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On May 6, 2019, the Yankelovich Center for Social Science Research convened researchers,
government officials, educators and other stakeholders to discuss STEM pathways and careers.
They shared insights on what they perceived to be the biggest factors affecting education and

career decisions.

The event was organized into four panel sessions that explored the ambiguity of STEM as a
field, key decision points that shape pathways through education to a STEM career, the role of
project-based learning in STEM students’ education and career trajectories, and how the
organization of STEM firms influences long-term career choices. Key takeaways from the event,

highlighted in this brief, include the challenges encountered by students in K-12 and college

that impact STEM careers, in addition to looking forward for possible solutions.

What exactly is a STEM career?

There is an inherent disconnect between how STEM is promoted as a career and the reality of
STEM jobs on the ground. Students are often encouraged to pursue STEM careers or to ‘explore

technologies,” but in reality, STEM is not a standalone field.

STEM majors can be found within a variety of disciplines, such as computer science,
engineering, climate science, and medical research. In addition, seemingly non-STEM related
majors are undergoing a process of ‘stemification,” in which there are STEM-related courses
offered within certain non-STEM degrees. For instance, UCSD’s political science program now

offers a data science sequence of courses.



There is evidence of great demand for STEM
workers, and also evidence that employers have
trouble filling openings. For example, Sarah
Burns, Director of Research and Evaluation from
the San Diego Workforce Partnership, showed
that data from San Diego County (February
2019) indicated 20,000 STEM job postings (out
of 90,000 total postings) but only about 4,000

hires for those positions.

Conference attendees, however, cautioned against the mindset that this means that there are
open jobs for the taking and that all individuals should consider pursuing some sort of STEM-
related degree and career. Even though there is a notion among students and parents that STEM
careers can lead to lucrative jobs and salaries, it may instead lead to career dissatisfaction if the

passion is lacking for STEM employment.

STEM inequalities begin in grade school and persist
throughout careers

Solid math skills are essential to a successful career in many STEM-related occupations, the
origins of which are nurtured early in grade school. Without such skills, the achievement gap

grows before students even graduate high school.

Participants discussed research showing that students’ possession of a strong foundation in

math topics leading up to calculus has substantial effects on persistence with the subject in
high school. Simple exposure to, and understanding of, certain math skills, however, does not
necessarily portend success. Race, gender, and class inequalities are embedded within the

educational system and can impact individuals at every stage of education and employment.

In K-12, racial disparities are apparent in the composition of those who take STEM-related
courses. While more than half of Asian students take calculus, only 8 percent of African
American students do. In community colleges, low-income students often use their Pell Grants,
intended for college courses, to take foundational high school math courses. While conference
attendees noted a recent effort by community colleges to bring their curricula more in line with

universities, this remains a potential stumbling block for approximately 60 percent of students

who enter community colleges.
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The STEM pipeline leakage continues when many of those who start out studying STEM
degrees end up pursuing non-STEM careers. Engineers become financial analysts, scientists
become IP lawyers, and many flock to in-demand fields, adding essential skills along the way
through “badging.” While some form of attrition is natural, inequalities persist in the workplace

which lead to more individuals breaking away from the STEM field.

Workshop participants discussed how gender inequalities rooted in professional cultures

cause women to experience lower confidence in their professional expertise as compared to
men. This can affect the trajectory of one’s career, competency level, and longevity in the field.
This discussion concluded that while STEM is considered by many to be void of political and
cultural concerns, deep-rooted structural barriers to success persist that prevent the entry and

growth of many individuals interested in STEM degrees and careers.

Strategies to decrease barriers to access and success

Conference attendees pointed to existing and
potential strategies to help plug the leaky STEM
pipeline and ensure opportunities for success.

These involve reorienting our traditional

i
understanding of pathways to success and "%"
creating inclusive spaces for marginalized ;

m
groups. y m
As noted earlier, inadequate math skills can be n

detrimental to students’ growth. In many schools, calculus is required for receiving high school
math credentials. Recently, however, the state of California has taken a new approach. To avoid
having students take developmental math classes to get to calculus, they now offer alternative
math courses to qualify for degrees, such as statistics, geometry, and algebra 1, 2, and 3. This

helps to ensure the STEM pathway is not cut off for certain students.

In addition, conference attendees suggested that as part of college applications, high school
students should be able to submit “maker portfolios” as supplemental materials. By looking at
the whole person, universities can help students show their aptitudes beyond just credentials
and test scores. To further individualize the process, attendees discussed the possibility of

offering industry-specific certificate programs to high school students.



These opportunities make the process of deciding courses and careers more curated to the

particular individual and can help ebb the flow of individuals leaving STEM pathways.

The role of project-based learning in college emerged as a clear and evidence-based strategy for
ensuring individuals who have a STEM major graduate with that degree. Based on data from 35
research universities (maintained by the Institute for Research on Innovation and Science at the
University of Michigan), there are promising indications that working on research projects in
college helps to keep individuals within the STEM pipeline. While more research is needed to
tease out the exact effects of different configurations of research teams and projects, early results
show promise that college-based research projects can be a useful intervention in helping

interested students stay on the STEM track.

Finally, conference participants discussed the need for broader, systemic change in creating a
more inclusive atmosphere within the STEM workforce. The typical image of a STEM worker is
commonly a white male, leaving women and those from underrepresented groups feeling

excluded and unwelcome.

For instance, at job fairs, researchers found women were often included within supportive roles,
while the vast majority of the recruiters themselves were male. But when companies exhibited
more inclusive behavior at job fairs, women tended to ask more questions and participate at

higher rates.



For change to occur, companies
need to spend time getting to
know their communities and
understanding cultural nuances,
which will help them better
manage a diverse workforce and
create opportunities for individuals

from all types of backgrounds.

Conclusion

Insights from academics, educators, and industry leaders confirmed that changes in STEM
education and careers are necessary. These conversations begin by critically examining the
nature of STEM as a field, identifying gaps that lead individuals to depart from the STEM
trajectory, and creating sustainable and inclusive mechanisms to ensure that opportunities for

STEM education and jobs are available to all.
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