— THE

HAMILTON

PROJECT ——

Twelve facts about
the economics of education

Sofoklis Goulas

JUNE 2024

T TR



ACKNOWLEDGMENTS

The author is grateful to Lauren Bauer, Wendy Edelberg, and Sarah Reber for their generous feedback.
Victoria Yan and Zhengtai Zheng provided excellent research support.

MISSION STATEMENT
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We believe that today’s increasingly competitive global economy demands public policy ideas
commensurate with the challenges of the 2Ist Century. The Hamilton Project’s economic strategy
reflects a judgment that long-term prosperity is best achieved by fostering economic growth and broad
participation in that growth, by enhancing individual economic security, and by embracing a role for
effective government in making needed public investments.

Our strategy calls for combining public investment, a secure social safety net, and fiscal discipline. In that
framework, The Hamilton Project puts forward innovative proposals from leading economic thinkers—
based on credible evidence and experience, not ideology or doctrine—to introduce new and effective
policy options into the national debate.
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the foundation for the modern American economy. Hamilton stood for sound fiscal policy, believed that
broad-based opportunity for advancement would drive American economic growth, and recognized that
“prudent aids and encouragements on the part of government” are necessary to enhance and guide
market forces. The guiding principles of The Hamilton Project remain consistent with these views.
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Abstract

This paper examines the economics of education in the United States, highlighting twelve
key facts that illustrate the pivotal role of education in empowering individuals and driving
economic progress. It underscores the persistent racial and economic disparities in educational
achievement and attainment, particularly exacerbated by the COVID-19 pandemic. The analysis
reveals significant gaps in high school graduation rates and college completion among different
racial groups, while also noting the rising trend in online higher education. The paper discusses
the role of charter schools and the variability in their performance, emphasizing the need for
evidence-based innovation in public education. It also addresses the fluctuating investments in
education technology and research. Finally, it advocates for sustained funding to drive long-term
improvements in educational outcomes.

ii The Hamilton Project « Brookings
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Introduction

Learning empowers individuals to pursue their dreams
and reach their potential in a wide range of measurable
ways. As an economic elevator, quality education fuels
pathways to greater opportunity and progress. Higher
educational attainment is associated with higher earn-
ings, longer productive lives, better physical and mental
health, resilience and adaptability, and personal develop-
ment and fulfillment. For the macroeconomy, education
is a catalyst for human and social capital development,
driving long-term economic growth.

Education plays an instrumental role in succeeding
in today’'s labor market, as illustrated in figure A. Bach-
elor’'s degree holders face less than half the unemploy-
ment rate and earn more than double the income of high
school dropouts, on average. Professional degree holders
earn 48 percent more ($2,206 vs. $1,493 per week) and
face 45 percent lower unemployment (1.2 vs. 2.2 per-
cent) relative to bachelor’s degree holders. The follow-
ing 12 facts take stock of secondary and postsecondary
education in the U.S,, discuss the economic opportunities
education provides, and outline efforts to foster innova-
tion in public education.

Where does secondary U.S. education stand? Results
from the National Assessment of Educational Progress
(NAEP) reveal that grade 8 student performance in the
U.S. has shown little change in reading and mathemat-
ics over the past 24 years (fact 1). Internationally, among
the 38 OECD countries, the U.S. ranks 7th in reading and
29th in mathematics (fact 2). These statistics indicate
that there is significant room for improvement in stu-
dent performance, especially in mathematics. Although
high school graduation rates for all racial groups are in-
creasing, reflecting a positive trend toward decreasing
academic inequality, gaps persist. In 2022, Black and
Hispanic high school students were still 9 and 7 percent-
age points less likely to graduate than their white peers,
respectively (fact 3). The flat overall performance trends
and the persistent disparities underscore the need for
innovative approaches and the scaling up of evidence-
based solutions to enhance educational outcomes for all
students.

In terms of postsecondary education, the share of
people aged 25 years and over with a bachelor’'s degree
and a master’s degree increased by roughly 6 and 5 per-
centage points, respectively, over the past two decades
(fact 4). At the same time, racial gaps persist and are
larger at higher levels of educational attainment. In 2022,
Black individuals aged 25 and over were 11.6 percent less
likely to hold at least a high school diploma and 34.0
percent less likely to hold at least a bachelor's degree
compared to white people. Hispanics were 22.5 percent

less likely to hold at least a high school diploma and 50.4
percent less likely to have higher education compared
to white people (fact 4). As online higher education be-
comes more common (fact 5), people from a wider range
of learning goals may acquire college credentials. At-
taining more education costs money, and even though
the net inflation-adjusted cost of college attendance is
lower than the sticker price, Black and Hispanic students
are 29.4 and 20.6 percent, respectively, more likely to
face unmet financial needs in college than white students
(fact 6). Inequalities also exist within the same level of ed-
ucational attainment. Even though returns to advanced
education have increased more for women than for men
over time (fact 7), men continue to earn more than wom-
en with the same education level (fact 8).

In the context of overall flat school performance over
the past two decades (fact 1), some charter schools are
getting good results. The regulations governing char-
ter schools vary by state, but in general charter schools
are given more flexibility in how to operate, compared to
traditional public schools, creating room for innovation.
This operational, financial, and program autonomy is pro-
vided in exchange for performance-based accountabil-
ity (Manno et al. 2000). Not all charter schools outper-
form local traditional public schools, but a recent study
found more than 1,000 charter schools across the na-
tion have eliminated achievement gaps for their students
and moved their students ahead of their states’ average
achievement (fact 10). Charter schools may help mitigate
overall racial and economic gaps in student achievement
for those who enroll, as they are more likely to serve Black,
Hispanic, and economically disadvantaged students than
traditional public schools (fact 9).

Looking ahead, the use of technology in education is
likely to increase, but it is hard to tell which tools and ap-
proaches will prevail. The spike in venture capital invest-
ment in education technology (EdTech) during the CO-
VID-19 pandemic has not been sustained after 2021 (fact
11). The tightening of funding opportunities for EdTech
ventures increases the pressure to go beyond hype and
deliver evidence of educational effectiveness. In terms of
public investment in education innovation, real average
annual funds awarded after 2016 through the Education,
Research, and Innovation fund are 28.8 percent lower
than those awarded under the preceding program, the
Investing in Innovation (i3) fund (fact 12). In a moment of
declining enroliment and declining family confidence in
traditional public schools (Goulas 2024; Goulas and Pula
2024), the need to invest in education innovation and
proven strategies is stronger than ever.
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FIGURE A.
Earnings and unemployment rates by educational attainment, 2023

Unemployment rate Weekly earnings

Professional degree $2,206

Doctoral degree $2,109

Master's degree $1,737
Bachelor's degree $1,493
Associate's degree $1,058
Some college, no degree $992
High school diploma $899

$708

Source: U.S. Bureau of Labor Statistics 2023. I_iﬁMILTON
PROJECT

Note: Data are for persons age 25 and over. Earnings are for full-time wage and salary workers.
BROOKINGS

Less than a high school diploma
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Chapter 1: Where we stand in secondary

education

The COVID-19 pandemic significantly affected student
performance in the U.S., reversing some gains made over
the past two decades. While proficiency levels in reading
and mathematics had been gradually increasing, recent
years have seen a decline, particularly affecting white
students. Despite these setbacks, there has been a slight
narrowing of the racial achievement gap, with the differ-
ence in proficiency levels between white and Black stu-
dents showing a modest decrease.

Compared to many other countries, U.S. students ex-
perienced relatively less severe learning losses during the

pandemic. In global assessments, U.S. rankings in read-
ing improved, while the decline in mathematics perfor-
mance was less pronounced than in many other nations.
Additionally, high school graduation rates have shown
improvement across all racial groups, especially for Black
and Hispanic students, signaling progress toward clos-
ing educational disparities. Nonetheless, there remains a
need for continued efforts to address persistent inequal-
ities and enhance overall academic standards.

Twelve facts about the economics of education
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1. Student performance dropped after COVID-19

Figure 1shows the share of grade 8 students scoring at or
above proficiency levels in NAEP reading and math overall
and by race/ethnicity since the late 1990s. The share of
proficient grade 8 students increased more in math than
in reading over most of this period. Specifically, the over-
all share of grade 8 students scoring at proficiency levels
(i.e., the share of students showing an adequate or strong
grasp of the subject matter for their grade level) in read-
ing increased from 32.0 to 34.0 percent between 1998
and 2019, and it increased from 23.3 to 33.8 percent in
mathematics between 1996 and 2019.

Racial gaps in student performance are persistent.
The difference between the share of white and Black stu-
dents who are proficient in reading decreased from 26.5
percentage points in 1998 to 22.4 percentage points in
2022. The corresponding gap in math decreased from
26.4 percentage points in 1998 to 25.8 percentage points
in 2022.

The COVID-19 pandemic has harmed student
achievement (CREDO 2020, Hanushek and Strauss 2024).
Between 2019 and 2022, the share of grade 8 students

FIGURE 1

NAEP proficiency in grade 8 over time

A.Reading

70

60 545 545

Percent scoring at or above proficient

who are proficient decreased by 3 percentage points in
reading and by 7 percentage points in math. White stu-
dents lost the most ground in academic performance
during this period. In particular, the share of white grade
8 students who are proficient in reading decreased by
4 percentage points between 2019 and 2022, while the
corresponding share of Black students increased by 1
percentage point. In mathematics, the share of proficient
grade 8 students decreased by 9 percentage points
among white students and by 4 percentage points among
Black students. The share of Asian/Pacific Islander grade
8 students who are proficient stayed the same in reading
but decreased by roughly 6 percentage points between
2018 and 2022.

These results indicate that the current status of grade
8 student performance is not too different from what it
was 24 years ago in both reading and mathematics. This
result, combined with the persistent racial gaps in stu-
dent performance, underscores the need for innovative
approaches in education and the scaling up of evidence-
based solutions that improve outcomes for all students.

B. Mathematics

61.6

Asian/
Pacific
Islander

55.8

White
30 320
220 508 All
" ]W b
14.9 15.7
10 128 8 136 Black
9.4
0 38
1998 2003 2007 2011 2015 2019 2022 1996 2000 2005 2009 2013 2017 2022
THE
Source: National Center for Education Statistics n.d.a. HAMI&%QN
Note: Black includes African American, Hispanic includes Latino. Race categories exclude Hispanic origin.
Prior to 2011, students in the “two or more races” category were categorized as “unclassified.” BROOKINGS
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2. Pandemic-related learning losses of US students were not as severe as

those in other countries

The Programme for International Student Assessment
(PISA) is a worldwide study conducted by the Organisa-
tion for Economic Co-operation and Development (OECD)
to evaluate educational systems by measuring 15-year-
old students’ performance in reading, mathematics, and
science. PISA serves as a critical tool for understanding
and enhancing global education systems. Figure 2 com-
pares PISA scores in reading and mathematics of students
across 37 OECD countries and Singapore in 2018 and 2022
Singapore scored the highest in both subjects in 2018 and
2022. Among the 38 countries investigated, the U.S. ranked
7th in reading and 29th in mathematics in 2022. The U.S.
scores close to the OECD average in mathematics and
higher than the OECD average in reading. These results
suggest that student performance in the U.S. has room for
improvement, particularly in mathematics.

The difference in scores between 2018 and 2022 for
each country includes the effect of COVID-19 on student

1. Luxembourg, which is a member country of the OECD, did not
participate in the PISA 2022 study and is excluded.

FIGURE 2

PISA scores in 2018 and 2022

A. Reading
2022
Singapore 543 @ © 549
Japan 504 Ommm® 516
Ireland 516 @ 518
South Korea 514 @515
Estonia 51 @ 523
Canada 507 ® 520

performance in this country. Learning losses during this
period were widespread across countries. Except for Ja-
pan and South Korea, which showed a positive change
in reading and math between 2018 and 2022, all other
countries in the analysis showed a negative change in
student performance in reading or math. Between 2018
and 2022, student performance declined significantly
in 19 countries in reading and in 27 countries in math-
ematics. The learning loss U.S. students suffered during
the same period is less than seen in other countries (Ha-
nushek and Strauss 2024). The difference in average U.S.
scores in reading between 2018 and 2022 are not sta-
tistically distinguishable from zero. With other countries
losing ground in reading scores over this period, the U.S.
climbed from the 10th position in 2018 to the 7th in 2022.
In mathematics, U.S. students lost some academic foot-
ing between 2018 and 2022 (13 points) but not as much
as students in other countries. Specifically, the U.S. ranks
18th in learning loss severity in mathematics over this pe-
riod. As a result, the U.S. moved from the 30th place in
mathematics scores in 2018 to the 29th place in 2022.
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HAMILTON

PROJECT

Note: PISA scores for 37 OECD countries and Singapore are depicted. Scores are reported on a scale from O to BROOKINGS

1,000.
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3. Racial gaps in high school graduation rates are closing

Figure 3 shows the public high school four-year adjust-
ed cohort graduation rate (ACGR) for each race/ethnic
group between 2011 and 2022. This rate is calculated as
the number of students who graduate in four years with
a regular high school diploma divided by the number of
students who entered high school four years earlier. The
overall graduation rate has increased from 79.0 percent
in 2011 to 86.6 percent in 2022 (i.e., 8 percentage points).
Over this period, the high school graduation rate has in-
creased the most for Black (14 percentage points) and
Hispanic students (8 percentage points).

The upward trajectory of high school graduation
rates of all racial groups is a hopeful sign of improved
upward mobility for all. The convergence of high school
graduation rates of different racial groups also highlights

FIGURE 3

declining academic inequality over time. Despite this im-
provement, substantial gaps remain. In 2022, Black and
Hispanic high school students were 9 and 7 percent-
age points less likely to graduate than white students,
respectively.

One may worry that the upward time trend of the
overall graduation rate might to some extent reflect de-
clining academic standards (Barnum 2022; The Econo-
mist 2024). “A Nation at Risk,” the landmark report pub-
lished in 1983 by the National Commission on Excellence
in Education underscored the importance of high aca-
demic expectations (NCEE 1983). Metrics such as high
school graduation rates can be misleading if not accom-
panied by genuine scholastic achievement.

Public high school graduation rate by race/ethnicity, 2011 through 2022

100%
(0] 89
© 90% 90
S 84 8 87 All
B 82 83 Hispanic
3 80% . 81 Black
©
50 80
o 75
2 70%
O
3 67
3 60%
T
< I

0%
20M 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
THE

Source: National Center for Education Statistics n.d.c. HAMI}I{;PQN
Note: The adjusted cohort graduation rate (ACGR) is adjusted for transfers in and out, émigrés, and deceased
students. BROOKINGS
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Chapter 2: Where we stand in postsecondary

education

While the share of people with college education in the
U.S. has increased over the past two decades, significant
racial gaps remain. College education is widely recog-
nized as a key pathway to better job prospects, with most
employers agreeing that it prepares graduates for work-
force success. The population with a bachelor's degree
and advanced degrees has grown, reflecting a more for-
mally educated workforce. However, racial disparities are
evident: Black and Hispanic individuals are significantly
less likely than white individuals to attain higher educa-
tion, while Asian/Pacific Islanders show higher levels of
educational attainment compared to other racial groups.

The COVID-19 pandemic has also led to a significant
increase in online higher education. More students are
participating in distance learning, with over half attending
some online classes and nearly a quarter exclusively on-
line in the 2022-23 academic year. Although the preva-
lence of online education has decreased since its peak

during the pandemic, it remains substantially higher than
pre-pandemic levels. This shift reflects expanded online
offerings from accredited institutions and improvements
in the quality and efficacy of online education.

Despite rising costs of college attendance, the net
cost after accounting for grant aid is lower than the pub-
lished sticker price. Many undergraduate students, par-
ticularly Black and Hispanic students, do not have enough
funds to cover their financial needs, leading them to rely
on work or loans to cover their expenses. Additionally,
the earnings of workers with higher education have in-
creased over time, though the gains are not equally dis-
tributed. Men generally earn more than women across
all education levels, with the gender pay gap widening
at higher levels of educational attainment. This disparity
highlights ongoing gender inequalities in the labor market,
despite women being more likely than men to hold a col-
lege degree.

Twelve facts about the economics of education

7



8

4. The share of people with college education has increased, but racial gaps

remain

College education remains for many a key pathway to
economic prosperity, as shown in figure A. Figure 4 shows
educational attainment in the U.S. over time (panel A) and
by race/ethnicity (panel B). The share of the population
aged 25 or older with a bachelor’s degree increased from
17.7 percent in 2002 to 23.4 percent in 2022 (i.e., 5.7 per-
centage points). Moreover, the share of advanced degree
holders increased by more than 5 percentage points over
the same period, reaching 14.2 percent. The increase in
the share of people with postsecondary education is re-
flected in the decline in the share of people with a high
school diploma as their highest credential from 32.1 per-
cent in 2002 to 28.5 percent in 2022. This result suggests
that the U.S. workforce has become more formally edu-
cated over time, which may translate to increased labor
productivity but also a race among workers for more cre-
dentials to remain competitive in the labor market.

FIGURE 4

Fact 3 showed that even though racial gaps in high
school graduation rates have declined over the past de-
cade, they have not closed. These racial gaps are larger at
higher levels of educational attainment. In 2022, among in-
dividuals aged 25 or older, Black individuals were 11.6 per-
cent less likely to hold at least a high school diploma and
34.0 percent less likely to hold at least a bachelor’s degree
than white individuals. Hispanics were 22.5 percent less
likely to hold at least a high school diploma and 50.4 per-
cent less likely to have higher education than white people.
Postsecondary education was 41.9 percent more common
among Asian/Pacific Islanders than among white individu-
als in 2022. In the same year, advanced higher education
was starkly higher among Asian or Pacific Islanders (at 26.7
percent) than among other racial groups.

Educational attainment in the United States

A. Between 2002 and 2022

10% 99%
5%

0%

2002 2007 2012 2017 2022

Source: U.S. Census Bureau n.d.

Note: This figure shows the educational attainment of the U.S. civilian noninstitutionalized population 25 years

and over.
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5. Online higher education is more common after COVID-19 than before

Figure 5 plots the share of students enrolled in degree-
granting postsecondary institutions by distance educa-
tion participation. The share of postsecondary educa-
tion students who attend any distance education course
climbed from 26.5 percent in 2013-14 to 54.4 percent
in 2022-23. The share of postsecondary education stu-
dents who attend classes exclusively online increased
from 11.3 percent in 2013-14 to 23.9 percent in 2022-23.
This means that in the most recent period (i.e., 2022-23),
more than half of the postsecondary education students
attend some online classes, while nearly a quarter of the
students attend all their classes online.

In 2020-21, during the COVID-19 pandemic, 74.7 and
44.2 percent of postsecondary education students at-
tended some portion or all their classes online, respec-
tively. When the pandemic started, in 2019-20, 36.3 and
14.8 percent of students attended some or all their classes
online, respectively. In the most recent period, 2022-23,

FIGURE 5

the share of students attending some or all their classes
online is roughly 18 and 9 percentage points, respectively,
above their pre-pandemic (i.e., 2019-20) levels. This sug-
gests that even though the prevalence of distance learn-
ing in postsecondary education decreased since the pan-
demic, it remains well above the pre-pandemic levels.

These results may reflect that online education post-
COVID-19 looks very different from before. Online classes
allow people with a wider set of learning goals to pursue
further higher education (Villasenor 2022). At the same
time, as more accredited institutions expand their dis-
tance learning options (Hamilton and Beagle 2024), the
average quality of online programs may increase. Final-
ly, the learning efficacy of higher education hybrid pro-
grams may also be higher after COVID-19 as pandemic-
seasoned instructors and learners are more familiar with
what works best in online versus in-person education
(Sato et al. 2024).

Share of undergraduate students taking online classes, 2013-14 through

2022-23

80%
70%
o Some

60% online 60.8
= 50%
)
S 400
K3 40%

36.3
30% 290
2 28.2
o 265 Exclusively
20% online
14.8
10% Bk 12.3
0%
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Source: National Center for Education Statistics n.d.d. I_ﬂ&MILTON
Note: This figure shows the percentage of undergraduate students in degree-granting postsecondary insti- PROTECT
tutions by distance education participation between 2013-14 and 2022-23. Shares in each academic year BROOKINGS

reflect counts in the fall of the starting year.
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6. The net cost of college attendance is lower than the published

sticker price

Public discussions on the cost of college attendance of-
ten focus on the listed cost of attendance (sticker price)
without accounting for grant aid (Levine 2024). Grant
aid comes in the form of grants, scholarships, and work-
study programs and does not need to be paid back. In
2022-23, 64 percent of undergraduate students received
grant aid (College Board 2023a). The average sticker price
of attending a public or private four-year college in 2023
24 reached $28,840 or $60,420, respectively. When ac-
counting for grant aid, the annual estimated average cost
of attending a public or private four-year college goes
down to $20,310 or $34,790, respectively.

Panel A of figure 6 shows that between 2006-07
and 2023-24, the published cost of attendance in a four-
year public institution in 2023 dollars has increased by
15.9 percent, but when we account for grant aid, the net
cost in real terms has increased by only 2.0 percent, on

FIGURE 6

average. At private four-year colleges, the published in-
flation-adjusted cost has increased by 19.1 percent, while
the average net inflation-adjusted cost has declined
slightly by 2.5 percent over the same period.

Attending college is not equally affordable for all stu-
dents. Limited access to scholarships and grants, and the
lack of family financial resources, mean that many stu-
dents do not have enough funds to cover their college
bill. These students usually have to come with the extra
cash on their own by picking up some work while study-
ing or by taking out loans. Panel B of figure 6 shows the
share of undergraduate students whose grant aid and
expected family contributions fall short of total college
costs (i.e, they face unmet financial need) by race/eth-
nicity in 2019-20. Black and Hispanic students are 29.4
and 20.6 percent, respectively, more likely to face unmet
financial need than white students.

Inflation-adjusted average cost of attending a four-year college over time
and percent of undergraduate students with unmet financial need by race/

ethnicity

A. Inflation-adjusted average cost of
attending a four-year college over time

B. Percent of undergraduate students with unmet
financial need by race/ethnicity, 2019-20
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Note: Cost of college attendance (per year) includes tuition, fees, housing, food, books, supplies, transporta- PROJECT
tion, insurance, and personal expenses. Cost of attendance is shown in 2023 dollars, deflated using the con- BROOKINGS

sumer price index. The difference between published and net cost comes from grant aid. Net cost at public
institutions represents those charged to state residents. Private institutions are non-profit. Because the
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7. Earnings among those with more education have increased more

over time

Figure 7 shows that since the mid-1990s, earnings for
workers with higher education attainment have grown
considerably. Among men, median real earnings in-
creased only for those with college or advanced degrees.
Men with a bachelor’s degree saw their earnings increase
by 8.8 percent between 1994 and 2022, while men with
a professional degree saw their real earnings increase
by 5.7 percent over the same period. Men without higher
education degrees have seen their real earnings decline.
In contrast, women have seen their real median earnings
increase across all education levels, with these increases
being even higher at higher levels of educational attain-
ment (4.3 percent for women with a high school diploma
vs. 15.6 percent for women with a professional degree,
such as a medical school degree). Note that those esti-
mates of median real earnings take into account propen-
sity to be in the labor force and numbers of hours worked.

Not all education is valued the same in the labor mar-
ket (Broady and Hershbein 2020). For example, employed

FIGURE 7

35-to-44-year-olds with bachelor’s degrees in engineer-
ing or computer science and mathematics enjoy median
earnings above $75,000 per year, while those with a ma-
jor in education or psychology earn a little over $40,000
at the median (Urban Institute n.d.). The Hamilton Project
provides an interactive about college graduates’ earnings
by major and career stage.

Getting a degree in a specific field is not the only way
to access high-paying jobs. Many technology companies,
for example, do not require a bachelor’s degree but have
a rigorous screening process to assess candidate skills
(Lohr 2022). Coding boot camps, certificate programs,
or freely available content online may suffice to prepare
for these assessments. Moreover, programs that promote
work-based learning can help participants build connec-
tions in the labor market and provide opportunities to
showcase one’s skills (Hoffman 2016). By acquiring skills
valued by potential employers, candidates without de-
grees can compete for positions.

Percent change in median real earning by highest level of educational

attainment, 1994 through 2022
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8. Education pays more for men than for women

Figure A showed that higher education attainment is as-
sociated with a lower unemployment rate and higher
earnings. However, not all groups experience the same in-
crease in earnings related to greater education. Figure 8
compares median earnings for full-time male and female
employees aged 25-34 by education level. Men earn more
than women across all education levels. What is more,
the gender pay gap increases as education attainment
increases. Men with less than a high school diploma earn
on average $5,300 per year more than their female coun-
terparts. At the same time, men with a bachelor’s degree
earn an average of $13,200 per year more than women
with the same education level. The gender pay gap is the
largest among advanced degree holders with men earning
per year $19,300 more than women, on average.

These results suggest that access to education may
not be sufficient to address gender inequalities in the la-
bor market. In fact, women are more likely to have a bach-
elor's degree than men (41.7 vs. 36.2 percent; Cheeseman
Day 2019). To some extent, men and women concentrate
in different fields of study and consequently occupations,

FIGURE 8

which may pay differently. These differences may reflect
preferences or different comparative advantages across
fields (Goulas, Griselda, and Megalokonomou 2022). Even
within the same occupations though, earning gaps be-
tween men and women exist. For example, women engi-
neers earn around 90 cents for every dollar men engi-
neers make (Cheeseman Day 2019). At the same time, in
certain occupations, such as musicians, phlebotomists,
electricians, and social workers, the earnings gap virtually
disappears.

The need for temporal flexibility is a key driver of
the gender pay gap. This gap may be larger in occupa-
tions where the renumeration structure benefits those
who work long hours and particular hours (Goldin 2014).
Because having children requires taking time off work,
parenthood is associated with a labor market “penalty”
(Binder et al. 2023; Petrongolo and Ronchi 2020). Gender
differences in confidence may also play a key role in pay
inequalities among science and technology graduates
(Sterling et al. 2020).

Median earnings of full-time year-round workers, age 25-34, by education

level and gender, 2019 through 2021
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Chapter 3: Innovation efforts in education

The flexibility of charter schools to choose curriculum,
programs, and instructional methods, involve the com-
munity and parents, and offer specialized programs pro-
vides room for innovation in these areas. Charter schools
tend to serve a higher proportion of Black, Hispanic, and
economically disadvantaged students compared to tra-
ditional public schools. Over time, the representation of
Black and Hispanic students in charter schools has in-
creased, reinforcing their role in catering to marginalized
communities. In terms of performance, charter schools
have shown significant improvement. Charter Manage-
ment Organizations (CMOs), which run multiple charter
schools, have been particularly effective in accelerating
student achievement. However, there remains variabil-
ity in performance, with some charter schools excelling
while others lag behind traditional public schools.

The COVID-19 pandemic led to a substantial increase
in investment in education technology (EdTech) to sup-
port remote learning. This surge reflected high expecta-
tions for EdTech to provide flexible and effective learning
solutions. However, challenges in demonstrating the im-
pact of EdTech applications on learning outcomes have
led to declines in EdTech investment after the pandemic.
This trend suggests that sustained investment will require
more robust evidence of EdTech’s effectiveness.

Investment in educational research and development
(R&D) is crucial for fostering innovation and improving stu-
dent outcomes. Programs like the Investing in Innovation
(i3) and the Education Innovation and Research (EIR) Pro-
gram have funded numerous projects aimed at develop-
ing, validating, and scaling effective educational practices.

Twelve facts about the economics of education
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9. Charter schools are more likely to serve Black, Hispanic, and
economically disadvantaged students than traditional public schools

Figure 9 reports demographic characteristics of students
in charter and traditional public schools in 2005-06 and
2021-22. In 2021-22, 59 and 50 percent of students in
charter and traditional public schools, respectively, are
economically disadvantaged (i.e., eligible for free or re-
duced-priced lunch).

In 2021-22, charter schools served a greater share
of Black students than traditional public schools (24 vs.
14 percent), but the difference used to be even larger in
2005-06. The share of Black students between 2005-06
and 2021-22 decreased in charter schools by 8 percent-
age points, while it increased in traditional public schools
by 3 percentage points.

Charter schools also served a greater share of His-
panic students than traditional public schools did in
2021-22 (36 vs. 28 percent). This difference has widened
over time. Between 2005-06 and 2021-22, the share of
Hispanic students increased by 14 percentage points in

FIGURE 9

charter schools and by 7 percentage points in traditional
public schools.

These results point to charter schools serving a
greater share of Black or Hispanic and economically dis-
advantaged students than traditional public schools did
in 2021-22. The gap between charter and traditional pub-
lic schools in the Black or Hispanic student representation
is slightly wider in 2021-2022 than it was in 2005-2006
(18 vs. 16 percentage points). At the same time, the dif-
ference between charter and traditional public schools in
their shares of economically disadvantaged students in
2021-2022 is similar to that in 2005-2006 (9 vs. 10 per-
centage points).

This fact explores the demographics of students
served by charter schools. Fact 10 shows that charter
schools hold the promise for improved educational out-
comes for their students in certain contexts.

Student demographics in charter and traditional public schools, 2005—-

2006 and 2021-2022
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Source: Camarena Lopez 2023.

Note: Economic disadvantage is proxied using eligibility for free or reduced-price lunch.
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10.The learning gains of charter school students have increased over time

Charter schools’ operational, financial, and program au-
tonomy is provided in exchange for performance-based
accountability (Manno et al. 2000, Goulas 2019a, 2019b,
2020). This allows them a greater scope to innovate on
curriculum, instructional methods, community and pa-
rental involvement, and to offer specialized programs.
Many charter schools have longer school days and school
years. Enrollment in charter schools has grown over the
past 23 years from 340,000 students in 1999-2000 to
3.7 million students in 2022-2023 (NCES n.d.b). Charter
schools are more common in some states than others
(Reber and Gordon 2023).

Charter school performance has evolved over time.
As shown in figure 10, studies until the early 2010s showed
that even though urban charter schools were able to signif-
icantly improve test scores for their students, nationwide
evaluations reported that charters performed no better
than traditional public schools (CREDO 2009; Gleason et
al. 2010). A 2013 national charter school evaluation found
that charters slightly bested traditional public schools in
reading but were still lagging in math (CREDO 2013).

In a 2023 nationwide charter school evaluation,
which included over 80 percent of tested public-school
students, charter school students posted an average of

FIGURE 10

16 additional days of learning in reading and 6 addition-
al days of learning in mathematics compared to similar
peers in traditional public schools (CREDO 2023). Char-
ter Management Organizations (CMOs) are particularly
effective at accelerating student reading achievement.
CMOs are organizations that establish and run multiple
charter schools. Relative to stand-alone charter schools,
CMO-affiliated schools advance reading by 17 additional
days of learning. These results point to an improvement
in charter school performance over time. Since the 2009
CREDO national charter school study, annual charter stu-
dent learning in reading and mathematics has risen by 22
and 23 days, respectively.

The 2023 CREDO national charter school study shows
that not all charter schools create strong learning gains
for their students. Roughly 38 and 46 percent of charter
schools post lower academic growth in reading and math,
respectively, than their local traditional public schools. At
the same time, more than 1,000 charter schools across
the nation have managed to eliminate achievement gaps
for their students and moved their students ahead of their
respective state's average achievement. Dozens of CMOs
have created these results, suggesting that it is possible
to scale equitable education that can change lives.

Estimated effects of charter school attendance across studies, 2009

through 2023
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11. Investment in education technology (EdTech) spiked during COVID-19

The COVID-19 pandemic saw an increase in remote learn-
ing across all age groups. The combination of a pandem-
ic-induced spike in demand for technology that supports
remote learning and advancements in technologies that
allowed online learning journeys to be more adjustable to
learner needs painted a promising picture for the EdTech
sector. This translated to substantial investments in new
ventures. Figure 11 shows that the investment by U.S. ven-
ture capital (VC) firms in EdTech increased by 37.4 per-
cent in 2020, relative to 2019, and more than tripled in
2021, relative to 2020. In 2021, U.S. VCs invested $9.2 bil-
lion in 2023 dollars in EdTech. During the same period,
international VCs also invested a lot in EdTech. The com-
bined amount global VCs invested in EdTech in 2020 and
2021in 2023 dollars is 6.4 percent larger than their cumu-
lative investment in EdTech in the prior ten years. To put
in context the level of investment in 2020 and 2021, over
the same two-year period global VCs invested roughly
twice as much on climate technology (HolonlQ 2023).
The EdTech hype during the pandemic reflected
hopes that it would provide an effective yet economical
way for upskilling. In a swiftly evolving job market, tradi-
tional higher education may not always suffice for work-
ers to acquire cutting-edge skills, leading to an increased
need for accessible and flexible learning solutions. The
advancements in artificial intelligence that coincided
with the pandemic also heralded a revolution in educa-
tion with personalized and efficient learning experiences.

FIGURE T

However, as Patrick Brothers, co-CEO and co-founder of
HolonlQ, notes, “EdTech has enjoyed a long run now of
quite bold and ambitious venture capital supporting ed-
ucation innovation. And that’s not where we are today”
(Saleh Rauf 2024).

Difficulties in crystallizing the impact of EdTech on
learning outcomes have precluded many innovative ideas
from maintaining investors’ interest. Potentially, some
of these ideas were ahead of pedagogical research that
would support a theory of change in learning outcomes.
At the same time, the constant changes in EdTech prod-
ucts often made it difficult to consistently measure their
impact on users. Regardless, VC investment collapsed
after COVID-19. In 2022, global VC investment in EdTech
dropped to $11 billion. In the same year, global VCs in-
vested close to 7 times that amount ($73.9 billion in 2023
dollars) in climate technology (HolonlQ 2023). In 2023,
EdTech ventures raised only $3 billion in investment.

Looking ahead, it is possible that as the digital revolu-
tion accelerates, EdTech will play an important role in the
educational journeys of school-age learners and working
professionals who want to freshen their skills. It is hard
though to tell which tools and approaches will prevail in a
context of increased pressure for EdTech ventures to go
beyond hype and deliver evidence of actual educational
effectiveness.

US venture capital investment in education technology over time
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ment is usually made in an earlier stage in project development, is intended for operations growth, and is
riskier. Private equity investment is usually made at a later stage in product development, is intended to

increase management control, and is less risky.
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12. Investment in education research and development is crucial for

innovation

Given largely stagnant student performance (fact 1), a de-
cline in public school enrollment (Burtis and Goulas 2023;
Goulas 2024), and persistent gaps in high school gradu-
ation rates by race and ethnicity (fact 3), investment in a
broad spectrum of education research and development
is vital. This includes not only EdTech but also research on
scalable implementation, school organization, and curric-
ulum development. Effective scheduling and teacher as-
signments are crucial technologies that significantly affect
learning, yet schools often struggle to implement these
best practices. Fifteen years ago, the Obama administra-
tion launched the Investing in Innovation (i3) grant program
under the American Recovery and Reinvestment Act of
2009 to stimulate research and innovation in education.
The goal was to identify effective approaches and scale
them (Department of Education n.d.c).

Between 2010 and 2016, 172 projects received an
i3 grant. Of these, 115 were Development grants, which
implemented and tested new ideas; 46 were Validation
grants, which tested, refined, and expanded ideas sup-
ported by existing evidence; and 11 were Scale-up grants,
which explored the feasibility of certain strategies to
become national paradigms. Over the seven fiscal years
between 2017 and 2023, 207 projects received fund-
ing through i3’s successor, the Education Innovation and
Research Program (EIR). Of those, 141 focus on the devel-
opment of new ideas (Early-phase grants), 49 focus on
the implementation and rigorous evaluation of existing

FIGURE 12

approaches (Mid-phase grants), and 17 focus on the scal-
ing of proven practices (Expansion-phase grants).

A little over $1.8 billion in 2023 dollars were invest-
ed through i3 grants between 2010 and 2016. Under EIR,
roughly $1.3 billion has been invested between 2017 and
2023, representing a decline of 16.5 percent in nominal
terms and 28.8 percent in real terms compared to the
seven fiscal years until 2016. The expansion of funded
projects of all types and the decline in total funds provid-
ed under EIR relative to i3 indicate an increase in the ratio
of innovative approaches pursued per dollar, as the aver-
age Mid-phase and Expansion-phase grant is smaller.

Developing new ideas is difficult and success is far
from guaranteed. Among 148 i3 grants evaluated until the
release of a 2023 report by the Department of Education,
26 percent or 39 of them (15 Development, 19 Validation,
and five Scale-up grants) found at least one positive and
statistically significant effect on student achievement
(Department of Education 2024). Given how complex ed-
ucation is, a success rate of 26 percent is arguably high.
For comparison purposes, around 90 percent of potential
drugs that enter Phase | trials are destined to fail (Smi-
etana et al. 2016). In that sense, identifying 39 evidence-
based programs is a good start (Dinkes and Boulay 2024).
Nonetheless, in a moment of declining confidence in
public education (Goulas and Pula 2024), the need to
fund education innovation and develop evidence-based
strategies is stronger than ever.
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Why did schools lose students after COVID-19?
Sofoklis Goulas and Isabelle Pula, 2024

Public school enrollment losses post-pandemic cannot
be fully attributed to changes in population, or shifts
towards charter or private school enrollments, pointing to
a rise in homeschooling among families. This trend raises
questions about the motivations behind the increased
interest in homeschooling. Targeted interviews reveal that
these motivations have evolved since pre-pandemic times.
This paper discusses the factors driving the decline in
public school enrollment, highlighting that dissatisfaction
with public schools after COVID-19 may have prompted
families to consider alternatives such as homeschooling.
However, the relationship between family satisfaction
and public-school enrollment has become more complex
after the pandemic, suggesting that additional factors
are influencing enrollment decisions in the current K-12
education landscape.

Breaking down enrollment declines in public schools
Sofoklis Goulas, 2024

The newly released enrollment data from the National
Center on Education Statistics for the 2022-23 school
year point to moderate enrollment gains for tradition-
al public schools. The recent enrollment gains though
are smaller than the cumulative enrollment losses since
2019-20 and are not uniform. This paper takes stock of
enrollment losses today by comparing the distribution of
changes in public school enrollment since the COVID-19
pandemic to the distribution of pre-pandemic chang-
es across the nation. Roughly 59, 69, and 69 percent of
small, medium-sized, and large schools, respectively, saw
their enrollment decline between 2019-20 and 2022-23.
One third of small, medium-sized, and large schools with
enrollment declines lost 26, 54, and 96 students or more,
respectively (i.e., top third). The share of schools experi-
encing such declines after COVID-19 is larger than what
would be expected based on historical variation for me-
dium sized and large schools. Urban schools and mid-
dle schools are disproportionately represented among
schools with enrollment losses in the top third.

Declining school enrollment since the pandemic

Eloise Burtis and Sofoklis Goulas, 2023

This paper investigates how student enrollment in public
schools is different after the COVID-19 pandemic. Over
the pandemic—between the 2018-19 and 2021-22 school
years—about 12 percent of public elementary schools
and 9 percent of middle schools experienced more than

The Hamilton Project « Brookings

a 20 percent decline. This is a significant change from
before the pandemic, when about 5 percent of elemen-
tary and middle schools saw a 20 percent enrollment de-
cline between 2015-16 and 2018-19. Enrollment declines
are widespread but differ substantially across types of
schools, locales, and socioeconomic status. The analysis
finds that urban districts and high poverty districts saw
larger declines in school enroliment.

Increasing federal investment in children’s early
care and education to raise quality, access, and
affordability

Elizabeth E. Davis and Aaron Sojourner, 2021

The core challenge this proposal seeks to address is how
to ensure that every American family and child has ac-
cess to high-quality, affordable early childhood care and
education (ECE) services in a critical period of human de-
velopment, breaking a shortage of investment in young
children. America’s status quo asks the most of parents
when they have the least. The public invests only about
$1,500 per child annually in care and education in chil-
dren'’s first 5 years of life, when parents have the least
earning and borrowing power, and then invests $12,800
per child annually for the next 13 years, when parents have
more. Under this proposal, every family can choose to
access affordable ECE services at qualified, high-quality
center-, home-, and school-based providers using either
a slot that providers have been contracted to provide or
a scholarship. Families in poverty can choose Early Head
Start and Head Start with the option of full-time, full-year
services. Total family financial payments are capped and
depend on family income-to-poverty ratio. The combi-
nation of family and public payments to providers will ad-
just to be sufficient to cover the local costs of efficiently
producing high-quality care and services. Competition
focuses in three domains: procurement competitions
for local service contracts that reveal information about
local production costs, competition between providers
about how best to use a localized sufficient care-labor
budget to attract, develop, motivate, and retain care tal-
ent, and competition between providers to serve local
families better.

Building tomorrow’s workforce today: Twin
proposals for the future of learning, opportunity,
and work

Richard Arum and Mitchell L. Stevens, 2020

The authors propose twin federal government initiatives
to incentivize innovation in instructional delivery through-
out the national postsecondary ecology, to bridge the



divide between academia and the workforce system, and
to accrete a cumulative science of adult learning. Under
the first initiative, the federal government issues Learn-
ing Opportunity Credits (LOCs) to all U.S. adults who are
either unemployed or who receive the Earned Income
Tax Credit (EITC). LOCs will promote ongoing workforce
training as well as the expansion of high-quality hybrid
learning opportunities. Under the second initiative, the
federal government establishes a national project on the
Future of Learning, Opportunity, and Work (FLOW), a dis-
tributed collaboration between existing federal agencies
and a network of competitively selected U.S. universities
and their partners. FLOW will accumulate knowledge and
inform policy on adult learning to serve the national in-
terest moving forward. Packaged as dual initiatives and
linked through data sharing and interoperability proto-
cols, LOCs and FLOW are joint ventures.

Major decisions: What graduates earn over their
lifetimes

Kristen E. Broady and Brad Hershbein, 2020

The authors provide two updated economic analyses and
interactives on the earnings of college graduates by ma-
jor: one set that shows career earnings profiles and life-
time earnings and another that shows an undergraduate
student loan repayment calculator.

Employment, education, and the time use of
American youth

Lauren Bauer, Emily Moss, Ryan Nunn, Jay Shambaugh,
2019

The labor force participation rate is a key measure of
economic health. While the decline in prime-age workers’
labor force participation receives much attention from

policymakers, it is far outpaced by the decline in partici-
pation among younger workers. This analysis shows how
changing employment and school enrollment patterns
have contributed to declining labor force participation
among youth, aged 16 to 24. Youth today are not disen-
gaged; rather, declines in youth labor force participation
primarily reflect a long-term but accelerating shift toward
schooling and spending more time on education-related
activities.

Reducing chronic absenteeism under the Every
Student Succeeds Act

Lauren Bauer, Patrick Liu, Diane Whitmore Schanzenbach,
and Jay Shambaugh, 2018

The Every Student Succeeds Act (ESSA; 2015) requires
states to broaden school accountability beyond achieve-
ment on standardized tests and high school graduation
rates. In this Hamilton Project strategy paper, the authors
articulate a framework for states as they oversee imple-
mentation of statewide accountability plans under ESSA
and describe how states differ in their approaches. The
authors review the literature and present novel analyses
of the factors at the school and student levels that relate
to chronic absenteeism. Our analysis shows that health
problems and socioeconomic status predict poor atten-
dance, and that chronic absenteeism among students
and schools is strongly persistent over time. The authors
describe evidence-based strategies for schools as they
work to reduce rates of chronic absence among students.

Twelve facts about the economics of education
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Student performance dropped after
COVID-19

. Pandemic-related learning losses of US

students were not as severe as those in
other countries

Racial gaps in high school graduation
rates are closing

The share of people with college
education has increased, but racial gaps
remain

Online higher education is more
common after COVID-19 than before

. The net cost of college attendance is

lower than the published sticker price

. Earnings among those with more

education has increased more over time

. Education pays more for men than for

women

. Charter schools are more likely to

serve Black, Hispanic, and economically
disadvantaged students than
traditional public schools

10.The learning gains of charter school

students have increased over time

1. Investment in education technology

(EdTech) spiked during COVID-19

12.Investment in education research and

development is crucial for innovation

This paper examines the economics of education in the United States, highlighting
twelve key facts that illustrate the pivotal role of education in empowering individuals
and driving economic progress. It underscores the persistent racial and economic
disparities in educational achievement and attainment, particularly exacerbated
by the COVID-19 pandemic. The analysis reveals significant gaps in high school
graduation rates and college completion among different racial groups, while also
noting the rising trend in online higher education. The paper discusses the role of
charter schools and the variability in their performance, emphasizing the need for
evidence-based innovation in public education. It also addresses the fluctuating
investments in education technology and research. Finally, it advocates for sustained
funding to drive long-term improvements in educational outcomes.
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