A Scoping Review: Literature on Undergraduate Research and
Career Readiness

Abstract

Undergraduate research, scholarship, and creative inquiry
(URSCI) experiences are found to enhance student growth
in skill development. Previous research has not established
what literature exists on intentionally preparing students
for work through URSCI experiences in the United States.
A scoping review was conducted to systematically map
what the literature reveals that faculty, programs, and
institutions are intentionally providing with URSCI expe-
riences. Five databases and Google Scholar were searched.
Data were charted by characteristics tied to the research
question. The results demonstrated a need for research on
URSCI to intentionally and directly assess how undergrad-
uate research can be used as a tool for career readiness.
The current reliance on the implicit aspects of the URSCI
experience to develop career readiness competencies is not
a sufficient approach.

Keywords: career and workplace readiness, higher edu-
cation institutes, workforce development
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In recent years, the national narrative on the value of high-
er education has shifted. Americans are losing faith in an
undergraduate degree and its worth as a vehicle for social
mobility and a public good. Gallup poll data from 2015
shows that 57 percent of respondents indicated they had a
“great deal” or “quite a lot” of confidence in higher edu-
cation, compared to 48 percent in 2018 and 36 percent in
2023 (Jones 2024). Employers in the United States also are
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losing confidence in the value of a undergraduate degree.
The 2021 report, “How College Contributes to Workforce
Success,” commissioned by the American Association of
Colleges and Universities (AAC&U), shows a decrease in
employer confidence in higher education dropping from
49 percent in 2018 to 41 percent in 2020 (Finley 2021).
Given these data points, the value of higher education is
unclear to a growing group of the public and employers.

With an eye on these trends, in 2019 the Council on
Undergraduate Research (CUR) released a white paper,
“Undergraduate Research: A Road Map for Meeting
Future National Needs and Competing in a World of
Change” (Altman et al. 2019) that argued for undergradu-
ate research, scholarship, and creative inquiry (URSCI)
experiences as a powerful tool for achieving workforce
needs. The authors here use both the more inclusive
phrase “undergraduate research, scholarship, and creative
inquiry” reflective of the breadth of scholarly and creative
activities across disciplines, as well as the more truncated
“undergraduate research” more commonly found in the
literature. The concise phrase, undergraduate research, is
meant to be inclusive of scholarly and creative endeavors
as well.

Supporting this position, another data point from the 2021
AAC&U’s How College Contributes to Workforce Success
report (Finley 2021) shares that 85 percent of employers
surveyed were more likely or somewhat more likely to
consider hiring a candidate who had a mentored research
experience. Considering these documents together begs
the question: What elements of the URSCI experience
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contribute to workplace readiness and are recognized by
prospective employers?

The National Association of Colleges and Employers’
(NACE) annual job outlook survey collects information
on the skills employers seek in new undergraduates. Using
these data, in 2021 NACE updated their list of career read-
iness competencies that students need to enter and thrive in
today’s work environment. Eight competencies emerged:
critical thinking, ttamwork, communication, professional-
ism, career and self-development, leadership, technology,
and equity and inclusion (NACE 2024). These competen-
cies represent demonstrated outcomes of student participa-
tion in URSCI experiences. Mekolichick (2021) articulates
the alignment in a NACE Journal article to assist career
center professionals in highlighting the value of under-
graduate research (UR) experiences for the workplace.
Mekolichick (2023) later elucidates this in the 2023 CUR
position paper, “Recognizing Undergraduate Research,
Scholarship, and Creative Inquiry as a Career-Readiness
Tool,” aimed at helping faculty intentionally identify these
competencies for themselves and their students.

Specifically, URSCI experiences are found to enhance stu-
dent learning, including growth in communication skills,
critical thinking and teamwork, a greater understand-
ing of the research process, technical skills, and data
analysis competencies (see, for example, Brownell and
Swaner 2010; Lopatto 2004; Osborn and Karukstis 2009).
In addition, the literature consistently reports student
improvement in related dispositions and social psycho-
logical constructs, including confidence, ability to work
independently and overcome obstacles, increases in self-
efficacy, cultivation of a professional identity, clarification
of career path, leadership, and professionalism (see, for
example, Hunter, Laursen, and Seymour 2007; Osborn and
Karukstis 2009; Seymour et al. 2004). In sum, research
clearly demonstrates the overlap between the benefits of
URSCI and the career readiness competencies identified
by employers. However, given public sentiment on the
ability of higher education to achieve workforce needs,
there is a disconnect between the documented career readi-
ness skills gained in URSCI experiences and the transla-
tion of these experiences to the world of work.

CUR recognized this gap and charged a board working
group (2021-2023) to advance this work. At the conclu-
sion of their work in 2023, an implementation work group
on undergraduate research and career readiness was estab-
lished. As work began, the group recognized a need to
learn more about the state of the literature. To date, there
has not been a thorough review of the extent to which
URSCI experiences have intentionally included career
preparation in the United States. Taking into account the
value shift regarding higher education and the foundation-
al skills desired by employers described above, a scoping
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review was conducted to systematically map what the lit-
erature reveals about what faculty, programs, and institu-
tions are intentionally providing to successfully bridge this
articulation gap. This scoping review aimed to answer the
question: What intentional career readiness competency
programming are faculty, programs, and higher educa-
tion institutions delivering and assessing in undergraduate
research, scholarship, and creative inquiry experiences to
help students become career ready?

Methods

The protocol was drafted according to the Preferred Report-
ing Items for Systematic Review and Meta-Analysis Pro-
tocols (PRISMA-P; Moher et al. 2015) and was published
retrospectively at VTechWorks. The research methodology
in this review was based on the JBI methodologies for
scoping reviews as described in the JBI Manual for Evi-
dence Synthesis (Aromataris and Munn 2020). This article
follows the guidance of the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses extension for
Scoping Reviews (PRISMA-ScR; Tricco et al. 2018).
Eligibility

For inclusion in this review, studies needed to contain at
least one NACE competency and an associated assess-
ment of the competency. Publication types included peer-
reviewed journal articles, books, book chapters, news
articles, white papers, and reports that were housed in the
databases or Google Scholar. It is important to note that
additional inclusion and exclusion criteria were added at
the full-text screening stage. See criteria that begin with
“During the full-text screening.” Additionally, there were
studies excluded during the full-text screening process that
conducted assessments of undergraduate research experi-
ences after a program concluded and included a career
readiness evaluation but lacked either an intentional career
readiness objective or an associated assessment. The aim
of this review was not to prove that undergraduate research
experiences prepare students to be career ready, but rather
to map researched approaches that faculty, programs, and
institutions have successfully piloted to bridge the noted
articulation gap.

Inclusion criteria included:
* Any undergraduate research program in a higher educa-
tion context; all two- to four-year accredited institutions,
including community colleges and public and private
schools
e Undergraduate research, industry-based research,
research internships, scholarship, or creative inquiry OR
o Mention of UR as defined by CUR (“a mentored
investigation or creative inquiry conducted by under-
graduates that seeks to make a scholarly or artistic
contribution to knowledge”; CUR 2024) OR

o Formal UR experience that is mentored, describing
student researchers as receiving one-on-one training,



research experience, or co-creation of knowledge,
scholarship, or creative works

o CUREs (course-based undergraduate research expe-
riences) or capstone courses that align with CUR
definition of UR
e Career readiness as defined by NACE (“a foundation
from which to demonstrate requisite core competencies
that broadly prepare the college educated for success in
the workplace and lifelong career management”; NACE
2024) OR
o NACE competencies (“career and self-development,
communication, critical thinking, equity and inclu-
sion, leadership, professionalism, teamwork, technol-
ogy”; NACE 2024) OR

o Industry-based research experience, industry intern-
ships with research, employment, professional skills,
workplace skills, workplace preparation

e UR, scholarship, or creative inquiry in any discipline,
conducted within the United States. Publications can be
published by an outlet (e.g., journal).

¢ No date limits.

e During the full-text screening, the primary goal of the
study must include a career readiness intervention regard-
ing one or more NACE competencies (whether explicitly
named as NACE or not) with an associated assessment
or outcome that is described and designed to measure
student mastery of the competency or competencies.
Language should state the goal of preparing students for
the world of work with a NACE competency —whether
explicitly named as NACE or not—that includes an
intervention and associated assessment designed to mea-
sure student mastery of the NACE competency.

Exclusion criteria included:

¢ Graduate students of graduate school programs. Middle
school or high school students. Except if undergradu-
ate research (etc.) programs or initiatives (as defined in
Inclusion) also are included and data or descriptions of
interest are (or can be) disaggregated.

e Undergraduate courses with research components only
(CURES or capstone courses that align with CUR defini-
tion of UR meet inclusion criteria).

e UR programs hosted by companies outside of higher
education institutions (e.g., NASA).

¢ Qutside of the 50 United States; territories of the United
States are excluded.

¢ Publication types excluded are conference proceedings,
conference abstracts, opinion pieces, editorials, and
reports that can only be purchased from associations.

e During the full-text screening, the primary goal of the
study does not include a career readiness intervention
regarding one or more NACE competencies (whether
explicitly named as NACE or not) with an associated
assessment or outcome that is described OR the asso-
ciated assessment or outcome is mentioned but not
described. Studies that include surveys or assessments
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gathering student feedback on how a UR experience
prepared them for their career without a career readiness
intervention regarding one or more NACE competencies
will be excluded.

Sources

A total of 5 databases were searched in December 2023,
and Google Scholar was searched in January 2024. Bib-
liographic databases were selected to be either non—dis-
cipline specific or discipline-specific as related to the
research question. An education database was selected to
account for interventions taking place in higher education
institutions, and a business database was included given
the relationship of the outcome with career readiness
and the world of work. The following databases were
searched:

¢ Academic Search Complete (1980s—)
* Business Search Complete (1980s—)

e Education Research Complete (1865-)
e Scopus (1800s-)

e Web of Science (1900-)

e Google Scholar (first 204 results)

Search

The search strategy was developed by a librarian on the
team, with testing and revisions developed from team
discussions. The final search strategy was peer reviewed
following the Peer Review of Electronic Search Strate-
gies (PRESS) 2015 Guideline Statement (McGowan et
al. 2016) by two librarians outside of this study, both of
whom had experience as systematic review coauthors or
with evidence synthesis methods. Revisions were made
based on their recommendations. The final search strategy
used for Scopus was as follows:

TITLE-ABS-KEY ( ( ( undergrad* ) W/3 ( scholar-
ship OR creativ* OR research* ) ) AND ( nace OR
“national association of colleges and employers” OR (
( career* OR job OR jobs OR profession* OR work*
OR employ* OR occupation* ) W/3 ( readiness OR
ready OR development* OR competen® OR skill* OR

prepar* ) )) )

All searches were conducted utilizing the title, abstract,
and author keywords fields within each database. Filters
such as language, publication date, or publication type
were not used during the search.

Selection

Covidence was the software tool used for the project (Cov-
idence 2023). To initiate the study, pilot assessments were
conducted at the start of each stage of the review process
(i.e., title and abstract screening, full-text screening, and
data extraction). During the title and abstract screening,
50 studies were reviewed for the pilot by the team, and
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conflicts were discussed and resolved before completing
the screening for this stage. During the full-text screening
pilot, 25 articles were reviewed. The team noted a high rate
of conflicts during the full-text screening pilot, discussed
the conflicts, and decided to add additional inclusion and
exclusion criteria specifically for this round. To resolve the
conflicts, the team repeated the full-text screening stage of
the pilot with the revised criteria. During the data extrac-
tion stage, key characteristics or pieces of information
from the studies were extracted in a structured way. Five
studies were screened during the pilot by the team, and
conflicts were discussed and resolved before completing
the extraction phase. For all stages of the review process,
two team members screened each study. All conflicts were
discussed and resolved by consensus.

Data

Data were extracted on publication characteristics (refer-
ence identification number, journal title, study title, lead
author, and year of publication), study characteristics (type
of institution, aims/purpose, sample size, and discipline
of students), career readiness aspect (NACE competency
or skill and associated career readiness intervention),
and career readiness assessment (how was it assessed,
outcomes of the assessment, and any practices or recom-
mendations the authors wished to share).

Synthesis

During the extraction phase, the team chose the method
of copying and pasting relevant information into the form
directly from the studies. As a result, there were lengthy
responses on the form. Some responses were significantly
trimmed during the data cleaning and visualization process
to make Table 1 easier to read.

Results
Selection

A total of 2518 studies were imported into Covidence. In
all, 888 duplicate items were identified by Covidence prior
to study selection. Twelve duplicate items were identified
and removed manually during the screening processes of
the review. The title and abstract screening included 1618
studies, and 1328 studies were excluded. In total, 290
studies were assessed during the full-text screening. The
full-text screening excluded 264 studies for the following
reasons: 184 did not include a career-readiness interven-
tion with an associated assessment or outcome; 39 were
conference proceedings or abstracts, opinion pieces, edito-
rials, or costly reports; 20 took place outside of the United
States; 12 were courses with a research paper or project
but not a CURE; 6 were research programs for graduate,
middle school, or high school students or may have includ-
ed undergraduate students but data did not differentiate
status, and 3 were undergraduate research programs hosted
by companies. There were 26 studies remaining that were
deemed eligible for this review (see Figure 1).

6 Scholarship and Practice of Undergraduate Research

Characteristics

The data extracted and charted for this review are show-
cased in Table 1. Each study’s lead author, year of pub-
lication, journal title, discipline(s) of students, type of
institution, NACE competency or skill, career readiness
intervention(s), and assessment strategy are displayed.
The table has been sorted first by year, newest to oldest,
then alphabetically by lead author’s last name, and finally
by discipline.

Results

For this scoping review 26 articles were identified that met
all the inclusion criteria (see Table 1). Figure 2 displays the
relevant data charted for each part of the review question
and objectives. For example, regarding the “intentional
career readiness competency” portion of the research
question, the career readiness interview was extracted
from each study for data charting (see Figure 2).

Description

Eighteen of the 26 articles identified were published
since 2020, suggesting that the focus on career readiness
is a recent phenomenon. The primary journals that have
published this work are the Scholarship and Practice of
Undergraduate Research (n = 5) and the Journal of STEM
Education (n = 2). The remaining publications were single
articles from a variety of journals. Approximately 81 per-
cent of articles focused on traditional STEM disciplines.
Nineteen of the studies occurred primarily at four-year
public institutions.

Of the 26 studies evaluated, 21 focused on career and self-
development, and 13 targeted communication. Profession-
alism (n = 6), teamwork (n = 5), and critical thinking (n
= 4) comprised the next frequency level of competencies
addressed. The competencies least addressed were leader-
ship (n = 1), technology (n = 0), and equity and inclusion
(n = 0). Interventions implemented for the purpose of
developing career competencies were primarily profes-
sional or career development workshops and activities (n
= 16), followed by mentorship (n = 10) and skills devel-
opment (n = 8). Unique interventions included conference
participation (n = 4) and team-based research (n = 3). One
study used an identity development intervention. When
examining assessment methods, surveys (n = 24) were
the primary mechanism for gathering data. However, a
few studies employed focus groups (n = 4) and reflective
assignments (n = 3), with single studies using interviews,
assignments, or rubrics.

Discussion
Summary

Of the 26 studies examined, the majority described compe-
tency outcomes at large four-year public institutions. Only
five represented private institutions with a few (three)
partnering with public universities. Only 8 percent of the
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FIGURE 1. PRISMA Flow Diagram

2518 Studies imported for screening. Studies
from each database and Google Scholar:

e 915 - Scopus

® 632 - Web of Science

373 - Education Research Complete

336 - Academic Search Complete

205 - Google Scholar

57 - Business Source Complete

¥

1618 Studies screened
¥

290 Full-text studies assessed for eligibility

26 Studies included

studies identified minority-serving institutions as partners
(Marsh et al. 2016; Roberts et al. 2023). Not surprisingly,
approximately 85 percent of the studies reported engage-
ment in recognized STEM disciplines, offering large scope
for non-STEM disciplines to assess career readiness result-
ing from research and creative inquiry.

Evidence clearly demonstrates that among the commonly
addressed NACE competencies, research programs have
focused primarily on developing career and self-develop-
ment competency (n = 21) to help students consider how
their research experiences can support their future goals.
However, critical competencies such as communication
skills (n = 13), professionalism (n = 6), teamwork (n = 5),
and critical thinking (n = 4) lag significantly.

Although there has been almost no intentional focus on
leadership (n = 1), technology (n = 0), or equity and
inclusion (n = 0), most of the examined studies measured
growth of only one or possibly two competencies. Since
development of different competencies may not be mutu-
ally exclusive, a more holistic approach may be warranted.
It will be important for future studies and interventions to
carefully consider how to specifically integrate, build, and
evaluate growth of multiple career readiness skills, such
as those reported by McClure-Brenchley, Picardo, and
Overton-Healy (2020) and Mackiewicz et al. (2023).

The most common interventions involved professional

I ; : L
12 Duplicates identified manually

=§ I

1 888 Duplicates identified by Covidence '
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ey : 264 Studies excluded, Reason:

1 @ 184 - A goal of the study does not include career

readiness intervention with associated
assessment/outcome. Assessment/outcome must
be described.

pieces, editorials, or costly reports

o 20 - Outside of US
e 12 - Course with research paper or project
® 6 - Graduate, middle school, or high school

students

1
1
1
I
1
1
1
¢ 39 - Conference proceedings or abstracts, opinion 1
1
i
1
1
1
1
1
I

* 3 - UR programs hosted by companies

or career development workshops, seminars, and related
activities as supplementary components to the under-
graduate research experience. These often took the form
of consultations on how to prepare for graduate school
or other forms of career exploration (e.g., Magana et
al. 2023) and opportunities for students to build their
professional networks (e.g., Adedokun et al. 2012). Inten-
tional mentoring for career clarification was ranked as the
second-most frequent intervention. The finding regarding
mentoring for career development was not surprising, as
research indicates that high-quality mentoring results in
the greatest gains for both student and mentor (Shanahan
et al. 2015; Vandermaas-Peeler, Miller, and Moore 2018).
Mekolichick (2023) noted how “mentors can infuse the
associated sample behaviors within their undergraduate
research, scholarship and creative inquiry projects in vis-
ible, transparent, and consumable ways for our students
to recognize the relevancy, value and leave with the
language and ability to tell their URSCI stories” (1). In
addition, the salient practices framework of undergradu-
ate research mentoring (Shanahan et al. 2015) provides
a useful scaffolding for mentors as they help build stu-
dents’ career competencies. This framework identifies
practices that align well with NACE competencies. For
example, dissemination of research results aligns with
communication, and building a community of scholars
aligns with teamwork. The third most common interven-
tions targeted skill development, which often focused on
building communication skills (e.g., Charlevoix et al.
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FIGURE 2. Relevant Data Charted as Sources of Evidence

Review question and objectives: What intentional career readiness competency programming are
faculty, programs, and higher education institutions delivering in undergraduate research,
scholarship, and creative inquiry experiences to help students become career ready?

Intentional career
readiness competency
programming relevant data
charted:
o  Career readiness
Intervention

Faculty, programs, and
higher education
institutions relevant data
charted:

o  Lead author

e Discipline(s) of

students
e Type of institution

To help students become
career ready relevant data
charted:
o  NACE competency or
skill
. Assessment strategy

2022). A unique intervention approach was improvisa-
tion workshops (Phelps et al. 2021). Whatever the type
of intervention or skill, what was clear from these studies
was the need for research programs to collaborate with
faculty and staff who have the expertise to build career
readiness competencies.

An overwhelming majority of the studies used a self-
reporting survey to assess gains in competencies. Often
surveys were created for the study or were a modified
version of other surveys, including EvaluateUR (Grinberg
and Singer 2021), the Undergraduate Research Student
Self-Assessment (URSSA; Ethnography and Evaluation
Research 2009; Weston and Laursen 2015), and the Survey
of Undergraduate Research Experiences (Lopatto 2004,
2009). As noted, a distinct limitation was that these sur-
veys were not designed to assess gains in several NACE
competencies. Rather, most focused on research skills that
were linked to competencies such as communication, criti-
cal thinking, and career and self-development. Two studies
used a mixed-methods approach to assessment, and others
employed focus groups, interviews, or other reflections
or assignments to demonstrate different competencies.
The gap in holistic assessment of student career readiness
creates a unique opportunity for the design of specific
methodologies to assess the roles of UR experiences in
advancing the NACE competencies.

Limitations

This scoping review was conducted as part of a Council
on Undergraduate Research working group focused on
undergraduate research and career readiness. The group
concluded that a scoping review would help members
better understand the status of career readiness work in
UR programs, and where opportunities lie. The research
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question, objectives, and decisions made aligned with
the timeline required by the group. Some forms of gray
literature were excluded by eligibility criteria for types of
evidence. These included reports that were not included
in databases searched but available for purchase at a high
cost on association websites; white papers not indexed
in the searched databases or Google Scholar; and all
conference proceedings, as some proceedings were only
published abstracts and the timeline did not allow for
contacting authors for the full-text articles. Reference
lists of key studies were not scanned for additional items.
Hand searching of websites such as NACE and CUR was
not conducted. The data charting form was developed
to extract information directly related to the research
question and also to inform the group’s work in aspects
beyond the scope of the research question and objectives.
In a future systematic literature review on this topic,
researchers should consider crafting broader eligibility
criteria and creating a more detailed extraction form to
uncover evidence of career readiness competencies that
are discussed but not associated with assessments. Use
of the NACE competencies and associated assessments is
not currently standard in undergraduate research assess-
ment and evaluation practices. Therefore, data charting
this type of information was a challenge. At times deci-
sions were made by consensus to exclude articles that
appeared to align with the eligibility criteria and poten-
tially valuable to answering the research question, but
lacked specificity.

Conclusions

This scoping review demonstrates that there is room to
assess and promote the utilization of UR as a tool for
career readiness. The recent release of the Mekolichick
(2023) position paper should be the impetus for research



projects and associated assessments to employ the NACE
competencies to measure growth in the career readiness of
undergraduate research students. The 2023 call and find-
ings from this study identify the need for urgent action.
More intentional, inclusive pedagogies are required to
make more transparent the diverse career readiness com-
petencies derived from UR experiences.

Overall, the findings indicate that there is a strong depen-
dence on the URSCI experience itself as a mechanism
to develop and sharpen career readiness competencies,
without intentionally identifying and assessing specific
elements of the URSCI experience that cultivate career
readiness competencies in undergraduate students. The
current reliance on the URSCI experience without inten-
tional identification and assessment of workplace com-
petencies in an objective way that documents learning is
no longer a sufficient approach to best support student
success, particularly given the increasing focus on work-
force readiness within and beyond the academy. Design
and implementation must entail purposeful alignment of
the UR experience with desired competency, performance,
and behavior outcomes. To the extent that one measures
what one values, this gap in assessment of career readiness
competencies gained through the URSCI experience calls
attention to the lack of focus on their importance. UR lead-
ership is falling short of demonstrating how the URSCI
experience contributes to career readiness.

To better serve undergraduate students, more clearly
articulate the value of URSCI, and more visibly support
community workforce needs, action is called for. Four
steps are presented to get started. First, familiarization
with the NACE career readiness competencies; choose
one competency as a focus for growth in the next URSCI
project. Second, identify one learning outcome associated
with a UR experience that aligns with the selected com-
petency and review the sample behaviors. Third, make
one change to existing project documents, syllabi, stu-
dent manuals, assignments, etc., that explicitly names the
career readiness competency developed. Refer to articles
referenced here or the CUR position paper (Mekolichick
2023) for ideas. Finally, using the NACE sample behav-
iors as a guide, consider developing student and faculty
assessments to identify proficiency (NACE 2024). If one
competency is already identified and assessed, consider
adding additional competencies and sharing the results
publicly. The CUR UR as a Career Readiness Tool work
group continues, exploring resources and materials needed
to support faculty and institutions. Mentors and higher
education leaders advancing URSCI are called on to meet
this challenge in service to undergraduate students, higher
education institutions, and their communities.
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