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Executive Summary
Between 2018 and 2028, the U.S. workforce will grow by 5.2%. The computing/IT sector will grow even
more – 12.7%. Yet continued underrepresentation of women in the computing sector (26%) will reduce
the talent pool and jeopardize the nation’s ability to fill these high-skilled, high-paying jobs. Will a new
generation transform the computing sector?
High school students’ career aspirations foreshadow the future. This report analyzes data from a 2018
national survey of high school students, conducted by the Student Research Foundation. 74,149
students responded. Their attitudes identify prospects for gender equity and insights for
interventions.

Key Findings
Girls who aspire to computing differ from males who aspire to computing and girls who aspire to noncomputing fields. When the focus is girls and STEM, “one-size-won’t-fit-all.”

The Gender Gap. Among high school students aspiring to computing careers, boys outnumber girls
4:1. Moreover, the girls score lower on STEM confidence than boys – yet are more likely to be “A”
students.

STEM Confidence. The already small segment of girls currently interested in computing is vulnerable.
•
•
•

The gender gap in STEM confidence is greater among students who aspire to computing
careers than among those who aspire to non-computing STEM fields or to non-STEM fields.
Female computing aspirants have lower STEM confidence than males who aspire to
computing and females who aspire to non-computing STEM careers.
Female computing aspirants’ confidence rivals that of girls who do not aspire to STEM careers.

Fairness. Female computing career aspirants are less confident they will be treated fairly in STEM

classes than key comparison groups: male computing aspirants, females aspiring to STEM fields
outside of computing, and females aspiring solely to non-STEM careers.
Interests. Girls who aspire to computing are substantially more likely than non-aspirants to also be
interested in art (51% vs. 19%). While the increasing relevance of digital skills to art may broaden the
path to computing among girls, this possible new path creates unique needs.

New paths, new needs. Among girls who aspire to STEM careers, computing career aspirants are less

likely than non-aspirants to rate teachers, parents, and school activities as positive influences on their
STEM interest. This lower influence is concentrated among female aspirants interested in art.

Urgency for action. By 2020, 94% of STEM careers will require education beyond high school. Among
girls who aspire to STEM careers, computing career aspirants are more likely than non-aspirants to be
uncertain about postsecondary education. That uncertainty is concentrated among girls who
combine computing career aspirations with interest in art – the same sector less likely to rate adults
and school activities as positive influences on STEM interest. Their uncertainty about postsecondary
education increases the likelihood their talents will be lost to the sector when they graduate from
high school.

Conclusion
Greater emphasis on what computing can do to make a difference in the world holds promise of
attracting more girls and women to the sector. But once interested, adults and educational
institutions are needed to support them on the new path – closing the gender gap in STEM
confidence, increasing confidence of fair treatment in STEM classes, and mentoring students so they
can navigate the path to professional life. This will benefit individuals, and it will benefit the U.S.
economy. Yet as we craft those interventions, this analysis shows that it is critical to remember for
workforce diversity as for life, “one-size-won’t-fit-all.”

Introduction
STEM professionals are in demand – especially in the computer and IT sector.
That sector is expected to grow by 13 percent between 2018 and 2028, adding new, highskilled, high-paying jobs to the US economy. 1 Add to that vacancies created by retirement
of the Baby Boomers, and the need for computing professionals becomes even clearer.
The ability of the United States to meet this growing demand is jeopardized by the sector’s
failure to fully tap the talents of women. 2
•
•
•

Women are 47% of the labor force, but hold only 26% of the jobs in computer
occupations. 3
Women earn 57% of Bachelor’s Degrees, but only 19% of degrees awarded in
computer science and information technology. 4
Women’s presence in the sector has declined over the last three decades, 5 even as
the number of jobs in the sector has increased. 6

This is vividly illustrated in the graph below.

Image from Esther Shein (2018) Broadening the Path for Women in

STEM: Organizations work to address 'a notable absence of women in
the field. Communications of the ACM: pg. 19.

Women’s underrepresentation in computing is pronounced among Whites, and even more
pronounced among African Americans and Hispanics. 7 Today’s high school students can
change that. High school students’ voices foreshadow the future. Their aspirations are a
bellwether of the computing talent pool that will be available to fill the growing number of
positions. Listening to their voices can inform effective evidence-based interventions for
today to expand the computing workforce of tomorrow.
This report analyzes data from a 2018-19 survey conducted in-class, nationwide by the
Student Research Foundation. (See Appendix A for details.) Analyzing these data, we:
•
•

•

Assess the need for interventions to narrow the gender gap in computing
aspirations.
Identify insights about females in the potential computing talent pool.
Offer ideas to attract and retain high school girls interested in computing.

Gender Gap Forecast
The survey finds approximately one in ten students (9.7%) aspire to Computing Careers. 8
However, male computing aspirants outnumber females 4:1 [Figure 1].
Moreover, these female computing aspirants may be more vulnerable to abandoning STEM.
They are more likely than their male counterparts to be considering simultaneously STEM
and non-STEM careers 9 [Figure 2].
These gender differences hold among racial/ethnic groups historically overrepresented
(ORGs) and historically underrepresented (URGs) in STEM. 10

Insights to Inform Effective Interventions
Insight 1: STEM Confidence is an Exceptional Challenge for Girls Interested
in Computing 11
Research repeatedly shows males and females are equally qualified to pursue STEM
pathways. 12 Indeed, SRF’s data confirm that. The Fall 2018 survey finds female computing
aspirants are more likely than male aspirants to be “A” students (54% vs. 41%). 13
Nevertheless, male computing aspirants more often score high on STEM confidence.
Students rated their STEM confidence on four statements. These spanned understanding of
(basic and difficult) STEM concepts to expectations of (educational and career) success in
STEM. Yet despite girls’ more impressive GPAs, STEM confidence is an exceptional problem
for female computing aspirants [Figure 3]. Female computing aspirants are:
•
•
•

less likely to be “completely” confident of their STEM abilities than male aspirants. 14
less likely to be “completely” confident of their STEM abilities than females who
aspire to non-computing STEM careers. 15
similar in STEM confidence to females with no STEM career aspirations. 16

Overall, only among computing aspirants do females score lower than their male
counterparts on all four measures of STEM confidence [Figure 3a].

Research shows STEM confidence matters. 17 Those with low STEM confidence are less likely
to aspire to computer science. 18 Students with high STEM confidence are more likely to
persist in math and science. 19 High STEM confidence may be a protective factor that
insulates students from the negative impact of the inevitable challenges they will
encounter in achieving their goals. 20
Without effective intervention, the already small minority of high school girls in this cohort
who are interested in computing could dwindle further as they progress toward college and
career. 21

Insight 2: Female Computing Aspirants are Least Confident of Fair
Treatment in STEM Classes 22
Female computing aspirants are less likely to expect they will be treated fairly in STEM
classes than:
•
•
•

males aspiring to computer careers.
females aspiring to non-computing STEM careers.
females with no STEM aspirations. 23 [Figure 4]

This is consistent with work that suggests boosting girls’ sense of belonging is critical to
persistence in computing. 24 Micro-messaging that signals to females they do not fit
discourages them from pursuing or persisting in computing. These messages can range
from seemingly trendy décor that makes more boys than girls feel welcomed, to subtle and
not-so-subtle slights in the classroom. The lower expectation of fairness in the classroom
could be related to a variety of factors – from interactions with peers or teachers, to gender
imbalance in computing classes. The dynamics driving this pattern merit further
investigation in future work.

Insight 3: “What Matters” to Girls and Boys Differs Dramatically. That
Affects Diversity.
While boys have long been attracted to computing by the mechanics of programing,
diversity advocates believe that has far less appeal to girls. Instead, they assert, showing
girls computing can help them accomplish what matters to them is key to attracting girls
to computing careers. 25
Extracurricular activity preferences are one indicator of “what matters” to students. The Fall
2018 SRF survey asked students to choose from a list of 50 extracurricular activities the ones
they planned to pursue in college.
The data show sharp gender differences in the extracurricular interests of students aspiring
to the computing field [Figure 5]. Among computing aspirants,
•
•

nearly half of male students plan to pursue eSports, while half of females plan to
pursue art. 26
males’ favorites have limited appeal to females; females’ favorites have limited
appeal to males. 27

One-size-fits-all approaches seem unlikely to fit – if the goal is gender balance in the
computing field. Retaining female computing aspirants (and attracting more girls to
computing) likely means offering students choices and steering clear of curricula and
examples that consistently appeal to one segment of students. One size does not fit all.

Such strategies will be particularly productive in promoting diversity if “what matters” to
female computing aspirants also matters to sizeable segments of female non-computing

aspirants who could be attracted to the field. We assess the recruitment potential by
comparing the level of interest in the top extracurricular activities among the 4% of girls
who express an interest in computing careers with the level of interest in them among the
96% of girls with no current interest in computing.
Figure 6 shows that two interests once thought to depress girls’ interest in computer
science careers – art and community service 28 – have great potential to attract girls who
have not considered computing. However, only art’s potential seems to have been realized.
•
•

Art is relatively more popular among male and female computing aspirants than
among non-aspirants.
Community service has similar appeal to students whether they aspire to computing
or not.

With about one in five female computing non-aspirants hoping to pursue these activities in
college, explicitly demonstrating that computing can be a tool not only for pursuit of art 29
but also community service/ social justice 30 seems likely to further broaden the path to
computing careers. That can advance gender diversity. 31

Insight 4: Adults are positive influences on STEM interest more often for
females considering non-computing STEM careers than for females
considering computing careers. 32
Validation from caring adults is especially important for attracting girls to the STEM pipeline
and retaining them. 33 Validation sends the message “You fit” and “You can succeed.” 34
Moreover, adults can also provide critical social and cultural capital to help students convert
computing interest into career success.
Students rated the impact of teachers, parents, and other adults on their STEM interest.
Three patterns are particularly relevant.
• Female computing career aspirants are slightly more likely than males to rate adults
as positive influences on STEM interest [Figure 7]. 35 This was somewhat surprising
given the gender gap in STEM confidence and females’ lower expectations of
fairness.
• However, female computing aspirants are disadvantaged compared to females who
aspire to other STEM careers [Figure 8]. Computing aspirants are less likely to rate
each type of adult – parents, teachers, and other adults – as having a positive
influence on their STEM interest.
• Generally, teachers are more likely to be mentioned as positive influences on STEM
interest than parents or other adults are. This poses a unique challenge for girls
interested in computing (given the scarcity of classes), and it makes a compelling
case that universal access to computer science classes are needed to promote
diversity.

Insight 5: The lower level of adult influence on STEM interest among girls
who aspire to computing is concentrated among computing career
aspirants interested in art. 36
The last section showed that among female STEM aspirants, girls who aspire to computing
careers are less likely than other girls to say adults – particularly parents and teachers – have
been positive influences on their interest in STEM.
This section takes that analysis one step further. Given that half of female computing career
aspirants seem to value art – that it is “what matters” to them, this section compares the
influence of parents and teachers on STEM interest when type of STEM career aspiration
(computing vs. non-computing) intersects with interest in art.
Figure 9 suggests intersectionality of interests is critical to understanding the gap in adult
support between female computing aspirants and other female STEM career aspirants. The
lower ratings of teachers and parents as a positive influence is concentrated among female
computing aspirants interested in art. Among girls who aspire to STEM careers:
•

•

Interest in art, alone, does not depress the influence of adults on girls’ STEM interest.
Females interested in art and aspiring to non-computing STEM fields are
substantially more likely to rate teachers and parents as positive influences than are
their counterparts who aspire to computing.
Interest in computing, alone, does not depress the influence of adults on girls’ STEM
interest. Females aspiring to computing, but with no interest in art, rate teachers
and parents as positive influences almost as often as those females who aspire to
non-computing STEM fields and have no interest in art.

The data do not allow us to identify the reasons for the disparities – yet the patterns once
again suggest one size will not fit all. 37 For those who believe adult support can be a
valuable resource to even the most intrepid self-starters, these results raise an important
question: If art is broadening the path to careers in computing, why are girls who may have
taken this path less inclined to view adults as a positive influence on their STEM interest?

Insight 6: Informal pastimes are equally valued across the subgroups of
students aspiring to STEM careers. However, female computing aspirants
are less likely than other STEM aspirants to value formal activities. 38
Females who aspire to STEM careers – whether in computing or not – and males who aspire
to computing are equally likely to rate informal pastimes 39 as positive influences on their
STEM interest [Figures 11, 12]. This pattern is consistent with previous research suggesting
self-directed pastimes are powerful forces for attracting young people to STEM and
retaining them. 40
The similarity across the three groups of STEM aspirants diminishes, however, when they
rate more formal STEM activities. Female computing career aspirants are:
• less likely than male computing aspirants to rate out-of-school activities as positive
influences on their STEM interest [Figure 10]. (They rate the impact of school
activities similarly.)
• less likely than females who aspire to non-computing STEM careers to rate school
activities as positive influences on their STEM interest [Figure 11]. (They rate the
impact of out-of-school activities similarly.)
The next section examines the gap among female STEM aspirants’ ratings of school
activities, reaffirming the diversity even among girls interested in computing.

Insight 7: Girls who combine computing career aspirations with interest in
art are less likely than other girls who aspire to STEM careers to rate
school activities as a positive influence on STEM interest.
The previous section showed girls who aspire to computing are less likely than girls who
aspire to non-computing STEM fields to rate school activities as positive influences on STEM
interest. But the gap between the ratings of girls aspiring to computing and girls aspiring to
non-computing STEM fields is driven largely by computing career aspirants who are
interested in art.
The data show, once again, intersectionality of interests is important:
• Interest in computing, alone, does not depress the positive benefits of school
activities. The lower ratings of school activities are concentrated among computing
career aspirants with an interest in art. Female computing aspirants with no interest
in art benefit from school activities at levels similar to females who aspire to noncomputing STEM fields. [Figure 12]
• Interest in art, alone, does not depress the positive influence of school activities on
STEM interest. Females interested in art and aspiring to non-computing STEM fields
are substantially more likely to rate school activities as a positive influence on STEM
interest than are their counterparts who aspire to computing and express an
interest in art. [Figure 12]
While the growing importance of digital technology may be attracting more girls with a
passion for art to computing, a broader path to computing careers is no guarantee their
high school interest in computing will persist through college and into the professional
world. Is it possible that as girls encounter ways that the digital world can apply to what
matters to them, their less conventional path leaves them vulnerable to being left to their
own devices to chart a career pathway?

Insight 8: Girls who combine an interest in art with a computing career
aspiration are less likely to know what their next step will be after high
school graduation.
By 2020, 94% of STEM jobs will require training beyond a high school degree. 41 Knowing
where to go after high school is important if a computing career is the goal. With so few
female high school students aspiring to computing careers, it is especially important that
girls interested in the field have a clear sense of their next steps after high school
graduation.
With high school guidance counselors stretched thin, 42 providing guidance that promotes
seamless progression from high school to career for every student may be challenging.
But more support seems likely to be particularly important for one segment – girls who may
have been attracted to computing through its application to art. While they are as likely as
other STEM aspirants to rate pastimes as a positive influence on their STEM interest, they
are less likely to rate teachers, parents, school activities, and (to a lesser extent) out-ofschool activities as positive influences. Whether they are just more self-directed than other
girls with STEM career aspirations or being left to their own devices is unclear. However, if
their independence from traditional influences on STEM interests leaves them more
vulnerable as they transition from high school to postsecondary, that is a problem. This
concern is even more valid given female computing career aspirants’ lower levels of STEM
confidence and lower expectations of fair treatment in STEM classes.
The data suggest girls who aspire to computing careers are more vulnerable than girls who
aspire to other STEM fields because they are more likely to be uncertain of their
postsecondary educational plans [Figure 13]. This holds across racial/ ethnic groups. 43
But those who seem likely to have developed an interest in a computing career through a
passion for art are the most vulnerable to being lost as they transition from high school
[Figure 14]. The data show that among females aspiring to STEM careers:
• Educational uncertainty is least common among those aspiring to non-computing
STEM fields (12%).
• Educational uncertainty is most common (26%) when computing career aspirations
intersect with interest in art.

If girls interested in art and computing are charting their own career pathway, their
uncertainty about postsecondary education is a warning. Without increased investment in
supports to guide them through the transition from high school to postsecondary, too
many may be lost to non-STEM careers. 44

CONCLUSION: CALL TO ACTION
The voices of students confirm that the gender gap in computing fields will likely continue
as Gen Z moves into the workforce – unless effective interventions are implemented.
Listening to the voices of Gen Z’s students provides insights on ways to empower them to
rekindle the movement toward gender equity in computing lost with the Baby Boomer
generation. The good news is many of the hints they provide are already being
implemented. The challenge is bringing them to scale across the nation to allow the
computing sector to flourish, to narrow the gender gap in pay, and to advance social justice.
Everyone has a role – titans of business, taxpayers, policymakers, parents, caring adults,
non-profits, educators, and even students themselves. Part of the challenge is shattering
deeply ingrained myths.
•

Myth 1: Recognizing gendered interests is bad.
Gendered interests exist. Doubters need only look at the preferred extracurricular
activities of students in this study or the gendered occupational segregation in the
U.S. workforce. “Gender-neutral” curricula and classrooms may unintentionally favor
one gender. This is a particular challenge for computing. 45 Ensuring the assortment
of educational activities aimed at serving all students actually appeal to all is
important for narrowing the gender gap in computing. And allowing students, in the
process, to rebel against gender stereotypes is equally important so that all fit.

•

Myth 2: Equal = Equity.
Just because male and female students are treated equally, does not ensure equity
is achieved. Different students may have different needs. Girls may need more
affirmation than boys to achieve equal levels of confidence for equal levels of
achievement. 46 Coming to terms with the need for inequality to achieve equity goals
– as well as the fairness of such behavior – will be important in order to narrow the
gender gap in STEM generally and computing specifically.

•

Myth 3: Computing class can wait until college.
Students who never took a computing class in high school can take up computing
in college. But those who wait may be at a disadvantage. Research suggests
students benefit from early exposure to computing. 47 Colleges sometimes use
introductory courses as weed-out classes, leaving the novice at a decided
disadvantage. 48 The gender gap in STEM confidence puts girls at a decided
disadvantage anyway, but especially when pitted against more knowledgeable
peers. 49 With computing less available in high school to students from groups
underrepresented in STEM, 50 this may doubly disadvantage Latinas and African
American girls. But the uninitiated may never even think to take these classes.
Indeed, computing career aspirants are less sure of their postsecondary educational
path than other girls who aspire to STEM careers.

The other part of the equation is giving educators what they need.

•

Educators need resources. Many high schools do not yet offer even one computer
class. 51 The arts are often the first victims of budget cuts. Policymakers need to rethink priorities.

•

Educators need time. School days are short. Out-of-school time activities are often
more accessible to the privileged.

•

Educators need partners. Disciplinary boundaries are strong. STEAM education is
oft-discussed, but poses challenges to both the computer science and arts
disciplines. 52 Connecting computer science with community service may sometimes
spur political debates. 53 But successful partnerships may help expand the talent pool
so the U.S. computing sector has the human resources to grow and talent to
innovate.

Advances in digital technology over the past decade has opened new opportunities to
attract more girls to the computing field through their passion for art. The data presented
here suggest even more girls could be attracted to computing through art. The question
that these data raise, however, is whether that interest can persist beyond high school, and
perhaps lead girls to a much broader array of applications than they would have ever
considered.

Appendix: Research Methods

This report analyzes data from a 2018-19 survey conducted in-class, nationwide by the
Student Research Foundation. 74,149 high school students completed surveys. 54 One
version of the survey, distributed to high school STEM teachers, was completed by 18,681
students.
When possible, the analysis is based on responses from the full sample. Some sections of
the analysis, however, rely on questions that appear on solely the version of the survey
distributed to students by STEM teachers. These sections are noted.
To ensure the results based on the full sample were replicated among the sample of
students in STEM classes, we replicated them. The tests confirmed the patterns were
consistent across the two samples – although there were minor differences in percentages.
The differences between the STEM subset and the full sample are likely minimal because
many of those in STEM classes are filling requirements, building resumes for college
admissions, and hoping to earn AP credits to meet college distribution requirements.
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