Research, according
to the Revised Common Rule (aka “2018 Requirements”) at
45 CFR 46 Subpart A? as it is found in the Electronic Code of
Federal Regulations, has been determined by Pace University,
to have changed this law to make it more lenient, and our
survey instrument is not considered research in this context.
Further considerations of ethical compliance were made on
this research within Pace University by submitting forms
to the Pace University Office of Planning, Assessment, and
Institutional Research (OPAIR). The OPAIR responded to our
request appreciative, but stated that class-based research such
as this paper did not require their permission or endorsement.
[11]

C. Pace Univerisity:Survey Policy

(Paper contains information from a preliminary survey
At time of publication Pace University Qualtrics study is
in progress). Pace University has innovative and advanced
tools in the realm of examining and surveying the student
population. The Qualtrics Software system is a beneficial and
intuitive tool that dials a Pace University data researcher in
to their target audience. Pace University maintains high and
stringent standards regarding a survey of their student popula-
tion. Pace University goes beyond the I.R.B. standards when
it come to research. There are additional requirements above
IRB. Notifications must be received from four separate offices
within Pace University before a approved survey can be sent
out. The offices Human Resources, Enrollment Management,
Alumni/Parent Relations, and Office of the Provost. [Survey
Policy Request Form]

Qualtrics is a best-in-class analysis and reporting tool.
Qualtrics is a dynamic survey platform directed to establish-
ments that gather huge aggregates of information and neces-
sitate numerous diverse varieties of apparatuses to analyze
that data. The system is guileless to utilize a web-based
survey apparatus to conduct survey examinations, assessments,
and other data gathering undertakings. With Qualtrics survey
establishments can gather significant data and listen to others
by utilizing flexible and reliable survey software. The survey
instrument similarly supports numerous question categories
and delivery channels and comes with ”ExpertReview”—a
nifty research helper that utilizes AI to identify and develop
survey scheme and approach errors, in real-time. This resource
can be utilized by any proficient, in any capacity, be it
academic, PR, marketing, product, HR, IT, operations, or many
others.

It analyzes open text responses faster than ever. Virtually
built intelligence and reports, with the superlative visualiza-
tions designated for each inquiry category. It generates, shares,
and collaborates on custom online reports that mechanically
update in real-time. Qualtrics has the ability to create, test, and
modify surveys instantly with no coding required. Intuitive and
powerful survey flow logic options to tailor the survey. The
software is very user-friendly and versatile. Qualtrics creates
blocks; a block is a group of questions that are displayed as
a set within your survey. Every survey includes at least one
block of questions. Classically, inquiries are divided into lumps
for the purpose of conditionally revealing an all-inclusive
chunk of inquiries, or for arbitrarily displaying whole lumps
of inquiries.

D. Quantitative Scale

The value in the IT capstone program was measured and
assessed using a quantitative scale. Once the data was col-
lected it was recorded and analyzed. Meaningful patterns were
transformed into arrays for prompt recognition. This enables
the reader to explore correlations and relationships that the
data exhibited.

Quantitative data consists of whether the respondent is a
capstone program graduate, the respondent’s current annual
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salary, how many years are they have been postgraduate,
location of employment, What is their current position on the
corporate ladder (entry-level mid-management, upper manage-
ment). Also, data were collected regarding the publication of
any papers externally as part of a course for a graduate degree.
Additionally, has the graduate entered a doctoral program.

While the qualitative data consists of the level how close the
capstone course simulated the actual work environment, their
feelings on return on investment on their education, in their
opinion rate the degree impact the capstone program had on
salary. (THIS SECTION RESERVED FOR POWERPOINT
SLIDES WITH ARRAYS)

VII. RESEARCH EXPLANATION

The previously mentioned questionnaire was delivered via
Qualtrics and Survey Monkey, to a targeted group of respon-
dents. Individuals targeted, were graduates with a bachelor’s
degree or higher. The questions developed, provided the ability
to group responses and deliver a hierarchy of replies. Question
and response blending was accomplished using Tableau and
SPSS.

Our questions were developed in a manner that showed
respondents’ attitudes towards, capstone courses and diversity.
We then grouped the respondents utilizing a multitude of
demographic categories that are listed above. This gave us the
ability to portray how different demographic groups responded
to the importance and impact of capstones and diversity.

The following details the demographics of our respondents:
Gender - 51% Female, 46% Male, 3% Transgender/Non-

Conforming
Ethnicity/Race - 66% White or Caucasian, 17% Asian or

Asian American, 8% Hispanic or Latino, 5% Black or African
American, 4% Other

Age Category - 13% 18 to 24, 34% 25 to 34, 23% 35 to
44, 15% 45 to 54, 6% 55 to 64, 8% 65+

Sexual Orientation - 91% Heterosexual, 9% LGTBQ
National demographic details for individuals with a Post-

Graduate/Advanced Degree were similar to what was recorded
in our surveys: [12]

Gender - 52% Female, 48% Male
Ethnicity/Race - 73% Non-Hispanic White, Asian 11%,

Hispanic 6%
Age Category - 18% 25 to 34, 22% 35 to 44, 40% 45 to

64, 20% 65+ [12]
Research Findings After collecting and analyzing the data

there are many building blocks that this research can serve as
the foundation for additional correlations explored based on
data collected in this paper.

In the data collected through our Qualtrics and Survey
Monkey questionnaires, we noted some of the following
trends. The overall level of importance of capstone courses
lagged the impact diversity has on teamwork, recorded by
our respondents (59% to 71%, respectively). The biggest
impact on respondent importance level of capstone courses
was salary changes: 82% of individuals that noted making
more money post-graduation to prior, felt that capstone courses

were Important, while only 51% of respondents who did not
make more money felt capstone courses were not important.
Drilling down further into those numbers showed that 50% of
respondents making more money found capstone courses to
highly important, compared to 19% making the same or less.
Both salary groupings responded that diversity has a positive
impact on teamwork, to the tune of 69% for individuals
making the same or less money after graduation and 79%
for those making more money. However, in that data, we also
noted that individuals making more money, post-graduation,
were 50% more likely to consider diversity in teams as having
a huge impact than those making less or the same money after
graduation.

We applied the same response blending to our demographic
answers on race/ethnicity and found standout groups in both.
Just over half of Black, White. and Latino’s respondents
found capstone courses to be important, while two-thirds of
Asians replied that capstone courses were important. More
than seven out of ten, Asian, Black, and White respon-
dents replied that diversity had an overall positive impact on
teamwork, while just over half of Latino responses felt the
same way. Additionally, 57% of Black respondents felt that
diversity has a very positive impact on teamwork, which was
more than 20% higher than any other ethnic/race grouping.

Figure 1: In your current position how diverse would you
consider the teams you are involved in?

Our findings as shown in (figure 1) illustrate that 68%
responded: Very Diverse; 17% Somewhat Diverse; 11% Not
Diverse at all, and 4% Diverse.
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Figure 2: Were the teams you were part of in your degree
program representative of the diversity levels you have expe-
rienced in the workforce

Our findings as shown in (figure 2 ) illustrate that 65%
responded: Same Diversity; 28% Less Diverse; and 7% More
Diverse.

Figure 3: Capstone Course Importance by Change in Salary
Grade

Responses from Survey Monkey and Qualtrics surveys
illustrate the following findings as shown in (Figure 3): There
were two categories, individuals who made more money and
individuals who made the same money or less. on one hand,
individuals made more money: 50% responded capstone is
highly important; 32% responded somewhat important; 5%
not important, and 13% not applicable (did not complete
Capstone for degree). On the other hand, individuals who
made or less: 19% responded capstone is highly important;
33% responded somewhat important; 18% not important, and
30% not applicable (did not complete Capstone for degree).

Figure 4: Diversity Importance by Change in Salary Grade
Responses from Survey Monkey and Qualtrics surveys

illustrate the following findings as shown in (Figure 4) in
regard to if the level of diversity in a team impacts the quality
of its work produced: There were two categories, individuals
who made more money and individuals who made the same
money or less. on one hand, individuals made more money:
47% responded impact is very positive; 3% impact is very

negative; 32% impact is somewhat positive; 0% impact is
somewhat negative, and 18% no impact. On the other hand,
individuals who made the same money or less:30% responded
impact is very positive; 0% impact is very negative; 39%
impact is somewhat positive; 3% impact is somewhat negative;
and 28% no impact.

Figure 5: Capstone Course Importance by Ethnicity/Race
Responses in (figure 5) show that most of the ethnicity

groups have agreed that the Capstone course is either highly
important or somewhat important

Figure 6: The level of diversity in a team impact the quality
of work produced

Responses in (figure 6) show that the level of diversity in
a team impact the quality of work produced is mainly highly
important or somewhat important
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Figure 7: What is your opinion of the relevance and impor-
tance of Capstone courses for Degrees?

Our findings as shown in (figure 6) illustrate that 33%
responded capstone is highly important and relevant; 37%
responded somewhat important and relevant; 19% relevant
but not important; 4% not relevant or important, and 7% not
applicable (did not complete Capstone for degree).

A. Future Research:

Thorough analysis and follow up should be pursued of the
respondents that have entered doctoral studies programs. Did
they finish? How far did they get? What was their dissertation
subject? Also updates on salaries can be collected? What is
their job function?
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