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Preparing Youth for STEM Careers of Tomorrow

Insights for Science Centers and Museums

As today’s youth become tomorrow’s STEM workforce, science centers and museums play a vital
role. Informal learning programs— from summer camps, to afterschool classes, to industry
partnerships and community-wide events—help youth explore emerging STEM fields, build
hands-on skills, and cultivate identities as future STEM professionals.

For decades, science centers and museums have invested in the STEM workforce by researching,
developing, and implementing innovative approaches to strengthen STEM career pathways for all
people. This work has been driven by data showing the individual and collective benefits of STEM
work, including:

e Financial wellbeing - STEM workers enjoy relatively high wages and job security.?

e Personal fulfillment - STEM work can be highly rewarding, with opportunities to learn,
solve problems, think creatively, collaborate, and make a difference.’®

e Societal benefit - STEM work serves a larger good by solving societal problems,
increasing our understanding of the world, driving economic growth, and providing
goods and services that help people.?

Science centers and museums have been deeply engaged in efforts to ensure that a// people,
regardless of their gender, geography, race, or background, have the means to pursue a STEM
career. Today, this work must respond to major shifts—including emerging technologies like Al,
rising social and political divisions, demographic changes, and global challenges.

These changes raise questions about the future of STEM careers, alongside the future of work in
general.

1. How do we define a “STEM career”? What counts? What are the implications of the
definitions we use?

2. What STEM careers will remain in-demand and rewarding in the future? Given significant
shifts in society during the last decade, what STEM fields and roles are positioned to offer
those key career benefits—financial security, personal fulfillment, and the opportunity to
contribute to the broader good?

3. What knowledge, skills, attitudes, and opportunities contribute to STEM career success?
What learning outcomes will help youth thrive in this future STEM workforce?

Implicit in all of these questions is the underlying question: What role should science centers and
museums play? How can science centers, museums, and the STEM engagement field more broadly
leverage their strengths and evolve their STEM career programming to meet the needs of today’s
youth and tomorrow’s STEM workforce?
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Rather than answering all those questions definitively, this report highlights and synthesizes
current, research-based resources related to these key questions. For anyone who designs or
facilitates career-connected youth programs in a science center or museum, these resources may
offer insight, practical advice, or inspiration to try something new!

Building on a large foundation of research and practice related to STEM career learning, these
suggest some strategies science centers and museums can use to strengthen STEM career
pathways in the current landscape. These include:

e Broadening our definition of what counts as a STEM career, as well as the diverse
pathways to accessing those careers

e Explicitly and persistently connecting STEM contentto STEM career opportunities,
integrating real-life examples, industries, and applied activities whenever possible.

e Enhancing opportunities for youth to build both technical skills and durable skills that
cross disciplines and leverage, rather than compete with, automated technologies

Read on to explore the key questions in more detail, along with further resources for learning.

This report was developed as part of ASTC's Voya STEM Futures program, with
generous support from Voya Financial.
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1. How do we define a “STEM career”?

There are a wide variety of terms to describe STEM work in different contexts. Increasingly, there
has been a push to recognize the STEM work inherent in a broader range of fields and roles,
including skilled trades and the “green collar” economy.

STEM occupations STEM jobs

The Brookings Institute defines
STEM jobs as “any job requiring a
high level of knowledge in any one
STEM field, regardless of the field
or educational requirements

. . . i with it.” This definition

. sdence ongineerng(sar)  Tepoeteduith i Thsdefnie
occupations (6%) - e.g. “ologists, 2015).”
computer scientists, engineers. ’
Typically requiring a bachelors
degree at minimum.

e Science & engineering-related
(S&E-related) occupations (9%) -
require STEM skills and expertise,
but they do not fall into the main
S&E categories. e.g. healthcare,
educators, S&E managers,
technicians

e STEM middle-skill occupations (9%)
- require significant STEM skills and

NSF's National Center for Science and
Engineering Statistics (NCSES) describes
three kinds of STEM occupations, together
employing 24% of US workforce.®®

STEMM workforce

The AAAS report “Science at Work”
defines the STEMM workforce
(science, technology, engineering,
mathematics and medicine) based
on “the daily tasks involved, not

expertise but do not typically
require a bachelor’s degree for
entry.— e.g. construction,

just the economic sector it resides
in.” Their definition covers 34% of
the US workforce.?

manufacturing

How we define STEM work matters. If you ask, “Who is represented in the STEM field and who
isn't?" the answer varies depending on how you define STEM work. For example, women and
BIPOC individuals are particularly underrepresented in the narrowly defined “Science &
Engineering occupations” category of STEM work but better represented in broader definitions of
STEM work that include healthcare, management, and social sciences.’>t The narrow definition is
helpful when it helps us see where inequities persist. At the same time, focusing on these
narrowly defined STEM fields may contribute to the unhelpful notion that that careers with higher
participation by women and People of Color (particularly in healthcare) aren't “real” STEM jobs.



Preparing Youth for STEM Careers of Tomorrow

Takeaways

o Frame STEM as a tool for success across a wide range
of careers. Researchers have to develop specific, and
sometimes restrictive, definitions around STEM work in
order to track societal-level trends in the workforce.
However, in the context of youth engagement,
statistics and definitions are less important than the
big picture message, which is: There are a wide variety
of jobs that involve STEM! And, whatever career you
pursue, STEM knowledge --and skills can help you be
successful.

"STEM is everywhere". It's not just if
you want to be a doctor, engineer, or
academic. In the jobs in the Twenty-
first Century, no matter what your
vision of success looks like... core
STEM concepts are really vital to your

competitiveness in the workforce.”

— Braeden Mayrisch, Voya Financial

o Highlight specific, real-life roles. Define STEM inclusively, but not ambiguously. Name
specific industries, employers, and roles that involve STEM, to help youth build awareness
of the variety of opportunities available. Educate yourself and staff on the breadth of
STEM careers, the types of entities that employ STEM workers (including nonprofit, for-
profit, academia, independent research orgs, public sector, etc.), and what these

jobs/employers look like in your community.

v For example, in the context of an engineering-themed summer camp, this might
mean engaging a software engineer working for a tech company, a civil engineer
working for the city, and an exhibit developer working for a museum to talk with
youth about their job and the path that led them there.

o Cultural relevance - consider the lived experiences and identities of the youth in the
program. Highlight careers that are locally and culturally relevant, and feature role

models who share youths' identities and experiences.

Explore more

Pew
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The STEM Labor Diversity in the STEM The Hidden STEM Science at Work: The
Force: Scientists, workforce varies Economy People and
Engineers, and widely across jobs Industries powering
Skilled Technical America’s prosperity
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2. What STEM careers will remain in demand and rewarding in
the future?

Economic, technological, demographic, and political shifts are reshaping the workforce. We will
continue to see changes, both in the demand for various STEM professions and in the type of
work those professionals perform. Some of these changes include:

o Shifting demographics and an aging population will continue to drive demand for
healthcare workers.

o Shifting federal priorities around the scientific enterprise have resulted in acute job
losses as well overall uncertainty for research-related STEM professions, in particular.

o Growing energy demands, complicated by rapidly developing technology, increasing
investments in the field, and the need for scalable renewable energy sources will drive
demand for skilled workers in the energy field.©

o Advanced technologies like Al will affect STEM work differently—sometimes replacing
tasks, sometimes enhancing them, and sometimes creating new demand.

How will Al affect STEM work?

v' Up to 30% of current work hours for STEM professionals could be
automated by 2030, especially in administrative, production, and customer
service roles.’

v/ STEM-related and high-skill professions will see rising demand, while
lower-wage roles face displacement.”’

v' Al is augmenting more jobs than replacing, but it's shifting the skill mix
toward tech fluency, creativity, and emotional intelligence.

v' Al adoption is accelerating, and firms that invest in it are growing faster and
hiring more—but they're hiring differently.*

The good news is that, even with projected changes in the US economy and society, STEM work
(by all definitions) is expected to remain in high demand.” Compared to non-STEM careers, STEM
careers are expected to continue offering better wages and job security. This remains true even
when accounting for education level; for example, a STEM job requiring 2 years of college pays, on
average, more than a non-STEM job requiring 2 years of college.®

Within this landscape, certain STEM fields and roles are expected to see overall high or increasing
demand. These include:
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Healthcare, especially nursing and specialized care

Energy, including renewable energy

Computer and data science, including software developers
Management, including management of STEM-related business
Construction and advanced manufacturing

Engineering and design

AN NN VR NN

Pay and opportunity matter, but they're only part of what makes work rewarding. Today's youth
also care deeply about the nature of work—including work-life balance, social impact, and
workplace culture.’>?2 Some STEM industries and employers have begun to recognize that
training and retaining the Gen Z workforce will require a significant shift in their workplace
practices and cultures. &2

Takeaways

o

Don’t neglect Al literacy. Regardless of their chosen field, most people will need a
baseline understanding of both the technical and socio-ethical dimensions of Al.

Pay attention, but keep the long view. Stay abreast of economic, political, and
demographic shifts that affect the workforce, both in your own community and nationally,
particularly when those shifts are expected to persist (as with Al). At the same time, when
working with youth, it's important to take the long view; adjust your approach to account
for new skills, industries, and fields where relevant, but know that the field will continue
to shift as youth grow and enter the workforce. You are preparing them, not for today’s
workforce trend, but for a future that is still being written.

Consider what makes a job rewarding—beyond just numbers. While it's important to know
what fields are likely to remain well paid and in demand, economic opportunity is just one
aspect of a rewarding career. Youth may be drawn to other benefits of STEM work, such as
the opportunity to be creative, balance work/life demands, or make a difference on issues
they care about. Help youth explore a variety of ways, means, and styles of work, to
discover what is rewarding to them and what roles and fields align with their goals.

Explore more
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3. What attitudes, knowledge, and skills contribute to STEM
career success?

STEM career pathways are shaped by countless experiences and circumstances that create—or
limit—access to opportunities, while shaping career-related attitudes, knowledge and skills.

o Attitudes. Researchers in the workforce field often use Social Cognitive Career Theory
(SCCT), ™ which identifies three main attitudes essential for persisting in a STEM career

path.
v

v
v

Interest (“This is interesting and exciting! | want to learn more about it.”) Research
shows that ages 8-14 are particularly rich years for establishing STEM career
interest.

Positive outcome expectancy (“I believe a STEM career would be good to have.”)
Self-efficacy (“I believe I can succeed in a STEM career.”)

o Knowledge. Two kinds of knowledge can help advance a STEM career path.

v

Knowledge about STEM careers—awareness of specific opportunities and pathways
for accessing them. ISL experiences that connect youth with real-life industries,
employers, or relatable individuals can be very powerful.

Knowledge of STEM content. Understanding STEM content is important in many
STEM careers, and developing content knowledge is central to most STEM
education programs. STEM content can also be very fun and drive STEM interest!
However, mastery of STEM content, on its own, is not necessarily a strong driver of
STEM career success.

o Skills. Shifting workforce trends suggest that durable skills will become increasingly
critical for career success; at the same time, applied and technical STEM skills are still
important.

v Durable skills are essential! As defined by STEM Next, "Also known as soft skills or

21st-century skills, durable skills are skills we use to share what we know, like
critical thinking, collaboration, creativity, and communication, as well as character
skills like growth mindset, fortitude, and leadership.”

Technical skills still matter, especially for programs preparing older youth for
specific STEM industries. For example, students preparing for a career in
aeronautics can benefit from being able to fly a drone, read a map, and interpret
weather data. More broadly, working on technical skills (particularly in a hands-on,
real-life context) can help youth develop those positive attitudes, like self-efficacy
and interest, while simultaneously building transferable and durable skills, such
as problem-solving and teamwork.
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Takeaways

o ldentify your target outcomes. (And don’t try to target them
all in a single program). Are you trying to affect a particular
attitude or skill? Choose strategically and design your
program accordingly.

“The overall labor market will
have higher demand for
social-emotional and digital
skills. Although the demand

. ] . for basic cognitive and
o Create pathways from /nterestto explorationto opportunity.

Science centers and museums excel at fostering STEM
interest.® This work is valuable, particularly for younger
youth who are establishing core attitudes about STEM which,
in turn, help shape their future career paths. However, -McKinsey Global Institute’
research indicates that “interest in STEM careers” on its own,

does not equate to “intention to pursue a STEM career.” Build on that interest by

providing (or connecting to other programs that provide) more focused and applied
opportunities for career exploration and preparation, particularly for older youth. This
might look like internships, career ladders, micro-credentials, or partnerships with

colleges or career technical education (CTE) programs in high school.

manual skills is likely to
decline, physical work is not
going away.”

o Think “braided river,” not “pipeline.” There is no straight line between a museum-based
learning experience (or any experience) and STEM career success—only many,
interconnected pathways within a broader ecosystem. In a pathway model, STEM
experiences—and the resulting attitudes, knowledge, and skills that youth develop—are
interrelated and often reinforce each other. Some researchers are adopting a “braided
river” metaphor to describe the many and varied learning paths that can lead to STEM
career success.“

Explore more

A Model of Factors CTE Employability STEM Next Career STEM Career
Contributing to STEM Skills Framework Connected Learning Outcomes: It’s the
Learning and Career Framework Journey not the

Orientation Destination
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Putting it all together: The role of science centers and museums

Science centers and museums bring unique resources and strengths to the challenge of STEM
workforce development. This work is not new, but ongoing—evolving in response to the unique
realities of today’s youth and tomorrow’s workforce. As this work evolves, it is important for
science centers and museums to continue thinking on a STEM ecosystem-level. Where in the
“braided river” of career learning opportunities can we have the most impact? As you develop
program goals, consider:

o What are we good at?
o What opportunities are available locally? Where can we fill a gap or add value?
o What do youth and the broader community want?

Science centers and museums have long fostered curiosity, hands-on learning, and meaningful
connections to real-world science. In a rapidly shifting workforce landscape, this role is more
important than ever. By broadening how STEM careers are defined, intentionally connecting
learning to real-world pathways, and helping youth build both durable and technical skills,
science centers and museums can equip young people—not for a known or static career path—
but for future, STEM-rich careers that are still being written.
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