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Abstract

Although higher education aims to provide holistic learn-
ing and career preparation, there is growing skepticism
about its value, with segments of the public scrutinizing
concerns about tuition, student loan debt, and job pros-
pects. Between 2015 and 2020, Florida Gulf Coast Uni-
versity implemented a quality enhancement plan (FGCUS-
cholars) that worked to integrate undergraduate research
throughout the curriculum to enhance career-ready trans-
ferable skills in response to institutional assessments and
employer feedback. Results from annual assessments
indicated that research participants demonstrated higher
skill levels relative to students who completed alternative
capstones. Furthermore, continual exposure to research
skills throughout the four-year curriculum and emphasis
on information literacy led to higher skill levels. This
study highlights some positive impacts of undergraduate
research on transferable skills, emphasizing their rel-
evance across disciplines.
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Transferable skills, namely critical thinking, communi-
cation, problem solving, and adaptability, serve as the

Florida Gulf Coast University

bedrock of a successful and fulfilling career. Employers
increasingly demand candidates with career-ready skills
in addition to technical competencies. Therefore, insti-
tutions of higher education have increasingly fostered
academic environments that couple holistic learning with
career preparation (National Association of Colleges and
Employers 2022). However, the ability of higher educa-
tion institutions to provide students with material value
has been met with increasing skepticism by graduates,
employers, and society. For example, a recent report in
the Chronicle of Higher Education found that only 24
percent of graduates felt that their undergraduate experi-
ence provided significant value (Kelderman 2023). In
addition, perceptions about the value of higher education
have become increasingly politicized in the United States
(Parker 2019). In a time of public scrutiny regarding stu-
dent loans, tuition, and job prospects, universities must
be accountable if they wish to serve the best interests of
students and society.

Undergraduate research experiences may be expected to
develop career-ready transferable skills as well as, if not
better than, other high-impact practices (Ashcroft, Blatti,
and Jaramillo 2020; Chadha and Nicholls 2006; Hernandez
et al. 2018). To promote the development of transferable
skills, Florida Gulf Coast University (FGCU) implement-
ed an institution-wide quality enhancement plan (QEP)
called FGCUScholars: Think, Discover, Write in 2015
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that worked with departments to integrate undergraduate
research and scholarship across the university to improve
students’ critical thinking, information literacy, and writ-
ten communication (Gunnels et al. 2020). Although some
course-embedded undergraduate research experiences
(CURESs) and extensive opportunities for individual fac-
ulty-mentored research were in place before 2015, imple-
mentation of FGCUScholars started the coordinated effort
to integrate research skills across the four-year curriculum
and diverse majors. The transferable skills associated with
FGCUScholars were identified based on an internal assess-
ment and feedback from employers and graduate programs.
Although FGCU graduates were seen as proficient in disci-
plinary and content knowledge, stakeholders indicated that
students needed to improve their ability to (a) engage in
critical thinking and complex problem solving; (b) conduct
research and use evidence-based analysis; and (c) express
themselves professionally through high-level writing. To
enhance these skills, academic departments were required
to scaffold learning competencies, from general educa-
tion through capstone courses. Although academic majors
were encouraged to develop research skills throughout the
curriculum and students to engage in research-oriented
capstones, some departments used case studies, internship
and service-learning experiences, or academic reflections
(in which fourth-year students gave thought to their experi-
ences and learning over the previous four years) for their
capstones. The variety of capstone formats allowed com-
parisons of skill levels across types.

To learn how undergraduate research experiences affected
the expression of transferable skills over time and rela-
tive to other learning experiences, the critical thinking,
information literacy, and written communication skills of
fourth-year undergraduates who participated in a research-
oriented capstone were first compared with those of first-
year students and then with fourth-year students who
undertook different capstone experiences. If undergrad-
uate research experiences enhanced transferable skills
positively, fourth-year students who engaged in research
would be expected to demonstrate higher skill levels than
first-year students and fourth-year undergraduates who
completed alternative capstone experiences.

Methods

FGCU, established in 1997, is a public, regional, com-
prehensive university serving the academic, research, and
workforce needs of Southwest Florida. By 2020, the insti-
tution enrolled over 15,000 students, 85 percent of whom
were undergraduates (Florida Gulf Coast University 2023).
During the FGCUScholars initiative, FGCU employed
about 500 full-time faculty members and offered 52 under-
graduate majors, with additional graduate degrees.

To understand how undergraduate research experiences
affected career-ready transferable skills, the university
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conducted an annual university-wide assessment of stu-
dents’ written artifacts based on seven proficiencies modi-
fied from the AACU VALUE (Validated Assessment of
Undergraduate Education) rubrics (Association of Ameri-
can Colleges and Universities 2009). Critical thinking was
assessed based on content development, analysis, and syn-
thesis; information literacy according to students’ proper
identification and effective use of evidence; and written
communication by audience, disciplinary conventions, and
syntax and mechanics (Table 1).

University-wide assessments took place at the end of
each academic year between 2015 and 2020 (Szecsi et
al. 2019). To ensure broad representation across the uni-
versity, majors were organized into eight academic units
that reflected disciplinary differences among the five col-
leges (business, education, engineering, health and human
services, humanities, natural sciences and mathematics,
social science, and visual and performing arts). During
the spring semester, all majors were solicited to partici-
pate in the annual assessment with the goal of including
at least one representative major from each academic
unit (Table 2). All artifacts were assessed for majors with
less than eight graduating four-year students, excluding
student submissions that were set aside for norming. For
larger majors, a random sample of artifacts were assessed
relative to the size of the major, with a greater number of
artifacts assessed from large-size majors than medium-size
majors. In addition, approximately 6 percent of the final
essays produced by first-year students in a second semes-
ter writing class (approximately 115 artifacts per year)
were selected at random for assessment.

Faculty participation in the annual assessments was inclu-
sive and voluntary; every assessment included multiple
representatives from each of the eight academic units
and the university library. The assessment began with
a norming session, at which faculty agreed on the lan-
guage described in the assessment rubric, learned about
format differences among artifacts, gained understanding
of disciplinary-specific distinctions, and worked toward
conformity so that individual assessments reflected stan-
dards established by the group. Artifacts for norming
were selected randomly and not assessed. Faculty then
read, evaluated, and scored artifacts for each of the seven
assessed criteria on a four-point scale (Table 1), with each
artifact being read and evaluated by at least two assessors.
A third and potentially fourth assessor were required if
disagreement (< 85 percent agreement) among the first
pair of assessors occurred. For each artifact, the average
score was calculated for the seven assessed criteria and
then a total average was computed to measure overall
learning gains.

All statistical analyses were conducted with R (R Core
Team 2023). Permutated analyses of variance (ANOVAs)



TABLE 1. Modified AACU Rubrics for Assessment of Student Learning Gains?

Assessment criteria
Critical thinking:

content development

CT, cont dev

Critical thinking:
evaluation of informa-
tion; conclusion

CT, conclu

Information literacy:
identification and access
of information/evidence

IL, ident

Information literacy:
use information effec-
tively to accomplish a
specific purpose

IL, effec use

Written communication:
context of and purpose
for writing

WC, context

Written communication:
genre and disciplinary
conventions

WC, discipl

Written communication:
control of syntax and
mechanics

WC, mechan

4

Uses appropriate,
relevant, and compelling
content to illustrate
mastery of the subject,
critical analysis and
synthesis skills that con-
vey the writer’s under-
standing.

Skillfully analyzes and
evaluates information/
evidence related to the-
sis; conclusion is
insightful, logical, and
justified based on a
skillful evaluation of
evidence.

Demonstrates skillful
identification and access
of high-quality, cred-
ible, relevant sources to
develop ideas that are
appropriate for the
discipline and genre of
the writing.

Skillfully communicates,
organizes, and synthe-
sizes information from
sources to fully achieve
a specific purpose, with
clarity and depth.

Demonstrates a thorough
understanding of context,
audience, and purpose
that is responsive to the
assigned task(s) and
focuses all elements of
the work.

Demonstrates detailed
attention to and success-
ful execution of a wide
range of conventions
particular to a specific
discipline and/or writ-
ing task(s), including
organization, content,
presentation, formatting,
and stylistic choices.

Uses eloquent language
that skillfully communi-
cates meaning to readers
with clarity and fluency
and is virtually error-
free.

3

Uses appropriate,
relevant, and compelling
content to explore ideas
using critical thinking
skills within the context
of the discipline.

Adequately analyzes and
evaluates information/
evidence related to the-
sis; conclusion is logical
and justified based on the
evaluation of evidence.

Demonstrates consistent
identification and access
of credible, relevant
sources to support ideas
that are situated within
the discipline and genre
of the writing.

Communicates, orga-
nizes, and synthesizes
information from sourc-
es. Intended purpose is
achieved.

Demonstrates adequate
consideration of context,
audience, and purpose
and a clear focus on the
assigned task(s) (e.g.,
the task aligns with
audience, purpose, and
context).

Demonstrates consistent
use of important con-
ventions particular to a
specific discipline and/or
writing task(s), including
organization, content,
presentation, and stylistic
choices.

Uses straightforward
language that gener-
ally conveys meaning to
readers. The language
in the portfolio has few
eITors.

2

Uses appropriate and
relevant content to
develop and explore
ideas through most of the
work.

Attempts to analyze and
evaluate information/
evidence related to thesis
and use the evidence to
justify conclusions.

Demonstrates an attempt
to identify and access
credible and/or relevant
sources to support ideas
that are appropriate for
the discipline and genre
of the writing.

Communicates and
organizes information
from sources. The infor-
mation is not yet syn-
thesized, so the intended
purpose is not fully
achieved.

Demonstrates awareness
of context, audience,
purpose, and the assigned
task(s) (e.g., begins to
show awareness of
audience’s perceptions
and assumptions).

Follows expectations
appropriate to a specific
discipline and/or writing
task(s) for basic
organization, content,
and presentation.

Uses language that gen-
erally conveys meaning
to readers with clarity,
although writing may
include some errors.
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1

Uses appropriate and
relevant content to
develop simple ideas in
some parts of the work.

Takes information at face
value (little or no attempt
to evaluate quality of
information/evidence,
relationship to thesis, or
support of conclusions).

Has difficulty identifying
and accessing sources to
support ideas in writing.

Communicates informa-
tion from sources. The
information is frag-
mented and/or used inap-
propriately (misquoted,
taken out of context, or
incorrectly paraphrased,
etc.), so the intended pur-
pose is not achieved.

Demonstrates minimal
attention to context,
audience, purpose, and to
the assigned task(s) (e.g.,
expectation of instructor
or self as audience).

Attempts to use a
consistent system for
basic organization and
presentation.

Uses language that
sometimes impedes
meaning because of
errors in usage.

Note: For FGCUScholars, benchmarks reflect ideal achievements of undergraduate students instead of academic year at a four-year institution. *“Association
of American Colleges and Universities 2009. This assessment used 1-4 ranking with 1 being the lowest skill level and 4 being the highest.
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were used to compare assessment results across academic
levels (first-year vs. fourth-year students), capstone experi-
ences (research, internship, case study, or academic reflec-
tion) and assessment years (years 1 to 5 of the QEP).
Because permutated tests evaluate measured patterns rela-
tive to N iterations of random redistributions of the same
data set, only the p value, degrees of freedom, and number
of iterations that were required to resolve the p values were
reported. ANOVA permutation tests with a maximum of
10,000 iterations were executed with the ImPerm package in
R (Wheeler and Torchiano 2016). Significance levels were
set at an alpha of .05. Visualizations of assessment results
were created with the ggplot2 package (Wickham 2016).

Results
Demographics

Thirty-three of the 52 undergraduate majors submitted
artifacts from their capstone during the five-year QEP
(Table 2); the first-year writing program submitted assess-
ment artifacts every year. By the final year of the QEP,
artifacts from 576 first-year students and 702 graduating
fourth-year students were assessed. Although the QEP
focused on using undergraduate research experiences to
improve transferable skills, students completed different
capstone experiences depending on their major (under-
graduate research, 69.1 percent, N = 485; case studies,
20.1 percent, N = 144; internship/service learning, 5.1 per-
cent, N = 36; and academic reflection: 5.3 percent, N = 37).

Fourth-Year Students

Throughout the FGCUScholars initiative, fourth-year stu-
dents who participated in undergraduate research capstone
experiences showed higher-quality transferable skills in
their critical thinking, information literacy, and written
communication than first-year students and fourth-year
students who completed alternative capstones. Fourth-
year students who participated in undergraduate research
showed 40.7 percent higher overall learning gains than
comparable first-year students (Figure 1A, df = 1, 989;
iterations = 10,000; p < .001). Moreover, fourth-year stu-
dents who completed undergraduate research capstones
displayed greater skill levels than fourth-year students
who participated in alternative capstones (Figure 1B, df =
1, 711; iterations = 10,000; p < .001), showing on average
15.1 percent higher scores. Undergraduate research stu-
dents showed the highest scores (22.6 percent) relative to
students who completed case study capstones; 8.6 percent
higher than students who completed academic reflections;
and 2.2 percent higher than internship and service learning
students. Among the assessed criteria, research students
showed the highest relative scores in critical thinking
(content development 14.7 percent; conclusion 11.4 per-
cent) and information literacy (identification, 19.6 per-
cent; effective use, 14.2 percent) compared to fourth-year
students who completed alternative capstone experiences
(Figure 1C).
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Undergraduate Research Students

Repeated exposure to classes that integrated research skills
appeared to cultivate students’ critical thinking, informa-
tion literacy, and written communication. For example,
research students in the fifth year of the study showed
the highest overall scores (Figure 1D, df = 4, 493; itera-
tions = 10,000; p < 0.001), scoring 21.2 percent higher
than fourth-year research students in the first year of the
QEP. Students in year 1 of the QEP only experienced the
research-based capstone. As FGCUScholars progressed,
students in the fourth and fifth years of the QEP received
research skill training in their first-year writing course
and in at least two additional classes within their major
before the capstone. By the fifth year of FGCUScholars,
graduating research students showed the highest levels in
information literacy skills (identification, 27.8 percent;
effective use, 30.8 percent), followed by critical think-
ing (content development, 24.5 percent; conclusion, 19.3
percent) and written communication skills (context; 15.6
percent; disciplinary conventions, 18.9 percent; syntax
and mechanics, 12.7 percent) relative to research students
who participated in only a research capstone in year 1 of
the QEP (Figure 1E).

Special Cases

During the initiative, several cases shed light on why
undergraduate research students may have shown higher
career-ready transferable skills. When students completing
a particular major had the choice of pursuing a research-
based or internship-based capstone, research students
showed higher overall skill levels than the internship stu-
dents (Figure 2A, df = 1, 14; iterations = 2458; p = .039),
displaying 28.1 percent higher skills. Of note, research stu-
dents were required to use primary and secondary sources,
which was optional for internship students. The role of
information literacy was highlighted by differences among
students who completed academic reflections for their
capstone. In one group, the use of primary and secondary
academic sources was optional (i.e., optional resource),
whereas it was required for the other group. Students
who completed academic reflections that required sources
scored 78.2 percent higher levels than optional resource
reflections (Figure 2B, df = 1, 35; iterations = 10,000; p <
0.001). Students who completed required academic reflec-
tions with sources demonstrated higher critical think-
ing (content development 154.2 percent; conclusion 90.6
percent) and written communication skills (context 62.9
percent; disciplinary conventions 69.8 percent; syntax and
mechanics 38 percent), in addition to information literacy
(identification 164.2 percent; effective use 142.3 percent)
than students who produced optional resource reflections.

Discussion

FGCUScholars serves as a reminder that higher educa-
tion enhances students’ overall learning and growth in
ways that also support career and job readiness, with
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FIGURE 1. Development of Critical Thinking, Information Literacy, and Written Communication Skills during FGCUScholars Initiative
(2015-2020)
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Note: (A) compares overall learning gains of fourth-year students who pursued undergraduate research experiences relative to first-year students. (B)
shows overall learning gains of students completing different capstone experiences. (C) displays learning gains of students across the seven assessed skills
(also refer to Table 1). Students completing undergraduate research capstones were compared to students completing alternative capstone experiences. (D)
shows the overall development of career-ready transferable skills for each of the five years of the FGCUScholars initiative among students who completed
undergraduate research capstone experiences. (E) compares learning gains of fourth-year students participating in an undergraduate research capstone
during the first year of the FGCUScholars initiative (2015) versus undergraduate research students in the last year of the initiative (2020) across the seven
assessed skills (also refer to Table 1). (A), (B), and (D) are box and whisker plots. The bold line in each box represents the median; the lower and upper
limit of the boxes show the first and third quartile, respectively; and the vertical lines show the minimum and maximum values. Dots show individual
data points. (C) and (E) show the mean value and 95-percent confidence interval.

Abbreviations: acad reflect, academic reflection; cas stu, case study; CI, confidence interval; CT, critical thinking; exper, capstone; IL, information literacy;
implement, implementation; intern/serv, internship/service learning; undergrad res, undergraduate research, WC, written communication; yr, year.

undergraduate research having a significant impact on the
ability of students to utilize high-level transferable skills.
These skills are vital to reflective thinking, that is, the
ability to identify background assumptions and presuppo-
sitions that may influence and distort conceptions of truth
and knowledge (Laursen et al. 2010; Moore and Parker
2021). Engaging in research requires students to continu-
ously refine their hypotheses, processes, and conclusions.
According to the often-cited Delphi Report, “The ideal

critical thinker is habitually inquisitive, well-informed,
trustful of reason, open-minded, flexible, fair-minded
in evaluation, honest in facing personal biases, prudent
in making judgments, willing to reconsider, clear about
issues, orderly in complex matters, diligent in seeking rel-
evant information, reasonable in the selection of criteria,
focused in inquiry, and persistent in seeking results which
are as precise as the subject and circumstances of inquiry
permit” (Facione 1990). The results of FGCUScholars
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FIGURE 2. Why Undergraduate Research Experiences Lead to Career-Ready Skills
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experience in their capstone. All other aspects of the curriculum were the same for these students. (B) shows overall learning gains of students from three
majors who completed academic reflections in which use of primary and secondary sources was required or optional. (A) and (B) are box and whisker
plots, in which the bold line is the median; the lower and upper limit of the boxes show the first and third quartile, respectively; vertical lines represent
the minimum and maximum values; and dots indicate individual data points. (C) compares required and optional use of primary and secondary sources
in students completing academic reflection capstone experiences across the seven assessed skills (also refer to Table 1); bars show the mean value and

95-percent confidence interval.

Abbreviations: CI, confidence interval; CT, critical thinking; IL, information literacy; undergrad res, undergraduate research, WC, written communication.

demonstrate how undergraduate research contributes to
shaping critical thinkers and thoughtful communicators.

As shown in this study, pedagogies that include under-
graduate research experiences build fundamental cogni-
tive and transferable skills that students can use in their
professional and personal lives. Findings of the study
also showed that research-oriented transferable skills are
not only associated with science and engineering, but
also with social sciences, humanities, and business. For
example, dialogs in these disciplines have centered on the
importance of developing career-ready transferable skills
in response to workforce needs (Brodhead and Rowe
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2013). Beginning with first-year writing courses and con-
tinuing through capstone projects, humanities and social
sciences FGCUScholars develop and reinforce skills most
desired by employers throughout the curriculum (Figure
1D). Students learn to, and continually practice, think-
ing about problems, evaluating primary and secondary
texts, and communicating findings (Figure 2B and 2C).
When this was implemented across disciplines, students
benefited tremendously. As shown in this study, engaging
undergraduates in research is more than an apprenticeship
for future scholars: it prepares the next generation of pub-
lic and private sector employees to delve deeper, find new
connections, and help construct a better world.



More research is required to establish long-term benefits
associated with these findings. Future research should
include external validation of these results, such as annu-
al income and career advancement after graduation, as
well as longitudinal assessments of individual students
to confirm how these skills develop over time. Nonethe-
less, these results inform current debates regarding the
value of an undergraduate education within the United
States. Although concerns about the future of higher edu-
cation persist, pronouncements of its demise and death are
“greatly exaggerated.” Return on investment for education
following graduation has increased (Webber 2022), and
employer attitudes about higher education have improved
(Flaherty and Rogowski 2021). Paying closer attention to
the benefits associated with traditional higher education
practices, including research-oriented undergraduate learn-
ing, can help inform national conversations about higher
education that have, in recent times, relied on untested
rhetoric. Supporting institutional and societal goals, under-
graduate research experiences are a valuable form of
experiential learning that benefit students professionally
and academically, and merit further administrative support.
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