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FEATURES OF MODERN HIGHER EDUCATION IN THE USA:
STEM EDUCATION

Abstract. Obtaining higher education in the United States of America is a key catalyst for social
mobility of the population, public confidence, which provides many individual advantages in modern
society. In 2023-2024, graduates of higher education institutions in the United States will make up a
larger share of employees in both public and private enterprises, compared to those with a lower level
of education. The economic and social development of Ukraine, as a world leader, requires investment
in education. In this regard, it is relevant to study the implementation of STEM education in higher
education institutions in the United States of America, since over the past three decades the
importance of STEM education for the country's economic competitiveness has been recognized by the
United States Government as a level of official resolutions, laws and regulations, as an area that
supports the development of ideas and solutions necessary to solve the country's global problems. The
article examines the impact of the decentralization of the US higher education sector on the strategy,
oversight, and accreditation of higher education institutions in the United States. The presence of
independent and autonomous accreditation agencies in the US that can assess the performance of US
higher education institutions is analyzed. The procedure for assessing the performance of US higher
education institutions, which is implemented through funding for needs-based research, innovative
programs, and individual federal loans, is analyzed, and covers such university areas as student
education, management, academic programs, faculty and staff qualifications, and finance. The
specifics of the distribution of STEM degrees in the field of bachelor’s and master’s degrees in private
and public institutions are considered. The concept of «conceptualizing culture» in undergraduate
STEM education is investigated. The influence of curators and teachers of STEM disciplines on the
ability of students to succeed in STEM education is investigated. It has been determined that STEM
education in the United States is characterized by support from the Federal Government and is the
national educational framework of the United States, which ensures the competitiveness of the state in
the field of future employment.

Keywords: STEM education, USA, Ukraine, higher education institutions, teacher, bachelor’s, master’s.

ntroduction. The adoption in August
12020 by the Cabinet of Ministers of

Ukraine of the Concept for the Develop-
ment of Science and Mathematics Education
(STEM Education), the implementation of which
is planned until 2027 (Cabinet of Ministers of
Ukraine. Order No. 960-p., 2020), (Cabinet of
Ministers of Ukraine. Order No. 131-p., 2021) is a
key link in the implementation of STEM education
in Ukraine. This concept provides for a priority
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direction of science and mathematics educational
disciplines in our country. It is obvious that the
country needs millions of trained, creative scien-
tists, scholars and teachers, specialists in science
and mathematics, engineering, and technical
fields, and it is also obvious that achieving the set
goal is possible only by educating future genera-
tions. STEM education in schools and higher edu-
cation institutions should be accessible to all, not
only for reasons of equality, but also so that
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a democratic society can solve the problems fac-
ing it (Order of the Cabinet of Ministers of
Ukraine N2 286-r, 2022). Student education is
always a complex and multifaceted process, built
on the cooperation of the teacher and the student,
based on the principles of socially significant and
personally-oriented learning. Currently, these
efforts are largely focused on inspiring students
to pursue a career in STEM. This emphasis leads
to educational programs that are targeted at spe-
cific groups of students and take into account the
importance of science as a fundamental discipline
for all students. The economic and social devel-
opment of Ukraine, as a world-leading state, re-
quires investment in education. In this regard, it
is relevant to study the implementation of STEM
education in higher education institutions in the
United States of America, since over the past
three decades, the importance of STEM for the
country’s economic competitiveness has been
recognized by the United States Government
through official decrees, laws, and regulations (Co
STEM), as an area that supports the development
of ideas and solutions necessary to solve the
country's global problems, namely, specialists
with STEM degrees have, respectively, higher
salaries and lower unemployment rates, and also
eliminate the gender pay gap in many STEM
fields. STEM degrees not only provide specialists
with competencies that demonstrate knowledge
in specific STEM fields, but also indicate that the-
se individuals are likely to possess skills that are
used and valued in various sectors of the financial
and economic labor market. In addition to the
interest in providing STEM knowledge and skills
that will be valuable in the economy, there is the
value of such knowledge and skills in supporting
responsible citizenship in a democratic country.
Studying STEM fields can enrich people as they
fulfill different roles in society.

The purpose of the article is to investigate
the implementation of STEM education in higher
education institutions in the United States of
America, and to determine the need to implement
innovative conceptual ideas from the American
experience in the context of the development of
STEM education in Ukraine.

Methodology. In the process of writing the ar-
ticle, specific-search and logical-synthetic analy-
sis were used (for collecting, analyzing, systema-
tizing and generalizing the provisions of histori-
cal, scientific-pedagogical, periodical, methodo-
logical, reference literature, regulatory documen-
tation); system-structural analysis (for systema-
tizing scientific facts about education and STEM
education); chronological analysis; statistical
(collection, processing, analysis of data); compar-
ative analysis of individual aspects of the devel-
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opment of higher education and STEM education;
theoretical-generalizing method and interpreta-
tion method (for formulating and substantiating
conclusions based on the results of the study).

Analysis of scientific research and publica-
tions. The analysis of scientific, methodological
and pedagogical sources showed that certain
issues of education in a multicultural and diverse
ethnic society, such as the United States of Ameri-
ca, occupy a significant place in the scientific re-
search of domestic and foreign scientists.
The research of Ukrainian scientists Ya. Belmaz,
Ya. Huletska, O. Elbrecht, 1. Zvarych, 0. Ko-
shmanova, M. Nagach, I. Pasynkova, 0. Roma-
novsky, etc. is devoted to certain aspects of the
development of higher education and pedagogy in
the United States of America. Various aspects of
the methodology of comparative pedagogy in
higher education in the United States were stud-
ied in the works of such scientists as N. Avshe-
niuk, I. Bakhov, N. Bidyuk, O. Dzhurynsky, V. Zhu-
kovsky, 0. Ponomarenko, K. Rybachuk, etc. The
formation and development of STEM education
are highlighted in the works of such researchers
as V. Boychenko, N. Valko, 0. Kuzmenko,
V. Pikalova, A. Rakhmaninova, O. Pylypenko, et al.

Higher education in the United States is a key
catalyst for social mobility, public confidence,
which provides many individual and societal ben-
efits in modern society. The average annual earn-
ings of those who have received higher education
are significantly higher among college and uni-
versity graduates than among those who have a
certificate of complete secondary education (U.S.
Bureau of Labor Statistics, 2023a). In 2023-2024
academic year, graduates of higher education
institutions will make up a larger share of em-
ployees in both public and private enterprises,
compared to those with a lower level of education
(U.S. Bureau of Labor Statistics, 2023a). The un-
employment rate among Americans with a bache-
lor's degree in 2023-2025 was just 2.1 %, about a
third of the 5.8 % unemployment rate for those
with a high school diploma (Figure 1). The unem-
ployment rate for Americans with no high school
diploma is about 4.0 % lower than for those with
a college degree. And the unemployment rate for
Americans with some college or associate’s de-
gree is 3.1 % lower than for those with a bache-
lor's degree (U.S. Bureau of Labor Statistics,
2023b). With some security and investment in
their future, Americans with higher education
also tend to have better health (National Center
for Health Statistics, 2018, 2019), a sense of civic
engagement, and are more socially active and
involved in their communities (U.S. Census Bu-
reau, 2021).
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Fig. 1. Unemployment rate in USA from 2005 to 2025
by the level of education* (*Source: U.S. Bureau of Labor Statistics)
The decentralized higher education sector in ing faculty, through alumni donations, and

the United States, which numbered 7 021 higher
education institutions in 2015-2016, declined by
approximately 2% during the 2023-2024 aca-
demic year, from 5 918 higher education institu-
tions in the 2022-2023 academic year to 5 819
higher education institutions in 2024 (National
Center for Education Statistics, 2025). Virtually
all higher education institutions in the United
States can be classified as private, public higher
education institutions, technical colleges, com-
munity colleges, and liberal arts colleges.

Public universities in the United States are
universities that exist and provide education to
students at the expense of state taxes and in 89 %
of cases are a certain structure, or a collection of
public universities operating separately in differ-
ent states of the country, but having a common
management and administration. All courses and
degrees at such universities can be offered at
various levels of post-secondary education. An-
other significant difference is the tuition fee,
which may be slightly higher for international
students than for American students, but is usual-
ly lower than at private universities. The most
popular public universities in the United States in
2025 are: University of California-Los Angeles
(UCLA), University of California-Berkeley, Univer-
sity of Michigan-Ann Arbor, and University of
Virginia (Top Public Schools, 2025). Unlike public
universities, private universities are universities
that are not sponsored or supported by the Unit-
ed States Government. They receive private fund-
ing through research grants awarded to outstand-
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through fairly high tuition fees. However, private
universities are not completely independent,
some of them receive government funding in the
form of preferential tax conditions for the univer-
sity, public student loans and grants provided by
government organizations of the United States.
Tuition fees at these universities are a little high-
er, unlike public universities, but remain the same
for local and international students. Popular pri-
vate universities according to the ranking in 2025
are the following universities: Harvard Universi-
ty, Stanford University, Columbia University New
York, Massachusetts Institute of Technology
(MIT), University of Pennsylvania, Duke Universi-
ty, Yale University. Additionally, universities like
University of Southern California, Johns Hopkins
University and New York University (World Sci-
entist and University Rankings, 2025).

Four-year colleges and universities, both pub-
lic and private, offer students the opportunity to
earn a bachelor's or master’s degree after four
years of study. Master’s and doctoral degrees can
be earned at these institutions after two to seven
additional years of study. In addition to institu-
tions of this type in the United States, there is a
well-developed two-year education sector or
community college sector. In this educational
space, you can also earn associate degrees, certif-
icates, and transfer to four-year colleges. These
are liberal arts colleges, well-known educational
institutions that pay special attention to under-
graduate studies in the humanities, natural sci-
ences, and social sciences, which have fairly high
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academic standards that provide an individual
approach. The best Liberal Arts Colleges in 2025
are Williams College (Williamstown, Massachu-
setts); Amherst College (Amherst, Massachu-
setts); Swarthmore College (Swarthmore, Penn-
sylvania); United States Naval Academy (Annapo-
lis, Maryland); Bowdoin College (Brunswick,
Maine) and other (Crimson Education, 2025). In
addition to liberal arts colleges in the United
States, there are community colleges that offer a
two-year associate degree, which allows gradu-
ates to obtain a bachelor's degree at other colleg-
es or universities after graduation, which is a
fairly popular direction of study in the United
States. Community colleges do not have dormito-
ries on campus or student housing; in addition,
community colleges have a limited number of
student activities and sports teams or academic
associations. However, these colleges are ideal for
students with limited financial resources, as they
allow you to get an education relatively inexpen-
sively, unlike a full four-year education. This sec-
tor of education is in quite high demand among
the public, and is the most important link for so-
ciety and the workforce (Jurgens, 2010; Ma &
Baum, 2016). Public institutions predominate
among two- and four-year colleges, but private
colleges are a prerequisite for those who have not
passed the exams but want to obtain a higher
education with minimal fees. Support for higher
education by the Federal Government is a nation-
al framework in the United States that ensures
the competitiveness of the state in the field of
future employment. In addition to Federal sup-
port from the Government, education and univer-
sities in the United States are supported even at
lower levels of government, the organizational
structure is built in such a way that institutional
charters are granted at the state level, and institu-
tional accreditation is controlled at the regional
level (Eaton, 2015).

The phenomenon of decentralization extends
to the strategy, oversight, and accreditation of
higher education institutions in the United States.
In the United States, there are four types of inde-
pendent, autonomous accrediting agencies that
can conduct assessments of U.S. higher education
institutions. These agencies include: 1) national
accrediting agencies that are religiously or oth-
erwise affiliated; 2) national accrediting agencies
that are career-related; 3) regional accrediting
agencies; and 4) specialized or programmatic
accrediting agencies (Eaton, 2015). National ac-
crediting agencies that are religiously and career-
related conduct comprehensive reviews for high-
er education institutions with a particular affilia-
tion, either religious and denominational (reli-
giously affiliated) or career-related. Regional
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accrediting agencies conduct holistic institutional
reviews of both public institutions of higher edu-
cation and private two- and four-year institu-
tions, but their work is limited to certain states.

Institutional review is conducted through
needs-based research funding, innovation pro-
grams, and individual federal loans (Department
of Education, 2018). Review is conducted every
five to ten years and covers a broad range of uni-
versity areas, including student learning, govern-
ance, academic programs, faculty and staff quali-
fications, and finance (Wheelan, 2016). Special-
ized, or program-based, accreditation agencies
evaluate academic programs that are located
within larger academic structures, such as law,
health professions, and teacher education pro-
grams (Eaton, 2015).

The higher education system in the United
States of America is well diversified, which can be
represented in the form of a pyramid, where
community colleges are at the base of the pyra-
mid, and public universities and research univer-
sities are at the top. There are many public and
private institutions for a student to choose from.
A student can start his studies at a community
college and graduate from a research university.
In Europe, such transfer and mobility opportuni-
ties are practically impossible to achieve, unlike
the American ones, which are built on competi-
tion for almost everything: professors, adminis-
trators, students, laboratory assistants, and, of
course, grants. Thus, competition in almost all
aspects of university academic life and funding
somehow distinguishes American universities in
a better light among universities in the rest of the
world. But the recent financial turmoil, adopted
by the decrees in the White House of Donald
Trump’s cabinet, has put, especially public insti-
tutions, in a financial difficult situation due to cuts
in public funding across the country. The financial
burden of higher education is having a profound
impact on social mobility. Social mobility has
always been a hallmark of American society, al-
lowing a significant portion of it to move upward
to participate in the “American dream.” Ultimate-
ly, this could jeopardize access to universities for
ordinary citizens.

Results. As defined by the National Academy
of Engineering and the National Research Council
in 2009, STEM education should include the fol-
lowing areas of study:

1) Science, which is the study of the natural
world, human behavior, interactions, and social
and economic systems. The study of this area
includes the study of the laws of nature associat-
ed with physics, chemistry, and biology, and the
development or application of facts, constants,
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principles, concepts, theories, or conventions that
are closely related to these disciplines.

2) Technology, which encompasses the entire
social grouping of people and their organizations,
as well as the knowledge, processes, tools, and
devices used to create and operate technological
facts and artifacts, and should also encompass the
artifacts that are being or will be studied.

3) Engineering, as the complete body of
knowledge about the design and creation of
products that have been or will be created by
man, and the process of solving problems that
arise in the use of these products. The process is
understood as designing under constraints,
where one type of constraint in engineering de-
sign is the laws of nature, or science. Other types
of constraints may include factors such as time,
money, available materials, ergonomics, envi-
ronmental regulations, manufacturability and
maintainability. Engineering uses concepts from
science and mathematics, as well as technological
tools.

4) Mathematics, which studies the patterns
and relationships between quantities, numbers,
and shapes, and can include both theoretical
mathematics and applied mathematics.

The National Science Foundation (NSF) has
recognized the areas of use and learning of STEM
as that are physical, biological, Earth, atmospher-
ic, and ocean sciences; mathematics, statistics,
and computer sciences; social, behavioral, and
economic sciences; and all areas related to engi-
neering and technology.

During the period of STEM education, the total
population of the United States increased from
282 million to 329 million between 2002 and
2024, and society became more diverse (Vespa et
al,, 2020). At the same time, the overall share of
the population with a college degree, defined as
an associate degree or higher, increased from
35.0 % in 2002 to 48.1 % in 2024. Hispanics, Afri-
can Americans, Native Americans or Alaska Na-

tives, Native Hawaiians, and people from other
Pacific Island communities were less likely to
have completed college. These disparities in high-
er education attainment play a significant role in
the growth of social and economic mobility
among the country’s residents (U.S. Department
of Education, 2016). College and university grad-
uates are more likely to earn more over their
lifetime than those with only a high school educa-
tion. They are also more likely to vote, volunteer,
and be responsible for themselves and their fami-
lies (Ma & Pender, 2023).

The private sector, which provides opportuni-
ties for students to receive STEM higher educa-
tion in the United States, differs significantly from
the public sector in several ways. These sectors,
when providing education to students, differ in
their finances, management, and orientation of
STEM specialists to rapid economic changes in
the market. The private sectors are accountable
to investors and shareholders who are guided by
the principles of obtaining greater profits, as well
as to state and federal governments, and they
have a strong orientation to attracting students to
study, because they must be able to quickly adapt
to the economic growth of interest in the field of
STEM specialties. Private higher education insti-
tutions can be both small enterprises represented
by family firms and large corporate structures. In
the United States, there are several types of for-
profit educational institutions that offer students
certificates and training without obtaining a de-
gree, and are also entitled to award accredited
associate, bachelor's, and master's degrees. They
are usually accredited by national government
agencies at the state level. Some offer STEM quali-
fications that do not require a 4-year degree, in a
market area where there is an urgent need for
specialists and the demand for students is very
high. Private and public educational institutions
provide certificates in the field of STEM education
(Table 1).

Table 1
STEM certificates education (2024, USA)
. Private nonprofit Private for profit Public
STEM education (%) (%) (%)
Science Technologies/Technicians 100,77 25,22 0,49
Engineering Technologies 2,33 6,58 8,48
Physical Sciences 4,83 6,81 3,26
Mathematics and Statistics 4,18 0,25 2,26
Computer and Information Sciences 8,28 96,73 9,18
Biological and Biomedical Science 17,21 50,71 10,20
Health education 52,28 83,5 56,81
Total 100 100 100
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The most popular majors at private universi-
ties and colleges, such as California Institute of
Technology (Caltech), Stanford University, Mas-
sachusetts Institute of Technology (MIT), Prince-
ton University, Harvard University, Yale Universi-
ty, Johns Hopkins University, are Science Tech-
nologies/Technicians, Health Sciences, Biological
and Biomedical Science, and Computer Science.
Nonprofit private educational institutions in the
United States, which are not for profit and are
funded by public and sponsorship revenues, are
heavily involved in private universities and col-
leges, as well as private high schools and board-
ing schools. Bachelor's degrees accounted for a
much smaller share of total STEM education in
fields such as Engineering Technologies, Physical
Sciences, Mathematics and Statistics (see Ta-
ble 1). Nevertheless, the number of graduates in
the private sector and the scale of the for-profit
sector are significant. While STEM degree awards
at the bachelor’'s and master’s levels have in-
creased during the COVID-19 pandemic, doctoral
degrees have decreased from 2020 to 2021.

When looking at the impact of STEM education
on higher education in the United States in 2021,
it should be noted that the number of STEM de-
grees awarded has increased as a percentage of
the total number of degrees awarded from 2012
to 2021. In 2021, the majority of associate’s de-
grees in STEM and related fields were awarded
by community colleges. The most popular majors
for students were health professions and related
programs. The number of diplomas awarded to
students in science and/or engineering and the
number of doctoral degrees awarded by for-profit
institutions increased by 58 % and 203 %, re-
spectively, between 2012 and 2021. And the
number of associate, bachelor's, and master's
degrees awarded by for-profit institutions de-
creased by 82 %, 54 %, and 18 %, respectively.

Among the total number of education seekers,
79 000 higher education seekers received certifi-
cates in the field of STEM specialties; 155 000
higher education seekers received a junior spe-
cialist degree in the field of science and technolo-
gy (STEM); 812 000 higher education seekers
received a bachelor's degree in the field of science
and technology (STEM); 217 000 higher educa-
tion seekers received a master's degree in this
direction (STEM). 48 000 seekers received a doc-
torate in the field of science and technology
(STEM), which accounted for 66 % of the total
number of doctorates.

STEM education has made a positive impact
on the United States’ diverse community. The
percentage of certificates, diplomas, and degrees
awarded in science and technology for American
Indian students or students Alaska Native, Black
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or African American, and Hispanic for students
increased at every qualification level between
2012 and 2021. STEM education has helped in-
crease the number of international graduate stu-
dents in science and technology studying in the
United States, exceeding pre-COVID enrollment
levels, from approximately 196,000 students in
fall 2020 to 308 000 students in fall 2022. Ac-
cording to the National Center for Science and
Engineering Statistics (NCSES), for 2025, in 2020,
India issued the largest number of bachelor's and
master's degrees in STEM, at 2.5 million, followed
by China, which issued 2.0 million bachelor's and
master's degrees in STEM to students, and the
United States in third place. The United States
issued 900 000 bachelor’s and master’s degrees
to students. China awarded the largest number of
doctorates in STEM, with 43 000 STEM doctor-
ates awarded. China is followed by the United
States, which awarded 42 000 STEM doctorates
(National Center for Science and Engineering
Statistics, 2025).

The availability and accessibility of a number
of programs, such as the UTeach program, which
is implemented at 46 American universities, or
programs such as the Meyerhoff Fellows Program
at the University of Maryland, Baltimore County,
which is a unique educational and professional
program, provide students with the opportunity
not only to obtain a degree in STEM but also to
address a number of social and relational aspects
of STEM learning. In addition to teaching, these
programs typically provide students with a range
of extracurricular supports, as well as introducing
changes to classroom teaching practices, chang-
ing teachers’ expectations of underrepresented
minority students, and creating modern learning
environments and facilities.

The first UTeach program was introduced in
1997 at the University of Texas at Austin as “an
innovative way to engage students majoring in
science, technology, engineering, and mathemat-
ics (STEM) into the teaching profession and pre-
pare them for professional and pedagogical work”
(Marder, 2022). Unlike traditional teacher train-
ing programs that focus on secondary education
or a STEM-related subject area, the UTeach pro-
gram aims to simultaneously provide a bachelor’s
degree in an integrated STEM field and a second-
ary school teacher certificate. The program is four
years long. The UTeach program is characterized
by its compactness (total credits range from 120
to 126), achieved by reducing the number of re-
quired courses and eliminating a small number of
courses that are higher-level in content. Upon
completion of the UTeach program, students re-
ceive a bachelor’s degree (BSc) in biology, chem-
istry, physics, mathematics, computer science, or
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engineering, and a teacher certificate (Partner
with Us: Transform Your STEM Teacher Prepara-
tion Program, 2025). A scholarship program for
undergraduates known as the Meyerhoff Scholar-
ship began even earlier, in 1988, funded by Rob-
ert and Jane Meyerhoff and led by then-provost
and later president Freeman Hrabowski. Later
funding was also provided by the Howard Hughes
Medical Institute and the National Institutes of
Health. The program’s original goal was to pro-
vide financial assistance, mentoring and advising,
research experience, and access to quality educa-
tion to black male students pursuing Ph.D. de-
grees in mathematics, science, and engineering, in
what is now known as STEM. In 1990, the pro-
gram was expanded to include black female stu-
dents. According to a telling advertisement on the
program’s website, the program operates on “the
principle that among like-minded people working
closely together, positive energy is contagious. By
bringing together such a high concentration of
high-achieving students in a close-knit learning
community, students continually inspire each
other to do more and better” (UMBC, 2025). The
program is largely focused on pushing students
toward their goal of earning a Ph.D. degree. Su-
pervision of Meyerhoff Fellows is highly struc-
tured, with frequent academic advising, prepara-
tion for graduate school and professional studies,
and assistance with any personal issues that may
interfere with their studies. Faculty members are
responsible for advising fellows: students are
encouraged to strive for not just straight A’s but
also straight A’s. Advisors, mentors, and coaches
discuss values such as outstanding academic
achievement, reaching out for help, reaching out
to tutors, advisors, and a variety of sources,
among others. Students are repeatedly told that
nothing is impossible if they try hard enough, put
in the effort, and go for it. This program is one of
many that best meets the core components of
success in STEM education, which include the
right selection of scientific, pedagogical, and or-
ganizational staff, financial assistance for stu-
dents, program values, community, study groups,
professional teachers and mentors, tutoring,
counseling, a variety of summer research intern-
ships, many online programs, faculty involvement
in student learning and life, administration in-
volvement, and family involvement.

According to a study conducted by the Nation-
al Research Council, the understanding of «con-
ceptualizing culture» is very relevant for under-
graduate STEM education (National Research
Council, 2011). This direction of higher education
prepares applicants to become members of pro-
fessional groups, namely scientists, technologists,
engineers, or mathematicians. Thus, STEM educa-
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tion can be viewed as a cultural process of the
United States, in which educational disciplines,
practical, and laboratory classes in the field of
STEM reflect the cultural traditions and cultural
values of future STEM specialists. But for the
United States, as a multinational and diverse
community, there are certain barriers, differences
between culturally conditioned epistemological
beliefs and the beliefs of the generally accepted
scientific context. These barriers may not be seen
by teachers, or they may be perceived as re-
sistance or avoidance of students’ interest in re-
ceiving STEM education. These barriers are par-
ticularly pronounced for Native Americans and
Alaska Natives, and other indigenous peoples of
the United States, whose ways of knowing and
views of the nature of the world often differ from
those found in classical STEM education (Ai-
kenhead, 1998), (Bang et. al., 2007), (Cobern and
Aikenhead, 1998), because STEM teaching that
portrays scientific ways of knowing as free from
contextual values may conflict with their cultural
identity. Also important are the differences be-
tween groups of students who have traditionally
been grouped along racial and ethnic lines. For
example, among Latino students, 44.4 % of high
school graduates in the South aged 18 to 24 en-
rolled in college in 2022, compared to 31.8 % of
Puerto Ricans in the same demographic group.
Among Asian students, the proportion of those
ages 18 to 24 enrolled in college in 2022 ranged
from 71.9 % for Asian-Americans to 51.4 % for
Japanese adults. The fastest growth in under-
graduate enrollment between 1999-2000 and
2019-2020 was among Latino students, who
accounted for 11.3 percent of the total at the start
of the 20-year period, 15.8 percent in 2011-2012,
and 20.5 % in 2019-2020. Women accounted for
more than half of undergraduate enrollment
among all groups. The largest gender gap was
among African-American students; in 2019-2020,
65.8 % of African-American undergraduates were
women. African American students were the low-
est-income group, with 43.9 % coming from fami-
lies in the lowest income of students. White stu-
dents were the highest-income group, with 34.5
% coming from the highest income quartile.
Women were more likely than men to attend for-
profit institutions (71 % vs. 58 %, respectively).
Increasingly, research on students’ abilities
regarding their academic abilities in STEM has
linked with students’ own beliefs about their aca-
demic performance and persistence in STEM
(Carleone & Johnson, 2007), (Chemers et al.,
2011), (Perez et al,, 2014), (Williams & George-
Jackson, 2014). Of course, ability signals which
are describes in American learning culture name-
ly, who is capable of learning and who is not are
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typically transmitted in academic settings and
historically embedded in the structure and prac-
tices of student learning. These signals may influ-
ence students’ views of their own abilities in
STEM learning. Historically, research on implicit
ability beliefs has shown that students who view
abilities as fixed respond differently to academic
environments than those who view abilities as
flexible (Dweck & Leggett, 1988). The significant
positive impact of support from STEM adminis-
trators and teachers aimed at convincing students
of their ability to succeed in STEM subjects has
been shown to help students achieve success in
STEM, suggesting that the causes of low grades
are unstable (i.e., related to effort rather than
ability (Snipes et al, 2012), (Dai & Cromley,
2014). The positive relationship between beliefs
and student achievement is particularly pro-
nounced among Black students (Fleming, 1984).
Thus, the academic climate at an educational in-
stitution may contribute to students’ success and
persistence in studying STEM subjects through a
positive impact on students’ self-esteem. In addi-
tion to self-confidence, students’ connection to
their communities may also improve students’
academic engagement and, consequently, stu-
dents’ identification with their subject, including
future positive grades in the subject. Connection
with Community encompasses both a sense of
belonging to an academic environment (institu-
tion, department, group) and a psychological
sense of community (Good, 2012), (Hurtado et al.,
2008), (Johnson, 2011, 2012), (Ko et al., 2014),
(Locks et al.,, 2008). A study of an introductory
electrical engineering course at a university in the
Northwestern United States demonstrated that
positive affect and positive relationships between
students and other students and faculty were
correlated with positive classroom experiences
(Lee et al., 2006). In addition, these students had
more positive career prospects. Students who did
not feel a sense of community or belonging in
STEM fields were more likely to leave STEM ma-
jors without completing their studies in higher
education institutions (Smith et al., 2013).

In 2010, nearly 40 percent of students enter-
ing 2-year and 4-year colleges and universities
intended to major in a STEM field during their
studies. Today, about half of students who intend
to earn a bachelor’s degree in STEM and more
than two-thirds of those who intend to earn a
master’s degree in STEM do not earn these de-
grees within the stated time frame and are en-
rolled longer than the stated duration of their
programs (Eagan et al, 2014), (Van Noy & Zei-
denberg, 2014). For example, students who in-
tend to earn a bachelor’s degree in biology enter
the program expecting to graduate in 4 years,
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based on information provided to them by biolo-
gy departments and colleges. But the extended
time to earn a degree introduces new, increased
costs that students and their families are often
unprepared for. Understanding the challenges
students face in obtaining STEM degrees and the
reasons for the lengthening of their studies pro-
vides an opportunity to make STEM education
more effective by offering new ways, means, and
strategies for the development of higher educa-
tion institutions in their pursuit of studying and
obtaining STEM degrees.

Discussion. Educators and educational re-
searchers devote countless hours and resources
to improving undergraduate and graduate STEM
education, working to help other educators who
teach students after high school adopt a more
inclusive, evidence-based approach to STEM edu-
cation. They work locally and nationally through
a variety of networks focused on a particular dis-
cipline (e.g., physics, biology, mathematics, or
earth sciences) or to improve approaches to
teaching STEM subjects (e.g., course-based re-
search or high-quality educational resources) that
can make learning engaging for a wide range of
students. How can we minimize the attrition of
students who, for various reasons, do not earn a
STEM degree and achieve greater effectiveness?
Understanding the challenges of the current sys-
tem of 2- and 4-year STEM degrees has important
implications for national education policy plan-
ning in the United States. Efforts by federal and
state agencies and departments, as well as private
funders of higher education, rely on representa-
tive data and analysis of what works, how it
works, who needs it, under what circumstances,
and what the state will actually and ultimately
receive. Unfortunately, much of the data that
could help address these national priorities in
education and the workforce for 2025 remains
either uncollected or collected in idiosyncratic
formats that make it difficult or impossible to
analyze future projections and hinder informed
decision-making at all levels of the national edu-
cation system in the United States. As in Ukraine,
the United States still has an unresolved problem
of tracking part-time students or students who
transfer between institutions: both types of stu-
dents represent a growing share of the total
number of undergraduate students choosing
STEM education. There are also no clear statistics
that provide insight into the pathways students
take to earn a STEM degree, including whether
they enroll in a STEM program first or choose a
STEM program later, and there is no data on stu-
dents transferring between institutions. In the
United States, these transfers can encompass a
wide variety of combinations of STEM education,
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including transfers from a 2-year to a 4-year insti-
tution, or vice versa, students transferring from a
4-year to a 2-year institution, transfers between
2-year institutions, transfers between 4-year
institutions, and combinations where students
attend multiple institutions. Over the course of
the development of STEM education, the model of
student learning in the United States has changed
significantly. In addition to the interest and moti-
vation that students brought with them in the
1990s and 2000s, today's students of 2020-2025
bring with them experiences and cultures that the
academic departments and institutions they enter
must respond to, contributing to both the current
outcomes and the more or less successful accredi-
tation of these institutions in producing STEM
graduates. They are valued by institutions, stu-
dents, and policymakers because they are seen as
meeting the primary purpose of most college
students (Bailey & Xu, 2012). Furthermore, data
on completion and progress are widely available
and easier to collect consistently than other out-
comes such as wages or employment.

However, it should be noted that graduation
rates alone are not a complete measure of suc-
cess, as they are influenced by factors beyond the
control of the institution. Graduation rates are
also influenced by the characteristics of the stu-
dents who are admitted to the institution, with
highly selective institutions of higher education
being expected to have higher graduation rates
than less selective institutions of higher educa-
tion. Furthermore, a degree is not the ultimate
goal of college students in the United States, espe-
cially among 2-year students: they may also seek
to transfer to 4-year institutions without a degree
in order to obtain a certificate or acquire profes-
sional competencies that are relevant to future
work. Thus, graduation rates provide some in-
sight into the success of a university STEM pro-
gram, but this information must be supported by
hard data on student preparation. A broader vi-
sion of STEM education success as a national edu-
cational framework in the United States is emerg-
ing from definitions developed by various stake-
holders, including the American Association of
Community Colleges, the Aspen Institute, the Bill
& Melinda Gates Foundation, the National Associ-
ation of Executives, and others, which shift the
focus of the STEM education vision to a broader
set of academic indicators, such as success in
additional courses, required first-year comple-
tion, credit accumulation, clearly defined time to
degree, retention and transfer rates, degrees
earned, student diversity (gender and ethnic),
and learning outcomes. This focus has been in-
corporated into the core STEM education frame-
work, which includes factors such as academic
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performance and the quality of STEM education.
For example, the Association of American Univer-
sities (AAU) framework that assesses the success
of master’s degrees in STEM education focuses on
improving STEM teaching at the graduate level
and on improving the culture of the learning en-
vironment. This framework includes three fac-
tors: 1) pedagogy, 2) cultural change, and 3) im-
provements in equipment, technology integration
into classroom instruction, teacher professional
development, and the use of data for continuous
improvement. The National Research Council of
the United States includes interpersonal and psy-
chological factors as components of student suc-
cess in its STEM education sector framework,
namely, student academic engagement, interper-
sonal relationships, and student psychological
well-being, recognizing flourishing as a desirable
goal for students, by which they mean more than
“survival” during college and graduation. Student
flourishing means that students at all levels of
education are engaged in the learning process;
make the desired effort to achieve important edu-
cational goals; are able to effectively manage their
time and commitments to others, teachers, and
family members; have a positive attitude towards
their choices in STEM education values; value
differences in others; interact with others in
healthy ways; contribute to the community and
have an optimistic view of their future. Learners
have an optimistic view of their future precisely
because success is achieved when learners who
are interested in STEM education are able to
make informed decisions about the vector of
learning; have an idea about motivation and ca-
reer aspirations in STEM education; have a clear
understanding of the content and variety of po-
tential career paths associated with a STEM de-
gree; have minimized the number of obstacles
that can prevent progress in acquiring a STEM
qualification; realize the connection between
STEM education and societal problems; and have
the goal of obtaining a degree or certificate in
STEM education.

Conclusion. Science and mathematics (STEM)
teachers at all levels are the key to realizing the
vision of high-quality, engaging, active, and stu-
dent-centered STEM education. Teachers must be
fluent in the subject they teach, fluent in the ped-
agogy and scientific methodology of effective
STEM teaching, and possess professional compe-
tence at a level sufficient to provide students with
opportunities to develop their knowledge
through problem-solving and experimentation
(Batyuk, Zhernovnykova 2022). The US education
system is structured in such a way that after suc-
cessful enrollment in higher education institu-
tions, students choose specialized and general
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educational disciplines under the guidance of
experienced teachers, which made it possible to
implement the basic principles of higher educa-
tion in the United States of America, such as free-
dom of choice and differentiation of learning,
where the student is not only a passive learner,
but also an active participant in planning his edu-
cational STEM-learning process, during which his
interests, capabilities and skills are taken into
account. Analysis of the content of education at
the bachelor's and master's levels in higher edu-
cation institutions in the US indicates the training
of specialists who meet the requirements of the
time and is a necessary prerequisite for the pro-
gress and prosperity of the country. American
scientists, teacher-scientists, as well as Ukrainian
researchers, study not only various issues of
teacher training in higher education institutions,
but also the process of their continuous education
and development throughout social life. The pro-
fessional level and level of competence of a teach-
er at a higher education institution depends on
the level of general educational and general cul-
tural training of the teacher, on how the teacher
understands the accreditation requirements for
himself, as a teacher who can relate to the posi-
tion of a professional teacher. An analysis of the
experience of training bachelors and masters in
STEM education in the United States of America,
within the framework of the national educational
framework, identified a row of scientific, peda-

REFERENCES

gogical and multicultural principles in the struc-
ture and content, such as the functioning of vari-
ous programs and educational disciplines; cours-
es and educational camps; a favorable attitude
towards students' creative abilities and thinking;
motivation of students for lifelong education and
work in a multicultural ethnic society; mentoring
systems under the guidance of teachers and the
organization of reference and consulting work of
teachers on various issues of STEM education;
familiarization of teachers with new develop-
ments in the field of theory and practice of peda-
gogical activity; progressive pedagogical technol-
ogies of teaching; introduction of flexible curricu-
la and variable curricula; establishment of special
boards for the assessment of professionalism;
introduction of accreditation and -certification
procedures. STEM education is an important tool
of the modern scientific and educational envi-
ronment, which is successfully used by the educa-
tional environment of the United States of Ameri-
ca of our time, as a result of which it has become a
fundamental concept that improves the quality of
decision-making in almost every aspect of the
daily life of an educated person and the national
priority that it should be, where local communi-
ties have the opportunity to provide high-quality,
rigorous educational experiences equally to all
students from elementary school to higher educa-
tion.

Avsheniuk, N. M. (2002). Problemy standartyzatsii profesiinoi pidhotovky vchyteliv Velykoi

OcBiTonoriyHumn guckypc

Brytanii ta SShA: porivnialnyi analiz. Suchasni informatsiini tekhnolohii ta innovatsiini metodyky
navchannia u pidhotovtsi fakhivtsiv : metodolohiia, teoriia, dosvid, problemy. [Problems of stand-
ardization of professional training of teachers in Great Britain and the USA: comparative analysis.
Modern information technologies and innovative teaching methods in the training of specialists:
methodology, theory, experience, problems]. Collection of scientific works, 2(2), 157-162. Kyiv -
Vinnytsia: DOV “Vinnytsia”. (ukr).

Bakhov, I. S. (2017). Tendentsii rozvytku polikulturnoi osvity u profesiinii pidhotovtsi fakhivtsiv
Kanady i SShA (druha polovyna KhKh - pochatok KhKhlI st.) [Trends in the development of multicul-
tural education in the professional training of specialists in Canada and the USA (second half of the
20th - beginning of the 21st century)] : dissertation ... Doctor of Pedagogical Sciences: 13.00.04. Ky-
iv, 616 p. (ukr).

Belmaz, Ya. M. (2011). Profesiinyi rozvytok vykladachiv vyshchoi shkoly U Velykii Brytanii ta SShA
[Professional development of higher school teachers in Great Britain and the USA] : author's ab-
stract of dissertation ... Doctor of Pedagogical Sciences: special 13.00.01 Educational and pedagogi-
cal sciences. Lugansk, 40 p. (ukr).

Bidyuk, N. M. (2010). Teoriia i praktyka profesiinoho navchannia bezrobitnykh u SShA [Theory
and practice of vocational training of the unemployed in the USA] : author's abstract. dissertation ...
Doctor of Pedagogical Sciences: special. 13.00.04 Theory and methodology of vocational education.
Kyiv, 44 p. (ukr).

Boychenko, V. V. (2021). Orhanizatsiino-pedahohichni zasady STEM-osvity u starshii serednii
shkoli SShA [Organizational and pedagogical principles of STEM education in senior secondary
school in the USA] : dissertation ... Doctor of Philosophy: 011. Sumy, 236 p. (ukr).

Valko, N. V. (2020). Systema pidhotovky maibutnikh uchyteliv pryrodnycho matematychnykh
dystsyplin do zastosuvannia STEM tekhnolohii u profesiinii diialnosti [System of training future
teachers of natural and mathematical disciplines for the application of STEM technologies in pro-

e-ISSN 2312-5829
35



fessional activity] : dissertation ... Doctor of Pedagogical Sciences: 13.00.04. Zaporizhzhia, 510 p.
(ukr).

Huletska, Ya. G. (2006). Stanovlennia polikulturnoi osvity v amerykanskii pedahohitsi. Pedaho-
hichnyi protses : teoriia i praktyka [Formation of multicultural education in American pedagogy.
Pedagogical process: theory and practice]. Collection of scientific works of the Institute of Pedagogy
and Psychology of Professional Education of the Academy of Sciences of Ukraine, 5, 38-47. (ukr).

Elbrecht, 0. M. (2010). Pidhotovka menedzheriv u vyshchykh navchalnykh zakladakh Velykoi
Brytanii, Kanady, SShA [Training of managers in higher educational institutions of Great Britain,
Canada, the USA] : dissertation ... Doctor of Pedagogical Sciences: 13.00.04. Kyiv, 510 p. (ukr).

Zhukovsky, V. M. (2002). Moralno-etychne vykhovannia v istorii amerykanskoi shkoly [Moral and
ethical education in the history of the American school]. Monograph. Ostrog: [b. v.], 428 p. (ukr).

Zvarych, 1. M. (2014). Teoretychni i metodychni zasady otsiniuvannia profesiinoi diialnosti
vykladachiv u vyshchykh navchalnykh zakladakh SShA (druha polovyna XX - pochatok XXI stolittia)
[Theoretical and methodological principles of evaluating the professional activities of teachers in
higher educational institutions of the USA (second half of the 20th - beginning of the 21st century)]
: dissertation ... Doctor of Pedagogical Sciences: 13.00.01. Kyiv, 400 p. (ukr).

Kabinet Ministriv Ukrainy. Rozporiadzhennia vid 13 sichnia 2021 roku Ne 131-r. Kyiv. Pro zat-
verdzhennia planu zakhodiv shchodo realizatsii Kontseptsii rozvytku pryrodnycho-matematychnoi
osvity (STEM-osvity) do 2027 roku. Dokument 131-2021-r, aktualna, aktualna redaktsiia - Pryiniat-
tia 13.01.2021 [Cabinet of Ministers of Ukraine. Order of January 13, 2021 No. 131-r. Kyiv. On ap-
proval of the action plan for the implementation of the Concept for the Development of Science and
Mathematics Education (STEM Education) until 2027. Document 131-2021-r, current, current edi-
tion - Adoption 01/13/2021]. URL: https://zakon.rada.gov.ua/laws/show/131-2021-
%D1%80#Text (date of access: 05/24/2025) (ukr).

Koshmanova, T. S. (2002). Rozvytok pedahohichnoi osvity u SShA (1960-2000 rr.) [Develop-
ment of pedagogical education in the USA (1960-2000)] : dissertation ... Doctor of Pedagogical Sci-
ences: 13.00.04. Kyiv, 589 p. (ukr).

Kuzmenko, O. S. (2019). Teoretychni i metodychni zasady navchannia fizyky studentiv tekhnich-
nykh zakladiv vyshchoi osvity na osnovi tekhnolohii STEM osvity [Theoretical and methodological
principles of teaching physics to students of technical institutions of higher education based on
STEM education technologies] : dissertation ... Doctor of Pedagogical Sciences: 13.00.02. Kropyvny-
tskyi, 480 p. (ukr).

Cabinet of Ministers of Ukraine. Rozporiadzhennia vid 5 serpnia 2020 r. Ne 960-r. Kyiv. Pro skh-
valennia Kontseptsii rozvytku pryrodnycho-matematychnoi osvity (STEM-osvity). Dokument 960-
2020-r, chynnyi, potochna redaktsiia - Pryiniattia vid 05.08.2020 [Ministers of Ukraine. Order of
August 5, 2020 No. 960-r. Kyiv. On approval of the Concept of the Development of Natural and
Mathematical Education (STEM Education). Document 960-2020-r, current version - Adoption of
08/05/2020]. URL: https://zakon.rada.gov.ua/laws/show/960-2020-%D1%80#Text (access date:
05/24/2025) (ukr).

Nagach, M. V. (2008). Pidhotovka maibutnikh uchyteliv u shkolakh profesiinoho rozvytku v SShA :
[Training of future teachers in schools of professional development in the USA] : author's abstract
of the dissertation ... Candidate of Pedagogical Sciences: special 13.00.04 Theory and methodology
of professional education. Kyiv, 21 p. (ukr).

Pasynkova, I. V. (2005). Systema pidhotovky bakalavriv humanitarnykh nauk z inozemnoi movy v
universytetakh SShA [System of training of bachelors of humanities in a foreign language at univer-
sities in the USA] : dissertation ... Candidate of Pedagogical Sciences: 13.00.04. Kyiv, 203 p. (ukr).

Pylypenko, O. S. (2023). Formuvannia STEM-kompetentnostei studentiv zakladiv fakhovoi
peredvyshchoi osvity u navchanni matematyky [Formation of STEM-competences of students of in-
stitutions of professional higher education in teaching mathematics] : dissertation ... Doctor of Phi-
losophy. : 015. Kryvyi Rih, 284 p. (ukr).

Pikalova, V. V. (2021). Vykorystannia paketu GeoGebra yak instrumenta realizatsii kontseptsii
STEM-osvity u protsesi pidhotovky maibutnikh uchyteliv matematyky [Using the GeoGebra package
as a tool for implementing the concept of STEM-education in the process of training future teachers
of mathematics] : dissertation ... Candidate of Pedagogical Sciences: 13.00.10. Starobilsk, 193 p.
(ukr).

Ponomarenko, O. V. (2012). Problema formuvannia liderskykh yakostei u pedahohichnii osviti
SShA [The problem of forming leadership qualities in pedagogical education in the USA] : disserta-
tion ...Candidate of Pedagogy: 13.00.01. Nizhyn, 221 p. (ukr).

Pro skhvalennia Stratehii rozvytku vyshchoi osvity v Ukraini na 2022-2032 roky: Rozpori-
adzhennia Kabinetu Ministriv Ukrainy vid 23 liutoho 2022 r. Ne 286-r. Dokument 286-2022-r,
chynnyi, potochna redaktsiia. Baza danykh «Zakonodavstvo Ukrainy» / VR Ukrainy. [On approval of
the Strategy for the development of higher education in Ukraine for 2022-2032: Order of the Cabi-

e-ISSN 2312-5829 Educological Discourse
36



net of Ministers of Ukraine dated February 23, 2022 No. 286-p. Document 286-2022-p, current,
current edition. Database "Legislation of Ukraine" / Verkhovna Rada of Ukraine]. URL:
https://zakon.rada.gov.ua/laws/show/286-2022-%D1%80#Text (date of access: 05/24/2025).
(ukr).

Rakhmanina, A. S. (2024). Pidhotovka maibutnikh pedahohiv u zakladakh vyshchoi osvity Ukrainy
zasobamy STEM-tekhnolohii [Training of future teachers in higher education institutions of Ukraine
using STEM technologies] : dissertation ... Doctor of Philosophy. : 015. Kyiv, 205 p. (ukr).

Rybachuk, K. V. (2008). Pidhotovka maibutnikh pedahohiv do profesiinoi diialnosti v universyte-
takh SShA [Preparation of future teachers for professional activity in US universities] : author's ab-
stract. dis.... PCandidate of pedagogical Sciences: special. 13.00.01 General pedagogy and history of
pedagogy. Kirovograd, 20 p. (ukr).

Romanovsky, 0. 0. (2000). Osoblyvosti vyshchoi osvity SShA [Peculiarities of higher education
in the USA]. Native school, 1, 31-50. (ukr).

Aikenhead, G. (1998). Many students cross cultural borders to learn science: Implications for
teaching. Australian Science Teachers’ Journal, 44(4), 9-12.

Aikenhead, G., Ogawa, G. (2007). Ingenious knowledge and science revisited. Cultural Studies of
Science Education, 2(3), 539-620.

Batyuk, L. (2025). Major aspects of STEM education based on U.S. government initiatives. Educa-
tional Challenges, 30(1), 88-105. https://doi.org/10.34142/2709-7986.2025.30.1.06

Batyuk, L., Zhernovnykova, 0. (2022). Modern educational digital competence of future doctors
of Poland as a European state. New Collegium, 3, 55-65. https://doi.org/10.30837/nc.2022.3.55

Carleone, H. B., Johnson, A. (2007). Understanding the science experiences of women of color:
Science identity as an analytic lens. Journal of Research in Science Teaching, 44(8), 1187-1218.
https://doi.org/10.1002/tea.20237

Chemers, M.M., Zurbriggen, E.L., Syed, M., Goza, B.K,, Bearman, S. (2011). The role of efficacy and
identity in science career commitment among underrepresented minority students. Journal of So-
cial Issues, 67(3), 469-491. https://doi.org/10.1111/j.1540-4560.2011.01710.x

Dai, T.,, Cromley, J.G. (2014). Changes in implicit theories of ability in biology and drop out from
STEM majors: A latent growth curve approach. Contemporary Educational Psychology, 39(3), 233-
247. https://doi.org/10.1016/j.cedpsych.2014.06.003

Dweck, C.S., Leggett, E.L. (1988). A social-cognitive approach to motivation and personality. Psy-
chological Review, 95, 256-273. https://doi.org/10.1037/0033-295X.95.2.256

Eagan, K, Hurtado, H, Figueroa, T., Hughes, B. (2014). Examining STEM Pathways among Stu-
dents Who Begin College at Four-Year Institutions. Commissioned paper prepared for the Committee
on Barriers and Opportunities in Completing 2- and 4-Year STEM Degrees, National Academy of
Sciences, Washington, DC. 27 p.

Eaton, J. S. (2015). An Overview of U.S. Accreditation. Washington, DC: Council for Higher Educa-
tion Accreditation. 12 p.

Fleming, J. (1984). Blacks in College: A Comparative Study of Students’ Success in Black and White
Institutions. San Francisco: Jossey-Bass. 276 p.

Gapinski, A. J. (2010). Higher Education: Europe vs. USA. Eighth LACCEI Latin American and Car-
ibbean Conference for Engineering and Technology (LACCEI'2010). “Innovation and Development
for the Americas”, June 1-4, 2010, Arequipa, Peru. 1-7.

Good, C. (2012). Why do women opt out? Sense of belonging and women'’s representation in
mathematics. Journal of Personality and Social Psychology, 102(4), 700-717.
https://doi.org/10.1037 /20026659

Crimson Education. (2025). What Are the Top Liberal Arts Schools in 20257 Retrieved from
https://www.crimsoneducation.org/zh/blog/what-is-the-top-liberal-arts-college-in-the-us/

Higher Education in Science and Engineering. Executive Summary.Science and Engineering Indi-
cators U.S. National Science Foundation. National Science Board. National Center for Science and En-
gineering Statistics (NCSES). 2025. Retrieved from https://ncses.nsf.gov/pubs/nsb202332)

Hurtado, S., Eagan, M. K,, Tran, M. C., Newman, C. B,, Chang, M. ],, Velasco, P. (2011). We do sci-
ence here: Underrepresented students’ interactions with faculty in different college contexts. The
Journal of Social Issues, 67(3), 553-579. https://doi.org/10.1111/j.1540-4560.2011.01714.x

Johnson, D. R. (2012). Campus racial climate perceptions and overall sense of belonging among
racially diverse women in STEM majors. Journal of College Student Development, 53(2), 336-346.
https://doi.org/10.1353/csd.2012.0028

Jurgens, J. C. (2010). The Evolution of Community Colleges. College Student. Affairs Journal,
28(2),251-261.

Ko, L. T., Kachchaf, R. R., Hodarij, A. K,, Ong, M. (2014). Agency of women of color in physics and
astronomy: Strategies for persistence and success. Journal of Women and Minorities in Science and
Engineering, 20(2), 171-195. https://doi.org/10.1615/JWOMENMINORSCIENENG.2014008198

OcBiTonoriyHumn guckypc e-ISSN 2312-5829
37



Lee, L. A, Hansen, L. E., Wilson, D. M. (2006). The Impact of Affective and Relational Factors on
Classroom Experience and Career Outlook among First-year Engineering Undergraduates. Presen-
tation at the Frontiers in Education 36th Annual Conference, Oct. 27-31, San Diego, CA.

Locks, A. M., Hurtado, S., Bowman, N. A., Oseguera, L. (2008). Extending notions of campus cli-
mate and diversity to students’ transition to college. Review of Higher Education, 31(3), 257-285.
https://doi.org/10.1353/rhe.2008.0011

Ma, J., Baum, S. (2019). Trends in Community Colleges: Enrollment, Prices, Student Debt, and Com-

pletion. New York: College Board. Retrieved from
https://trends.collegeboard.org/sites/default/files/trends-in-community-colleges-research-
brief.pdf

Ma, ]. Matea, P. (2023). Education Pays 2023: The Benefits of Higher Education for Individuals and
Society. New York: College Board. 43 p.

Marder, M. (2022). UTeach’s First 25 Years: Preparing Teachers Is a Mission. Retrieved from
https://uteachinstitute.medium.com/uteachs-first-25-years-preparing-teachers-is-a-mission-
b8aef0b876fd

National Center for Education Statistics. (2025). Retrieved from
https://nces.ed.gov/whatsnew/press_releases/8_21_2024.asp

National Academy of Sciences, National Academy of Engineering, and Institute of Medicine.
(2011). Expanding Underrepresented Minority Participation: America's Science and Technology Tal-
ent at the Crossroads. Washington, DC: The National Academies Press. 286 p.
https://doi.org/10.17226/12984.

National Center for Health Statistics. (2018). Summary Health Statistics: National Health Inter-
view Survey, 2018, Table A-14. Hyattsville, MD: National Center for Health Statistics. Retrieved from
https://ftp.cdc.gov/pub/Health_Statistics/NCHS/NHIS/ SHS/2018_SHS_Table_A-14.pdf.

National Center for Health Statistics. (2019). Health, United States, Table 018. Hyattsville, MD:
National Center for Health Statistics. Retrieved from https://www.cdc.gov/nchs/hus/data-
finder.htm?year=2019&table=Table%20018.

National Center for Science and Engineering Statistics (NCSES). (2025). Retrieved from
https://ncses.nsf.gov/pubs/nsb202332

Partner with Us: Transform Your STEM Teacher Preparation Program. (2025). The University of
Texas at Austin 2025. Retrieved from https://institute.uteach.utexas.edu/partner.

Perez, T., Cromley, ].G., Kaplan, A. (2014). The role of identity development, values, and costs in
college STEM retention. Journal of Educational Psychology, 106(1), 315-329.

Smith, ]., Lewis, K., Hawthorne, L, Hodges, S. (2013). When trying hard isn’t natural: Women'’s
belonging with and motivation for male-dominated STEM fields as a function of effort expenditure
concerns. Personality and Social Psychology Bulletin, 39(2), 131-143.
https://doi.org/10.1177/0146167212468332

Snipes, ]., Fancsali, C., Stoker, G. (2012). Student Academic Mindset Interventions: A Review of the
Current Landscape. Washington, DC: IMPAQ International.

Top Public Schools. (2025). US. News & World Report L.P. Retrieved from
https://www.usnews.com/best-colleges/rankings/national-universities/top-
public?_sort=rank&_sortDirection=asc

UMBC: A University System of Maryland. (2025). https://meyerhoff.umbc.edu/

U.S. Bureau of Labor Statistics. 2023a. (2025). Educational Attainment for Workers 25 Years and
Older by Detailed Occupation, Employment Projections Program. Washington, DC: U.S. Bureau of La-
bor Statistics. Retrieved from https://www.bls.gov/emp/tables/ educational-attainment.htm.

U.S. Bureau of Labor Statistics. 2023b. (2025). Unemployment Rates for Persons 25 Years and
Older by Educational Attainment. Washington, DC: U.S. Bureau of Labor Statistics. Retrieved from
https://www.bls.gov/charts/employment-situation/unemploymentrates-for-persons-25-years-
and-older-by-educational-attainment.htm.

U.S. Census Bureau. 2021. (2025). “Voting and Registration in the Election of November 2020.”
Current Population Survey. Washington, DC: U.S. Census Bureau. Retrieved from
https://www.census.gov/data/tables/time-series/demo/voting-and-registration/ p20-585.html.

U.S. Department of Education. (2016). Advancing Diversity and Inclusion in Higher Education: Key
Data Highlights Focusing on Race and Ethnicity and Promising Practices. Washington, DC: Office of
Planning, Evaluation and Policy Development, Office of the Under Secretary, U.S. Department of Ed-
ucation.

Van, N. M., Zeidenberg, M. (2014). Hidden STEM Knowledge Producers: Community Colleges’ Mul-
tiple Contributions to STEM Education and Workforce Development. Commissioned paper prepared
for the Committee on Barriers and Opportunities in Completing 2- and 4-Year STEM Degrees, Na-
tional Academy of Sciences, Washington, DC. Retrieved from http://sites.nationalacademies.org/
cs/groups/dbassesite/documents/webpage/dbasse_088831.pdf

e-ISSN 2312-5829 Educological Discourse
38



Vespa, ]. Medina, L., Armstrong, D. M. (2020). Demographic Turning Points for the United States:
Population Projections for 2020 to 2060. Washington, DC: U.S. Census Bureau.

Williams, M. M., George-Jackson, C. E. (2014). Using and doing science: Gender, self efficacy, and
science identity of undergraduate students in STEM. Journal of Women and Minorities in Science and
Engineering, 20(2), 99-126. https://doi.org/10.1615/JWomenMinorScienEng.2014004477

World  Scientist and  University = Rankings  2025. (2025). Retrieved from
https://www.adscientificindex.com/university-ranking/?funding=Private

Nlinisa BATIOK,
kaHOudam bionoaiyHuX Hayk, doueHm, https:/forcid.org/0000-0003-1863-0265
douyeHm kaghedpu Dizuku i Ximil, L.batyuk@hnpu.edu.ua

XapkieCbkull HauioHanbHUl hedazoeiyHull yHisepcumem
imeHi I".C. Ckosopodu,
gyn. Anvescokux, 29, 61002, m. Xapkig, YkpaiHa

Bimanii MACHA,
0okmop nedazoaiyHux HayK, npoghecop, https:/forcid.org/0000-0002-8943-7756
3aeidysay kachedpu Disuku i Ximii, masych@hnpu.edu.ua

Xapkiscbkull HauioHanbHul nedazoeiyHull yHieepcumem
imeHi I".C. Ckosopodu,
gyn. Anvescokux, 29, 61002, m. Xapkis, YkpaiHa

OCOBJIMBOCTI CYYACHOI BUILIOI OCBITHU CIIA: STEM-OCBITA

OmpumanHs suwjoi oceimu 6 Cnoayvenux llImamax AMepuKku € KAHO408UM KAManizamopom coyianb-
Hoi MO6IbHOCMI HacesneHHs, 2poMadcbKoi 8negHeHOCcMI, KA 3a6e3neyye 6a2amo iHOugidyanbHuXx
nepesaz y cy4acHoMmy cycninbcmsi. Y 2023-2024 pp., sunyckHuku 3akaadie suujoi oceimu CIIA cma-
HOB/SIMb 6iAbULY YACMKY NPAYIBHUKIB Ik HA 0epicasHux, mak i Ha NpU8AMHUX NiONPUEMCMBax, no-
PIBHSIHO 3 MUMU, XMO Md€ HUXC4YUll piseHb oceimu. ExoHoMiuHUll ma coyianavHull po3sumok YkpaiHu,
sk depacasgu-c8imogoeo sidepa sumazae iHgecmuyitli 8 oceimy. B yboMy achekmi dopeuyHuUM € d0cAi-
dxceHHss enpoeadyceHHsi STEM-oceimu e 3aknadu suujoi oceimu Cnoayvenux LImamie Amepuku,
OCKibKU ocmaHHI mpu decamuaimms eaxcaugicmv STEM-oceimu 0415 ekoHOMIYHOI KOHKYpeHmocn-
poMmodcHocmi kpaiHu, 6ysaa eusHaHa Ypsadom CnosayuveHux LImamis Ha pieHi ogiyiliHux nocmaHos,
30KOHI8 [ HOpMamueHUX akmis, sik cdhepu, wjo nidmpumye po3eumok ideti ma piwieHsb, He06XiOHUX 0151
BUpIWEHHS 2/106a/1bHUX NpobaeM KpaiHu. Y cmammi po3easdaemuvcs enaus deyeHmpasizayii cekmo-
py suwjoi ocgimu CLIA Ha cmpamezito, Ha2150 1 akpedumayir euUWUX HABYAAbHUX 3akaadig y Cnosy-
ueHux [lImamax. [Ipoananizoearo HasigeHicmb 6 CLIA He3as1eicHUX Ma a8MOHOMHUX akpedumayiliHux
azeHmcms, SIKi MO}Cymb npogecmu OYiHKy pobomu suujux Hag4aabHux 3akaadie CLIA. [IpoaHanizo-
8aHO nopsidok OYiHKU pobomu suwjux HasyaabHux 3akaadie CIIA, akuill peanizyembcsi 3a paxyHoK
@iHnaHcysaHHs docaidxiceHb Ha 0cHo8I nhompe6, iHHo8ayiliHUX npoepam ma iHougidyavHux edepa-
JIbHUX NO3UK, Ma 0XonJjw€ maki yHieepcumemcoki cgepu, sIK HABYAHHS cmydeHmis, ynpae/iHHs,
akademiuHi npozpamu, keaaidpikayis eukaadavie ma nepcoHasy, a makoxc ¢piHavcu. Po3zassHymo
cneyudbiky posnodisny cmyneHie 8 eanysi STEM e o6aacmi ompumaHHs cmyneHs 6akaaaspa ma mazi-
cmpa 6 hpusamHux ma depicasHux ycmaHosax. /locaidxiceHo noHssmms «koHyenmyasizayii kysaosmy-
pu» 8 STEM-oceimi 6akanaspis. [locaidxceHo enaue Kypamopie ma sukaadavie STEM-ducyunain Ha
3damuicmb cmydenmie docsizmu ycnixy 8 STEM-HasuaHHi. Busnayeno, wjo STEM-oceima & CLIA xa-
pakmepusyemuvcsi niompumkoro Ha PedepasbHoMy ypsadi ma € HAYIOHANLHOW 0C8IMHBLOW PAMKOIO
ClLIA, sixa 3a6e3neyye KOHKYpeHmMochpoMoxcHicmb depicasu 6 cdhepi mati6ymuwvoi 3aliHssmocmi,
Kamouoei caoea: STEM-oceima, CLIA, Ykpaina, 3akaadu suwjoi oceimu, sukaadav, 6akaaasp, mMa-
eicmp.
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