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Abstract

This research study examined the factors that positively influenced the first-to-second
year institutional and major persistence efforts of first-generation engineering undergraduates
that participated in a first-year program at Kansas State University, a large, land-grant, public,
and four-year institution in the Midwestern United States. Historically, both first-generation
college students and engineering majors have lower rates of persistence when compared to other
populations. In order to provide sufficient context for the study, previous work on college student
retention, engineering major persistence, first-year program participation, and the experience of
first-generation undergraduate students was examined. Through these efforts, it was determined
that the first-year persistence of first-generation engineering students that had participated in a
first-year program had not been sufficiently examined. The purpose of this study was to explore
the factors that positively influenced the institutional and major persistence efforts of first-
generation engineering undergraduate students in a first-year program through a qualitative
design and a grounded theory methodology. The following research question at the center of the
study was addressed: What were the factors that positively influenced the first-to-second year
institutional and major persistence efforts of first-generation engineering students that
participated in a first-year program? Through the incorporation of a grounded theory
methodology, first-generation engineering students that participated in first-year program and
had persisted in engineering from their first to their second year were interviewed. Within the
interview setting, the research participants provided considerable insight into their experiences
and persistence efforts throughout their first year in the engineering program. The collection and
analysis of data led to findings that suggest the existence of six primary elements that positively

influenced the first-to-second year institutional and major persistence of first-generation



engineering students. By adhering to the grounded theory methodology, a theoretical model,
which can be identified as the First-Generation Engineering Student First-Year Persistence
Model, was developed. The First-Generation Engineering Student First-Year Persistence Model
illustrates the six primary elements that positively influenced the first-to-second year institutional
and major persistence for first-generation engineering students and the various subcategories of
factors that contribute to each element. Furthermore, a summary of and further discussion of the
primary findings were provided. Finally, recommendations for future studies concerning first-
generation engineering students and first-to-second year institutional and major persistence

efforts were offered.
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Chapter 1 - Introduction

During his 2016 State of the Union Address, United States President Barack Obama
highlighted the importance of educational reform at the federal, state, and local levels to provide
equal opportunity and access to courses in mathematics and computer science (Office of the
Press Secretary, January 2016). Throughout his tenure in the Oval Office, President Obama
invited elementary, middle, and high school students to participate in the White House Science
Fair; at the 2016 edition, the President made note of several initiatives developed as a response to
his State of the Union Address, including funding and programming from public and private
firms to encourage computer science and STEM (science, technology, engineering, and
mathematics) education across the entire K-12 spectrum (Office of the Press Secretary, April
2016). As a part of those initiatives, the President reported that recent increases in graduates in
programs including engineering were the result of legislative efforts (Office of the Press
Secretary, January 2016).

The former President’s call to action comes at an opportune time for the nation’s
educational and financial health, as growth among architecture and engineering occupations is
projected to climb to seven percent between 2016 and 2026, adding over 193,000 new
professional positions to the American workforce, the majority of which will fall within the
engineering category (Bureau of Labor Statistics, October 2017). Among individuals considering
enrollment in college as an investment in their financial future, engineering may prove an
enticing academic proposition, as projections show a median annual wage of $77,900 among
those holding professional positions in the field, as compared to the $37,040 median annual wage
among all of the economy’s occupations. Overall, the financial potential of careers in the field of

engineering is encouraging for individuals weighing their postsecondary options.



Additionally, academic and professional authorities have recently identified 14 separate
“grand challenges” for engineering, including those that focus on quality of life, sustainability,
security, and health for the planet’s global citizenry (Scientia, 2018). Providing access to clean
water, securing cyberspace, and developing methods for sequestration of carbon dioxide are
among the challenges that are most pressing, prevailing, and pervasive. In order for the 14
outlined and established grand challenges to be met and overcome, engineering students must
become graduates, and engineering graduates must become professionals with a critical and

analytical approach to solving current and future problems.
Background to the Study

Although the urgency for an increase in opportunities to pursue engineering majors and
degrees at the postsecondary educational level for a variety of populations is sincere and
admirable, several challenges exist as legislative leadership looks to fulfill the anticipated and
necessary growth. Persistence rates and the programs associated with student success have the
potential to influence the number of engineering students successfully transitioning into the
professional field after their academic tenure. Additionally, the current educational landscape
provides the foundation for opportunities regarding applicable and impactful research that could
assist educational and professional stakeholders in the quest to increase the diversity of
individuals pursuing and eventually completing a degree in an engineering field.

College Student Retention

One of the most significant challenges that institutional administration and staff must
overcome at the postsecondary educational level centers on retention and the comprehensive
combination of factors that determine whether or not a student persists until graduation. The

earliest research regarding retention for undergraduate students focused on the psychological



characteristics of individuals, as well as the comprehensive environment of the postsecondary
institution (Tinto, 2007). During this particular period, the interaction, community, and resources
made available to students throughout the first year of their collegiate tenure were seen as
essential to combating attrition. As research in the field progressed, incorporating the length and
breadth of institutional settings (two- and four-year colleges and universities, residential and
commuter campuses) provided further opportunities to observe a more comprehensive picture of
retention at the postsecondary educational level. As researchers and collegiate administrators
look to further increase retention, Tinto (2017) suggested that current efforts should not be
abandoned, but should be adjusted and updated to encourage both the opportunity and motivation
for undergraduate students to succeed year after year. Furthermore, administrators, faculty, and
staff should make an effort to visualize the experiences of undergraduate students, which could
lead to a greater understanding of how programs, initiatives, and resources are designed to
achieve higher levels of persistence.

Even with the advances that have been made in student persistence from its beginning to
present day, graduation rates of undergraduate students at both two- and four-year institutions
remain relatively low; one study found that approximately 60 percent of individuals that began at
a four-year college or university had completed a bachelor’s degree within six years, and less
than 30 percent of those at community colleges had completed a degree four years later (Burrus
et al, 2013). Factors with the potential for influencing college student retention include the
institutional environment on campus, demographic characteristics students bring with them to
college, levels of student commitment to the goal of graduation and the institution in which they
are enrolled, differing levels of academic preparation achieved before entering college, the push

of their current major and the pull of other academic programs, confidence and self-efficacy, and



whether or not the individual student successfully integrates with the institution and finds their
fit, both academically and socially.

As professional opportunities and vacancies for those with engineering degrees and
backgrounds continue to grow in the United States, colleges and universities with engineering
departments and majors find themselves in need of initiatives and programs focused on
improving upon first-to-second year retention (Veenstra, 2009). Previous work in the field of
persistence efforts for engineering majors and college student in general emphasize the
importance of first-year experiences in regards to their overarching academic success (Hutchison
et al, 2006; Kuh et al, 2008). Furthermore, Veenstra (2016) found that, with specific institutions
that offer programs in the field, the higher the first-year retention rate among engineering majors,
the higher the graduation rate within that same subset of students, providing further evidence in
favor of robust programming within the first two semester of students’ collegiate tenure.

While many students begin their respective undergraduate careers with the intention of
pursuing and completing an engineering degree, a significant number of these individuals do not
persist within their intended academic program (Litzler & Young, 2012). Among undergraduate
students that enter college as first-year students, only 57 percent of those with engineering as
their major of intent are still associated with that program four years later (Hall et al, 2015).
While these figures are higher than the 52 percent persistence rate associated with all STEM
majors across that same four-year timeframe, it is lower than the 60 percent national college
completion rate (NSC Research Center, 2020; Rogers, 2013). Of those in engineering that persist
across that four-year timeframe, 93 percent began in engineering as first-year students,

suggesting that only in rare cases do individuals transfer into engineering after their first year.



Increased adversity is faced by those engineering undergraduate students from
underrepresented populations, as these individuals have historically had limited access to
engineering-related programs and resources (Bosman et al, 2017; Burress et al, 2013; Litzler &
Young, 2012; Long & Mejia, 2016; Navarro et al, 2014). Historically, significant gaps have
existed between the educational attainment percentages of underrepresented minority groups in
engineering and other STEM-related fields and their majority counterparts (Bosman et al, 2017).
In addition to encouraging and engaging these underrepresented engineering students, Long and
Mejia (2016) recommended that institutional policies and practices be updated in order to foster
higher levels of persistence.

Goals for K-State 2025

When he was hired to succeed Dr. Jon Wefald in early 2009, one of the very first
initiatives that then-Kansas State University President Dr. Kirk Schulz developed was the
comprehensive K-State 2025 plan, which incorporated strategic goals and outcomes for nearly
every office and department found within the Manhattan, Polytechnic, Olathe, and Global
campuses. For the College of Engineering, the development and dissemination of the K-State
2025 plan meant the implementation of programming that would serve the state of Kansas and
the entire nation with faculty, coursework, and research opportunities that would prepare future
leaders and innovators in the professional field of engineering (Kansas State University, 2012).
Through a combination of academic and research-related pursuits, an environment would be

created on campus that would benefit society as a whole.



Table 1-1: Undergraduate Student Demographics from Kansas State University (2019)

2014 2015 2016 2017 2018
Total Undergraduates 20,327 19,859 19,472 18,488 17,869
Full-Time 18,258 17,935 17,699 16,770 16,230
Part-Time 2,069 1,924 1,773 1,718 1,639
In-State 15,577 15,314 15,003 14,316 13,856
Out-of-State 4,750 4,545 4,469 4,172 4,013
Men 10,607 10,348 10,179 9,743 9,451
Women 9,720 9,511 9,293 8,745 8,418
Aged 19 and Under 6,921 6,685 6,535 6,279 6,219
Aged 20-24 11,272 11,196 11,135 10,543 10,180
Aged 25-39 1,814 1,674 1,512 1,394 1,233
Aged 40 and Over 320 304 290 272 237
Non-Resident Alien 1,467 1,269 1,137 961 828
Black 793 728 695 619 568
American Indian 75 77 86 90 74
Asian 265 281 291 282 303
Hawaiian/Pacific Islander 26 23 25 17 19
Hispanic 1,220 1,311 1,304 1,299 1,343
Multiracial 612 623 661 674 656
Unknown 288 266 200 180 197
White 15,581 15,281 15,073 14,366 13,881

From an enrollment standpoint, the K-State 2025 plan for the College of Engineering
meant that total enroliment among its undergraduates would need to exceed 3,750 individuals to
meet the projected goals for financial and institutional stability. Additionally, the 2025 plan
called for efforts to grow the underrepresented and female population to 360 and 560 students, or
approximately 10 and 15 percent of the total engineering population, respectively. Furthermore,
as a part of these comprehensive plans, the College of Engineering at Kansas State University
expects to implement the following components to achieve the goals and aspirations set forth by
the initiative: retention programs for underrepresented populations, comprehensive advising and

resources, and additional support from individual departments and units.



At Kansas State University specifically, engineering student enrollment grew from 3,503
students in the Fall of 2014 to 3,666 in the Fall of 2015, edging closer to the benchmark of 3,750
engineering students enrolled at Kansas State University by the year 2023 (Division of
Communications and Marketing, 2015). In order to meet the demands and expectations set forth
by the K-State 2025 strategic plan, administrative leadership within the College of Engineering
established a strategic enrollment management plan, combining a wide array of majors and
programs of study, specific recruitment processes, and vibrant programming directed towards
bolstering retention efforts (College of Engineering, 2017). Since the overarching K-State 2025
strategic plan was implemented, the engineering enrollment at Kansas State University has
increased beyond the projected figures each year, successfully adjusting to the fiscal and
educational climate of the state of Kansas. However, additional efforts are still needed in order to
provide effective programming directed towards first-generation students as they make the
transition to a challenging college major.

Strategic Enrollment Management Plan and Huron Consulting Group Partnership

Prior to the start of the Fall 2018 semester, Kansas State University, in conjunction with
the Huron Consulting Group, revisited the K-State 2025 goals in order to better serve its various
constituents (Kansas State University, 2018c). In order to continue moving the institution in a
forward direction, administrative and executive leadership established the Strategic Enrollment
Management plan to increase measurements regarding the recruitment of prospective students
and retention of current students. Within the overarching structure of the Strategic Enroliment
Management Plan, seven distinct themes were developed to help guide the decision-making
process: data, technology and systems, financial sustainability, marketing and communications,

undergraduate recruitment, retention and student success, the Global Campus, and the Graduate



School. The fifth theme addressed, retention and student success, recognized the potential for
growth in identifying and impacting certain student groups, advocated for the continued
development of K-State’s First Year Experience, and suggested an increase in the
communication among various offices and departments across the institution in order to best
serve the needs and interests of its enrollees. While the suggestions and goals of each of the
seven themes are important to its comprehensive sustainability, retention and student success, for
the purpose of this particular study, are both of great importance and influence.
First-Year Program the College of Engineering

In the Spring semester of 2016, the collective faculty of the College of Engineering, in an
effort to encourage the success of specific incoming student populations, passed an initiative at
their bi-annual meeting to implement a selective admissions process that would include criteria
meant to go above and beyond those instituted by the university as a whole. As a part of this
initiative, the new process for incoming, first-time college students would require at least a 3.0
(on a 4.0 scale) high school grade point average and at least a 24 composite score on the ACT (or
the SAT equivalent to that figure) to begin in a specific engineering major. Prospective
applicants that met the high school grade point average threshold and had either a 21, 22, or 23
composite score on the ACT or its SAT equivalent (since a 21 ACT or its SAT equivalent was
the minimum requirement for admittance) would be selectively admitted as General Engineering
majors in order to provide additional resources, advisors, and programming designed to foster a
successful transition from high school to college. Each student selectively admitted into General
Engineering would be enrolled in the one-credit hour DEN 160 course called Engineering
Orientation, which is designed as a first-year program intended to educate its enrollees on all of

the various majors, academic programs, and professional opportunities available to engineering



graduates from Kansas State University. Upon successful completion of Analytical Geometry
and Calculus I with at least the grade of a “C” during their first semester on campus (which is the
first mathematics course recommended for 10 of the 11 engineering degrees), those selectively
enrolled in the General Engineering program are then eligible to coordinate with advisors in the
department of their choosing to declare one of the 11 majors found within the College to
continue their pursuit of a degree in engineering from Kansas State University. Additionally, the
General Engineering first-year program (and enrollment in DEN 160) is also made available to
any fully-admitted engineering undergraduate student who may be unsure of their major of
choice, which makes for a very diverse enroliment in DEN 160 each Fall semester.

Prior to enrollment for the incoming, first-time college student population admitted to
engineering at Kansas State University, which traditionally occurs in both June and August
leading up to the start of each Fall semester, the Office of Student Services within the College of
Engineering engages in an extensive review process, examining the academic credentials of
every individual before the admitted student meets with an advisor to select their semester
coursework. Each student that has either voluntarily chosen or has been selectively admitted into
General Engineering is then enrolled in DEN 160, the College of Engineering’s comprehensive
first-year program. The overarching purpose of the one-credit hour Engineering Orientation class
is to provide an additional level of support and programming for selectively and fully admitted
engineering students to navigate the often tumultuous transition to the university atmosphere. For
the purpose of this particular study, reviewing the roster of DEN 160 will enable the examination
of first-generation students who participated in the first-year program throughout their first

semester on campus as an engineering major.



Statement of the Problem

Considering the inherent difficulty of coursework heavily embedded with a foundation of
calculus, physics, and chemistry, concern regarding the persistence and success of engineering
undergraduate students has become more prevalent in the wake of an increased awareness of
professional engineering position vacancies (Drew, 2011). With significant challenges ranging
from clean water to cyberspace security facing national and global citizenries, more focus is
being placed on the resources provided by respective institutions to aid engineering student
persistence in order to produce more graduates and professionals. With the opportunity for
funding provided through tuition from current students and monetary gifts provided by
graduates, institutions with engineering programs must consider the financial implications of
increasing retention and graduation rates among their respective undergraduate populations.

However, across the United States, fewer than five percent of all undergraduate degrees
conferred at colleges and universities are in engineering, which lags behind the 13 and 23 percent
figures reported in specific European and Asian countries, respectively (Thursby, 2014). In order
to simultaneously meet the occupational demands that currently and will exist in the engineering
profession and entice more high school graduates to pursue an engineering degree, institutions of
higher education must employ a creative methodology to encourage a broader and more
comprehensive educational experience without sacrificing the necessary difficulty of a
curriculum based on math and science. Given the overarching dependency on engineering-
related professions for innovation in areas as diverse as business and science, encouraging more
individuals to pursue and complete an engineering degree can have significant ramifications for
advances made in technology, natural resources, communication, and food production that are

utilized on a national and global scale.
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In Kansas, the primary challenge faced by executive and administrative leadership is an
ever-changing population of high school graduates ready and willing to pursue a degree like
engineering at a four-year institution inside of state lines. According to projections of high
school graduates across the United States collected by Ruffalo Noel Levitz (2014), the state of
Kansas will experience a 7.6 percent growth in graduates from 2014 to 2019, and a 12.9 percent
growth from 2014 to 2024. Furthermore, Hispanic and Latino Kansas high school graduates will
increase by 37.5 percent from 2014 to 2019, and 75.2 percent from 2014 to 2024, signaling a
noticeable shift in the racial, ethnic, and cultural composition of those looking to pursue higher
education following completion of high school. However, these projections are met with the
challenge that fewer high school students within the state of Kansas are electing to enroll at a
four-year institution of higher education following their high school graduation (Kansas Data
Central, 2018). In the 2013-2014 academic year, 33,302 individuals graduated from high school
in the state of Kansas, with 14,362 (just over 43 percent) electing to enroll at a four-year
university. In the 2015-2016 academic year, 33,852 students graduated high school, and 13,815
(just under 41 percent) of those went on to enroll at a four-year institution. Despite an increase in
the number of individuals graduating from high school in Kansas, the number of students then
enrolling at a four-year university has been decreasing during the same time period. Table 1-2

provides an overview of these demographic projections from Ruffalo Noel Levitz (2014).
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Table 1-2: Projections of Kansas High School Graduates from Ruffalo Noel Levitz (2014)

) ) Change in % ) Change in %
Academic Academic Academic
from AY from AY
Year Year Year
2013-2014 to 2013-2014 to
2013-2014 2018-2019 2023-2024
2018-2019 2023-2024
White,
. . 22,400 23,201 3.6% 22,532 0.6%
Non-Hispanic
Hispanic/
) 3,409 4,687 37.5% 5,973 75.2%
Latino
Black,
) ) 2,016 1,981 -1.7% 2,237 11%
Non-Hispanic
Asian/
. 897 1,136 26.6% 1,438 60.3%
Pacific Islander

Given that the number of high school graduates in the state of Kansas is increasing but
the number of those electing to start at four-year institutions of higher education is decreasing,
the retention efforts of collegiate leadership have become more critical to their respective
mission statements, enrollment figures, and outcome benchmarks. Furthermore, a report from the
University of Washington suggested that a disproportionate percentage of minority and
historically-underrepresented students are also first-generation students (Office of Minority
Affairs & Diversity, 2016). Considering the projected shift in the demographic makeup within
the state, Kansas State University can expect a larger percentage of historically-underrepresented
students to arrive on campus in the near future, many of whom will be first-generation students,
as well. With such a wide array of factors influencing the retention of undergraduate students,
opportunities to provide additional resources and support can bolster retention statistics through
purposeful demonstrations of various programming and resources tailored specifically towards

engineering persistence.
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Purpose and Rationale of the Study

The purpose of this study was to explore the factors that positively influenced the first-to-
second year institutional and major persistence efforts of first-generation undergraduate students
in a first-year program in the College of Engineering through a qualitative design and a grounded
theory methodology. A grounded theory methodology allowed for the development of an entirely
new theory, drawn from the data collected through interviews with the research participants,
which assisted in the exploration and examination of this unique population of individuals.
Current and projected increases in the amount of first-generation enrollees at the collegiate level,
increased focus on the successful transition of first-generation students through unique
programming, and the projected vacancies in professional engineering fields are just a few of the
factors that helped influence the design of this particular study (Fernandez & Trenor, 2008;
Verdin & Godwin, 2015). Furthermore, this study was initiated with the intention of adding to
the body of literature focused on understanding the overarching experiences of first-generation
engineering students and their participation in a first-year program designed to assist with the
transition to the collegiate level. Considering that | examined those students that had persisted as
an engineering major, the individuals associated with this study would have already completed
the first year of their collegiate tenure.

Research Question

This particular research study looks to add to the existing body of literature regarding the
persistence efforts of first-generation engineering undergraduate students who participated in a
first-year program at the college or university level. Utilizing a qualitative, grounded theory

design, the research question at the center of this study is the following: What were the factors
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that positively influenced the first-to-second year institutional and major persistence efforts of

first-generation engineering students that participated in a first-year program?
Significance of the Study

Given the importance of a robust enrollment and higher levels of student success for
colleges and universities with engineering undergraduate programs, the collection of rich data
associated with the factors that positively influenced the institutional and major persistence of
first-generation engineering students who participated in a first-year program could have
significant benefits to institutional health and sustainment. Additionally, through comprehensive
conversations and initiatives, colleges and universities across the nation could further develop
their own respective understanding of the persistence of first-generation engineering students
who participated in a first-year program by examining the data collected through the parameters

of the design.
Limitations of the Study

Within the parameters of this particular qualitative, grounded theory research, certain

limitations should properly be identified, including the following:

e The study includes engineering undergraduate students who have already met certain
criteria that were determined prior to the start of the research. The students who were
fully or selectively admitted into the College of Engineering at Kansas State
University therefore met the high school grade point average and minimum ACT
score requirements.

e Additionally, each of the research participants would have been a first-generation,
first-year student of a more traditional age group for college enrollment. Therefore,

any conclusions made from the results of this study may not be as easily applied to
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those individuals outside of the aforementioned parameters, nor is qualitative research
intended to accomplish such a goal.

Given the inherent structure of the research design, the opportunity for response bias
should be addressed. Response bias refers to either general or specific components
that have the potential for affecting the way responses are given and eventually
collected as a part of the overarching research design (Villar, 2011). Considering that
the interview process will occur after the research participants have successfully
persisted in engineering from first to second year, the possibility of misremembering
or misinterpreting certain experiences could lead to the existence of response bias. In
order to combat response bias, it is suggested that | engage in a purposeful vetting
process to select appropriate research questions, and that the questions are placed in
an order that will maximize the opportunity for accurate responses (Villar, 2011).
The study involves a small section of individual students who exist within a larger
student community of engineering majors at the collegiate level. However, given the
importance of enabling the success of first-generation student populations, especially
those pursing degrees in engineering, the research, while narrow in focus, can provide
a unigue lens in which to examine the persistence of individual students.

Considering that the initial and follow-up interviews were the only source of data for
the research design, the lack of a triangulation of data should also be addressed as a
potential limitation of the study. The triangulation of data refers to the incorporation
of several data sources and methods within the parameters of a qualitative research
design (Carter et al, 2014). While a lack of data triangulation could pose a threat to

the collection and analyzation of rich data that examines the phenomena at the core of
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this study, it is my intention to utilize a comprehensive coding process and member
checking as means to mitigate the challenges associated with a lack of data
triangulation.

As the sole individual conducting both interviews with the research participants and
reviewing the transcribed conversations that will result as a part of the comprehensive
data collection and analysis procedures, the absence of peer debriefing could be
identified as a possible limitation to the scope of the research design. Within the field
of qualitative research, peer debriefing refers to the purposeful engagement, on the
part of the researcher, to converse and discuss the findings and development of a
research design with an impartial colleague to support the overarching credibility and
trustworthiness of the study (Spall, 1998). In order to address the concerns associated
with the lack of peer debriefing within the confines of this research design, | intend
on employing a constant comparative data analysis technique that will allow for
careful consideration of the data that will be collected from the interviews with the
research participants. Furthermore, it is my intention to reinforce the transferability,
dependability, credibility, and confirmability within the methodology of the study, as
addressing the aforementioned components can strengthen the trustworthiness of the
results and findings that emerge from the collection and analyzation of data.

Finally, researcher bias should be identified as a potential limitation. The research
focuses on the factors that positively influenced the first-to-second year institutional
and major persistence of first-generation engineering undergraduate students who
participated in a first-year program. Since the beginning of my professional career in

higher education, this is a population of individuals with whom I have spent
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significant time. While this experience and enthusiasm could be seen as a potential
limitation to the overarching design of the study, I intend on instituting a number of
measures in which to increase the trustworthiness of the results and strengthen the
methodology to curtail any impact of that bias.

Key Definitions

College of Engineering refers to one of the nine different academic colleges within
Kansas State University, which at the time of this report enrolls 3,732 undergraduate students
across its majors and programs and makes it the second-largest academic college behind the
College of Arts and Sciences (Kansas State University, 2018a).

First-generation refers to students at Kansas State University who will become the first
members of their family to graduate from a four-year college or university upon successful
completion of the academic requirements of their major (Kansas State University, 2018b).

Persistence refers to the effort of the individual student to remain within their academic
studies until they have completed all of the necessary requirements to be awarded their degree;
this is different from retention, which is recognized by The National Center for Education
Statistics as an institutional measure, while persistence is individual (Hagedorn, 2005).

Retention refers to the fulfillment of specific goals and aspirations related to the
postsecondary educational aspirations of students, which requires the observation and monitoring
of institutions to measure whether or not the student has indeed enrolled and whether or not the
educational goals and aspirations of their students have changed throughout the course of the
students’ respective tenure at the college or university level (Seidman, 2005).

Selectively admitted refers to students that applied to and were matriculated to the

College of Engineering at Kansas State University and met the high school grade point average
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threshold and had either a 21, 22, or 23 composite score on the ACT (or SAT equivalent) in

order to provide additional resources, advisors, and programming.
Implications for the College of Engineering

Considering the aforementioned K-State 2025 and Strategic Enrollment Management
Plan benchmarks that were set in place regarding enrollment, persistence, and the population of
undergraduate students, the examination of the factors that positively influenced the first-to-
second year institutional and major persistence of first-generation students who participated in a
first-year program could have significant implications for the College of Engineering at Kansas
State University. Sustainable growth in enrollment equates to increases in revenue collected from
tuition, fees, and other costs associated with the pursuit of an undergraduate degree, as well as
the projected increase in financial gifts from institutional graduates and professionals. A
comprehensive understanding of the experiences of first-year, first-generation engineering
students could provide a greater comprehension of the factors that positively influenced their

persistence efforts.
Summary

Local, state, and federal leadership throughout the United States has, in recent years,
increased the amount of focus and attention on the professional vacancies inherent to the field of
engineering. Additionally, these constituents have amplified the educational opportunities that
exist to enable greater numbers of individual student persistence in a traditionally challenging
academic major at the postsecondary educational level. In the College of Engineering at Kansas
State University, initiatives are made available with the intention of supporting individuals with
additional resources and programming to assist with the transition from high school to the

university atmosphere for first-time, first-year engineering students. With the combination of the
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fiscal climate in the state of Kansas and the benchmarks set in place by the K-State 2025 and
Strategic Enrollment Management Plan initiatives, certain programs and resources serve as a
proactive approach to meeting goals related to the enrollment, persistence, and graduation of
engineering undergraduate students at Kansas State University. Given the traditionally difficult
task of pursuing an engineering undergraduate degree and the current vacancies in industry,
greater pressure regarding engineering student success has been placed on postsecondary
educational leadership. Considering the existing body of research on the retention of college and
university students at institutions of higher education, the examination of the factors that
positively influenced the first-to-second year institutional and major persistence of these first-
generation engineering students has the potential to add a volume of rich data from among those
who have found a way to be successful. Through this study, I intend on addressing the
potentially wide array of experiences, programs, resources, and conversations that led to
successfully enduring the academic and social integration necessary for persisting at the

collegiate level.
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Chapter 2 - Review of Literature

Upon examining the literature on the retention of undergraduate students and the efforts
of institutions through various programs and initiatives, several areas of research and
development arise as significant, including factors related to persistence, influences of departure,
peer and institutional climate, and challenges related specifically to engineering undergraduates.
To develop a greater understanding of the factors that positively influence the first-to-second
year institutional and major persistence of first-generation engineering undergraduate students
who participated in a first-year program, the aforementioned areas of focus and research will be
further examined.

Undergraduate Student Retention

Administrative and executive leadership at postsecondary educational institutions across
the United States, in addition to legislators and lawmakers at the state and federal level, have
given precedence to various efforts directed towards the comprehensive subject of college
student retention since colleges and universities first came into existence (Braxton et al, 2013).
Considering that approximately 25 percent of first-year, first-time college students do not persist
into their second year, institutional representatives across every level will continue to be
impacted by the threat of college student attrition well into the future. Early efforts to increase
retention at the collegiate level focused on developing theory into practice, turning information
collected at institutions of every variety into sustainable measures that increase the likelihood of
both persistence and graduation among the enrolled population. In order to effectively and
efficiently combat college student attrition at colleges and universities across the nation,

arguments have been made for a greater understanding of the factors that affect student
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persistence, a comprehensive body of literature comprised of empirical evidence, and the
development of theoretical frameworks that can consistently increase college student retention.
Foundational Research on Student Retention

In the field of postsecondary education, William Spady (1971) can be credited for his
work developing one of the very first theoretical models for examining college student retention,
known as the Undergraduate Dropout Process Model. Within the parameters of the
Undergraduate Dropout Process Model, Spady, with his background in sociology, brought
together the concepts of undergraduate attrition and social integration on the part of the student
to the overarching body of literature on the subject. By further examining the process by which
college students drop out and abandon their studies, Spady began a more in-depth exploration of
attrition by focusing on the dynamic between the individual student and the environment on the
college or university campus in which they were enrolled. Spady then argued that the length and
breadth of the inherent interaction between student and environment affected the amount of
academic and social integration the student incurred, thus leading to whether or not they would
persist at their respective college or university. The Undergraduate Dropout Process Model
demonstrated that an individual student’s likelihood of persistence was contingent on the
success, support, and integration into both the academic and social arenas present at the
collegiate level.

After Spady’s model, the work of Vincent Tinto (1975) established a different theoretical
model explaining why college students drop out of the collegiate experience prior to graduation,
based on specific characteristics and factors possessed by individuals that were related to
persistence at the postsecondary educational level. The early model developed by Tinto

concluded that the most significant factor related to the persistence of individual students is their
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immersion into the academic and social systems established at a particular college or university.
Additionally, the presence of external factors affecting attrition were identified, including the
prospects of the job market, the family obligations students may or may not have to manage in
addition to their studies, and the financial considerations of continuing one’s education in the
short- and long-term. Furthermore, among the individual characteristics of students that have
been shown to relate to persistence, those associated with their family, academic ability, prior
educational experiences, and commitment to certain educational attainments are those that were
considered the most important. Institutions also acquire and are associated with certain
characteristics that relate to student persistence and retention, including but certainly not limited
to its programming, resources, facilities, and faculty community. For example, Tinto identified
that public institutions of higher education tend to have higher attrition rates than those of their
private counterparts. Arguments have been made that administrative and executive leadership
should distinguish differences between voluntary withdrawal and academic dismissal as it relates
to student persistence, as the former and the latter involve different individuals, behaviors,
factors, and patterns of relationships established and developed at the postsecondary educational
level. Although his early work is not without critique, Tinto offered a set of comprehensive
suggestions for future research in the field of college student attrition, including the examination
of race and ethnicity as it relates to dropout rates, the differences between institutions of higher
education in various settings, and the existence and influence of groups comprised of both
students and faculty.

As this early model gained traction, additional contributors in the field of retention at the
postsecondary educational level, through the examination of related studies, found Tinto’s

framework to be pragmatic in relation to the factors associated with college student attrition
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(Terenzini & Pascarella, 1980). Specifically, early studies provided support for the influence of
both the psychological and sociological factors associated with adjusting to the environment and
atmosphere of postsecondary educational pursuits. Terenzini and Pascarella concluded that the
importance of the traits and characteristics that students bring with them to their collegiate
experience should not be undervalued, but should also be taken in consideration with the extent
of programming, policies, and resources made available at the students’ respective institutions.
Additionally, the early studies demonstrated the importance of interactions with professors and
faculty members at the college level, as first-to-second year retention rates were shown to have a
positive relationship with the frequency at which students participated in these informal
conversations and meetings with those overseeing their respective classrooms and learning
spaces. In terms of programming that colleges and universities strive to develop with the goal of
increasing retention among their student population, these early studies highlight the importance
of efforts that are fluid and flexible, as a methodology that may provide positive results for one
student at that institution may not necessarily enable the persistence of another.

As a critic of both Spady and Tinto’s earlier work in the field, John Bean (1980) entered
the historical record of theoretical frameworks related to college student persistence through the
development of the Student Attrition Model, which incorporated processes similar to other
frameworks that focused on employee turnover at the professional level. By focusing on
components ranging from grade point average to educational value, Bean discovered the
importance of institutional commitment and an overarching satisfaction with the institution as
factors related to individual student persistence. Further work conducted by Bean (1982)
included a holistic review of Spady and Tinto’s earlier student attrition models with the intention

of developing a theoretical model and framework with a flexibility that would allow it to be
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applied to various institutions, populations, and settings. Overall, this second model was
developed with the intention of identifying factors related to what Bean believed to be the
primary gauge of student dropout: whether or not the students had significant intentions to leave
the institution. Given the overarching focus on the students’ backgrounds, their interaction with
the organization, their own unique outcomes and attitudes, as well as their individual intentions,
one of the most important characteristics of the second phase of Bean’s Student Attrition Model
is its ability to be applied to a wide array of institutions, populations, and environments.

Through a comprehensive blending of the theoretical models developed by both Bean and
Tinto, Cabrera et al (1993) added the Integrated Model of Student Retention as their contribution
to the existing body of literature on the subject. Factors including grade point average, academic
integration, financial attitude, institutional commitment, and social integration from earlier
models were among those that, through the results of the study conducted by Cabrera et al, were
confirmed as influential to college student retention. Further examination of the results of the
study conducted by Cabrera et al provided for a strong foundational argument that a combination
of the two aforementioned college student retention models allowed for a more thorough and in-
depth comprehension of the phenomena surrounding college student retention. Additionally, the
blended model developed and incorporated by Cabrera et al provided strong evidence in support
of the influence of the overarching campus environment. Administrators and executive
leadership developing future studies regarding college student retention, Cabrera et al argued,
should look to provide support for the respective academic endeavors of their students and
identify the pre-college factors related to institutional commitment in order to best serve those

enrolled at the postsecondary educational level.
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Further work undertaken by one of college student retention’s pioneering authors
established the argument that, as leadership at the postsecondary educational level looks to
supplement their respective retention efforts, institutions must recognize a certain obligation not
only to the health and well-being of their entire student body, but also to the individual students
that comprise the overall collegiate population (Tinto, 1993). In order to establish an atmosphere
of commitment directed towards individual student success, Tinto asserted that institutions of
higher education need to make the establishment of a caring atmosphere a priority on campus
and one in which the institution clearly stands identifies the placement of student success and
welfare as its primary aspiration. Furthermore, the contracts that are established, signed, and
maintained by both institution and individual student, whether social or educational in nature,
should be clear and transparent prior to the students’ arrival on campus. Again, Tinto reiterated
the importance of the time and effort that both faculty and staff at the collegiate level dedicate
towards their students in formal classroom settings and informal on-campus events and activities.

In his continued work on the subject, Tinto (1993) established and conceptualized what
he referred to as the paradox of institutional commitment, in which he argued that colleges and
universities that adopt policies and programs that acknowledge a willingness for students to
depart will also have a higher volume of students that persist. In addition to identifying the
aforementioned paradox, he also calls for administrative and executive leadership at the
collegiate level to recognize the limitations of institutional action, and that there is only so much
that a college or university can do in the way of programming and policy; in the end, not every
individual that arrives on the first day of the new semester will possess the skills and attributes
necessary to persist until graduation in their respective major or academic program. With

opportunities to get involved in a variety of organizations and activities that allow for the
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personal and educational development of its students, institutions must also recognize that the
immersion and integration of students is directly related to and impacted by its own efforts
regarding the education of the enrolled population. In order for institutions to establish a sense of
commitment to its educational goals and aspirations among its student population, Tinto stated
that those same institutions must first display a commitment to the students and the values they
wish to disseminate. Rather paradoxically, he also advises that collegiate staff and administration
should strengthen bonds with students that have failed to earn their degree or meet their
educational goals rather than sever ties completely, providing opportunities for continuing and
non-traditional pathways to educational aspirations. Every component associated with a
particular college or university — faculty, staff, and community partners — should play a role in
the health and welfare of their institution, which could then lead to a greater commitment from
individual members of the student population.

Additional research and development in the field of college student attrition taken on by
Tinto (1997) focused on studies related to classrooms and learning spaces as communities and
argued that the networks students develop in their scholarly pursuits are essential to their
attendance, participation, and success at the postsecondary educational level. The studies that
served as the foundation for this community-based research suggest the importance of students
being exposed to and influenced by a wide array of perspectives and viewpoints from multiple
faculty members and professors. In more difficult educational environments, characterized by
selective institutions, challenging majors, and rigorous coursework, the relationships students
establish are more likely to be an integral part of their success at the collegiate level. Given the
importance of and attention directed towards efforts related to the first-year persistence of

college students, the studies examined under the lens of community development found that
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students tended to place more emphasis on their social integration into the institution rather than
on their academic involvement. Instead of seeing them as two different spheres, social and
academic systems should be seen as aggregated components that affect the creation and
development of communities in which students engage throughout their academic tenure.

Further testing and critiques of the early models of college student attrition led to the
establishment of several propositions deemed to be interconnected with one another in a logical
format, which upon further examination suggested that social integration, and not academic
integration, was essential to better understand student attrition (Braxton et al, 2000). By
examining its influence on the process of college student retention and attrition, arguments were
made that classroom activities incorporating active learning could provide additional support for
students looking to establish a peer network that would then lead to a greater community at the
collegiate level. Through a comprehensive longitudinal design involving over 700 incoming
first-year college students to a highly-selective private institution, the authors of one study in
particular focused on factors related to institutional commitment and persistence, finding
evidence that both classroom discussions and social integration led to an increase in institutional
commitment. Additionally, the data collected suggest that the presence of classroom discussions
in the style of active learning leads to an increase in institutional persistence, as well as faculty
involvement and how their participation in active learning concepts could be influential on the
commitment and decision-making process of college students.

Continued work in the field of influential theoretical frameworks related to college
student persistence led to the creation of The Model of Influences on Student Learning and
Persistence, developed by Reason (2009) through a comprehensive review of the work of

Terenzini and Reason (2005). The Model of Influences on Student Learning and Persistence

27



provided an effective and appropriate method in which to further examine the persistence efforts
of individual college students. By building upon previous research related to undergraduates,
Reason (2009) developed this model as an effort to incorporate all of the various components
that impact and affect the persistence of individual college students. The first section of the
model addresses the various experiences and characteristics that individual students establish
prior to the start of their academic career at the collegiate level, including their academic
preparation and performance, specific dispositions, and sociodemographic factors. Additionally,
the model highlights the organizational structure of the college or university where the students
attend, which could relate to on-campus resources, academic programming, and opportunities for
connections with faculty. Furthermore, this particular model addresses the environment on
campus awaiting the individual students, including their interactions with their peers and the
encounters in and out of the classroom that compose the comprehensive college experience. Each
of the four components — pre-college characteristics and factors, the institutional organizational
context, peer environment, and individual student experiences — are then shown to individually
and collectively influence the persistence of students.

Primary Factors Influencing Persistence

When examining the primary factors that influence college student persistence, several

key themes emerge from the literature: institutional culture and commitment, student
engagement and integration, academic preparation prior to the start of college, psychosocial
characteristics, and educational and career expectations students acquire before and during their
respective collegiate tenure. The very culture of a college or university is comprised of a variety
of factors that are established and reestablished through certain interactions that happen among

institutional partners and constituents (Habley et al, 2012). Within a collegiate environment,
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culture can be examined across several distinct levels, including artifacts, beliefs and values, and
assumptions that become the core of institutional policy and practice. Examples of artifacts
include campus traditions, physical buildings and classroom spaces, as well as the organizational
structure of faculty, staff, and departments. Beliefs and values can incorporate components
ranging from institutional programs and policies, while assumptions include admission practices
and teaching strategies, which have become embedded within the institution and may be difficult
to change or update. Furthermore, elements ranging from the institutional mission and
socialization processes to the dissemination of information and professional leadership employed
by the college or university can come to define and shape the institutional culture.

In addition to the overarching culture that exists on campus, commitment on the part of
both the student and the institution plays a significant role in persistence and academic success
(Braxton et al, 2013). When an individual student perceives a higher level of commitment on the
part of the academic institution, that student’s likelihood of persistence and academic success
then moves in a positive direction. Similarly, higher levels of perception on the part of student
regarding an institution’s commitment to the welfare of its enrollees then leads to increases in the
likelihood that that student will persist, suggesting a relationship between institutional
commitment on the part of the student and student commitment on the part of the institution.

Among institutions examined that produced higher levels of student graduation and
measures of effective educational practices than had been previously anticipated, several
common themes emerged regarding factors related to student engagement: professional
leadership, effective coalitions between the employees on both sides of the academic and student
affairs spectrum, and the development of an institutional atmosphere that focused first on

conditions that encouraged the success of their respective student populations (Habley et al,
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2012). Furthermore, the colleges and universities examined also displayed a significant ethos,
which was believed to have strengthened the connections between institution and student,
developed under a foundation of traditions, policies, and practices that aligned with an
institutional mission of serving student constituencies. Additional common themes of a campus
culture that encouraged student engagement include knowing information about the students
beyond strictly demographic characteristics; establishing programs that enable the students to
engage with one another; developing relationships between academic and student affairs
personnel; and understanding that each individual employed by the college or university has a
part to play in encouraging and fostering student success. Continuous assessment of practices,
programs, and policies on the part of administrative and executive leadership is also an essential
function of establishing an environment on campus that strengthens opportunities for
engagement across the entire student population. By adhering to the ever-changing needs of
students and providing avenues for enrollees to voice their thoughts and opinions to institutional
employees, collegiate leadership can work to meet and exceed the expectations of their student
constituencies, further fostering a culture that permeates across campus.

Social integration to the institution in which the individual student is enrolled also plays a
significant factor in the likelihood of persistence and academic success, and includes components
ranging from institutional commitment, various psychosocial characteristics, and institutional
integrity (Braxton et al, 2013). In terms of collegiate assimilation, a positive relationship exists
between the level in which an individual student believes that the institution is invested and
committed to student welfare and the likelihood of that student’s social integration. Additionally,
the likelihood that a student will experience a greater level of social integration is also related to

their perception of the institution’s integrity and commitment to its educational mission and
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purpose. Engagement with the psychosocial characteristics of students, on the part of the
institution, was found to be similar to the two aforementioned factors, leading to increases in the
likelihood of social integration. Furthermore, students who lived on campus during the first year
of their collegiate tenure experienced greater levels of academic integration.

When examining factors that positively influence the institutional and major persistence
of students at the postsecondary educational level and the extent of academic preparation that
occurs before the start of their respective collegiate tenure, higher grade point averages in high
school, higher levels of Advanced Placement and dual-credit coursework, and higher rankings
among members of a graduating class persist at rates that are greater than those individuals who
had lower levels of accomplishment in the aforementioned factors (Habley et al, 2012).
Considering that individuals who enter college with lower levels of academic preparedness are
far less likely to succeed than those with higher levels of preparation and achievement prior to
the start, administrative and executive leadership at the collegiate level share a responsibility to
ensure that their future enrollees are given the opportunity to properly prepare to succeed at their
respective institution. Among several institutional recommendations highlighted, the first focuses
on bringing attention to the disconnect between the content and format in which students are
taught at the high school level and what they experience in the postsecondary educational
environment. The second recommendation centers on the development of proper preparation for
teachers and instructors to oversee their classrooms and manage the disparity that exists between
the learning standards of high school and the expectations faculty members hold students
accountable for upon their arrival to the collegiate environment. The practice of course
placement, which serves as the third recommendation for collegiate administrators, requires a

significant amount of maintenance in order to provide the proper academic assistance to students
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who met some but not all of the educational benchmarks prior to the beginning of their college
tenure, as the right intervention can set students up for success in coursework that is familiar as
opposed to failure in that which is unfamiliar.

While administration at the collegiate level may have similar goals related to the
persistence and academic success of their respective institution’s student population, it is
essential to understand that each individual student brings with them a bevy of traits,
characteristics, behaviors, and attitudes that comprise a comprehensive set of psychosocial
factors (Habley et al, 2012). The range of psychosocial factors that college students acquire
before the start of and develop over the course of their collegiate tenure include: self-efficacy,
achievement motivation, commitment to both the degree and institution, social support and
engagement, and the size and selectivity of the institution in which the student is enrolled. When
controlling for more traditional performance and demographic factors, motivation, study skills,
determination, and a commitment to college were all found to have been significant predictors of
college grade point average. Furthermore, academic discipline and a commitment to college were
found to be among the strongest predictors of retention, which can help highlight the differences
between the more traditional measurements of standardized test scores and the influence of
motivational factors students possess upon their entry into the collegiate atmosphere. In order for
administrative and executive leadership at the postsecondary educational level to engage with
their respective student population through efforts to increase retention and academic success,
the vast array of psychosocial characteristics that their enrollees acquire before and develop
throughout their time as students must be given proper attention.

As previously mentioned, the engagement of psychosocial characteristics by the

institution can lead to greater levels of integration and commitment to the college or university
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on the part of the student, which can then lead to higher levels of persistence and academic
success (Braxton et al, 2013). Possible positive sources of influence on psychosocial engagement
include the potential for the development of a community on campus and the opportunity for
acquiring cultural capital. When a student believes to have found a college or university that
adheres to their respective values, aspirations, and beliefs, they will be more likely to engage in a
variety of organizations and activities, thus increasing the chances of persistence and success.

The educational expectations of individual students can also potentially influence
undergraduate student persistence and academic success (Braxton et al, 2013). During the
process in which individual students engage in their respective college search process, images
begin to form in their mind regarding the institutions in which they intend on applying, which in
turn determines the educational expectations they hold for those various colleges and
universities. Current students, staff, and administration at these institutions shoulder a significant
responsibility for the images and expectations that students develop in the search process. The
ways in which information about their campuses is disseminated and distributed can alter how
prospective students absorb and consume examples of what all encompasses student life at that
particular institution. When expectations are met and exceeded, individual students’ perceptions
of institutional integrity could increase, leading to greater levels of psychosocial integration,
which can then impact persistence and academic success. Collegiate administration should make
the fulfillment of expectations a high priority through the development of responsible and
sustainable enrollment management practice and policies.

While various factors related to educational expectations may motivate why students
choose a particular college or university to continue their education, expectations related to

career and professional opportunities post-graduation also influence the persistence of
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individuals at the undergraduate level (Habley et al, 2012). Collegiate staff and administration at
every level should strongly consider and evaluate the programs and policies in place that
encourage an effective and comprehensive career decision-making process on the part of the
student, as it can have significant influence over their expectations for successfully transitioning
to college from high school, and from college into the professional field of their choosing.
Student affairs-related departments and offices should ensure they have a strong program in
career preparation and planning in which to foster conversations that encourage commitment on
the part of the students enrolled at their respective college or university. Just as students should
develop a sense of fit and belonging at the institutional level, so too should they be provided
opportunities to align their values, beliefs, skills, and attributes to their respective professional
field, which can encourage their persistence and academic success. From a strategic enroliment
management standpoint, the presence of alumni that have found fulfilment and success at the
professional level could mean additional financial stability in the form of gifts and donations,
which could then be utilized to fund programming directed towards college student retention.

Upon an examination of the factors related to the persistence of college students enrolled
in STEM-related majors, findings from one author in particular led to the conclusion that both
academic and social integration were essential to the persistence and academic success of this
particular population (Xu, 2018). Furthermore, a comprehensive institutional environment,
which includes factors such as the accessibility of faculty members and the quality of majors and
academic programs available, was found to have been a strong indicator of persistence and
academic success. In order for institutions of higher education to foster and encourage

persistence and success among the student population enrolled in STEM-related majors, quality
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professors and faculty should be employed which could strengthen the academic environment
and the variety of resources designed to increase the likelihood of persistence and graduation.
Engineering-Specific Factors

While a comprehensive understanding of factors that lead to the persistence of college
students in majors and programs across the entire academic spectrum can be regarded as integral
knowledge for strategic enrollment managers and institutional leadership, it is essential, for the
purpose of this particular study, to explore the empirical evidence that relates specifically to the
factors that positively influence first-to-second year retention and academic success in
engineering. Several of the primary themes regarding engineering-specific factors of persistence
include: higher levels of confidence and self-efficacy in engineering-related skills and attributes
(Atman et al, 2010; Eris et al, 2010; Matusovich et al, 2010; Navarro et al, 2014; Veenstra et al,
2009; Wang, 2013), commitment to both graduation and to the institution (Litzler & Young,
2012; Navarro et al, 2014), academic satisfaction, a feeling of finding one’s fit at the institution,
and the development of community among peers (Atman et al, 2010; Litzler & Young, 2012;
Navarro et al, 2014), pre-college factors related to high school grade point average and
standardized test scores (Hall et al, 2015; Honken & Ralston, 2013; Veenstra et al, 2009),
engaging in discussions with professors and faculty members (Honken & Ralston, 2013; Litzler
& Young, 2012; Navarro et al, 2014), higher levels of academic preparation prior to the start of
their collegiate tenure (Hall et al, 2015; Honken & Ralston, 2013; Veenstra et al, 2009; Wang,
2013), the availability of resources and programming offered outside of the classroom (Honken
& Ralston, 2013; Navarro et al, 2014), increased willingness to participate in peer group settings
(Honken & Ralston, 2013), and increased levels of qualities and attributes associated with a

sense of conscientiousness (Hall et al, 2015).
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Influences on Engineering Persistence and Departure

First-year engineering students at the University of Michigan were a part of a
comprehensive study that eventually led the researchers to conclude that standardized test scores,
specifically the math section scores on the ACT and SAT, were significant predictors of
academic success in the form of first-year college GPA, which serves as a predictor of first-to-
second year engineering persistence (Veenstra et al, 2009). Additionally, increased levels of
confidence and self-efficacy were also found to be significant predictors of engineering
persistence. Furthermore, study habits developed prior to the students’ arrival on campus were
discovered to have been a significant predictor of engineering persistence. The researchers of this
particular study strongly recommend, from the results of their analyses, that models for
predicting engineering persistence should be developed in ways that are significantly different
from those established by the early pioneers of college student dropout.

Among the first-year engineering students at the epicenter of one study in particular, the
researchers noticed that students who left the university within their first year on campus, when
compared to those that persisted within engineering, had significantly lower high school grade
point averages and ACT composite scores (Honken & Ralston, 2013). Recommendations on the
part of the researchers, directed towards K-12 educators, suggest that students with interest areas
in engineering should be encouraged to take higher-level math and science courses and to
develop study groups with their peers. Additionally, strong self-efficacy in mathematics and a
willingness to work in a group setting were both found to be significant predictors of first-year
engineering persistence. For faculty and staff at the collegiate level, the researchers of this study
recommend that opportunities be provided for students to communicate with professors and for

information regarding resources to be disseminated among the students, as the opportunity to
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engage in peer tutoring and faculty collaboration could strengthen self-efficacy in mathematical
and scientific ability, which could predict higher persistence.

Regarding engineering student persistence and pre-college measures, Hall et al (2015)
argued, based upon the results of their study, that high school rank and standardized scores
(ACT/SAT) are significant predictors of college grade point average. These results are
significant, as college GPA was found to have been a significant predictor of persistence and
retention among engineering majors. Furthermore, the study included evidence suggesting that,
consistent with previous research, strength regarding academic preparation in courses like
mathematics, as well as high school grade point average and standardized test scores, were
predictors and factors of persistence in engineering. Among various personality traits involved
within the parameters of the study, the presence of conscientiousness was found to have
significantly predicted engineering persistence; conscientiousness implies actions and efforts
from a sense of organization, responsibility, determination, planning, and aspiration. Efforts to
bolster a sense of conscientiousness, on the part of institutional faculty and staff, could provide
significant dividends in the pursuit of higher engineering retention, especially if messages can be
relayed as early as before or during the first year of college.

A longitudinal study involving engineering undergraduate students conducted by Navarro
et al (2014) suggested that self-efficacy was a significant predictor of academic satisfaction,
which could help influence persistence in an engineering major. The findings also seem to
suggest that the presence of support systems like peer mentoring and tutoring could reinforce the
students’ individual educational expectations, which could then have the potential to predict
persistence. The researchers, based upon the results of the longitudinal study, suggest that

introductory coursework and professional mentors be offered at the high school level, especially
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for those who struggle or suffer from lower levels of self-efficacy in the skills directly related to
success in engineering as a way to increase individual student persistence. Support and
encouragement from faculty and staff at the collegiate level could bolster individual students’
outcome expectations for graduation, which could lead to positively predicting persistence.

In a comprehensive, longitudinal undertaking examining a cohort of 160 students
surveyed multiple times across four years with the intention of recognizing and identifying
factors that could impact engineering attrition, those who did not persist in engineering were
found to be less confident in their skills related directly to success in engineering, including math
and science, when compared to the confidence levels of those that did persist (Eris et al, 2010).
Commitment to the goal of graduation is also evident among the participants of this particular
study, as those students who did not persist in engineering were shown to have less confidence in
their ability to complete their degree and eventually graduate than those who did remain within
their engineering major. Similar to other studies in engineering undergraduate persistence, results
suggested that efforts should focus on conversations and experiences that will encourage and
foster an informed decision on the part of the student.

Through the utilization of surveys administered to over 10,000 engineering
undergraduate students across 21 different institutions that participated in the Project to Assess
Climate in Engineering (PACE) program, Litzler and Young (2012) compiled data that not only
confirmed previous research regarding engineering student attrition, but provided insight into the
persistence efforts that engineering students endure throughout the first year of their respective
programs. One of the most surprising findings the authors discovered, through the completion of
surveys, was that just over 40 percent of those studied expressed a desire to graduate in

engineering, but were not entirely sure that their engineering major was the right fit for them
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during their collegiate tenure. Among the students surveyed that were at the lowest risk for
dropping out of engineering, several trends emerged from the data collected, including such
factors as a genuine, positive contribution to society through their scholarly pursuits, a feeling of
belonging and community among their fellow students, engaging discussions with faculty
members, and a higher level of confidence in their academic abilities related to engineering-
specific courses in math and science. Through the utilization of specifically-targeted learning
outcomes that cover the various practical applications of engineering in the professional field, the
authors of this study believed that engineering students who are more reluctant about their major
and thus at a great risk of attrition could be better served by becoming more aware of the
opportunities at their disposal. Additionally, the study noted that faculty members play an
important role in establishing a classroom and community on campus that is inclusive of a wider
array of learning styles among engineering students.

In order to create a more diverse population of engineering students at the undergraduate
level and professionals in the industry, Atman et al (2010) argued that further research should be
conducted on the individual college experiences of these students, with increased focus on that
which occurs during the first year of their academic tenure. Influences ranging from their
respective levels of self-confidence, the motivational factors behind why they chose engineering,
and how they feel they fit within the overarching institutional environment are believed to be
important areas regarding engineering undergraduate students. On the other end of the spectrum,
among those that did not persist in engineering, further analysis discovered a disproportionate
number of individuals from certain underrepresented populations, including women, racial and
ethnic minorities, and first-generation college students. Further research in the field of first-year

student persistence efforts and how best to prepare individuals for the rigor of pursuing
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engineering could not only positively impact retention and enrollment figures for various
institutions, but also improve upon the population of underrepresented individuals out in the
professional field.

Gender could also be considered an additional factor regarding the persistence of
engineering undergraduate students, as female students tend to have higher attrition rates in
engineering and STEM-related fields when compared to their male counterparts (Griffith, 2010).
One of the earliest and most influential studies related to attrition in STEM-related fields
concluded that, among a population of students with similar standardized test scores from a
variety of institutions, women were more likely to depart from STEM-related majors and
programs than the male students within that population (Seymour & Hewitt, 1997). Further
research into the subject by Chen (2013) concluded that women were more likely to change their
major out of a STEM-related field when compared to their male counterparts. Additionally, one
study that presented employment applications that were identical in every way save for the
gender of the applicant for academic positions within a STEM-related department found that the
applicants labeled as male had higher scores, were offered higher financial packages, and
provided with more opportunities for developing connections with faculty and peers (Moss-
Racusin et al, 2012). Possible explanations for higher attritions rates among women in
engineering and STEM-related fields could be associated with factors ranging from unconscious
bias from faculty and peers (Hill et al, 2010; Moss-Racusin et al, 2012) to chilly environments
where women may have felt unwelcome in a particular major or program (Blickenstaff, 2005;
Seymour & Hewitt, 1997). In the pursuit of higher rates of persistence among undergraduate
students, collegiate administration should be cognizant of the differences that may exist between

the experiences of male and female students in engineering and other STEM-related fields.
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However, not all studies that sought to explore the differences in male and female persistence in
engineering and other STEM-related fields have found discrepancies, and instead encourage a
focus on homogenous outcomes (King, 2016). When men and women have similar persistence
rates in engineering and other STEM-related fields, King (2016) argued that this could enhance
the recruitment and outreach efforts of collegiate administration, as it demonstrates the existence
of equal treatment and opportunity for success despite one’s self-identified gender. Such results
could assist in efforts to adjust the behaviors and beliefs of faculty, professors, and advisors at
the collegiate level, who may be initiating an unconscious bias when targeting male students for
encouragement under the false pretense that male students, when compared to those that identify

as female, are more likely to persist in engineering and other STEM-related fields (King, 2016).
First-Generation Engineering and Other STEM-Related Students

Without a family member that graduated from a four-year institution of higher education,
first-generation college students face a unique set of challenges unlike any other enrolled
population (Stebleton et al, 2014). Given that they are not as likely to persist and graduate as
those that have parents with degrees from four-year institutions, the positive influences on the
persistence efforts of first-generation students should be examined in greater detail to provide the
resources and programming necessary to encourage and foster their success through specifically
tailored academic and social integration (Engle & Tinto, 2008). When including students
enrolled at all types of postsecondary educational institutions, the first year of an undergraduate
education was found to have been incredibly crucial to the success of first-generation students, as
more than one in every four drop out after the first year, compared to seven percent of those who

are neither low-income nor first-generation. Clearly, considering how essential the first year of
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college is to the success and persistence of first-generation college students, further research is
necessary in order to establish strong academic foundations for this particular population.
Within the parameters of higher education, one of the most significant developments has
focused on efforts primarily directed towards the success of engineering undergraduates that are
first-generation students (Trenor et al, 2008). Given the potential absence of mentors in the field,
the educational development of first-generation engineering students could benefit from an
increased awareness of the social capital associated with a career in the engineering profession.
When they occur prior to the start of their undergraduate degree, first-generation engineering
students could potentially benefit from interaction with role models, mentors, and current
members of the engineering profession, as well as the opportunity to explore institutional
campuses to immerse themselves in the collegiate atmosphere and environment. Although
traditional theoretical frameworks highlight the importance of social interaction with fellow
students, involvement in clubs and organizations, and participation in an on-campus living
community, future research should recognize that off-campus living situations and part-time
employment can potentially inhibit first-generation engineering students from fully engaging in
opportunities for social integration with peers and classmates. Instead, institutional
administration and faculty should strive to create an environment on campus that encourages
opportunities for social and academic integration that are cognizant of the persistence efforts of
first-generation engineering students, which could mean alternative programming, purposeful
scheduling, and services that cater directly to the needs of this particular population. When
colleges and universities employ purposeful strategies to address the challenges first-generation
engineering students must incur during their undergraduate tenure, substantial steps are being

taken to promote the experience and persistence efforts of this unique set of individuals.

42



In a qualitative study conducted by Fernandez et al (2008) that sought to understand the
persistence efforts of first-generation engineering students and the primary challenges this
unique population faces at the postsecondary educational level, the authors of this particular
design discuss six major themes relates to those challenges, which include the following: a lack
of understanding regarding admission processes and criteria, financial difficulties, an absence of
mentors and role models in engineering, the balancing of work, school, and family, the inherent
difficulty of engineering-related classwork, and family members who do not fully comprehend
the taxing nature of pursuing an engineering degree. Among the six aforementioned barriers,
three of them — lack of understanding regarding the admission processes and criteria, financial
difficulties, and the inherent difficulty of engineering-related classwork — were described as
institutional barriers, while the other three — an absence of mentors and role models in
engineering, the balancing of work, school, and family, and family members who do not fully
comprehend the difficult nature of pursuing an engineering degree — were labeled as personal
barriers. Overall, the findings of this particular study demonstrate that first-generation
engineering undergraduate students contend with a variety of significant barriers of both an
institutional and personal nature. Given the significantly higher volume of coursework that
frequently requires semester course loads of 18 or more credit hours, first-generation engineering
students that were charged with paying their own way through their education found it difficult
but necessary in order to avoid the cost of a fifth year as an undergraduate student. Furthermore,
the lack of role models and mentors in the field of engineering means fewer opportunities to
learn about professional and educational options, which also happen to occur late in the
postsecondary educational search and preparation process. Based upon the existing literature,

suggestions regarding potential interventions to increase the likelihood of academic success and
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persistence for this unique group of individuals include earlier opportunities to develop mentor-
mentee relationships, increased outreach and recruitment on the part of collegiate administration
to help explain and address their respective admissions processes, and developing programming
to help educate parents and family members on the rigors their students face when majoring in

engineering (Fernandez et al, 2008; Verdin & Godwin, 2015).
First-Year Programming for Engineering and Other STEM-Related Students

In the academic field of engineering and other STEM-related majors at the collegiate
level, a variety of programs, resources, and initiatives exist to offer additional support for first-
year students that could greatly benefit from such an investment in their academic, personal, and
professional future. For example, within the College of Engineering at the New Jersey Institute
of Technology, incoming, first-year students have the opportunity to start off as an undecided
engineering student (Borgaonkar et al, 2015). One of those additional resources is a first-year
seminar course called Fundamentals of Engineering Design 101, which enables students to be
introduced to the length and breadth of engineering options available to NJIT’s enrollees. As a
two-credit hour course that addresses preliminary concepts of engineering and provides an
overview of what it takes to be successful in engineering both academically and professionally,
FED101 is a relatively low-cost and high-reward program for both students and administrators
within the College of Engineering at NJIT. Through interaction with peers in group projects and
presentations from faculty on career and research opportunities, enrollees in FED101 are placed
in a position to make a more informed and engaged decision regarding their academic future
within NJIT’s College of Engineering. Considering the inherent difficulty of engineering-related
programs and the wide array of backgrounds and previous experiences that first-year students

bring with them to college, FED101 takes time out of its curriculum to teach its enrollees about
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software programs like AutoCAD and MATLAB, both of which have become crucial to the
academic and professional fields of engineering. Culminating in a final project that incorporates
all of the various components introduced and taught throughout the length of the semester, the
Fundamentals of Engineering Design 101 course within the College of Engineering at the New
Jersey Institute of Technology strives to provide first-year and academically undecided
engineering majors with a support system that will better equip them to navigate the transition
from high school to the more rigorous collegiate atmosphere and environment.

As a part of a comprehensive grant from the National Science Foundation, faculty at the
University of Cincinnati focused on the development of a Scientific Thoughts and Methods
course, designed as a complementary effort to encourage successful transition from high school
to college and increase retention among their enrollees in STEM-related majors (Koenig et al,
2012). The intro course, SM 101, was 10 weeks in length with two meetings per week that
combined lecture and lab sections with an overarching learning design that was empirically
shown to develop the analytical reasoning ability of enrolled students. Through consultations
with faculty members in subjects ranging from physics and chemistry, certain skills that were
seen as essential to success in STEM-related majors and fields were incorporated into the
introductory first-semester course, including science proficiency and critical thinking. Over the
course of 10 weeks, the introductory course was broken down into three distinct sections,
including an overarching discussion on the nature of science, followed by a section on abilities
related to scientific reasoning, concluded by mathematical modeling, argumentation, and other
science-related advanced tactics. When examining first-year biology majors who participated in
SM 101, the authors of the research found that enrollment in the course led to a positive

influence regarding first-to-second year retention. Furthermore, through pre- and post-course
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assessments, those who participated in the program were shown to have increased their scoring
averages in Lawson’s Classroom Test of Scientific Reasoning. Considering the similarities
between those who did and did not persist in STEM-related fields and majors, the SM 101 class
served as an intermediary with the intention of shaping and developing skills early enough for
students to change the trajectory of their study habits in a positive direction. Although
participation in SM 101 had initially shown to have a positive impact on the retention of students
in biology and other STEM-related fields, the authors advised that further work must be
developed that addresses the overarching nature of first-year science and mathematics
classrooms, and their influence on the persistence efforts of students that require those courses.

Further efforts on the part of collegiate administration to bolster engineering and other
STEM-related major retention include the incorporation of purposeful communities that foster
positive relationships through a variety of projects and educational outcomes (Ricks et al, 2014).
One study in particular examined a specific learning community that was created on the
foundation of opposing three primary factors associated with lower rates of persistence among
engineering undergraduates. Those components included the monetary challenges of remaining
enrolled in college, an absence of a supportive environment and atmosphere on campus, and
lower levels of academic preparedness in subjects like mathematics and science. In order to
determine how combating the three aforementioned threats would affect the experiences and
persistence efforts of the individuals involved within the study, each student was provided with a
wide array of support and programming, including financial aid in the form of scholarships,
access to tutors, mentors, and study groups, and participation in a summer bridge program to
ease the transition from high school to the collegiate environment. Additionally, a sense of

community was manufactured among the research participants through engineering-related
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courses taken by the entire cohort, the implementation of various learning styles and techniques,
group meetings and study sessions where attendance was required, and specifically-selected
faculty mentors and advisors to guide them through the initial transition to the expectations of
collegiate success. When compared to similar groups of students at the same institution where
the study took place, the authors found that those who participated in the engineering learning
community had higher rates of persistence and graduation. Furthermore, those that were brought
into the engineering learning community based upon the results of the first-year math placement
exam and were found to be academically underprepared in that subject were found to have had
higher graduation rates when compared to similar groups of students.

As previously mentioned, self-efficacy and self-confidence among first-year engineering
undergraduate students have the potential to serve as significant influences on their respective
experiences and persistence efforts (Ernst et al, 2016). Data was collected from research
participants from the College of Engineering at a university in the upper Midwestern United
States, which in this case were first-year students across two separate academic years. By
utilizing high school grade point average as a measuring stick for determining whether or not a
student should be considered “at-risk,” the authors of this particular study examined 103 total
research participants: 22 determined to be at-risk, and 81 that met the grade point average
threshold. Among those who participated in the study, the authors found that, compared to those
who were determined to be at-risk, higher levels of self-efficacy related to learning existed
within those that met the grade point average threshold. Academic successes in both high school
and college can significantly impact levels of self-efficacy and self-confidence in both the at-risk
and not at-risk student populations, and should be a consideration of any future research

regarding its influence on the first-year persistence efforts of engineering undergraduate students.
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Discovering ways and means to strengthen the self-efficacy and self-confidence of engineering
undergraduate students should be of paramount importance to collegiate administration, as
higher levels of the two aforementioned components can lead to increased amounts of
determination, resolution, and other motivators.

In addition to self-efficacy and self-confidence, factors associated with motivation are
also essential to the success of students looking to pursue a degree in the field of engineering
(Kassaee & Rowell, 2016). At Middle Tennessee State University, researchers set out to explore
the experiences and persistence efforts of 36 first-time first-year engineering students that were
enrolled full-time and participating in the university’s FirstSTEP program. The FirstSTEP
program was designed to increase the mathematical skills and abilities of STEM majors with
lower scores on the mathematical section of the ACT. Each research subject participated in the
university’s Mathematics Summer Bridge program, a two-week experience that incorporated
various learning programs and sessions; enrollment in this program allowed the authors of the
study to assess the levels of motivation inherent to each study participant. When matched with a
similar control group, those who participated in the FirstSTEP program had higher rates of
success in their pre-calculus grades calculated at the end of the semester. Additionally, the
participants in the FirstSTEP program had a higher major retention rate than those in a similar
control group; 48 percent in the former group compared to 34 percent in the latter. Overall,
FirstSTEP participants at Middle Tennessee State University had higher rates of first-to-second
year persistence, higher grade point averages, and higher levels of academic achievement in pre-

calculus coursework when provided with academic guidance and motivational support.

48



Summary

The origins of college student retention and the factors that affect whether a particular
student persists throughout their educational tenure focused on the individual characteristics they
bring with them and how they interact with the institution in which they are enrolled. Both social
and academic integration by the individual student are essential to their success in the classroom,
on campus, and in the surrounding community that houses the college or university where the
student is pursuing their degree. However, institutions of higher education and the administrators
associated with them owe a certain obligation to the students to provide an atmosphere on
campus that encourages and fosters social and academic integration among its enrollees at a
crucial point in their personal and professional lives. The foundation of research related to
college student persistence also demonstrated the importance of the environment on the campus
of a particular institution, and how strides should be made to help students find the best fit as
they transition to the next phase of their educational journey.

Research into factors that influence the persistence of college students shows that
increases in a commitment to their goals and the institution in which they are enrolled are both
linked to higher rates of retention. Considering that college student retention is a multi-faceted
challenge for collegiate administration and leadership, those associated with institutions of
higher education must be creative in their initiatives, as no one solution solves the problem of
student attrition. Overall, the effective dissemination of information related to the expectation of
what it takes to be successful at the collegiate level and a realistic preview of the environment
awaiting prospective students must be made a high priority. Throughout the current body of
research related to the retention efforts specific to engineering undergraduate students, major

themes ranging from self-efficacy, proper academic preparation prior to beginning college, a
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willingness to enter a group atmosphere, and the opportunity to interact with faculty and
professors, among other factors, significantly impact whether or not students are retained year
after year.

As first-year college students prepare for transitioning to the institution they have
selected to continue their education, the current body of research in the field of first-generation
and academically undecided engineering and other STEM-related majors shows the influence of
additional support and programming. Introductory classes geared towards first-time, first year
students can provide support systems that set a solid foundation for learning in a traditionally
challenging academic degree program. Furthermore, learning communities developed among this
unique population of engineering students could incorporate both mandatory and voluntary
programming with the intention of bridging the gap between the expectations for success in high
school and the differences at the collegiate level. Factors related to motivation, self-efficacy, and
self-motivation are found to have been essential to their academic success as an engineering
major at the undergraduate level.

In conclusion, increases in projected vacancies and opportunities are driving demand for
individuals with college degrees in engineering. The threat of college student attrition serves as a
significant challenge for strategic enrollment managers and those employed by colleges and
universities with engineering majors and departments. Engineering students traditionally tend to
have higher attrition rates when compared to their academic peers studying other majors, due
primarily to the challenging and rigorous coursework required for degree completion. Academic
and social integration, among a bevy of other factors that occur during the first year of college,
are crucial for the first-to-second year retention of college students, especially those pursuing an

engineering degree. In the field of engineering, the opportunity to examine the factors that
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positively influenced the first-to-second year institutional and major persistence efforts of first-
generation undergraduate students that participated in a first-year program could assist in
providing a realistic preview of the environment and expectations necessary to be successful at
the collegiate level through the collection of rich data from a diverse array of students that
associate with the aforementioned characteristics. With a greater demand for engineering
graduates in the United States and an increased scrutiny of strategic enrollment management
practices in the wake of financial constraints and budgetary shortfalls, examining the factors that
positively influence the first-to-second year institutional and major persistence efforts of these
individuals could provide insight into the academic and social success of engineering

undergraduate students.
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Chapter 3 - Methodology

The following chapter details the methodology that | employed in this study, the purpose
of which was to explore the factors that positively influenced the first-to-second year
institutional and major persistence efforts of first-generation engineering undergraduate students
who participated in a first-year program at Kansas State University, a large, land-grant, public,
and four-year university in the Midwestern United States. To do so, | utilized a qualitative,
grounded theory approach with a constant comparative data analysis technique. In this chapter, |
will detail the overarching purpose, design, setting, participant population of the study, and the
methods for collecting and analyzing data, in addition to issues related to the trustworthiness of

the study, ethical considerations, and existing limitations.
Research Question

In an effort to develop a greater understanding of a unique subset of students at the
postsecondary educational level, this study addressed the following research question: What
were the factors that positively influenced the first-to-second year institutional and major
persistence efforts of first-generation engineering students that participated in a first-year
program? | addressed this question by asking first-generation engineering students who had
enrolled in and completed the DEN 160 first-year program and who remained enrolled in an
engineering major about their overarching experiences related to their persistence efforts.
Furthermore, this particular research question allowed me to pursue a greater and more complex
understanding of the factors that positively influenced their persistence efforts in the pursuit,
through a grounded theory methodology, of a new theoretical model developed from the rich

data collected through interaction with those involved in the parameters of the study.
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Qualitative Research Design

Qualitative studies should incorporate questions that are associated with unique
populations, individuals, or challenges and should be established under the premise that their
intended purpose is closely associated with actions ranging from an exploration of a certain topic
to the examination of a specific subject (Creswell, 2007). Considering the inherent nature and
purpose of qualitative designs for research, one of the most effective ways of envisioning the
study is to see the process as a kaleidoscope; the colorful shapes inside of the device are
representative of the data, the interior mirrors serve as the various categories, and the
comprehensive category of the design is represented by the flat plates found within the device.
Just as an observer through the lens of a kaleidoscope is enveloped in various colors, shapes, and
reflections, so too should the qualitative researcher immerse themselves in the rich data collected
through the overarching nature of the research design. Tracy (2010) outlined eight distinct
criteria for determining and measuring the quality of qualitative research, including the existence
of a worthwhile topic, rich rigor, sincerity, credibility, resonance, ethics, meaningful coherence,
and a significant contribution to existing literature. Throughout the course of my research, I
made it my intention to work towards addressing all eight of the aforementioned criteria in order

to positively contribute to the overarching field of qualitative research.
Grounded Theory Methodology

Within the field of qualitative studies, researchers should make an effort to choose a
methodology that best answers their research question. One qualitative methodology in
particular, grounded theory, focuses on the development of a new theory that is grounded in the
data that are collected from the study participants and eventually reviewed and analyzed by the

researcher (Strauss & Corbin, 1994). While grounded theory shares some similar qualities with
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other methodologies, including the collection of data through interviews and observations and its
utilization in the field of social science, several key differences set it apart in qualitative research.
For one, grounded theory is explicitly concerned with the development of a new theory when the
researcher is examining a unique population or subject. Additionally, grounded theory provides
access to what is known as conceptual density, which refers to the opportunity for codes, themes,
and an overarching theory to emerge that collectively have rich and insightful findings that are
supported by the data gathered from the research participants (Strauss & Corbin, 1994).

When grounded theory is employed within a research design, it allows for the creation or
revision of a theory that could assist in the development of practices, policies, and programs that
impact the research participants, who have experienced the processes at the focus on the
grounded theory design (Creswell, 2007). Within my own research design, | have created a new
theory that was developed through the exploration of the factors that positively influenced the
first-to-second year institutional and major persistence efforts taken by first-generation
engineering students in a first-year program, and will be addressed in later chapters. In addition
to conducting a pair of interviews for each research participant, | also kept a diligent set of notes
and memos to strengthen the argument for employing a grounded theory methodology, as memos
kept throughout the data collection and analysis procedures are critical for recording concepts
and themes found among the dataset. For the purpose of my research, this methodology process
was designed, developed, and implemented with the intention of creating a new theory that
addresses the factors that positively influenced the first-to-second year institutional and major
persistence efforts of first-generation engineering students that participated in a first-year
program. Figure 3-1 below demonstrates a comprehensive visual representation of the

chronological timeline of the research.
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Figure 3-1: Chronological Timeline of the Research
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Setting

At Kansas State University, a large, land-grant, public, and four-year institution in the
Midwestern United States, the faculty and staff within the College of Engineering set out to
establish and develop a first-year program that would ensure a quality experience for incoming,
first-time engineering undergraduate students. In order to provide additional resources designed
to combat the risk of attrition for first-year students, the College of Engineering enrolls students
who have either been selectively admitted into the College or have been fully admitted and
voluntarily select General Engineering as their major in a one-credit hour course called
Engineering Orientation (DEN 160) taught by professional academic advisors and overseen by

the Assistant Dean of Retention, Diversity, and Inclusion.
Research Participants

By working with the Assistant Dean of Retention, Diversity, and Inclusion within the
College of Engineering, | was able to view a list of first-generation students who enrolled in
DEN 160 during their first semester on campus and had been retained in an engineering major,
which Kansas State University reported to the Board of Regents upon the twentieth day of the
following Fall semester. During the initial inquiries with potential study participants, I
disseminated information regarding their participation in the qualitative study, which involved
two interviews with each participant. In order to maximize data collection within a grounded
theory design, | continued to interview students until a saturation of data had been achieved
(Creswell, 2007). The participants in the research were a) first-generation students, b) had
participated in the first-year engineering program, and c¢) were still enrolled in an engineering

major upon the twentieth day of the aforementioned semester. All of the participants in the study
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had completed their first year of college at Kansas State University, and each of them had

successfully persisted from the first to their second year as an enrollee in an engineering major.
Data Collection Methods

In this research, engineering undergraduate students who participated in a first-year
program provided the opportunity for the exploration of the factors that positively influenced
their persistence from the first to their second year in an engineering major at Kansas State
University. Methods of data collection that can be implemented into grounded theory designs
range from observations to interviews, the latter of which is the most commonly utilized for
research purposes (Creswell, 2007; Merriam, 2009). Through careful examination of the
participants’ responses related to experiences, influences, actions, and behaviors, I was able to
work towards comprehensive discoveries beyond those at the surface level. Effective interviews
within a grounded theory design are those that make a concerted effort at the beginning to gather
a wide array of data and then begin to narrow the focus as the data collection process starts to
conclude, eventually leading to a fully developed or saturated model (Creswell, 2007).

For the purpose of this study, the primary source of data collection included a pair of
interviews with each research participant, which is consistent with an overarching qualitative
design and recent studies concerning first-generation students, engineering majors, and a
grounded theory methodology (Barry, 2015; Strauss & Corbin, 2008; Creswell, 2007; Knaggs,
2012; Simmons, 2012). The first interview was approximately 60 minutes in length, and was
designed to address introductory topics and to establish a connection between myself and the
research participant. The second, follow-up interview was also approximately 60 minutes in
length, and was built upon the information covered and rapport established during the initial

interview, which allowed for research participants to provide clear and honest responses to the

57



questions, the subject material of which focused primarily on their levels of self-confidence,
interactions with peers, faculty, and advisors, as well as transition to the collegiate atmosphere
(Creswell, 2007).
Sampling of Participants

Within the field of qualitative research, purposeful sampling can be a beneficial starting
point for researchers, as its use within qualitative methodology is well established and tailored
towards studies with an abundance of content and researchers with finite resources at their
disposal (Palinkas et al, 2015). The study of individuals with very specific experiences or
knowledge, the willingness on the part of the research participants to be involved within the
study, and whether or not those individuals will be able to effectively describe their experiences
in ways that contribute to the overarching goal of the study are a few components that may
encourage a qualitative researcher to consider purposeful sampling within the confines of their
design. Researchers looking to achieve a deeper level of understanding among the subject
material and to maximize opportunities for data saturation could utilize purposeful sampling to
enable them to achieve their research goals and aspirations. Furthermore, the utilization of
maximum variation sampling, a specific technique within purposeful sampling, can enable a
researcher to encapsulate a diverse array of perspectives related to the subject material at the core
of the design (Laerd Dissertation, 2012). Within a particular research design, maximum variation
sampling can provide the necessary steps for a researcher to examine a specific subject from a
wide range of angles For my study, I incorporated a purposeful sampling of participants, as |
wanted to maximize my opportunity for saturation despite a smaller number of participants and

the possibility of low response rates among those that qualified to participate.
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Study Participant Recruitment

After viewing the list of engineering students who had enrolled in DEN 160 during their
first year and had persisted to their second year as an engineering student, | then sent out
inquiries to confirm their status as a first-generation college student. When | initially began
contacting potential participants for the study via e-mail communication to inquire as to their
willing participation in the study, | detailed expectations regarding the amount of time the study
would require, the types of questions that would be asked during the two interview sessions, and
the overarching methods to collect and understand the data (Appendix D). As each research
subject confirmed their participation through an e-mail reply, I made consent forms (Appendix
A) available for review prior to the initial interview, which were completed and signed before the
start of the initial interview.

The initial IRB application submission to the Kansas State University’s research
compliance office was completed in February 2019, and included those individuals who had
enrolled and completed the DEN 160 course in Fall 2017 (Appendix E). After a limited response
rate, an amendment to the original IRB application was made and submitted in April 2019 to
include those individuals that had completed DEN 160 in the Fall 2016 semester (Appendix F).
A second and final amendment of the IRB application was submitted to the compliance office in
August 2019 that allowed for incentives to be provided to those who participated in the study;
$25 Amazon gift cards were provided to each research participant, and each participant was
entered into a drawing for an additional $75 Amazon gift card (Appendix G). Research
participants that had completed both of their interviews prior to the second and final amendment
to the original IRB application submission were contacted and asked if they would like to also

receive the same participant incentives. After both amendments to the original IRB application, a
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total of 41 individuals that had enrolled and completed DEN 160 in either the Fall 2016 or Fall
2017 semester met the selection criteria.
Interview Structure

Following the confirmation via e-mail correspondence of participation in the study and
completion of the consent form, | conducted an initial one-on-one interview with each research
participant, which contained open ended questions (Appendix B) regarding their individual
experiences leading up to and during their first year on campus as an undergraduate student in
the College of Engineering. In the second, follow-up interview, | asked more in-depth questions
(Appendix C) that were built upon the content and information covered during the initial
interview, where the existence of a rapport between researcher and participant lead to complex
and insightful responses about the factors that positively influenced the first-to-second year
institutional and major persistence efforts of first-generation engineering students who
participated in a first-year program. Through the utilization of existing research on first-
generation students and engineering majors, | developed questions that explored and addressed
factors that include but were certainly not limited to self-confidence (Atman et al, 2010; Eris et
al, 2010; Matusovich et al, 2010; Navarro et al, 2014; Veenstra et al, 2009; Wang, 2013), pre-
college academic preparation (Hall et al, 2015; Honken & Ralston, 2013; Veenstra et al, 2009;
Wang, 2013), resources and programming (Honken & Ralston, 2013; Navarro et al, 2014), peer
interaction (Atman et al, 2010; Honken & Ralston, 2013; Litzler & Young, 2012; Navarro et al,
2014), and interaction with faculty and advisors (Honken & Ralston, 2013; Litzler & Young,
2012; Navarro et al, 2014).

While I informed the students beforehand that they should plan for approximately 60

minutes for both interviews, | scheduled them in a manner that allowed for flexibility for
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additional time to comprehensively address each question and any follow-up inquiries I saw fit.
The overarching design of the grounded theory methodology allowed for adaptation on the part
of myself and the participant to address the various inquiries that arose throughout the length of
each session. In order to effectively and efficiently engage in transcription immediately
following each session, | utilized the VVoice Memos feature on my cellular phone to record each
interview. Files associated with each interview were then securely stored and encrypted to ensure
the anonymity of the study participants. By taking careful consideration of individual schedules,

| conducted each step of the data collection process at points throughout the semester that were
cognizant of the research participants’ time and schedule. Each interview took place in a private
setting within the College of Engineering’s facilities that allowed for consideration of sensitive
or compromising information disseminated by the participants. In addition to the two interviews
that were conducted with each research participant, | participated in memo writing throughout
the length of the data collection and analysis stages of the design, which entailed the drafting and
writing of ideas and concepts related to the grounded theory during the open, axial, and selective
coding processes inherent to the data analyzing stage of the research design (Creswell, 2007). By
frequently visiting and revisiting the notes and memaos | wrote during all three stages of the
coding process, | was able to assist the overarching process of creating and developing a new
theory that related directly to the unique group of individuals — first-generation students that
began as engineering majors at the undergraduate level, enrolled in a general engineering
introductory course during their first semester, and persisted in engineering into their second year

of undergraduate work — at the epicenter of the study.
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Theoretical Sampling

Theoretical sampling, when properly incorporated within a grounded theory design,
focuses on the collection of data in ways that are shaped by concepts established through the data
(Strauss & Corbin, 2008). The researcher can employ theoretical sampling to lead to the
development of concepts, establishment of relationships, and identification of unique variations
without having to establish the parameters of collection ahead of time. After an initial collection
of data, an open coding process can drive and shape further collection efforts (Breckenridge &
Jones, 2009). Categories are then developed through a constant comparative analysis technique
that allows for codes to be initially assigned and potentially re-assigned to a variety of
classifications. When performed correctly, the incorporation of theoretical sampling within a
grounded theory design can provide the researcher with the content necessary to begin
formulating their theory (Creswell, 2007). The length of time a researcher spends in this part of
the data collection process can depend upon whether or not saturation of the data has occurred
and whether or not the theory at the core of the grounded theory design has been explored,
examined, and addressed in its entirety.

When employing theoretical sampling within the confines of a qualitative methodology,
the researcher should be cognizant of and take steps to combat inherent challenges that are
associated with the utilization of this component. Challenges commonly associated with the
incorporation of theoretical sampling within a grounded theory design include but are certainly
not limited to the idea that rigid data collection procedures can lead to data manipulation, the risk
that potentially unnecessary details are going to be included and described extensively, and that
the credibility of a study, design, or research project will be disconnected from the process that

led to its establishment (Breckenridge & Jones, 2009). By demonstrating patience throughout the
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data collection process, a researcher can make strides towards the development of a
comprehensive theory that provides a deeper understanding of the data and the study’s
participants. By showing caution regarding the inclusion of certain information within the
parameters of the study, the researcher can work towards managing the risk of including
excessive descriptions concerning unnecessary details. Through a concerted effort to
demonstrate transparency throughout the entire data collection process, the researcher can
strengthen the design’s credibility by showing proof that the theory has gone through all of the
necessary steps involved within a grounded theory design.

Several key components must be met and considered in regards to when the research
design calls for the shift from a selective sampling process to a theoretical sampling process.
Within the parameters of the data collection process in a grounded theory design, it is up to the
researcher to determine when the shift from selective sampling to the process of theoretical
sampling must occur (Draucker et al, 2007). The researcher must feel and believe that the
transition from selective to theoretical sampling had to occur at just the right time; not too early
in the process to exclude certain data from being collected, and not too late to alter the potential
depth of understanding that could arise from the research design. Furthermore, within a grounded
theory design in which interviews are being conducted as a part of the overarching data
collection process, it is essential for the researcher to conduct each interview in a way that leads
to new components, which would then lead to the development of new questions, which in turn
leads the researcher to new discoveries.

In regards to this research design, | employed theoretical sampling within my
methodology through several distinct and purposeful actions, including the addition of new

questions after the first few interviews, expanding the population pool of prospective research
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participants, and a comprehensive immersion into the data following the conclusion of each
interview with the research participants. After the first two interviews had been conducted, |
noticed a particular concept that organically arose from each conversation that had not been
included in my original list of questions. The subject of this additional component focused on the
balance of support and pressure to attend and succeed in college that an individual may or may
not receive from their parents and family members. After the first two interviews, | added a
question about that balance to the questions | asked each additional research participant.
Additionally, | added an amendment to my original IRB application to include those individuals
who completed DEN 160 in the Fall 2016 semester to further expand the pool of prospective
research participants in the pursuit increasing the likelihood of obtaining rich data from the data
collection process. Furthermore, after each interview had been recorded, transcribed, edited, and
sent to the research participants for member checking, | would listen through the audio file an
additional time in an effort to work towards additional questions and further discoveries.

Member Checking

When properly employed, member checking can provide the researcher with a

comprehensive assessment of the trustworthiness of the design’s overarching structure. Designed
with the intention of examining the credibility of conclusions drawn from the collection of data,
member checking, also known as participant validation, occurs when the data is shared with the
participants in order to confirm that the recorded responses accurately reflect their experiences
(Birt et al, 2016). One of the most common practices associated with member checking involves
the transcription and dissemination of interviews and conversations to the research participants,
where they can then be asked to review, clarify, or expand upon the words found within the

transcript (Birt et al, 2016; Carlson, 2012). While member checking can occur in various forms
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throughout a qualitative research design, more often it is employed as a singular occurrence, the
purpose of which is to verify the transcript of an interview or conversation (Birt et al, 2016).
Depending upon their preferences, the research participants may wish to receive the transcripts in
a specific form in order to provide a comprehensive review, which could include either physical
or electronic copies upon successful transcription on the part of the researcher. Given the
convenience related to both communication and scheduling, | sent electronic copies of the
transcribed interviews to the research participants, which provided the necessary time and
motivation to participate in member checking. In order to maximize the benefits of employing
member checking, | digitally transcribed all interviews and sent the transcript verbatim to the
research participant within two to three days of the completed transcription process (Appendix
H). Furthermore, | provided a comprehensive set of details, instructions, and expectations,
including a request that the research participant read the transcript in full in order to confirm the
contents of the transcribed interview and offer, if they deemed it necessary, any additional
context or clarity that would contribute additional depth to their responses.
Theoretical Saturation

The process of simultaneously collecting and analyzing data continued to occur until the
point at which | believed data saturation had occurred within the parameters of the study. The
saturation of data is a point within the research design where all of the concepts involved
throughout the data collection and analysis processes have become described and illustrated in a
comprehensive manner (Strauss & Corbin, 2008). While the saturation of data in a particular
research design does involve a point at which no new categories, themes, or concepts are
materializing, the researcher should be more concerned with whether or not relationships exist

within those concepts, themes, and categories, the depth of those connections and relationships,
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and how those factors can shape the development of a grounded theory. While Strauss and
Corbin argued that total saturation is unlikely to ever be accomplished, researchers designing a
grounded theory study should be practical in terms of when they believe to have achieved data
saturation within the parameters of their own design but should exercise caution when deciding
to finish collecting data.

Out of the 41 total individuals that met the research criteria, 14 responded and indicated
that they would be willing to participate in the study, which equates to a 34 percent response
rate. Consistent with grounded theory designs, | continued to contact and interact with the
research participants until data saturation had occurred (Creswell, 2007). For the purpose of my
research, 26 total interviews, each 45 minutes to an hour in length, were conducted among 13
research participants. After the twelfth participant had completed their interview, | believed that
a saturation of data had occurred and all concepts, themes, and elements derived from the data
collection process had been comprehensively addressed and illustrated. An thirteenth research
participant was confirmed, and the resulting data from their initial and follow-up interview did
not contribute any new concepts, themes, or elements to the study, but instead reinforced what
had already been determined through the simultaneous data collection and analysis processes
through the constant comparative analysis technique at the core of this research design. The
fourteenth and final individual that met the research criteria and expressed a willingness to
participate was contacted and informed that their participation would not be necessary, as |

believed that data saturation had been achieved.
Data Analysis

Effective data analysis in a qualitative research design should focus not on outcomes or

the establishment of causal relationships, but on a wide-ranging exploration process with the
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intention of discovering patterns by sorting through rich and complex data that provides an
underlying narrative or image of the participants’ efforts and experiences (Suter, 2014). Through
the incorporation of words, metaphors, visual representations, and other creative forms of
expression, the qualitative researcher should invite the opportunity for flexibility and adaptability
regarding the development and progress of their respective study. Furthermore, the data analysis
portion of the study should incorporate various themes, ideas, and categories in which to connect
the process or phenomena being examined in the first place. The data analysis portion of a
qualitative study, arguably, would more appropriately be named an understanding of data, given
the goal of discovering meaning among the complex and comprehensive information.

In order to effectively engage in the process of data analysis, | employed a constant
comparative analysis technique, which is one of the most common and effective forms of data
analysis and enables the researcher to simultaneously code and analyze the data collected from
the research participants (Kolb, 2012). In qualitative research, the constant comparative
technique is one that is most often utilized by researchers employing a grounded theory approach
to the overarching design of their study (Parry, 2011). By incorporating the collecting, coding,
and analyzing of data into one comprehensive process, researchers employing a constant
comparative technique work towards the development of a new theory that adheres to the data
collected through the research design and can be examined in future studies (Kolb, 2012). While
the constant comparative technique for analyzing data is traditionally more demanding regarding
time and consideration, the researcher is presented with the opportunity, under this particular
methodology, to work from the start with rich data to the creation of a new theory that provides a
unique insight into the individuals involved within the study. Through the incorporation of

interviews into the overarching methodology, researchers can provide themselves with the
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opportunity to collect rich data from the unique perspective of each research participant. With
each additional interview that the researcher conducts, new opportunities arise to connect and
compare categories among the responses from those who participate in the study (Parry, 2011).

When properly employed, comprehensive interview sessions with the research
participants can not only collect a rich set of data in which to analyze, but an extensive volume in
which to create and foster a new theory that helps provide context and insight into the
experiences and perceptions of the research participants (Kolb, 2012). In order to enable the
opportunity for the greatest exploration and analyzation of the data collected from the study
participants, the researcher must strive to collect data until a point of saturation has occurred,
which is when the incorporation of additional research participants and responses does not
contribute any new information to the existing collection (Kolb, 2012). Furthermore, the constant
comparative technique should be continuously employed by the researcher until it is believed
that all of the categories and the relationships between those categories are concise and coherent
(Perry, 2011). For this particular grounded theory design, | incorporated a three-step coding
process outlined by Strauss and Corbin (2008), which included open coding, axial coding, and
selective coding in order to examine all of the data collected from the research participants.

For the purpose of my study, | was able to adhere to this three-step coding process within
a constant comparative data analysis technique in order to maximize the opportunity for a
grounded theory that provided insight into the unique group of individuals involved in the study.
Overall, I believe that the effective implementation of a constant comparative analysis technique
was the best fit to addressing the overarching research question and exploring the factors that
positively influenced the first-to-second year institutional and major persistence efforts of first-

generation engineering students that participated in a first-year program.
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Organization of Transcripts

At the beginning of each interview, | would inform the research participant that | would
be recording our conversation in two distinct ways, which allowed me the opportunity to focus
my attention on the participant and pick up on specific verbal and non-verbal cues, to know
when to ask follow-up questions, and how to frame my own verbal and non-verbal
communication in ways that would establish trust and build rapport throughout the length of both
interviews. Through the utilization of the Voice Memos application on my cellular phone and the
Speech Recognition feature within Microsoft Word on my computer, the process of recording
and transcribing 26 separate interviews, each 45 to 60 minutes in length, was made significantly
more manageable throughout the data collection process. After each interview had been
transcribed and assigned a pseudonym based upon the individual that had been interviewed, it
was edited for content and grammar before being sent to the corresponding research participant
for confirmation that the transcripts were correct to the best of their knowledge and accurately
reflected that which took place in each conversation. Finally, after receiving confirmation
through the member checking process that the content was accurate to the best of their
knowledge, each transcript was uploaded to a secure folder on my laptop computer, which is
equipped with a password protected login system for additional security support.
Open Coding

The first step in the coding process, open coding, involves the initial comparison of data
that are collected from the research participants with the intention of developing an
understanding of the data (Strauss & Corbin, 2008). In order to begin the process of open coding,
| first set out to establish nodes, which would form the foundation of the procedures of data

collection. Through the utilization of the NVivo 12 software package made available by QSR
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International, | was able to identify and organize nodes from the interview transcripts in an
effective and efficient manner. NVivo 12 for Windows Help (2019) defines nodes as “themes or
topics that you find in your files,” where a comprehensive coding process supplies each
individual node with appropriate references. Across all 26 interviews with 13 research
participants, | identified 78 different and unique nodes, including the following examples:
parents, studying, friends, tutoring, internships, and networks. In a manner consistent with a
grounded theory design and a constant comparative analysis technique, | purposely selected
nodes in ways that made them flexible and adaptable to maximize opportunities to “open the data
to all potentials and possibilities contained within them” throughout the data collection and
analysis processes (Strauss & Corbin, 2008).
Axial Coding

Axial coding, the second step in the process, centers on establishing connections among
the collected data with the intention of taking smaller subcategories and assigning them to a
larger and more comprehensive category (Strauss & Corbin, 2008). Throughout the axial coding
process, visual models can be employed that allow the researcher to determine categories and
examine the conditions that influence those specific categories (Creswell, 2007). By carefully
examining the nodes as | progressed through the data collection and analysis processes, | was
able to engage in the axial coding procedures by relating the various categories and elements to
one another in order to create theme node subcategories and theme node categories consistent
with the purpose of the research. Similar to the open coding phase, the utilization of the NVivo
12 software allowed me to organize and manage the nodes, identify and establish relationships
among them, and build those identified relationships into theme node subcategories and

categories. The NVivo 12 software also enabled me to create and build node hierarchies, which
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further enhanced the data analysis process through a strong visualization of the relationships
between the themes, categories, and elements present in the interview transcripts, which can
provide clarity in identifying connections and help maintain an efficient management of the data
(NVivo 12 for Windows Help, 2009). Table 3-1 below shows several examples of node and
theme node subcategories and category hierarchies that | was able to identify and establish
throughout the collection and analysis of data from the initial and follow-up interviews.

Table 3-1: Examples of Node and Theme Node Subcategories and Category Hierarchies

Theme Node Category | Theme Node Subcategories Nodes
Community College
Involvement with Programs Robotics
and Resources at the High Teachers
School Level Preparation
High School
Encouragement
Encouragement from Parents Family
Support and Preparation and Family Members Support
Prior to University Parents
Enrollment Campus Visit
Exposure to Engineering and Engineering
the Undergraduate Institution Kansas State
University
Motivation
Development of Motivating Expectations
Factors and Expectations Confidence
Balance
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Memo Writing

Memo writing, according to Strauss and Corbin (2008), includes specific records kept by
the researcher in written form that consist of efforts throughout the data analysis process. When
properly employed, memo writing enables the researcher to encapsulate their thoughts in writing
in ways that help their theory evolve and emerge within a grounded theory methodology
(Creswell, 2007). Throughout the data collection and analysis procedures, | primarily engaged in
memo writing as | was transcribing, reviewing, confirming, and coding the data, but also found
notes taken during and immediately following individual interviews to be effective. For the
purpose of my research, memo writing helped me to better understand themes, categories, and
elements discovered throughout the data and assisted me in starting the process of assembling a
comprehensive theory regarding the experiences of the research participants.
Table 3-2 below shows several examples of memos that | had written throughout the collection

and analysis of data acquired from the research participant interview transcripts.
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Table 3-2: Examples of Memo Writing Throughout the Data Analysis

Memo Example #1 | Balance of Pressure and Support: March 22, 2019

After completing both sets of interviews with the first two research
participants, | have noticed that each of them, when asked about
their preparation prior to beginning their undergraduate career,
have mentioned a feeling of genuine support from their parents
regarding their decision-making process, despite the parents not
having as much personal experience with college. | am curious to
see if other research participants have similar feelings, and if they
end up feeling more pressure than support from their parents in
terms of attending and succeeding at the undergraduate level.

Memo Example #2 | Changing Importance of GPA and Grades: April 11, 2019

Several times now | can recall the research participants mentioning
how important it was for them in high school to maintain a high
grade point average (for scholarships, competitions among peers)
and how they wanted to maintain those same figures in college,
only to adjust those goals after the first couple of semesters or even
months. While the motivations for changing their GPA goals for
college are vastly different, one important item is remaining
constant: an acceptance that they did not want to necessarily be
defined by their grades or GPA in college, but what they were able
to take away from their collegiate experience in and out of the
classroom.

Memo Example #3 | Recognition of Study Habits: April 16, 2019

Knowing how and when to study is key to adapting and adjusting
to the transition from high school to college in terms of the
academic expectations. Several times now | have heard mentioned
that there was a period of adjustment — usually within the first few
weeks or months — where study habits that were successful in high
school were insufficient at the collegiate level, and that adjustments
had to be made in order to complete assignments and study for
exams. Individuals that had mostly studied on their own embraced
the idea of a group study environment, and individuals that had
connected with teachers at the high school level but were initially
hesitant and reluctant to reach out to professors were scheduling
visits during faculty office hours.

Selective Coding
The third and final step, selective coding, involves the selection and exploration of an

overarching category to which all of the other categories discovered during the previous coding
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processes can be connected (Strauss & Corbin, 2008). Selective coding, when executed properly
within the design of the study, provides validation for the identified relationships and allows the
researcher to develop and foster a grounded theory from the data they have collected (Creswell,
2007). Once the theory has been developed, the researcher can then establish certain statements
or proposals that interconnect all of the categories and elements within the coding structure. In
grounded theory research designs, the selective coding process can also refer to the process by
which a researcher wishes to achieve theoretical integration within the parameters of their design
(Strauss & Corbin, 2008).

Several crucial steps must be taken on the part of the researcher in order to ensure that
their theory will be constructed with a solid, transparent, and sustainable foundation. Initially, the
researcher must make an effort to work towards the identification of a central category, which
will serve as the study’s primary theme. Strauss and Corbin (2008) suggested that the researcher
should select the category that has the “greatest explanatory relevance and highest potential for
linking all of the other categories together” for the central category of their research. However,
the selection of a central category is not without its difficulties, whether the researcher feels as
though each category has an equal share of relevance to the study’s design or there are missing
pieces that prevent the researcher from moving on in the analytical process. Considering the
inherent difficulty in selecting a central category, memo writing plays an especially important
role within the parameters of a grounded theory methodology, as the procedures behind the
construction of a substantial theory rely heavily on the utilization, development, evaluation, and
interpretation of raw data into various connections strung together with comprehensive and

insightful memos.
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As a starting point for engaging in the process of selective coding, | combed through all
the memos | had written throughout the collection and analysis of data in an attempt to identify
ways in which all of the various themes, elements, and categories could connect with one
another. Following these initial efforts, | found that re-examining the memos, drawing both
simple and elaborate diagrams, establishing a story line, and budgeting time to evaluate my
progress were all beneficial in my overarching goal of working towards integration and the
identification of a central category. After the central category had been identified and selected,
steps were taken to begin refining the theory, which consisted of three crucial tasks: examining
the central category for lapses in logic, reviewing categories to determine those that needed to be
reinforced and those to be removed, and ensuring the validation of the overarching theory
(Strauss & Corbin, 2008). It is the responsibility of the researcher, within the parameters of a
grounded theory methodology, to ensure that their theory is comprehensive enough to be
identifiable by those who participated in the study should the situation arise where specific

elements related to the participants’ individual cases are absent or incomplete.
Positionality

When properly employed, qualitative research has the potential to serve as a means to
establish a shared space that is occupied and molded into place by the researcher, the research
participants, and the various identities that exist within and influence the overarching research
design (Bourke, 2014). By making a concerted effort to understand identities, perceptions, and
biases that could potentially influence and affect the research, I took steps to understand the
questions and inquiries that formed the foundation of the study, the individuals | examined, and
the means by which to engage and communicate with the research participants. Given my

professional history and interest in the success of traditionally underrepresented and underserved
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student populations at the higher education level, it was imperative that | took a proactive
approach to discussing my positionality as it relates to the parameters of this study design.
Within my professional career, | have served a variety of roles encompassing responsibilities that
impact a wide array of populations and constituencies at the postsecondary educational level. In
addition to recruiting prospective high school and transfer students, | have provided academic
advising for individual students and have advised a number of different on-campus
organizations. Additionally, | have served on several campus-wide committees, task forces, and
working groups that adhere to the institutional mission of student success, academic
development, and program implementation. Although the success and persistence of
undergraduate students on the collegiate level is an integral part of my professional
responsibilities and aspirations, | believe that better equips me to examine the phenomena at the
center of this study from an invested yet impartial viewpoint.

Furthermore, | recognize that how | shaped meaning from the rich data I collected from
the research participants may have been impacted by my tenure as a professional in higher
education working with specific student populations. However, | am confident that my research
design allows for a comprehensive exploration of the factors that positively influenced the first-
to-second year institutional and major persistence efforts of first-generation engineering students
that participated in a first-year program and properly addresses my positionality as it relates to

the research and its participants.
Trustworthiness

In qualitative research, efforts to establish forms of validity and reliability have led to the
development of standards related to the trustworthiness of studies, and involves considerations

ranging from the identification of the proper patterns and themes to the presence of certain
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perspectives and biases on the part of the researcher (Nowell et al, 2017). Continued
development in the field of qualitative research has established that the presence of four
components — transferability, dependability, confirmability, and credibility — provides evidence
and support for the existence of trustworthiness in the parameters of a specific design. Within
this particular study, I took steps to address all four throughout the inherent structure of the
qualitative research and grounded theory design with specific strategies and methods.
Transferability

While the qualitative researcher traditionally does have advanced notice of where other
researchers may wish to implement the findings of a particular study, the researcher must take
strides to address transferability in their work, which focuses on whether or not the inferences
made after data collection and analysis can be generalizable to other research sites. Grounded
theory research designs traditionally strengthen transferability by offering exhaustive
descriptions of every facet involved in their design. In order to properly address transferability
within the parameters of my study, | provided extensive details regarding my methodology in
order to proactively prepare for the instance where engineering programs at other institutions
may wish to examine the efforts of similar populations.

Dependability

In qualitative research, dependability refers to whether or not the researcher has clearly
explained and disseminated information regarding the methodological process of the design. As
the researcher is explaining the various parameters of their design, they should keep in mind the
degree of effort a reader with no prior knowledge of the study or its target population would have

to exhaust in order to properly understand every facet of the study. For the purpose of my
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research, | addressed dependability by making a determined effort to ensure that each component
of the design is clear and concise.
Credibility

Just as the researcher should be concerned about finding the right methodological
approach that fits the nature of that which they wish to study, so too should they concern
themselves with whether or not the narrative drawn from the collected data fits with the
perceived factors that positively influenced the persistence efforts of the research participants.
For grounded theory research studies, it is recommended that a purposeful focus on the
triangulation of data — through multiple data collection methods — can effectively address
credibility within the inherent design. For the purpose of my research, | addressed credibility
through the employment of three distinct methods that are consistent with grounded theory
designs — interviews, memo writing, and member checking (Creswell, 2007).

Confirmability

Within the confines of qualitative research designs, confirmability refers to whether or
not the interpretations and inferences, on the part of the researcher, have been gathered from the
data acquired through interaction with the research participants. Essentially, confirmability
occurs once the researcher has addressed and established transferability, dependability, and
credibility within their respective study in a consistent format. In order to properly address
confirmability within the parameters of my study, | made a concerted effort to ensure that the
three aforementioned components related to trustworthiness were properly identified, addressed,

and reinforced throughout the length of the grounded theory research design.
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Ethical Considerations

As researchers develop study designs of a qualitative nature, certain efforts regarding
ethics — research practices involving human subjects that are guided by moral standards — should
be taken into consideration (Birks & Mills, 2015). In addition to efforts taken on by those
conducting the study, specific organizations like institutional review boards, especially within
the scope of educational research, oversee processes related to the conduction of ethical research.
Within the parameters of this particular study, | focused on ethical considerations through the
creation and dissemination of informed consent forms prior to the start of the data collection
process. Furthermore, before the start of the interviews, | encouraged participants to share any
questions or concerns they might have had about any subject or topic related to the nature of the
research. After signing the informed consent forms but before the start of the initial interview, I
instructed each participant that they had the opportunity to remove themselves from the study at
any point, that they had no obligation to answer a question should they feel uncomfortable or
unsure, and that any feeling of discomfort or hesitation towards any of the questions would be
immediately acknowledged and addressed.

In order to protect the anonymity of the research participants, | kept all notes, documents,
NVivo and other associated digital files, transcribed interviews, and information that could lead
to someone outside the study to discover the names of those involved within the study in an
encrypted folder on a laptop computer. Additionally, because | knew the identities of the
research participants, | have changed the names of those involved within the study to
pseudonyms to help maintain confidentiality. Furthermore, | have received full approval from the
Kansas State University Institutional Review Board At its core, college student retention is an

incredibly complex and multifaceted phenomenon that affects and challenges professionals
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within higher education at every level and institution. Considering the nature of college student
retention and the variety of theories, studies, and programs that have been developed at the
postsecondary educational level, | recognize that the persistence (or departure) of first-generation
engineering students who participated in a first-year program cannot be solved with a single

resource or initiative.
Summary

The objective throughout the length of this chapter was to provide a comprehensive
overview of the research methodology, which involved a grounded theory design within an
overarching qualitative design. When employing a grounded theory design, the researcher should
be cognizant of the ways in which to strengthen the trustworthiness of the design. Through the
incorporation of previous studies found in the body of research related to college student and
engineering major persistence, first-year success programs, and the experiences of first-year
students, this particular study was designed with the intention of adding to the existing literature
focusing on the factors that positively influenced the first-to-second year institutional and major
persistence efforts of engineering students who would greatly benefit from additional support
during the crucial first two semesters of their collegiate tenure. Through the incorporation of a
qualitative approach, a grounded theory design, and a constant comparative data analysis
technique, | strongly believe that a greater understanding of how this unique first-generation
student population persists in an engineering major, comprehensive programs, resources, and
support systems can be developed and improved upon that are conscientious of their various
precollege characteristics, interactions with their respective peer environments, and experiences

that happen in and outside of the classroom.
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Chapter 4 - Results

Throughout this chapter, | will address the results of this research study. Within the
parameters of this study, the overarching purpose was to explore the factors that positively
influenced the first-to-second year institutional and major persistence efforts of first-generation
undergraduate students in a first-year program in the Kansas State University College of
Engineering. In order to achieve the aforementioned purpose, the following research question
was created and positioned at the center of the study: What were the factors that positively
influenced the first-to-second year institutional and major persistence efforts of first-generation
engineering students that participated in a first-year program?

As a part of the comprehensive processes of data collection and analysis, | employed a
grounded theory design within the scope of a qualitative research methodology (Strauss &
Corbin, 2008). The primary sources of data included two, one-on-one interviews with each
individual that participated in the research, which is consistent with an overarching qualitative
design and recent studies involving first-generation students, engineering majors, and a grounded
theory methodology (Barry, 2015; Strauss & Corbin, 2008; Creswell, 2007; Knaggs, 2012;
Simmons, 2012). Through the incorporation of a constant comparative analysis technique, the
data collection and analysis processes enabled the materialization of several significant and
fundamental themes and concepts (Strauss & Corbin, 2008). Throughout the processes of data
collection and analysis, individual nodes helped to create clusters, which were broken up,
reassembled, and reorganized multiple times over. When node clusters were organized in ways
that were supported by the data, the clusters were then converted to subcategories, which then
served as foundational components for each of the six primary elements that positively

influenced first-generation engineering student first-year persistence. Each element was
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comprised of two to four subcategories that were created from nodes that were coded from the
interview transcripts, which were the primary sources of data for the research design. The
content found within this chapter are organized into the following sections: (a) description of the
research participants, (b) introduction and explanation of the six primary elements that positively
influenced persistence among the research participants, (c) the theoretical model that developed
as a result of the constant comparative analysis and extensive data collection and analysis
procedures, and (d) a summary of the efforts related to the collection and analysis of data from

the participants within the research design.
Description of Research Participants

Given that all of the research participants would have completed the DEN 160 first-year
orientation course in the Fall 2016 or Fall 2017 semester, each of the individuals involved within
this study were in their sophomore, junior, or senior year of college, depending upon when the
interviews occurred throughout the data collection process. In addition to those that started off in
the General Engineering program, the research participants identified specific majors in which
they were enrolled, including Architectural Engineering, Biological Systems Engineering,
Computer Science, Electrical Engineering, Industrial Engineering, and Mechanical Engineering.
Each of the research participants matriculated to Kansas State University as first-generation
college students, which the institution defined as “students who will become the first members of
their family (parents, grandparents) to graduate from a four-year college or university upon
successful completion of the academic requirements of their major” (Kansas State University,
2018Db). In order to protect their identity and preserve the confidentiality of the research
participants, each was assigned a pseudonym at the start of the data collection process and

include the following: Benjamin, Christopher, Damien, Edgar, Hannah, Jackson, Johanna, Kevin,
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Mary Beth, Matthew, Penelope, Rebecca, and Walter. Each of the 13 individuals successfully
attended and completed both the initial and follow-up interviews as a part of the data collection
and analysis procedures. Demographic information collected from each of the research
participants included their engineering major at the start of their first year, their engineering
major at the start of their second year, gender, intended major, and ethnicity. Table 4.1 presents
the pseudonyms and demographic data for each of the 13 research participants.

Table 4-1: Research Participants’ Demographic Information

Name for  Engineering Major at  Engineering Major at Gender Ethnicity

Study Start of First Year Start of Second Year
Benjamin General Computer Science Male Unknown
Christopher Mechanical Mechanical Male White
Damien Electrical Chemical Male White
Edgar Architectural Architectural Male Hispanic
Hannah General Civil Female White
Jackson General Mechanical Male White
Johanna Biological Systems Biological Systems Female White
Kevin Mechanical Mechanical Male Unknown
Mary Beth Mechanical Mechanical Female Unknown
Matthew General Mechanical Male Unknown
Penelope Mechanical Mechanical Female Hispanic
Rebecca Mechanical Industrial Female Unknown
Walter General Electrical Male Hispanic

Six Primary Elements that Positively Influenced Persistence

Through the comprehensive processes of data collection and analysis within the
parameters of this particular research design, | have identified and illustrated six primary
elements that positively influenced persistence among the research participants, which were
drawn from and based upon the responses they provided throughout the extensive interview
process. The six primary elements include the following: support and preparation prior to
university enrollment; an adjustment of their academic approach and expectations; strong

connections with peers and relationships with friends; an incorporation of habits related to their
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academic and social responsibilities; an understanding and comprehension of their educational
investment; and the utilization of institutional support and programming. Within the confines of
this section, I will provide further evidence and context that supports the establishment and
identification of these six primary elements that positively influenced persistence, as well as
highlighting how the subcategories within each element were unique to the individuals — first-
generation students that participated in a first-year program — at the core of this study.
Support and Preparation Prior to University Enrollment

The first of these six elements focuses on the various forms of support that were received
and preparation that was made by the individuals prior to the beginning of their enrollment at the
university. Within this particular element, subcategories include their involvement with certain
programs and access to resources at the high school level, encouragement received from parents
and family members, their exposure to the concept of engineering and the undergraduate
institution, and the development of motivating factors and expectations before the start of their
collegiate tenure. The experiences and connections that these individuals established before their
very first day as an engineering student at the university set a solid foundation that greatly
impacted how their first year on campus unfolded. Figure 4-1 demonstrates the corresponding

node clusters associated with this particular element.
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Figure 4-1: Node Clusters for Support and Preparation Prior to University Enroliment

Involvement with Programs and Resources at the High School Level

As the research participants progressed throughout their respective high school

experiences, specific programming and resources in which they were immersed established a



solid foundation that helped prepare them to endure the challenge of studying engineering at the
collegiate level. Among all of those various experiences, several of the more noteworthy factors
included college-level courses that exposed them to the academic rigor of college, teachers and
coaches that encouraged and fostered their development, and research that the participants in the
study conducted on their own. Additionally, involvement in academies, pathways, and other
specifically-tailored programming available in high school had a profound impact on those that
had the opportunity to participate in them, including Kevin, who expanded on his unique
experience:
| was fortunate enough, going to Blue Valley [High School], to have our CAPS [Center
for Advanced Professional Studies] Program. | was able to do that for one semester and |
thought that was a really great experience. Getting to work on these professional projects
that are actually for the clientele of people who are working on projects to get out into the
market. That was one of my best academic experiences in high school, being able to do
that. I've always wished that there were more accessible hands-on classes in engineering,
even in college actually, because so many times | feel like I've talked with people and
they said, “I don't know how they expect us to go out in the real world just knowing all
these theorems and these equations.” They kind of feel like they're being thrown in the
deep end, just because they're doing all these hands-on things, all that knowledge you
gained, they just take bits and pieces and then teach you everything else new. | think that
if everybody was able to get more of that hands-on experience, then I think to me that
would make it a lot easier to grasp new concepts and to be able to translate that into

feeling more confident when you start those new things.
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At the high school she attended prior to making the transition to the university as an engineering
student, Penelope took full advantage of the opportunities available in one particular pathway:
I was involved in a program in high school called aerospace engineering, engineering
academy now, but it’s a four year program where you take advanced science and math
classes. Junior year, you have to take a projects class, and in that class, one semester
you're doing robotics and FTC [FIRST Tech Challenge], and senior year it was my
capstone, which | loved. We went the furthest in my school’s history, so we did really
good [sic] but it was fun. That’s the program that got me into design. I also learned CAD
[Computer-Aided Design] and worked with a 3D printer. | was the design lead [for the
robotics team], so I did 3D printing in high school.
Although she grew up attending Catholic elementary and middle schools, Rebecca discovered
that “the public schools in Olathe have 21% Century Programs,” which are academies that build
upon students’ interest areas and provide foundational support for career-related aspirations.
Looking at the options in front of her and the opportunities that the 21% Century Program would
provide, Rebecca “applied for that and thought that “if I get accepted, then I’ll go there,” but if I
don’t, then I’ll continue on with Catholic school.” As it turned out, Rebecca was accepted to the
academy in Olathe, and strongly believed that “having the program in high school definitely got
me to the point where I felt that I was ready” for the transition from high school to the university
setting as an engineering major. On the subject of specifically-dedicated programs and
academies at the high school level, Rebecca reflected on what her involvement meant to her and
other students with similar backgrounds:
For first-generation students, having something in high school, | think that's super

beneficial. | may not have been as interested in going to college or doing something like
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that if I hadn't had something to kind of give me a little bit of direction in high school to

get here. I think that's pretty helpful.

In addition to the 21% Century Program, Rebecca “did robotics in high school,” as did Penelope
and Walter. Looking for ways to get involved at his high school, Walter “joined the robotics
team” and discovered that he “really likes making that kind of stuff and how it works.”

Enrolling in and completing upper-level courses through Advanced Placement programs,
International Baccalaureate curricula, dual-credit agreements with local community colleges, or
engineering-related electives were a significant source of preparation among the research
participants. When | asked Kevin about the factors that most impacted his transition into the
engineering coursework at the university, he responded that “AP classes helped with the
transition, because they expect you to have no knowledge in drafting or 3D modeling. It did help
me in our Graphics class for [my] Mechanical Engineering major, and it made for an easier jump
into that, because I know a lot of people struggle with that” particular course. Edgar provided the
following response when | asked about his academic preparation prior to making his way to the
university to study engineering:

| did very difficult classes in high school. Dual-credit and AP classes as well. | was

taking challenging courses my senior year, a couple college prep courses, so | challenged

myself academically on purpose to keep a high standard for myself. And then, you know,
that's also instilled in me by my parents, and so in high school, | kept pretty good grades
with challenging courses. | felt like my teachers told me that as well, you know, that they
felt like | was very prepared as far as classes go.

As far as challenging prep courses and the path to an engineering major at the college level,

Johanna ““did the International Baccalaureate program in high school, and so that was a very
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rigorous workload. So that, on top of already being good at math and science, you’re just like,
directed in that direction.” When it came to the transition from high school to the university and
her engineering coursework, Johanna believed that “the IB [International Baccalaureate]
Program definitely prepared me really well for college.” The logic that Christopher employed in
regards to taking more challenging courses at the high school level centered on the idea that he
believed that “if you wanted to be an engineer in college, you probably have to set a little bit
higher standard for yourself in high school” given the notion that those high school classes “are
going to be easier than what I’'m going to be doing in college, so I need to set a higher standard”
when it comes to preparation. While they were not a part of a formalized program like Advanced
Placement or International Baccalaureate, Mary Beth found the dual-credit opportunities at her
disposal to be beneficial:

We did take college classes through our high school, so that was kind of helpful to see

what they were like and how they were structured. We didn't really have like, necessarily

an honors program, so the classes you took, everybody just kind of took. There wasn't

really any emphasis on what you are going to do after high school, it was more like, these

are the classes you need to take to finish high school.
For Damien, the opportunity to enroll in college courses as early as his “sophomore year of high
school” enabled him to start “trying to figure out what I want to do in terms of what college I
want to go to, or trade school” following high school graduation. Even though it was not an
engineering-specific course, Walter recognized how important a college elective in high school
was to his transition to the university to major in engineering:

| did take college classes throughout high school, which | got the experience to kind of

see that it was a little bit harder than high school because with high school, you really
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don’t have to study, honestly. Like, you can pass anything without studying, but with

those college credits, especially one, which was History of the US from 1877 to the

Present, that class, the professor was really rough on us. He really expected us to

understand the material, so | actually had to study, and I think whenever 1 transitioned

here, | saw that in all my classes.
While the college setting may take getting used to on the part of individuals making the
transition from high school, Hannah noticed that the larger environment, “with that many people
learning in a big setting, prepared me well” for her arrival on the university campus.

In addition to the challenging prep and college-level courses that comprised their daily
schedules, the teachers at the front of those classrooms provided essential encouragement and
fostered support among several of the research participants. As he was sorting through the all of
the options available after graduating from high school, Jackson noted that “the discussion of
engineering really came down to my physics teacher and my math teacher, and the discussion of
Kansas State University came down to my Dad, Mom, and my Social Studies teacher, who was
also my neighbor.” Given the involvement of these individuals, Jackson was grateful for the
support system that he had in place:

| definitely had the resources available to discuss what college was going to be like. | had

them [teachers] here to kind of prepare me for this transition. I do know that there's a lot

of students coming in that are looking [at college, engineering] and | know they don't
have that kind of support.
The size of his high school and its proximity to a local community college provided Edgar with a
pair of individuals that helped provide support and guidance at a crucial juncture in his academic

career, including his architecture program instructor, who “didn’t know much about college, but
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was still very supportive. He talked about some of his past students, [and] with him, it was
definitely more encouragement” about pursuing aspirations. Additionally, Edgar mentioned “my
advisor in high school. She works for Garden City Community College, she was also sort of
dual-employed at the high school” and was “someone very important that was very helpful in the
whole process” of preparing for transitioning to a four-year university to study engineering.
Throughout high school, Edgar remembered the support that those two individuals provided:
With my teacher and my advisor, that first thing for sure is when they introduce you to
engineering, they say most curriculums [sic] are very tough, but it's a very rewarding
career. So, after that first initial warning, it's just informing you of the real world, and
everything after that is definitely encouragement. The teachers were definitely
encouraging, saying that I would be fine going into engineering.
When | asked Penelope about individuals that inspired and supported her decision to attend a
university for engineering, she made mention of an advisor from one of her extracurricular
activities:
My coach for the robotics team, that guy was amazing. He had way too much on his
plate, he set a really good example, [and] he really took care of us, the students. He really
cared. | really liked him, and he’s the reason I did better in some of my classes in high
school.
Finally, a number of the research participants indicated a certain level of preparation and
research that they themselves conducted that helped contribute towards their transition from high
school to college in order to pursue a degree in engineering. Before he got to college, Kevin
performed “some research on what other people have suggested to succeed in college. | had

talked with people who were in college, but I still didn't feel like | completely knew what to
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expect” in terms of the environment and expectations. As Johanna progressed through her high
school coursework, she discovered a unique approach to organizing all of her various
opportunities for life after graduation:
Towards the beginning of it, | tried to make a table of all the different schools that |
would consider. | started making this table before I had visited anywhere, and you get
like, piles and piles of mail. So, if one caught my eye and | read it and I looked into it and
anything was interesting about it, I would put it on there. | wanted to be able to
differentiate between the different schools.
Setting the right set of expectations from the prior research he had conducted is what enabled
Benjamin to prepare for what it would take to navigate the jump from high school to college as
an engineering major:
| think me putting the pressure on myself thinking that college is going to be super hard
helped, because when | started college, | realized it's much easier than I thought it was. It
was a giant weight lifted off of me, and so that helped a lot, just like, psyching myself
into thinking that it's going to be harder than it actually is.
Encouragement from Parents and Family Members
The support and encouragement that parents and members of their family provided to the
first-generation engineering students comprises one of the most influential and prominent
components across all six elements related to positive influences on first-year persistence. Each
of the 13 research participants made mention of immediate and extended family members
throughout the interview process. The means in which parents and family were mentioned

strongly implied positive, encouraging, and supportive interaction prior to the students’ arrival
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on campus to pursue an engineering degree at the university. From the very beginning, Hannah
knew that college would be in her future, thanks in part to her family members:
My Dad, that was his huge thing, that he was going to send his kids to college. | had two
older siblings, and they both attended universities. They were a lot smaller, and so | guess
| always knew growing up that college was definitely in my future. It was something that
| was going to work towards, as well as my family was going to work towards.
In terms of encouragement and feedback towards considering going to college and majoring in
engineering, Hannah expressed that “it was a lot of my parents. | think that they were excited,
you know, with all of my siblings they were really excited, but it was kind of the first time where
they got to explore” a larger university setting. In addition to her parents being excited and
offering support, Hannah’s siblings provided encouragement from the perspective of a successful
college graduate:
My brother and sister in particular, their college experiences were a lot different. My
sister was in public relations, and then my brother was human resources, so it was a lot
different experiences for them. I think they were more the side of “make sure you're
enjoying yourself, [and] make sure you know what you're doing.”
Since the beginning, Mary Beth’s family “has always been super supportive,” and after she made
her way to the university, her Mom “has told me several times that if [ want to drop out of
engineering, that she would completely support that decision. She says that ‘I support what you
want to do’” without reservation. Mary Beth first noticed this unique brand of support when one

of her older siblings had to make a tough choice in terms of their educational pathway:
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| had a sister that started at Wichita State University, but didn’t like college and went to
cosmetology school, and my Mom was totally supportive of it. For everyone in my
family, my parents have been super supportive of anything we do.
While she has always had the support of her parents and family, Mary Beth never felt compelled
that attending college after graduating from high school was a requirement:
| felt pretty good about going to college, it wasn't ever something that was like, you
necessarily have to go, but it was like more like a “this is what's going to help you in the
long run.” It wasn't like, pressure to go to college, it was more of “this is probably what's
going to help you most throughout the rest of your life.” I've realized more that it's not
necessary to go to college to have a good life, but | see where my parents were taking it,
like it's going to help me a lot more in the long run.
Even though they did not pressure her towards college, Mary Beth admitted that it “was
definitely my family that pushed me into going into engineering,” and that the “support from my
family helped reinforce that yeah, | can do this, and if I really push myself, I can do it.” As she
was first starting the process of figuring out whether or not she wanted to attend college after
graduating from high school, Mary Beth admitted that “the only people I really involved and
listened to were family. | knew [that] they knew what was going to be the best for me, like the
best fit for me, they knew me better than anybody else.” When I asked Mary Beth a follow-up
question about how she involved her family in the college search process, she provided an
example of a particularly memorable conversation with one of her older siblings:
The one that sticks out the most is like, my brother. He is not very sociable, and we grew

up together, but he is not the kind of person to have a serious conversation with me. So,
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when he sat me down and talked to me and was like, “hey, you can do this,” that was
kind of like “wow, look at this, and how much my family believes in me.”
When she began the process of searching for colleges, Rebecca’s interest areas were influenced
by a number of factors, including “my Dad. He does construction, and so he’s into the hands-on,
kind of physics stuff of things,” which helped introduce her to the concept of engineering. With
the encouragement of her father and the idea of majoring in engineering in her mind, Rebecca
“did robotics in high school, and seeing him and my Mom’s excitement about that made me kind
of realize that this is something I want to do” when it was time to head off to college. In addition
to the positive influences of her immediately family members, Rebecca found inspiration and
influence from those within her extended family:
| definitely think my aunts and uncles did, because they all went to smaller, four-year
colleges. So, just talking to them and listening to their college experiences, and what they
did has taught me, especially looking for a place to rent. | remember them helping me
figure out the little details that my parents don’t quite see, and I’m like, I wouldn’t have
thought of that, so definitely them.
As Kevin shared details about his college search process with those around him, he became more
confident in the likelihood that engineering was going to be the right fit:
I wouldn’t say anybody was too surprised, a lot of people were very supportive about it.
My parents, for example, the main people that | talked to, they supported me in that
decision, because they've always wanted me to pick something that challenged myself
and kind of pushed me.
When the prospect of attending college was starting to become a reality, Kevin found inspiration

to work hard and pursue a career that he would enjoy from an example that was set at home:
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| would say my father is a huge role model. He got his associate's degree, but he and my
Mom married really soon after that, and he just wanted to find a job to keep their family
afloat and move on to find a different job after that. He has stayed with this company ever
since, he's been there 35 years, and just seeing his work ethic and seeing how he's been
able to become successful in this job that he wasn't necessarily qualified for and seeing
the end result of that, and that he is now living a happy life.
As a motivated and independent high school student, Benjamin “was the sole person that saved
up for college, got the scholarships, and found the colleges I wanted to go to” after graduation.
While this was going on, Benjamin recognized that “my Mom didn’t really care if [ went to
college or not. She is very proud that | am going to college, but she never really pressured me to
feel like I had to, and she’s always made me feel smart” about the decisions that have been made.
Although it was his own drive and ambition that led him to the university as an engineering
student, the support that Benjamin had prior to leaving for college had a lasting impact:
Growing up, it was just me and my Mom. My Mom, she wasn't married for a majority of
the time that | was a kid, she got remarried eventually, but having that very close
relationship with my Mom has helped a lot. She never put pressure on me to go to
college. I've always been a self-motivator, but because of that close relationship that I've
had with my Mom, it's important for me to have her validation.
Thinking back on the interactions he had with his parents regarding educational and professional
options following high school, Walter recollected the following response:
| don't think they really pressured me to go to college, because | knew that | wanted to go

to college, so they didn't really pressure me. They were just really happy that | was going
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to college and just doing all these things by myself, so | think they more supported me

then pressured me to go to college and choose a major.
As a result of that support, Walter developed the mentality that he wanted to succeed because of
his parents, given that “they’ve always helped me through the process” of choosing to attend
college as an engineering major. Christopher received a similar form of support as he was going
through the college search process, noting that his mother especially “was going to be on board
with whatever I tried to do, because she wanted to help me.” While he was navigating all of his
options, Christopher received help from his mother in the form of learning what “you do for
FAFSA [Free Application for Federal Student Aid], looking for loans and all that stuff” as a part
of the financial preparation for college. However, Christopher included his entire immediate
family when discussing his educational and professional plans for the future:

My parents, and my older brothers that had already gone through college, because they're

the only ones in my family that had graduated college at that point. | would talk to them,

especially my brother Carl, the one that graduated from here since he had been through it.

He had an idea of what was good because he had just done it, so I listened to him.
Looking back on when he first started to seriously consider attending a university after high
school, Jackson recollected that he “definitely had a lot of support for coming to college,”
including his father, who “encouraged me quite a bit. He was pretty indifferent about it, [but] he
said he was very supportive” of Jackson’s decisions. Even though he knew that the engineering
coursework “was going to be tough and it would require a lot of hard work and studying,”
Matthew believed that he “could make it through it” with the help and encouragement of his
parents, who “were just supportive, but wanted to make sure that I was committed coming in

instead of going two years and switching my major and stuff like that. They were really
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supportive” throughout the process. While primarily receiving support from her parents, Johanna

also consulted with a sibling that had been through the college experience:
My Mom and | were the main two, because my sister, since she's so much older, she had
already moved out at the time. We would tell her about different visits | would go on, but
it was mainly my Mom and | making the decisions and going to places. My Dad tagged
along to some of them, but he wasn’t as interested. He's like, “I don't care where you go,
you're smart, you're going to get there,” so that was kind of his mindset.

Furthermore, even though Johanna was an independent and self-driven student in high school,

she recognized the value of having the occasional jolt of motivation:
My Mom balanced it pretty well between giving me a kick in the pants when | needed it
and “you need to be doing research, you need to be deciding where you want to visit, it's
time to do another college visit,” and things like that, but still letting me [do it]. She
didn't just like, schedule [a visit] and say “okay, this is where we're going to go,” it wasn't
like that. I think that was really helpful, because | was really busy academically,
especially during my last two years of high school with the IB [International
Baccalaureate] program. She just did a good job of pushing me to keep looking into
options and consider a wide variety of options.

From the very beginning, Damien understood what his pathway would look like after he

graduated from high school:
| think I always knew. My parents pretty much raised me that I would, no matter what
was going to happen, that | was automatically going to go to college. That was very
important to both my parents. They said it was pretty much their number one goal for me

and my sister to go to college. So, | was kind of born and raised to have the mindset that
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no matter what, whether it is going to trade school, community college, or a university, |
knew that | was going to go farther than just high school, for sure.
After one particular visit to the university as a prospective engineering student, Damien
remembered how important it was in his mind to have the support of his parents regarding the
decisions he was making:
| think that's kind of when it started. | started to see how happy they were, and it wasn’t
about money anymore with them. It was more about me and what | wanted, and it was
kind of the first time ever that it was like, | felt like I was doing [sic] the right decisions,
making the right steps [sic] for what | wanted to do. | think stepping foot here, to be able
to take that tour and really be able to show my parents, to get them on board with what |
wanted to do was definitely that kind of last straw of “this is what | want to do.”
Growing up, Edgar saw first-hand the sacrifices that his parents made to set him up for success,
and it paved the way for how the trajectory of his educational and professional life would unfold:
For me, that was a very early decision in my life, that | knew | was going to attend
college. That came from, as you know, first-generation, first in my family to go to
college, my parents are immigrants, [and] they came from Mexico. So you know,
growing up | alwa