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Abstract

Pursuing a career in science, technology, engineering, and mathematics (STEM) can be an exciting yet intimidating journey for
high school students. This perspective provides a unique firsthand insight from a high school student working in a medical
research laboratory and pursuing a STEM career. It explores the current high school STEM landscape, briefly covering course-
work, university summer internships, and science fairs while discussing the importance of early STEM engagement and the
opportunities and challenges students face. Additionally, this work highlights how fostering STEM interest at the high school
level can enhance critical thinking and problem-solving skills essential for careers in fields such as engineering and artificial intel-
ligence. Extracurricular opportunities, including the American Physiological Society Physiology Understanding (PhUn) Week and
research internships, are also briefly covered. Furthermore, insights from a high school student, a Ph.D. student, and a principal
investigator provide advice on gaining research experience. Finally, this Perspectives article discusses potential career pathways
and opportunities that stem from early STEM engagement.
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INTRODUCTION

How does one become interestedAQ:4-6 in science, technology,
engineering, andmathematics (STEM)? It is a question I have
been askedmany times throughoutmy journey of discovering
a passion for science. My response is never simple because
the path to STEM is always unique. My journey began when I
was 9 years old and had my first experience working with a
microscope. I enjoyed viewing leaves, rocks, sand, and shells
and comparing their structures. I believe all it takes is some-
thing small to spark a creative interest; from there, the imagi-
nation can run wild. My imagination did, and since then, I
have chosen to pursue a career in the sciences. I have found
my journey in the sciences very rewarding; thus, the purpose
of this article is to offer perspective and advice for high school
students in the STEM community frommy point of view.

STEM is a broad subject that spans a variety of different
topics, such as engineering, chemistry, mathematics, physics,
and biology. An interest in science can happen at any time;
it’s just a matter of how. For me, it was a combination of
encouragement frommy school and my parents. My parents
were particularly supportive, whether by buying me the
iconic “Weird but True” books or fostering my curiosity
through small, hands-on activities. Middle school also played
a pivotal role, with opportunities like dissection laboratories
that deepenedmy fascinationwith the natural world. But this
is not all aboutmy journey; it is about how other kids become

interested in and pursue science from an early age. I recom-
mend attempting little bits of everything and seeing what
sparks your interest. Initially, I thought that I was going to
enjoy physics and engineering because of my love of math
and LEGOs, which I enjoyed building when I was young, but
it never stuck with me because I never fell truly in love with
the principle. On the other hand, when I attempted chemis-
try, I instantly felt drawn to the topic. Chemistry provided
clear answers to many of my questions, and its principles felt
intuitive to me. By combining my interest in chemistry with
my love of biology, particularly physiology and themain prin-
ciples of how the human body works, I knew I had found my
true passion: pharmaceutical engineering and drug design. Of
course, this pathmay evolve over time.

THE CURRENT STEM HIGH SCHOOL
EXPERIENCE

I currently attend Berkeley Preparatory School in Florida,
which provides a wide range of learning opportunities for
students interested in STEM, including different classes to
take and clubs to join. From AP Biology to AP Chemistry to
AP Quantum Physics, Berkeley, like many schools, provides
students with a variety of different STEM opportunities
focused on real-world problem-solving. For example, course
assignments are often designed to apply lessons taught to
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solve real-world challenges, such as a physics problem to
engineer a structure in a hands-on laboratory. I took full
advantage of these opportunities by enrolling in asmany sci-
ence courses as possible to broaden my understanding and
knowledge base. At Berkeley, my love of science has flour-
ished. In addition, frommy experience and at most schools, if
no course or club is available to your interests, you are permit-
ted to submit a club or course proposal to create a club tai-
lored to your interests. For example, my classmate and I were
interested in chemistry and pharmaceuticals and wanted to
expand our knowledge and show others why it is a great field
of study, so we founded the “Pharma Know” Club at Berkeley.
Themission of the Pharma KnowClub is to further our knowl-
edge of the field by hosting guest speakers, organizing a jour-
nal club, and sharing new volunteer research opportunities.
In addition, Berkeley, like many schools, provides a wide
range of scientific equipment for students use. My love for sci-
ence has truly prospered at Berkeley, and I believe an active
STEM school is essential in inciting the passion for science in
students. It has also been instrumental inmy scientific devel-
opment process.

Interestingly, when I spoke to friends at other schools about
their interest and opportunities in STEM, they said that they
did not have the equipment or funding at their school to pur-
sue their interest in STEM. Also, they felt the topic was very
intimidating; therefore, they lost interest. This is amajor issue
high school education faces. Because of this, I believe there
should be more equity and funding for STEM programs at
every high school to help encourage others to participate.
This would help immensely in spreading STEM to more stu-
dents and strengthen the field of STEM, which is growing at a
rapid pace. For students attending schools without resources
similar to those at my school, external programs, community
outreach initiatives, and partnerships with local universities
or organizations can help bridge the gap. These opportunities,
such as summer internships, science fairs, and STEM out-
reach events, are critical to fostering scientific curiosity. My
experiences have shownme how important it is to ensure that
every student, regardless of their school’s resources, has the
chance to explore and pursue their interest in science.

THE IMPORTANCE OF STEM IN HIGH
SCHOOL

Science is an important concept for all students at the
high school level because of themany benefits it can have in
all lines of work. Computer science is one of the sciences
that is gaining popularity across all lines of work because of
the rise of artificial intelligence (AI) as society enters “the
4th industrial revolution.” AI-related jobs and markets are
expected to increase by �37% by 2030 (1). This trend is why
many high school students have shifted their interest to
STEM. Additionally, other STEM-related subjects such as
chemistry, biology, and physics are essential to have a basic
understanding of because of the major impact each has on
our daily lives. Establishing a learning foundation in these
subjects early at the high school level is essential for success
in these fields at the professional level. Additionally, STEM
education in high school can directly impact students’
health. For example, a basic understanding of biology,

chemistry, nutrition, and anatomy allows students to under-
stand how the foods they eat and the amount of exercise
they perform impact their health and daily lives. Forme, this
was one of the most important lessons I learned during my
time in biology and chemistry because it helped me under-
stand what I needed to do to keep my body healthy. Finally,
STEM in high school allows students to develop critical
thinking and problem-solving skills. These skills are highly
sought after in the workforce. Many businesses and compa-
nies look for innovators who can think outside of the box
and find new pathways and solutions to many global issues.
For these reasons, I believe that STEM is essential at the high
school level to shape tomorrow’s thinkers, creators, and
innovators to help solve some of society’s biggest challenges.

CURRENT OPPORTUNITIES AND
CHALLENGES IN HIGH SCHOOL STEM

The main challenges STEM high school students face are
finding outside opportunities to enhance their learning and
research skills as well as getting students to express interest
and stay engaged in STEM. When I began looking for oppor-
tunities outside of school concerning STEM, I did not know
where to start. This is a fundamental problem for many stu-
dents interested in STEM because STEM opportunities are
often limited and not well encouraged by high schools out-
side of school. The American Physiological Society (APS) has
actively engaged in K–12 outreach through initiatives like
Physiology Understanding (PhUn) Week, aiming to enhance
student understanding of physiology and inspire future
careers in the field. PhUn Week has conducted nearly 600
events across the United States in the first 10 years, involving
APS members in K–12 outreach (2). PhUn’s science outreach
program has also been successful in rural regions (3).

Personally, I began exploring opportunities at the univer-
sity level, focusing on the University of South Florida (USF), a
leading institution for STEM in the Tampa Bay area. I encour-
age other students to take a similar approach by reaching out
via email to laboratories at your local university. However, it’s
important to acknowledge that this process can be challeng-
ing, as many professors may hesitate to accept high school
students because of concerns about lack of experience, legal
restrictions on hiring minors, and the absence of specific
incentives from universities. In addition to contacting princi-
pal investigators (PIs) directly, it can be beneficial to reach out
to postdoctoral fellows, graduate students, or other laboratory
members. Leveraging personal connections, such as through
friends, neighbors, or parents, can also open doors. I was for-
tunate to find a laboratory that aligned withmy interests and
welcomedme as part of their team. This was a great opportu-
nity that I came across, and I believe that this helped further
my love for STEM.

Many students perceive STEM subjects as challenging,
often associating them with intensive workloads and fre-
quent exams. This perception can discourage engagement
by overshadowing STEM’s rewarding and enjoyable aspects.
For that reason, we believe that STEM classes should have
more interactive team-based problem-solving activities that
students can participate in and be evaluated in. This would
help STEM seem more appealing to a broader range of
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students and would help grow the number of students grad-
uating with STEMmajors.

EXTRACURRICULAR STEM OPPORTUNITIES

Two of the major, popular extracurricular STEM activities
available to high school students are volunteer laboratory
research work and participation in local, national, and inter-
national science fairs. To explain how volunteer laboratory
research works, I feel it is essential to share my experience as
a roadmap for students interested in pursuing it. I joined the
Dr. Alexander Staruschenko laboratory as a volunteer intern
in the summer of 2024. The Staruschenko laboratory special-
izes in renal physiology and covers a broad range of research
topics, spanning from obesity to diabetes to hypertension
research. Dr. Staruschenko was enthusiastic and supportive
of my energy and drive to pursue diabetes research. I was
grateful for this interaction because, as a PI, he hasmany obli-
gations, and bringing a high school student on presents its
own challenges. First, PIs should ensure that all volunteer
paperwork and safety training were completed so that you
can begin your research. From there, it would be beneficial if
the PI assigned the student to a laboratory member, who
would serve as their primary mentor on a daily basis, if such
an opportunity exists. Dr. Staruschenko introducedme to his
Ph.D. student, Steven Didik. First, Steven and I started creat-
ing my individual development plan for the summer (IDP;
https://myidp.sciencecareers.org/). I shared my research
interests with Steven, expressing my desire to work on an
impactful study focused on developing a potential new ther-
apy for diabetes. After reviewing Dr. Staruschenko’s publica-
tions and recent literature, we developed a research plan for
the summer. I was immediately hooked and eager to start.
Throughout my time at the Staruschenko laboratory I gained
valuable medical concept knowledge, technical laboratory
knowledge, and time management skills. I was fortunate
enough to be able to present my laboratory research at the
Hillsborough County science fair. Excitingly, I won 1st overall
for the biomedical health sciences category, best in vitro

work, and the Regeneron biomedical health sciences awards
and was advanced to present my project at the state level. My
time at the Staruschenko laboratory has equippedmewith an
invaluable real-world professional setting skill set. Finally,
knowledge and skills I have obtained will help me in the col-
lege application process and as I progress throughout my
career. I hope that other high school students can take a simi-
lar path on an exciting project. The other extracurricular
activity is participation in local and international science
fairs. There are robotics competitions, AI and computer sci-
ence competitions, and poster-style science fairs across the
country that high school students can participate in, which
canmake the STEM experience very rewarding.

MENTORING A HIGH SCHOOL STUDENT:
PERSPECTIVES FROM a Ph.D. STUDENT
AND A PI

Ph.D. Student Perspective

When given the opportunity by Dr. Staruschenko to men-
tor a summer student, I was excited and eager to take on the
task. Krish and I had much in common, including a love for
science and soccer. Initially, I found it challenging to balance
my thesis work, course work, and assisting Krish with his
project. Over time, however, I quickly realized that being a
goodmentor and effective teacher mademe a better student.
Being able to explain and teach complex techniques and
concepts effectively in conjunction with managing my time
with Krish has helpedme immensely professionally. I would
gladly mentor more high school students during my tenure
in my Ph.D. program. Finally, I found the experience highly
rewarding, as I have seen firsthand Krish’s profound growth
as a scientist, as a professional, and, most importantly, as a
person.

PI Perspective

As a PI managing multiple students, postdocs, and junior
faculty, taking on a high school student is always an
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Figure 1. An overview of the high school science, technology, engineering, and mathematics (STEM) experience. This figure illustrates the diverse expe-
riencesAQ: 10 of high school students in STEM and highlights examples of potential career paths they can pursue.
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additional responsibility. There are no expectations that
high school or even short-term undergraduate students will
producemeaningful data or contribute significantly to a pro-
ject. However, having low expectations can be beneficial;
when students exceed them, it is particularly rewarding.
When I agree to mentor a high school student, it is always
with the understanding that this is not primarily for myself
or the laboratory but rather to promote STEM education and
inspire young minds to explore research careers. Engaging
with high school students fosters the next generation of sci-
entists, reinforcing the importance of early exposure to
scientific inquiry. Small, well-defined projects can provide
meaningful learning experiences while also potentially con-
tributing to the laboratory’s research. Additionally, bringing
in high school students enhances the laboratory’s culture of
mentorship and teamwork, offering more senior trainees the
opportunity to develop mentorship and teaching skills. In
this particular case, it was a valuable learning experience for
Steven.

IMPACT OF STEM IN HIGH SCHOOL FOR
FUTURE CAREERS AND ENDEAVORS

Pursuing STEM in high school can open the door to
careers that you never knew existed, such as fragrance
chemist, environmental specialist, nuclear engineer, scien-
tific liaison, and venture capitalist. These are all examples
of careers that require a STEM background, demonstrating
how such a foundation diversifies job candidates, sets them
apart, and opens doors to a wide range of opportunities. A
graphic describing the high school STEM experience to the
professional workforce is shown inF1 Fig. 1. These are just a
few examples of the careers one can pursue with a STEM
background. Common STEM jobs include being a doctor,
engineer, or chemist. However, it is important to recognize
that the skill sets learned through STEM education, such as
high school, are translatable to a wide range of career
options.

CONCLUSIONS

In conclusion, we believe STEM is one of the most impor-
tant and evolving subject areas in a high school, as it equips
students with a broad skill set and hands-on experiences
that prepare them for future careers. However, recent studies
have highlighted a concerning decline in student enrollment
in STEM programs. Moving forward, we need to address
STEM students’ challenges, such as student retention and
access to extracurricular STEM activities. It is essential that
we produce a strong, next-generation team of STEM profes-
sionals. We hope schools will expand their STEM opportuni-
ties to spark students’ interest in these subjects and that
universities will provide some incentive to their faculty to
mentor and recruit a new generation of scientists as early as
high school students. AQ: 7
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