The Accessibility of
Space

Making the Space Industry
Accessible to Texas High
School Students

Texas hosts one of the largest space industries in the na-
tion. Space companies continue to expand into rural areas.
Yet little research has been conducted on whether students
are qualified for the jobs located within their own commu-
nities. This report examines whether students in Texas are
acquiring the skills necessary to qualify them for employ-
ment opportunities in Texas’ space industry.

Texas is at the frontier of the national space industry. As of
2022, almost 138,000 Texans were employed in the aero-
space, aviation, and defense industries with sectors includ-
ing product and parts manufacturing and satellite commu-
nications." In addition to organizations that have been in
Texas for a long time (like the National Aeronautics and
Space Administration [NASA]), the state is also attracting
emerging space companies, like SpaceX and Blue Origin,
with facilities often in or near rural areas.” More Texans
being hired in the space industry requires more space-
related education, beginning with high school students.
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WHAT’S THE TAKEAWAY?

Over half of job openings in leading
Texas space companies require or
prefer a bachelor’s degree in an
engineering specialty.

Texas high school students admitted
to the Texas A&M College of
Engineering between 2019 and 2023
were disproportionately urban.

Rural counties are less likely to have
access to STEM courses that are
required for university admissions.

Students attending rural high schools
would benefit from chemistry,
physics, pre-calculus, and calculus
classes offered to them, particularly if
they desire a career in the space
industry.




Given the importance of the space industry in
Texas, it is critical to understand whether
high school students have access to the prop-
er coursework that they need to qualify for
admission into degree programs that support
Texas’ space industry.

Space Job Qualifications

Although other positions exist (e.g., scientists,
technicians, media/communications, etc.),
primary space companies, overwhelmingly,
offer jobs requiring or preferencing engineer-
ing degrees. The Texas Economic Develop-
ment and Tourism Office has identified the
NASA Johnson Space Center, SpaceX, Boeing,
Blue Origin, and Firefly Aerospace as some of
the leading organizations in Texas’ space in-
dustry.’ Throughout these companies, 53% of
recent job openings required or prefered an
engineering degree (as of February 4, 2023).
Required or preferred engineering degrees
mentioned by these job listings include Aero-
space, Chemical, Civil, Computer, Electrical,
General, Industrial, Manufacturing, Materials,
Mechanical, and Structural Engineering.” This
shows that, at least in five of the leading
space companies in Texas, attaining an engi-
neering degree is the most likely way to
achieve a job in the space industry.

Between 2018 and 2022, 41,170 students
graduated in Texas with a bachelor's degree
in one of the aforementioned engineering
specialties, representing around 11% of grad-
uates in engineering nationally.>® Figure 1
shows the percentage breakdown by each
degree of Texas graduates in fields desired in
space companies.

Attaining the Credentials

Texas A&M University (A&M) produced 20%
of Texas’ graduates with bachelor’s degrees
in specialties desired by space companies,

Figure 1: Space-Related Undergraduate Engineering Degrees
Granted in Texas, 2018 — 2022
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while the University of Texas at Austin, Texas
Tech University, and the University of Hou-
ston produced 13%, 8%, and 6% respectively.’
Additionally, A&M, as a triple-designated
land-, sea-, and space-grant university, is the
university this report evaluates for attaining
an engineering degree.

The A&M College of Engineering is the college
that grants engineering degrees, and their
requirements for admission are not highly
prescriptive. To be qualified for the College of
Engineering’s Entry to a Major (ETAM) pro-
gram, which precedes the student declaring
an Engineering specialty, A&M recommends
high school coursework including four years
of English, four years of Mathematics (with
three courses being Algebra I, Algebra Il, and
Geometry), four years of science (with two
courses being Biology |, Chemistry |, or Phys-
ics 1), and two years of the same foreign lan-
guage.® To be successful in the ETAM pro-
gram, a student needs to be familiar with
chemistry, physics, pre-calculus, and, ideally,
calculus.
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Barriers to the Credentials

Rural Texas counties are defined in the Educa-
tion Code as counties with less than or equal
to 50,000 people.9 In an evaluation of A&M
freshman undergraduate admissions to the
College of Engineering for the College Station,
Galveston, and Qatar campuses over the past
five years, only 5.3% of Texans admitted were
from rural counties (whereas 94.7% came from
urban counties). Rural students represented
9.1% of 12" graders in Texas, but only 7.6% of
the Texas students admitted to the A&M Col-
lege of Engineering under Texas’ Top 10 Per-
cent Rule and only 3.4% of the Texas students
admitted otherwise. In other words, the ad-
missions data show that Texas students ad-
mitted outside of the Top 10 Percent were dis-
proportionately urban.®

Moreover, high school courses that are either
required or highly advantageous for admission
to Texas A&M’s College of Engineering (namely
chemistry, physics, pre-calculus, and calculus)
are not offered in every school district
throughout Texas.'' There are 72 counties
where none of the school districts offer all
four of these courses."”The concentrations of
course offerings for chemistry, physics, pre-
calculus, and AP Calculus (either AB or BC)

Figure 2: High School Chemistry, Physics, Pre-Calculus, and AP
Calculus Course Offerings in Texas, 2019-2023

among all school districts between 2019 -
2023 can be seen in Figure 2.

The most commonly unavailable “engineering
prep” course in Texas school districts is AP Cal-
culus BC, with only around 16% of districts
offering it throughout the state.” As shown in
Figure 3, districts offering AP Calculus BC are
located in or around urban counties. Though
this course is not a required prerequisite for
admission into the Texas A&M College of Engi-
neering, it can give students an advantage in
successfully completing the required course-
work in both the ETAM program and their en-
gineering specialty based on the required col-
lege coursework of engineering degrees.**

What is Next?

Key lessons from our research indicate that
there is an obvious need for more math and
science courses, particularly chemistry, phys-
ics, pre-calculus, and calculus, offered to stu-
dents in rural areas in order to prepare them
for degrees relevant to the skyrocketing Texas
space industry. There are many steps that Tex-
as’ leaders could implement to make these
courses more accessible to interested stu-
dents. The Texas Rural Schools Task Force, in a

Figure 3: High School AP Calculus BC course offerings in Texas,
2019 - 2023
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2017 report, recommended measures that
are pertinent to making space more accessi-
ble, like exploring more flexible teacher certi-
fication options, making it easier for certified
teachers to teach outside of their fields, and
making it easier for retired teachers to return
to full-time teaching.15 Additionally, leaders
could explore opportunities that would allow
students to take these courses from re-
sources outside of their home district, includ-
ing expanding and incentivizing summer
school opportunities that can fill in the course
gaps students miss through the school year,
incentivizing partnerships between districts
and colleges, and expanding rural access to
online forms of education in critical sub-
jects.’®'In the future, other work could fo-
cus on broadening this study to include the
many other employment opportunities in the
Texas space industry or the other degrees
and certificates for which organizations are
looking.

Ultimately, rural high school students are at a
disadvantage when it comes to attaining a
high school education that lends itself to the
highest-demand jobs in Texas’ space industry.
Rural high school students need to be much
better equipped to realize the Texas space
industry’s full potential.
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