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ABSTRACT

Encouraging active interest while building engagement in Science,
Technology, Engineering, and Math (STEM) fields in secondary
and higher education is challenging for many educators. Signifi-
cant barriers that pose difficulties for high school and college stu-
dents in STEM learning and proposed solutions to better support
their achievement are included. A focus on digital solutions is pro-
vided that has implications for supporting both K-12 schools and
universities that offer increased online and hybrid learning since
the emergence of Coronavirus Disease 2019 (COVID-19).
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Desafios y soluciones digitales en el aprendizaje CTIM

RESUMEN

Fomentar el interés activo mientras se desarrolla el compromiso
en los campos de Ciencias, Tecnologia, Ingenieria y Matematicas
(CTIM) en la educacién secundaria y superior es un desafio para
muchos educadores. Se incluyen las barreras significativas que
plantean dificultades para los estudiantes de secundaria y universi-
tarios en el aprendizaje de CTIM vy las soluciones propuestas para
apoyar mejor su logro. Se proporciona un enfoque en soluciones
digitales que tiene implicaciones para apoyar tanto a las escuelas
K-12 como a las universidades que ofrecen un mayor aprendizaje
en linea e hibrido desde la aparicion de la enfermedad del corona-
virus 2019 (COVID-19).

Palabras clave: CTIM, ciencias, matematicas, universidad, educa-
cion superior, barreras, digital, en linea, discapacidades, estudian-
tes del idioma inglés (ELL), brecha digital
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Though Science, Technology, En-
gineering, and Math (STEM)
continue to be at the forefront of
many educational agendas, little prog-
ress has been made over the last couple
of decades (De and Arguello, 2020) with
including a wider variety or enough
learners into programs. The National
Academies of Sciences, Engineering,
and Medicine (NASEM) (2016) wrote
that the “very culture of STEM pres-
ents both barriers and opportunities
for successful degree completion for all
students” (p. 2). They point out there
are many routes for students, but “insti-
tutional, state, and national education
policies have not been developed to
support the various pathways that stu-
dents are now taking to earn a STEM
degree” (p. 2). NASEM purports that
students’ degree progress is slowed as
they are deterred from transferring due
to articulation policies or lack of them.
They explain that “diminishing funding
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from state and federal sources have led
some universities to adopt the practice
of charging differential tuition” (p. 2)
and this may particularly affect females
and underrepresented minorities. Prior
to admission to two-year or four-year
STEM programs, a variety of barriers
exist for students and educators at a
time with increased demand for STEM
professionals to enter the workforce.

Trends and Needs

n their study, Ramsey, and Baethe
I(2013) explored aspects that pro-
mote future success in STEM careers
and found that critical thinking through
meaningful application of concepts de-
termined success and continued inter-
est of college science majors. Similarly,
Arum, and Roksa (2011) studied 2,400
college students at 24 different univer-
sities over a four-year period and found
that critical thinking and other skills
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like writing were no longer progressing
during college as compared to previous
generations of students. The possible
causation of these findings from sec-
ondary education might be attributed to
an increase in high-stakes assessments,
which may reduce students’ need to
apply critical thinking skills through
meaningful application of content. Da-
vid (2011) declared that “state tests tend
to rely on easy-to-score questions that
measure basic skills and recall instead
of higher-order thinking” (para. 3). Di-
minishing meaningful opportunities for
students to apply the content as result of
the high-stakes movement in assessment
may also affect motivation in STEM
learning. Sheldon and Biddle (1998)
found that when rewards and sanctions
were attached to test performance, stu-
dents became less intrinsically moti-
vated to learn and less likely to engage
in critical thinking. They went on to
say that attaching a high-stakes nature
to assessments also obstructs students’
paths to becoming lifelong, self-directed
learners. The Center for Energy Work-
force Development (CEWD) (n.d.) pres-
ents problem-solving, creativity, inquiry,
engineering design-thinking, critical
thinking, and collaboration as some of
the essential skills needed for STEM and
explains that effective STEM learning
requires a combination of critical think-
ing skills: analyzing information, eval-
uating designs, reflecting on thinking,
synthesizing new ideas, and proposing
creative solutions. CEWD emphasizes
that all those skills are essential to be-
coming an independent, critical think-
er. Skill development is clearly crucial.
Hayes (2017) shared that:
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...results from ACT-tested stu-
dents who graduated in 2016 in-
dicate that among the students
who expressed interest in pursu-
ing a STEM major or field after
high school, only about one-
fourth (roughly 225,000) met
the ACT STEM Benchmark”...
[and thus] ...approaches meant
to widen the STEM pipeline by
drawing in students not current-
ly interested in STEM are ren-
dered less effective due to levels
of preparation, for postsecond-
ary education generally and
STEM majors more specifically,
which are even lower than those
of STEM-interested students.

(p-1)

Hayes (2017) added that the onus is
on policymakers to ensure schools and
teachers are equipped with necessary
resources for students choosing STEM
trajectories to “have the precollege aca-
demic preparedness to succeed in their
college coursework” (p. 2) as they are
not adequately prepared for postsec-
ondary courses “necessary to join the
STEM workforce” (p. 2). In addition to
lack of readiness, Hayes explained that
U.S. STEM occupations grew by 10.5
percent from May 2009 to May 2015,
which is more than twice the rate of
growth of non-STEM occupations and
that “the U.S. Bureau of Labor Statis-
tics projects that computer occupa-
tions alone will create nearly 500,000
new jobs between 2014 and 2024 (p.
1). A recent report echoes the call for
increasing students’ interest and skills
for STEM and STEM-related careers.
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(ISC)2 (2019) highlighted job shortages
exceeding 500,000 in the cybersecurity
field.

Randazzo (2017) made similar points:

...lack of STEM access is a crit-
ical equity issue in education,
particularly for students in urban
and rural communities, where
access to high-level math and sci-
ence courses is often out of reach.
Soon, the impact of students liv-
ing in STEM deserts will not only
be reflected in those students’
high school and college competi-
tion rates, but will also take a toll
on the countrys technological
superiority, its economy and na-
tional security.

While the need to increase the number
of individuals from underrepresent-
ed communities in technical careers
has long been recognized, it can now
be viewed as a needed component to
strengthening the U.Ss ability to protect
itself as cyber-attacks continue to rise.
Aside from more traditional STEM oc-
cupations, the need to raise inclusivity
and diversity levels in technology could
translate into strengthening the coun-
try’s security posture. Iversen (2019)
wrote “cybersecurity education could
reinforce arguments casting STEM
education as a benefit to students and
country alike” (para. 3). The need for
students to enter college with strong
STEM skills and persist through degree
programs is at a critical point.

Inclusivity, Diversity,
and Access

etting diverse learners into the

STEM pipeline continues to

be a challenge. Tate and Tripp
(2007) discussed statistics related to
lower participation of girls as com-
pared to boys in upper-level math and
science classes and the outperformance
of boys over girls in standardized math
and science tests and that in the early
2000s, “18 to 25 percent of all scientists
and 10% of engineers were women” (p.
77). More recently, the National Sci-
ence Foundation (2015) highlighted
that people with disabilities along with
women and racial minorities are still
considered underrepresented groups
in STEM. Funk and Parker (2018) re-
ported increases as well as decreases
in representation of women in STEM
fields and continued lack of representa-
tion of minorities. Diversity challenges
and access to STEM curriculum and
careers continue and extend to factors
beyond gender and disability to include
cultural, linguistic, and more.

Cultural Diversity

In considering how the teaching of
math and science affects student moti-
vation and how students see themselves
as being valid contributors to the field,
it is worthwhile to note that students
observe how content is presented in the
way teachers emphasize the valid con-
tributors to the field. This ultimately
influences how students see themselves
fit within the narrative of STEM.

In recent studies, Bauer-Wolf
(2019) noted that Latinx and African
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American students leave the STEM
fields at far higher rates than their white
peers. The White House Initiative on
Educational Excellence for African
Americans showed that in 2012 in the
area of science and engineering, only
11.2% of bachelor’s degrees, 8.2% of
master’s degrees, and 4.1% of doctor-
ate degrees were awarded to women of
color. While women received over half
of the bachelor’s degrees awarded in the
biological sciences, they received far
fewer in the areas of computer science
(17.9%), engineering (19.3%), physi-
cal sciences (39%), and mathematics
(43.1%). In exploring these statistical
anomalies, what is it, within the infra-
structure of STEM teaching that might
be drawing underrepresented student
populations out of these disciplines
and into other careers? According to
Gholston-Key (2010), cultural diversi-
ty in content presentation is the key to
engaging students of color into STEM
disciplines:
Science curricula and science
classrooms have been devoid
of relevant cultural inclusion or
multicultural education. Many
science educators believe “sci-
ence is pure” and thus escapes
the influences of current pedago-
gy, trends, and especially cultural
influences. Even though science
processes are generic or “culture
free,” if students cannot and do
not identify with information
that are “processing,” they may
internalize the notion that they
cannot perform science or are
not expected to process scien-
tific information. The process of
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validating and/or correcting per-
ceived notions depends on one’s
culture. Multicultural science or
culturally inclusive science is be-
lieved to be an enhancement for
students of color. (p. 1)

Scott (2018) emphasized the ongoing
practice of using outdated science text-
books that primarily showcase images
of white, middle-aged men and rec-
ommended that educators “represent
science and scientists in a way that all
students can see themselves in the field”
(p- 73). Photos, art, books, texts, on-
line resources, and articles should show
breadth of science contributors in terms
of people, locales, and cultures across
K-12 and higher education classrooms.

Linguistic Diversity

Inclusive  education considers the
strengths and needs of all diverse stu-
dents and should provide opportunities
for English Language Learners (ELLs) to
access STEM curriculum. A joint study
by Lancaster and Sheffield Universities
found that language proficiency influ-
ences learners’ abilities to answer sci-
entific questions. Because ELLs are still
developing proficiency in their second
language, the learning of new terminol-
ogy in the sciences as well as inclusion of
next generation science standards fur-
ther increases language demands placed
upon them (Lancaster University, 2019).
A focus on vocabulary building for all
students, especially ELLs, should be a
focus during science and STEM instruc-
tion in K-16+ settings.
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Neurodiversity

Friedensen (2018) wrote that “more
students with a range of disabilities
from impairments in mobility, intellec-
tual disabilities, and mental health con-
ditions are enrolling in postsecondary
education institutions” (para. 1) than
in previous years. The National Center
for Educational Statistics (n.d.) report-
ed that in 2011-2012, students who
met American with Disabilities Act of
1990 (ADA) requirements comprised
11% of those students enrolled; and in
2015-2016, that increased to 19%. Even
as these numbers rise, fewer students in
this category persist to graduation rel-
ative to their peers without disabilities,
and even fewer graduate with degrees
in STEM (Friedensen, 2018). Thus, it is
important to explore the ways in which
greater inclusivity is addressed in the
curriculum to support students with
disabilities and encourage their partic-
ipation in STEM fields.

The Digital Divide

In exploring the reasons for a decline in
participation and motivation in STEM
fields, it is important to consider issues
related to technological access and the
digital divide among low-income house-
holds and school districts. According to
Brown (2018), “lack of access to tech-
nology creates a technology divide that
begins at the elementary educational
level and impacts students’ postsecond-
ary educational careers. A relationship
exists between the use of digital media
and student academic achievement”
(para. 2). A lack of access perpetuates
this digital divide such that in 2013, 89%
of college graduates compared with 37%
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of non-high school graduates had high-
speed Internet access at home (Zickuhr
& Smith, 2013), and the Pew Research
Center shared that 98% of college gradu-
ates used the Internet in 2021 compared
with 79% of non-high school graduates
in 2019. Numbers are increasing as gaps
continue.

Beyond Internet access are issues
with the availability of technology pro-
grams, such as computer science and
robotics to high-need school districts
due to underfunding. With increased
access to these programs, there is also
a concern that teachers in these schools
do not have the necessary training and
needed skills to provide meaningful
opportunities to engage their students
in applied STEM environments (Her-
old, 2017). With shifts in enrollments
during COVID-19, funding and re-
sources have decreased for some uni-
versities and many college students
in Gupta et al’s (n.d.) study expressed
concern about diminished learning ex-
periences without in-person classes and
network-building.

COVID-19

Persistence among science-interested
college students has been compromised
because of the COVID-19 pandemic.
Gupta et al. (2021) found in their study
that nearly 50% of college student par-
ticipants declared “that their academic
trajectory has been greatly or moder-
ately affected by the pandemic” (para.
2). Various concerns were shared such
as fears about performance in a remote
learning setting, physical displacement
(e.g., moving out of dorms), and loss
of opportunities such as relationships,
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networks, and internships. Gupta et al.
(n.d.) explain their Summer 2020 alum-
ni survey revealed that “more than 65%
of program graduates were seeking or
had secured internships and summer
jobs in STEM fields... [and that] these
employment opportunities had since
been cancelled” (p. 4). College students
need new pathways for connection and
support to help them persist and com-
plete their courses and programs suc-
cessfully.

Proposed Solutions

s K-12 schools and higher edu-

cation institutions continue to

navigate offering in-person, vir-
tual, and hybrid instruction, there are a
variety of considerations for providing
solutions to counter recent and emerg-
ing STEM learning barriers. These pro-
posed solutions are applicable across
different types of classrooms with a fo-
cus on online settings, and they address
the skill development, resources, teach-
ing approaches, diversity (e.g., cultural,
linguistic, special needs), digital divide
issues, and other college-specific chal-
lenges (e.g., networking, remote learn-
ing, etc.) for more successful STEM
learning.

Skills

To provide more meaningful opportuni-
ties for students to engage higher-order
critical thinking skills in STEM instruc-
tion, project-based and problem-based
strategies are key. Including more rele-
vant and authentic application activities
for students to connect their learning to
solving complicated scenarios across
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subjects is important. De and Arguella
(2020) pointed out that “novel discov-
eries have become a cross-disciplinary
process, and modern science is most ac-
tive at the interface between disciplines,
requiring individuals from multifacet-
ed backgrounds with varied perspec-
tives to solve complex problems” (p.
1). The National Science Teaching As-
sociation (NSTA) (2020) recommends
interdisciplinary instruction and ex-
periences that prompt long-term, sus-
tained interest into adulthood” (para.
1) and drawing from A Framework for
K-12 Science Education, it points out
that decision making in the 21* century
will require citizens to have abilities to
“frame scientific questions pertinent to
their interests; evaluate complex social,
civic, economic, political, and personal
issues; seek out relevant data and scien-
tific argument; and communicate...un-
derstandings and arguments to others”
(para. 1). This is a call for K-16+ edu-
cators to collaborate across disciplines:
with other educators and experts from
the community and field. Embedding
STEM concepts and skills into authen-
tic scenarios that interest students and
require additional subject-area con-
cepts and skills should better prepare
them for college and beyond. Lessons
should require students to collaborate
and find solutions to societal problems,
and example activities include creating
animal habitats and homes to keep lo-
cal pets warm, building strong bridge
models to withstand severe climate, and
planting community gardens to help
with hunger challenges. These activities
may then be scaled from desk-size to
community-size. These problem-based
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scenarios require skills in STEM as well
as economics, sociology, and language
arts, to name a few. When students are
learning at a distance, teachers and pro-
fessors may use virtual meeting rooms
via Zoom, Mozilla Hubs, or Adobe
Connect to foster collaboration and
provide materials to students through
mail or other means so that students
have hands-on sessions. Students/stu-
dent groups do not need to engage in
the exact same activities as the focus
should be on skills and concepts driven
by interests.

Modeling prior to group project
work should help with skill building.
Modeling is an option synchronously
through live sessions in virtual meet-
ing rooms, or asynchronously through
pre-recorded videos that students may
view and then discuss at their own pace.
Using shorter presentation structures as
through PechaKucha, with multimedia
slides that are 20 x 20, or 20 slides in
length and 20 seconds per slide, should
better engage students and allow them
to focus on targeted skills and concepts
due to the succinct format. This type of
digital tool allows for educators to teach
in an engaging way and prompt uncom-
plicated collaboration at a distance as
students of any age may discuss, plan,
contribute to, and present slides as well.

Encouraging students to think
creatively and providing safe environ-
ments for them to take risks in their
learning promotes the belief that fail-
ing is part of the learning process. This
increases the knowledge that in STEM,
part of achieving success is through the
process of attempting problems through
multiple iterations until a solution is
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devised to tackle complex issues. Mul-
tiple iterations are part of the engineer-
ing design process, which parallels the
process that artists follow in that “en-
gineers must make a plan, be creative,
and attend to considerations, test, and
improve their original plan” (Tate et al.,
2018, p. 31). Helping students identify
and discuss fields and jobs where cre-
ative problem-solving, improving, and
redoing are required may help K-12 and
college students embrace those skills.

Diversity

Educators should begin to view stu-
dents through a growth-mindset (Heg-
gart, 2015; Prothero, 2020), leaving be-
hind deficit thinking in working with
underrepresented and/or neurodiverse
groups. The goal is to see them as ca-
pable of academic achievement, just as
any other student, if given the proper
accommodations that allow for their
success. STEM teachers should con-
sider the ramifications of the weed-out
culture that has traditionally dominat-
ed the field and explore opportunities
that provide students access to the cur-
riculum through scaffolding and sup-
port. Thompson (2021) stated that, “we
know...weed-out courses do not weed
out students evenly (para. 4). Thomp-
son (2021) found that first-year STEM
grades accounted for 19% of the total
difference in persistence rates (para. 9)
and suggests that colleges rethink grad-
ing curves and offer pass/fail courses. At
the classroom level, attempts should be
made to use Universal Design for Learn-
ing principles in the teaching and devel-
opment of STEM curriculum to provide
students with multiple instructional
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pathways, enabling them opportunities
to both receive content and represent
their learning through varied means.

To better engage students in
STEM content, educators should con-
sider ways to decolonize their syllabi.
Though, Ahadi and Guerrero (2020)
declared it is easier to implement sylla-
bus decolonization within non-STEM
disciplines. However, they support in-
structors ensuring STEM courses serve
students better. Culturally inclusive
science has the potential of integrating
learners’ cultures into the academic and
social context of the science classroom
aiding and supporting science learning
(Baptiste & Key, 1996; Boisselle, 2016).
One approach is to integrate the learn-
ing of the traditional science curricu-
lum with the cultures of students rep-
resented in the classroom and beyond.

Student achievement is influ-
enced by several factors including stu-
dent attitudes, interests, motivation,
type of curricula, relevancy of materials,
and the culture of the students (Banks
& Banks, 1995). The White House Ini-
tiative on Educational Excellence for
African American Students (n.d.) en-
courages strategies that enable students
of color to receive additional support
through mentorship, academic support
services, and growth-mindset strategies
to develop resilience. Underrepresented
K-12 students should be provided more
meaningful opportunities to apply
STEM learning through after-school
programs and museum visits. Leverag-
ing online museum visits and resourc-
es is applicable to K-16+ students and
their instructors. Infusing multicultural
literature, art, photography, poetry, and
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music to help students learn and engage
in STEM skills and concepts is an ex-
citing option for in-person, online, and
hybrid classes.

English Language Learners

In developing lessons to better engage
English Language Learner (ELL) pop-
ulations, mindful language planning
should be integrated for what students
will be reading, writing, listening, and
speaking about in their classroom pro-
cesses and products. Teachers should
survey their curricular resources to as-
sess if any textual features might pose
problems for ELLs in their classrooms.
Wu et al. (2019) suggested that when
bridging the gap for ELLs in science,
“hybrid language affords the oppor-
tunity for students to communicate
through various modes, including nat-
ural language, visual representations,
mathematical expressions, and manu-
al-technical operations” (p. 24). ELLs,
various students with disabilities, and
learners in general benefit from visu-
als —viewing and creating them—as
well as interactive, hands-on lessons
that include viewing key vocabulary
before, during, and after a learning ex-
perience and socially constructing un-
derstandings through reading, writing,
speaking, listening, journaling, drama-
tizing, and negotiating. “Studies have
shown that language learners especially
benefit from more active learning tech-
niques (i.e., creating mental linkages of
concepts) that enable them to organize
information and retrieve new infor-
mation they learn (Oxford, 1990)” as
cited in Lee et al. (2020). For example,
when studying erosion, Wu et al. (2019)



Journal of Online Learning Research and Practice

found that “students who connected
their written claims with visual repre-
sentations...tended to construct stron-
ger arguments than those who did not
make connections between text and
visuals” (p. 24). STEM educators need
to set the classroom stage for success by
using effective pedagogical practices.

Lancaster University (2019) ex-
plained that the current underrepre-
sentation of linguistically diverse learn-
ers in STEM postsecondary education
needs to be addressed now and that one
of the most challenging aspects is vo-
cabulary. Insufficient vocabulary leads
to lower assessment outcomes and pos-
sibly less self-esteem. Lee et al. (2020)
recommend that instructors encourage
ELLs to “participate in conversations,
read articles, or listen to relevant me-
dia...[to help] them rehearse their lan-
guage skills” (p. 29). These approaches
to building vocabulary may be done
independently or collaboratively in
groups and set up at a distance.

Lee et al. (2020) suggest asking
students to sort and organize vocabu-
lary. They also recommend modeling
the reading of texts/lab texts highlight-
ing previously learned words while
asking students to make connections,
answer questions, summarize, and pre-
dict. Lee et al. (2020) explained that
having students discuss lab reports pri-
or to writing, providing models of lab
reports, and allowing oral presentations
in lieu of written reports are helpful ap-
proaches. They shared that assessment
questions should include visuals such as
illustrations and graphs. Allotting time
for and using these approaches in tra-
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ditional, online, and hybrid classrooms
ideally yields more positive outcomes
across STEM courses for ELLs and
students in general who are struggling
readers, less verbal-linguistic learners,
or experiencing a learning disability.

Students with Special Needs

Friedensen (2018) pointed out that
students with various disabilities have
different outcomes when persisting
in STEM fields. Referring to some re-
search, she explained it has shown:

...that students with autism
spectrum disorder (ASD) persist
in STEM fields at levels similar
to peers without disabilities and
may even possess some STEM-
specific advantages arising from
their unique cognitive process-
ing. Similarly, the challenges
presented by a classroom envi-
ronment may be different for d/
Deaf students or students with
hearing impairments than they
are for a student with a process-
ing disability, physical disability,
or ADHD. Some students have
high-incident, non-apparent dis-
abilities—that is, disabilities such
as dyslexia and ADHD, which
are common among college stu-
dents and often cannot readily be
discerned by untrained observ-
ers. (para. 5)

The implication is for higher education
institutions to have supports in place for
students with special needs, especially
in STEM departments. Training educa-
tors is a first step in developing a strong
support system. Friedensen (2018)



Challenges and Digital Solutions with STEM Learning

stated that instructors are sometimes
“hostile or indifferent to providing re-
quested accommodations” (para. 8).
Helping faculty members understand
laws, evidence-based strategies, and
disability-specific theories and practice
will likely better equip them to teach
students with special needs. Friedensen
explained that some faculty mem-
bers reported a lack of guidance with
STEM-appropriate  accommodations
from disability services departments.
Professionals in such university depart-
ments would benefit from training as
well. Advances with digital tools and
assistive devices help virtual classrooms
become more accessible to students
with disabilities. Gomez (2021/2022)
presented Kurzweil 3000, Echo Smart-
pen, and Dragon Naturally Speaking as
useful assistive technology tools.

Students with Limited
Internet Access

To mitigate the effects of the digital di-
vide, state governments and policymak-
ers should increase funding for low-in-
come schools to enable them access to
digital tools and frameworks and en-
hance technological training for teach-
ers in those districts. These initiatives
serve to better support students’ learn-
ing and increase their interest in STEM
fields. Further, they may provide more
meaningful opportunities for students
in marginalized neighborhoods to
learn through computer science and ro-
botics applications, increasing access to
STEM careers. Grants tend to be more
widely available through STEM-related
organizations for K-12 and higher edu-
cation to help with funding.
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K-12 school districts are in-
creasingly putting Wi-Fi into buses for
students to use when traveling to and
from school, especially since the onset
of the pandemic. They have also placed
parked buses with Wi-Fi into lower
income neighborhoods for students
to connect to virtual classes. In higher
education, college students have more
options to access the Internet through
businesses and libraries that provide it
for free. Initiatives intended to address
the digital divide, help college students
persevere in their studies. CollegeBuys’
California Connects program helped
with distributing 30,000 Chromebooks
and 5,000 Internet hotspots to help ad-
dress the community college digital ac-
cess gap (Gomez, 2020). Universities
that offer STEM degrees may consider
packages and incentives for students to
have pre-paid Internet access to engage
in online and hybrid classes, virtual
networks, and online research.

Conclusion

his is the time for policy makers

to make shifts that are based on

the needs of society and students.
Schools, universities, educational lead-
ers, and educators need to collect and
analyze data about their STEM students
and programs and implement effective
approaches to include all learners in
ways that will their build skills, knowl-
edge, and successful college and career
pathways. Leveraging digital tools and
increased resources will help diverse
students persevere and persist in STEM

courses and programs, and eventually
in the field.
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