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Preface

Preface
Policymakers and others in the United States, driven by a reasonable belief that when
individuals have more education they will be better prepared for today's economy and have a
better chance at favorable life outcomes, have recently redoubled efforts to improve rates of
attaining credentials. On the surface, these efforts appear to be paying off. Today, a greater
proportion of high school students are graduating on time than ever before, and among
those who do not, most end up with a high school degree by their early 20s. What's more, the
data show that the millennial generation has obtained the highest levels of postsecondary
education of any previous generation in U.S. history.
However, as Shakespeare once observed, "All that glitters is not gold." Mounting evidence,
including this new paper, suggest that data on educational attainment and results from an
array of skills assessments are telling divergent stories. In fact, recent research that examines
the literacy and numeracy skills of America's millennial generation finds high levels of skills
deficits. What's more, according to research on trends in fourth- and eighth-grade scores in
the National Assessment of Educational Progress (NAEP; better known as the "Nation's
Report Card"),[I] the pattern of increasing scores and decreasing achievement gaps among
race-ethnicity groups, evident in the first few years of the 2000s, has leveled off.
Data on education in the United States has been formally collected since the late 19th
century when Congress first passed legislation establishing a department to monitor the
nation's educational progress. Of course, what constitutes being educated—and closely
related, the way to measure progress toward that goal—has varied over time. From its
beginnings until the middle of the 20th century, information on education inputs—such as
numbers of teachers, schools, and students, as well as enrollment and attainment
data—were used to understand the nation's educational progress. But, with critical increases
in the need for highly skilled workers rising rapidly toward the second half of the 20th
century, especially after America's Sputnik moment—when the Soviet Union overtook our
nation in the space race and concerns began to mount that public education wasn't meeting
demands—a move toward including measures of skill proficiency, or outputs, was added.[II]
While perhaps an oversimplification, one could say skills data emphasized the quality of
educational progress, while attainment and enrollment data emphasized the quantity.
However, as we advance deeper into the 21st century, two troubling and paradoxical shifts
appear to be emerging. First, at a time when higher levels of skills are essential for the longterm success of individuals—and the nation as a whole—we appear to be losing ground
despite rising enrollment and attainment. Second, and in some ways more perplexing, we are
seeing a move away from seeking to ensure that educational attainment comes with skills.
In this paper, the authors highlight the critical disadvantages of focusing on educational
attainment as the sole or primary marker of productive ability. They do this by comparing
two estimates of employed adults in the United States believed to have foundational skill
deficits—one relies on educational attainment data as a proxy for skill deficiencies, while the
other utilizes skills data from a large-scale assessment of adults. The underlying theory
behind using educational attainment as a proxy for skills is, quite reasonably, that the more
education you have, the less likely, on average, you are to have a skills deficit. With this
estimate, for example, those who dropped out of high school would be classified as deficient,
while those with a bachelor's degree would be assumed proficient. The second estimate, on
the other hand, is based on actual skills information from the Programme for the
International Assessment of Adult Competencies (PIAAC), an international large-scale
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assessment of adult skills in literacy, numeracy, and problem solving in technology-rich
environments. For this approach, lack of skills is determined by performance on a set of
literacy and numeracy tasks, regardless of education level attained.
Through their analysis of attainment and skills data, the authors reveal that using educational
attainment as a proxy for skill deficits results in large errors in terms of both the size and
composition of those with low skills. These findings suggest extreme caution when using
educational attainment as the only or primary measure of the productive ability of American
students and adults.
Indicators such as educational attainment are created, adopted, and used because they are
believed to measure what we care about. What's more, they provide a framework that guides
our thinking, policies, and actions toward achieving important national, state, and local goals.
The waning ability of educational attainment to accurately measure progress on what we
care about—the population having essential knowledge and skills, as shown in this and other
research—has vast consequences felt by those without the skills they need despite a degree
that signals otherwise. It is lived by those who take initiative and pursue higher education but
either aren't equipped to succeed or struggle in programs that do little to foster skill
development, although they do acquire debt. It also raises critical questions about the
desirability of public policies that focus on educational credentials without acknowledging the
levels of skills that are associated with those credentials.
Allowing students to attain degrees and diplomas with low levels of literacy skills, particularly
as those skills become even more critical for successful navigation of our complex world,
diminishes the fundamental promise of education.
—Paul Harrington and Irwin Kirsch
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Notes
I

NAEP is a measure of the academic proficiencies of 4th-, 8th-, and 12th-grade students.
Surveys of math, reading, and writing of 4th and 8th graders are conducted every two years:
See About NAEP: A Common Measure of Student Achievement, National Center for
Educational Statistics, https://nces.ed.gov/nationsreportcard/about/.
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Beginning in the 1980s, a series of reports were published that focused on the links
between educational performance, literacy skills, and the U.S. economy including A Nation at
Risk, (National Commission on Excellence in Education, 1983), Strategy for U.S. Industrial
Competitiveness (The Committee for Economic Development, 1984); A Nation Prepared:
Teachers for the 21st Century (Carnegie Corporation Forum on Education and the Economy,
1986), and Toward a More Perfect Union (Ford Foundation Project on Social Welfare and the
American Future, 1988).
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Introduction

Introduction
Measures of educational attainment such as high school graduation and college enrollment
rates are at center stage in discussions of educational progress, frequently serving as
benchmarks of high school performance.1 Almost across the board, those rates show
encouraging signs. A greater proportion of high school students are graduating on time than
ever before, while most who do not graduate on time end up with a high school degree by
their early 20s, and an overwhelming majority of high school graduates are enrolling in
college. Race-ethnic groups have shared in the upward trend, with high school completion
rates rising the most for Black and Hispanic students, and increases in the college enrollment
rate of Black, and especially Hispanic, students outpacing even those of White high school
graduates.2
If the goal is to increase and expand the overall level of human capital in the society, these
measures paint a promising picture and bode well for Americans—and America's future.
However, when the lens is focused more sharply on the actual skills held by students and
adults in the United States, the image we see shifts dramatically. Many are leaving upper
secondary and postsecondary education with degrees, yet they lack the skills they'll need for
future success in education or the labor market. That means that although both policymakers
and researchers tend to rely on educational attainment as a gauge for what our students
know, the data are telling us a misleading tale.3
American employers place a high value on skills and effectively find and reward individuals
with them. In particular, there are substantial independent earnings gains for those with a
bachelor's or higher degree, and similarly large earnings gains for higher levels of literacy and
numeracy proficiency, both for prime age full-time workers and for college graduates.4
The other side of the coin is that obtaining a degree while lacking the skills it purports to
represent is a significant problem. There is an earnings penalty to those who lack adequate
levels of skills—in other words, skills matter. Furthermore, new findings from PIAAC reveal
that poor literacy and numeracy skills contribute to adverse life outcomes beyond just purely
earnings, including a greater risk of unemployment and not having health coverage.
Over the past 20 years, we have witnessed significant gains in educational attainment, with
little evidence of a commensurate gain in skills. For example, recent research that examined
the literacy and numeracy skill proficiencies of the American millennial generation found that
while it has achieved the highest level of educational attainment of any previous generation
in American history, the share of this cohort with deficits in essential skills is troublingly
large.5 What's more, according to research on trends in fourth- and eighth-grade scores in
NAEP,6 the pattern of increasing scores and decreasing achievement gaps among raceethnicity groups, evident in the first few years of the century, has leveled off—especially in
the area of mathematics.7
An extreme example of this paradoxical relationship between attainment and skills has
recently come to light in the City of Detroit. The School District was sued by students who
argued that the district had operated in a way as to deprive them of their constitutional right
to "access to literacy."8 In 2017, NAEP reading and math scale scores of eighth-grade
students in Detroit were lower than those of any other large city in the nation,9 with 96
percent in math and 93 percent of Detroit's eighth graders in reading scoring at or below
basic levels.10 Even though NAEP achievement levels state that scores at the basic level
denote only partial mastery of the knowledge and skills required for proficiency in reading
and math, Detroit achieved a near 80 percent (78.2) on-time graduation rate in 2017.11
If You Can't Be With the Data You Love: And the Risks of Loving the Data You're With
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The primary goal of this paper is to highlight the critical disadvantages of focusing on
educational attainment data as a stand-in for the level and distribution of skills across the
population, which has a real human cost when we fail to see that millions of Americans lack
adequate skills despite their diplomas and degrees.
First, we'll provide additional background on the nature of the problem of overreliance on
educational attainment data as well as what those statistics tell us as far as graduation and
college enrollment rates. Then we'll see what data from PIAAC, an international large-scale
assessment of adult skills, independently shows. We will then proceed to demonstrate the
problems intrinsic in using educational data as a proxy for skills. Then we will look through
the lens of a methodology, derived from a reasonably well-crafted approach used in Detroit,
that relies largely on educational attainment to see the story it tells about the size and
composition of the American population lacking essential skills. Finally, we will use the
current gold standard—measurements of literacy and numeracy from PIAAC—and show the
wide difference between the two measures.12
As we pursued this work, however, we were ever mindful of what the late, great Harvard
economist James Medoff advised his graduate students: If you can't be with the data you
love, then you should love the data you're with. The pragmatics behind loving the data you're
with are clear from the wide number of studies carried out by economists and social science
researchers who utilize proxies to represent an issue of interest. This makes some sense:
Large-scale sample surveys of households that include direct measures of skills and that are
statistically valid may be the data we love, but their development is quite costly and their
availability quite scarce. Indeed, proxy measures and approximations—the data you're
with—dominate social and economic research despite the mixed results.13
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A Word about the Data
To bring a tailored meaning to this study, we evaluated the essential literacy standards skill
levels for college graduates against a more stringent standard than we did in our analogous
evaluation for those with no college degree. The reason for using different PIAAC
performance standards for these two groups is that different levels of skills are needed for
occupations tied to college-level skills than for occupations that are not. Although measures
of the employment and earning advantages of earning a bachelor's degree abound, careful
studies of these advantages find that gains accrue only to college graduates who find
employment in college labor market occupations, generally in a professional, managerial, or
technical field that utilizes their more advanced education. College graduates who fail to find
employment in the college labor market have earnings that are about equal to their high
school graduate counterparts.14
Please also note that we limited our analysis of the PIAAC data to employed persons, as we
were interested in measuring the size of skill deficiencies within the nation's
workforce—those who have passed a basic labor market test and found work. Adults who
were unemployed or not in the labor force were excluded from our study.15
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Divergent Measures: Educational Attainment vs.
Essential Skills
A 2006 California appeals court decision regarding a state legislative requirement that
students pass an exit exam to receive a high school diploma delineated well the differences
between educational attainment and skills:

“

The purpose of education is not to endow students with
diplomas, but to equip them with the substantive knowledge
and skills they need to succeed in life. A high school diploma
is not an education, any more than a birth certificate is a
baby. Its purpose is to symbolize the holder's acquisition of a
certain level of knowledge and skills. Students who
successfully completed their high school educations, but who
did not receive diplomas for some reason (for example,
because their school records were destroyed in a natural
disaster), would still in fact possess the same level of
education as persons with high school diplomas. As we have
observed earlier, on the other hand, students who did not
successfully complete high school, but who were awarded
their diplomas anyway, would not, in fact, have acquired a
high school education.16

”

Despite the remonstrations of the California appeals court, the use of educational attainment
and other common sample survey measures as a proxy for human capital is widespread.
Data on educational attainment, earnings, and poverty status, along with other indicators, are
widely available at the national, state, and local level through a number of federal statistical
programs, most commonly the U.S. Census' Current Population Survey (CPS) and its
American Community Survey (ACS). Yet direct measures of skills of adults are not as readily
available. Since the early 1990s, there have been only a handful of surveys of adult literacy in
the United States, and they have been conducted only about once a decade or so.17
So, as much as researchers and analysts might love to rely on the skills results, those who
want to use such solid data are constrained by the data and measures contained in the
public-use data files provided by statistical agencies. Moreover, the sample sizes of both the
CPS and ACS surveys are large compared to sample surveys measuring adult skills that have
been conducted in the United States in the past.18 In short, statistically valid measures of a
wide range of demographic, economic, social, and housing traits of the resident population
for states and localities are readily available from these surveys, but data on adult skills are
hard to come by.
Researchers interested in understanding human capital characteristics and their role in the
labor market usually must rely on measures of educational attainment instead of direct
measures of literacy and numeracy proficiencies. Reliance on proxy measures of skills are
If You Can't Be With the Data You Love: And the Risks of Loving the Data You're With
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especially necessary at the state and local levels as there are essentially no comparable
measures of literacy and numeracy skills of the adult population available, including for
population and labor force studies.
Indeed, much of the research literature related to the economics of human capital
investment relies on the level of educational attainment as a proxy for human capital traits,
including literacy and numeracy. The use of educational attainment as a measure of
workforce skills or state or regional talent pools is commonplace, and economic development
organizations regularly focus on the educational attainment of the employed in a region.19
The authors of this paper have shared the experience of relying on proxy measures of skills
of the working-age population and labor force when direct measures were not available.
However, as we demonstrate in this paper, the use of proxy measures of skill can result in
large misclassifications of individuals as being skills deficient or not.
But first, let's obtain a fuller picture of what measures of educational attainment show. It was
in 2010–2011 that the U.S. Department of Education created a standardized measure of "on
time" high school completion for students entering ninth grade: the adjusted cohort
graduation rate. Although the use of educational attainment as a proxy measure of skills has
been standard practice dating back decades, when economists began to examine population
characteristics to help explain differences in productivity and living standards around the
world,20 this was the first time that careful and systematic measures of high school
completion across states and localities became available for analysis.21 With their improved
quality, the use of these measures exploded.
What they show is that the proportion of high school freshmen who graduated high school
on time (in four years) has increased considerably since national and state data were first
collected. The rate increased from 79 percent in 2010–2011 to 84 percent by 2015–2016.
While not all high school freshmen graduate on time, most eventually earn a high school
diploma or its equivalent. The 2009 High School Longitudinal Study of students entering ninth
grade in 2009 found that by 2016, 92 percent had earned a diploma or equivalent.22 Findings
from the CPS indicate that the share of 18- to 24-year-olds with a high school diploma or
equivalent increased from 88 to 93 percent from 2005 to 2015. Especially large gains in high
school attainment were found among Black (86% to 92%) and Hispanic (70% to 88%) young
adults.
As for college enrollment, the national state and local data on college enrollment available
are less standardized. They include the proportion of seniors taking SAT® and ACT® tests23
and, in some instances, findings from National Student Clearinghouse (NSC®) cohort studies
of graduating senior classes of high schools in states.24 National data on immediate college
enrollment of graduating high school seniors are measured in the October Supplement to
the CPS. The CPS findings reveal that in recent years, the proportion of high school graduates
who enroll in college in the fall after completing high school has been relatively steady,
hovering in the 67 to 70 percent range. But there have been gains in college enrollment by
students in households closer to the bottom of the nation's income distribution, markedly
narrowing income gaps in college enrollment. Differences in initial college enrollment by
race-ethnicity have also narrowed, with especially large gains in postsecondary enrollment
among recent Hispanic high school graduates.25
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While about two-thirds of high school graduates enroll in college right after high school, a
substantial share of graduates delays enrollment. The Educational Longitudinal Study of 2002
found that about 85 percent of high school sophomores eventually enroll in college.26 Thus,
it seems that achieving the goal of "college for all" is close at hand.
As we mentioned, one would ordinarily expect a commensurate improvement in skills to
accompany these recent gains in enrollment and attainment. But, when skills data from U.S.
and international surveys of students and adults are examined, a troubling pattern emerges.
Emma Brown, an investigative reporter for the Washington Post®, published an article in April
2016 in which she noted that while 82 percent of high school seniors graduated on time in
2014, NAEP data revealed that only 37 percent were judged to be academically prepared for
college coursework in reading.27 Similarly, the percentage of 12th-grade students who scored
proficient or better on 12th-grade NAEP in math and science ranged between 20 and 30
percent. A similar concern regarding overall skill levels among U.S. millennials (young adults
ages 16‒34) was recently reported. U.S. millennials ranked last in numeracy skills, along with
Spain and Italy, on the recent PIAAC international assessment of adult skills, and 16th out of
22 countries in literacy.28
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Essential Skills Deficits of the Working-Age
Population
Proxy Measures
It was a 2018 report from Detroit, which sought to enumerate the city's adult population with
essential skill deficits,29 that gave us the means of comparison and the impetus to compare
"the data we're with" (educational attainment) to "the data we love" (skills). The motivation of
the authors for their report from the Corporation for a Skilled Workforce, a Michigan-based
organization dedicated to increasing economic opportunity and prosperity, was similar to our
motivation for this one. They wrote: "The consequences of ... foundational (essential) skills
gaps are profound. For employers, this greatly limits the number of Detroiters who possess
essential competencies required at hiring. For job seekers with skill gaps, it means their
opportunities for getting a good job and having opportunities to advance are few. For the
city, it means a large proportion of residents struggle to sustain themselves and their
families, with many forced to rely on public assistance to survive."30
Since no direct measures of adults' skills were available for the population of Detroit (or any
other state or locality in the nation), the study authors' only viable option was to develop local
proxy measures based on variables included in the ACS public-use microdata sample records
for the city.31
In an attempt to get at skill deficiencies, then, the authors used the following available,
mutually exclusive measures as proxies for skill deficits. There were four categories. For our
purposes, we show only two of them as they represent 95 percent of what the study found to
be the skills-deficient population.32
• Educational Attainment (alone): Adult residents who do not have a high school diploma or
its equivalent.
• Low Earnings: Residents with a high school diploma and no postsecondary schooling who
have low wages.
The findings of the Detroit skills study were grim. An estimated 200,000 working-age
nonelderly city residents aged 16 to 64 were found to be skill deficient—more than 40
percent of the overall resident population of Detroit in that age category. Looking in more
detail at those 200,000 working-age, nonelderly residents—figures generated by using
attainment (and attainment coupled with earnings) as a proxy for skills—more than half
(51 percent) were categorized as such based on the "low earnings" category, their education
status tied in with earnings. An additional 44 percent was based on "educational attainment
alone."

Measuring and Comparing Skills Deficits Using PIAAC Data
However, does this educational attainment-based approach generate an accurate view of skill
deficiencies in the adult population? PIAAC data provide us with a unique opportunity to
address this question. Using PIAAC data would allow us to examine the effectiveness of using
what seem to be reasonable and level-headed proxies to extrapolate the size and
composition of the employed skill-deficient population in the United States.
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The PIAAC study sample is large (and costly) with more than 9,000 respondents, and some
3,700 more to be added to the data files from 2017. PIAAC data provides national estimates
of literacy and numeracy skills for adults ages 16–65, along with key demographic variables
including race/ethnicity, gender, labor-force status, and highest level of educational
attainment, among a host of other variables. These data can be used to produce measures of
skill proficiency of the adult population that can be connected to a vast array of personal
characteristics, behaviors, and life outcome measures. For example, the extensive labor
market information gathered in the PIAAC database, when linked to measures of skills, has
provided important new insights into the impact of literacy and numeracy skills on the
employment and earnings experiences of adults. Some of these studies have raised
important questions about the desirability of public policies that focus on educational
credentials with little consideration to skills development associated with those credentials.33
The downside of PIAAC is that like earlier national skills surveys, its per-unit cost of response
is quite high, and so it has a comparatively small sample size, which effectively rules out the
development of direct, sample-based measures of adult literacy and numeracy at the state
and local level.34
For our analysis, we utilized the PIAAC sample for the United States to explore relationships
between the skills proxy measures of educational attainment and earnings adopted by the
Detroit study authors, and generated estimates of the size and composition of the employed
population in the country with skills deficits for select education/earnings groups.35
We then compared these findings with actual measures of literacy skills for those same
education/earnings groups. In other words, we compared the size and characteristics of the
skills-deficient population based on proxy measures—the data we're with—with direct
measures of actual literacy skill proficiencies of the adult population derived from PIAAC
survey data—the data we love.
We examined the actual literacy skills of U.S. workers in the two main categories of adult
working-age population with skills deficits used in the Detroit study: a) those without a high
school diploma or equivalent and b) those with a high school diploma but earning low
wages.36
We contend that using proxy measures of skill deficits can introduce two kinds of
misclassifications regarding both the size and composition of those with a skills deficit:
erroneously including employed persons with higher skills in the skill-deficient workforce and
erroneously excluding employed persons with low skills. Both types of misclassification alter
not only the overall size of the skills-deficient population, but also the basic demographic
composition of this population. This fact should be of concern to both researchers and
policymakers in that the use of these types of proxies can lead to important policy errors
including misallocation of financial resources for education, training, and related human
capital investment purposes in the public interest.
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The Interrelationship between PIAAC Literacy Scores and
Educational Credentials
Below, we examine literacy proficiency in the context of PIAAC. Literacy scores are grouped
into five categories representing distinct levels of literacy proficiency:
• Level 1 or below reflects the rather limited ability associated with being able to read a short
text and locate a single piece of information or enter some personal information into a
document. A score at this level signals skill in reading a short, simple paragraph,
understanding basic vocabulary, and the meaning of sentences. For persons with no
college degree, we include those who have literacy scores of level 1 or below in our
measure of the number of employed persons with skill deficits.
• Level 2 reflects the ability to read a more complex text, compare and contrast some
information, and paraphrase and make low level inferences from a text. For persons who
have earned an associate's, bachelor's, or advanced degree, we count all persons with
literacy skills at or below level 2 as skills deficient since, as noted earlier, literacy skills
above this level are needed to effectively participate in the market for jobs requiring
college-level skills.
• Level 3 signals the ability to read more lengthy and dense texts. Individuals can identify,
interpret, and evaluate pieces of information requiring more complex levels of inference.
Those proficient at this level can identify and disregard irrelevant text to find the correct
answer. Level 3 proficiencies and higher have been found to be associated with more
favorable economic and social outcomes.37
• Level 4 is an indicator of the ability to integrate, interpret, and synthesize information from
complex or lengthy documents. Complex inference and use of background knowledge is
important to interpret and evaluate evidence and persuasive arguments.
• Level 5 demonstrates an ability to seek and integrate information from a variety of dense
text sources, synthesize this information and identify contrasting points of view, and
evaluate evidence-based arguments.
Using the PIAAC national data, we present findings about the overall distribution of employed
U.S. adults across the literacy levels (we combine levels 4 and 5 due to sample-size
restrictions among employed adults in the nation; Figure 1). It is important to note that the
skill levels of employed persons are, on average, higher than those of the population of all
adults. Labor-force participation itself is associated with higher levels of literacy skills relative
to the general population. Also, among those adults who participate in the labor force,
unemployed persons have lower literacy skills than those who are employed.38
Large differences in literacy skills among employed Americans were found in our analysis of
the PIAAC data. Among employed adults, the PIAAC survey found that 14 percent
demonstrated literacy proficiencies that placed them at or below literacy level 1 (Figure 1).
Proficiency at this level reflects minimal abilities to access and identify information in text, to
integrate and interpret this information, and to evaluate the information a reader gleans
from a text or document, skills that are associated with life outcomes.
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Figure 1: Distribution of Employed Adults by Literacy Score Level (Standard Error in
Parentheses)
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Source: 2012/2014 U.S. PIAAC Surveys, Restricted Use File (RUF), tabulations by authors.

Comparing using level of educational attainment alone: The first major measure of
deficient skills used in the Detroit study is level of educational attainment. Findings in Figure 2
present the connection between educational attainment and low skills by examining the
educational attainment of workers with literacy skills at or below level 1. We find that among
the 18 million working American adults with literacy skills at or below level 1, only one in
three (33.3%) did not obtain a high school degree or equivalent. Two-thirds (66.7%) of all
employed persons with the lowest literacy proficiency have a high school diploma or higher
level of education.
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Figure 2: Distribution of Employed Persons with Literacy Score at or Below Level 1, by
Level of Educational Attainment (Standard Error in Parentheses)
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Source: 2012/2014 U.S. PIAAC Surveys, Restricted Use File (RUF), tabulations by authors.

High school graduates with no postsecondary education make up almost 40 percent of
employed adults with very low literacy scores. What is most surprising about these findings is
the large share of the low literacy workers who have enrolled in the nation's postsecondary
education system. One in four employed persons with very low literacy scores has enrolled in
college at some time. Even more remarkably, one in ten received a college degree.
As we noted previously, the nation has experienced a substantial rise in four-year high school
completion rates in recent years without corresponding gains in NAEP 12th-grade proficiency
scores. This suggests, as do our findings, that academic credentials are no guarantee of
literacy proficiency.
A look at the findings in Figure 3 confirms the disconnect between credential attainment and
skills. This figure examines the skill level of employed adults by their highest level of
educational attainment and reveals a positive but varied connection between educational
attainment and skills. Persons who complete college degree programs are generally expected
to have considerably higher literacy skills. Nevertheless, PIAAC literacy skills data reveal that
among employed persons with a bachelor's degree, about one in five (21.3%) have literacy
skills scores below level 3. More surprisingly, one in seven (14.5%) of those with advanced
degrees (master's or higher) score below level 3 on the PIAAC literacy scale.
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Figure 3: Distribution of Employed Persons, Ages 16‒65, by Highest Level of Educational
Attainment and Literacy Proficiency (Standard Error in Parentheses)
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Source: 2012/2014 U.S. PIAAC Surveys, Restricted Use File (RUF), tabulations by authors.

As described earlier, we've adopted two separate tiers of literacy standards for this study: a
higher minimum literacy level for college graduates and a lower minimum literacy level for
those with no college degree because the earnings premium for college graduates relative to
a high school credential accrues only if they work in a field using college-level skills.39
Therefore, given the large qualitative differences in occupational skill requirements for
college labor market occupations (as well as the accompanying employment and earnings
advantages of employment in these occupations), we opted to utilize a minimum literacy of
level 3 for college graduates based on requirements for employment in such occupations. We
opted to use a minimum literacy of level 2 as the standard for those with less than a college
education, based on the likelihood that these individuals will work in occupations not
requiring the proficiencies demanded in the nation's college labor market.
Still, it is useful to recognize that skills at or above level 3 are often adopted as a significant
cut point in the data because of the association between skills at these levels and favorable
economic and social outcomes.40 That two in three (65.9%) employed high school graduates
with no college degree have literacy skills below this minimum (level 3) is a worrisome finding
for those concerned with both income inequality and economic growth.
When we examine the size of the employed adult population with low skills (Table 1), a
disturbing picture materializes. More than 10 million employed adults have completed high
school (without earning any type of college degree) but have literacy skills that place them
below level 2, that is, they have very low skills. Less surprising, an additional 6.1 million
employed high school dropouts fall into this category, for a total of 16.6 million below level 2.
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Applying a higher literacy standard for those who earn a college degree, as discussed above,
we find that 12.4 million college graduates demonstrate low literacy proficiency, achieving a
score that places them below level 3.41
Adding the results from using these two standards, then, we estimate that nearly 29 million
employed Americans do not meet minimal literacy skills levels that might reasonably be
associated with their level of educational attainment.

Table 1: Size of the Literacy Skills Deficient Employed Population in the U.S., by
Highest Level of Educational Attainment, 2012—2014
HIGHEST LEVEL OF EDUCATION

NUMBER

PERCENT

STANDARD
ERROR

6,149,174

37.1%

2.1

High School Graduate (No College
Degree)

10,440,256

62.9%

2.1

Total Skills Deficient (No College
Degree)

16,589,430

100.0%

†

Associate's Degree

4,686,747

37.9%

2.9

Bachelor's Degree

5,348,418

43.2%

3.3

Master's or Higher Degree

2,346,937

19.0%

2.4

Total Skills Deficient (College
Degree)

12,382,101

100.0%

†

Total Employed but Skills Deficient

28,971,531

22.3%

1.0

Total Employed/Not Skills
Deficient

100,719,781

77.7%

1.0

Total Employed

129,691,312

100.0%

†

Level 1 or Below (No College Degree)
Less than 12, or 12 (no HS
Diploma)

Level 2 or Below (College Grads Only)

† not applicable.
Source: 2012/2014 U.S. PIAAC Surveys, Restricted Use File (RUF), tabulations by authors.

It's worth noting that while the literacy and numeracy scale scores are positively related, they
are not perfectly correlated. If we were to adopt a somewhat broader measure of skill
deficiency that included adults with low scores on either the literacy or numeracy scales, the
number of workers with skill deficiencies actually would be considerably higher than the
number based on the literacy measure alone.
Clearly, using educational attainment as a proxy for skills paints a misleading picture when
trying to estimate the size of the employed population with low literacy skills. The problem is
compounded when we delve more deeply into the distribution of skills by, for example, racial
and ethnic groups.
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PIAAC Literacy Skills and Educational Credentials by Race-Ethnicity
Understanding the differences between educational attainment and literacy skill proficiencies
is especially important when the discussion is focused on communities with high poverty
rates, where residents tend to be members of underserved—often minority—populations.
Many of these communities lack access to the resources needed to create the large human
capital gains required to eliminate disparities for their residents.42
As we've argued, relying on educational attainment to gauge skill deficits results in a sizable
misreading of the skills attainment for the total employed population, but as we will
demonstrate, these differences are far more pronounced for minority populations that are
much more likely to live in resource-poor communities like Detroit, which has seen gains in
on-time high school completion rates but little gain in measured academic proficiency scores.
The findings in Table 2 compare the distribution of literacy skills for White/Asian workers with
those of Black/Hispanic workers for each level of educational attainment below the college
degree level. We did not examine White, Asian, Black, and Hispanic workers separately
because of insufficient sample size across race-ethnic groups. Therefore, we decided to
group Black and Hispanic, who are often labeled underserved minorities in social science
research, and Whites and Asians, who are not considered underserved.
The findings reveal large literacy gaps between employed White/Asian and Black/Hispanic
adults within each level of educational attainment, gaps in important information that are
masked if using educational attainment as a surrogate for adequate skills.
High school dropouts: The PIAAC survey found that about 19 percent of Black/Hispanic adult
workers in the United States were high school dropouts compared to 6 percent of White/
Asian employed adults. This represents a large difference in the share of adults without a
high school diploma. However, when we compare the literacy levels of employed White/Asian
high school dropouts with those of their Black/Hispanic counterparts, we find even more
extraordinary differences.
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Table 2: Comparison of Literacy Level Distribution within Non-College Degree
Educational Attainment Levels between White/Asian and Black/Hispanic
Employed Adults (Standard Errors in Parentheses)
CATEGORIES OF
PROFICIENCY
/EDUCATIONAL
ATTAINMENT LEVEL

WHITE/ASIAN SHARE
OF EMPLOYED
PERSONS (COL. 1)

BLACK/HISPANIC
SHARE OF
EMPLOYED PERSONS
(COL. 2)

PCT. POINT
DIFFERENCE (COL. 1
MINUS COL. 2)

6.3% (0.3)

18.6% (1.1)

-12.3% (1.1)*

‡(†)

74.6% (4.3)

‡(†)

Level 2

49.3% (3.9)

‡(†)

‡(†)

Level 3

25.0% (3.5)

‡(†)

‡(†)

‡(†)

‡(†)

‡(†)

Overall

23.2% (0.4)

29.5% (1.1)

-6.3% (1.3)*

Level 1 or below

16.0% (2.0)

35.9% (3.9)

-19.9% (4.5)*

Level 2

43.6% (2.4)

44.3% (4.4)

-0.7% (5.1)

Level 3/4/5

40.5% (3.0)

19.9% (3.7)

20.6% (4.7)*

Less than 12 Years (Not a High School Graduate)
Overall
Level 1 or below

Level 4/5
High School Graduate

Note: Data for cells with "‡" are suppressed as they did not meet the minimum ETS sample size of 62; "†" not
applicable; "*" statistical significance at .01 level
Source: 2012/2014 U.S. PIAAC Surveys, Restricted Use File (RUF), tabulations by authors.

At least three-quarters of employed White/Asian workers without a high school diploma or its
equivalent had literacy proficiencies scores at level 2 or above. That's in stark contrast to the
three quarters of Black/Hispanic workers whose scores were below level 2.
High school graduates: A closer look at Table 2 reveals that the size of the literacy skills
difference by race-ethnicity is very large not just among those who left high school without a
degree or its equivalent, but also among high school graduates. Among employed high
school graduates, we find that 36 percent of employed Black/Hispanic graduates have
developed only minimal literacy skills that place them below level 2, more than double the
share of White/Asian high school graduates (16%).
College graduates: The findings in Table 3 compare the distribution of White/Asian and Black/
Hispanic college graduates within different levels of college degrees by their literacy
proficiency levels. The comparison reveals large gaps in literacy proficiency by race-ethnicity
at the associate's, bachelor's, and master's degree level. About 19 percent of White/Asian
graduates with an associate's degree or higher had scaled literacy scores that placed them
below level 3 compared to more than twice as many (42 percent) of their Black/Hispanic
counterparts. That is, those Blacks and Hispanics that have an associate's degree or higher
are more likely to have very low proficiencies than their White/Asian counterparts.
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Table 3: Comparison of Literacy Level Distribution within College-Degree
Educational Attainment Levels between White/Asian and Black/Hispanic
Employed Adults (Standard Errors in Parentheses)
EDUCATIONAL
ATTAINMENT
AND LITERACY
LEVEL

WHITE/ASIAN SHARE OF
EMPLOYED PERSONS
(COL. 1)

BLACK/HISPANIC SHARE
OF EMPLOYED PERSONS
(COL. 2)

PCT. POINT DIFFERENCE
(COL. 1 MINUS COL. 2)

Associate's Degree or Higher
Overall

47.6% (0.8)

25.6% (1.0)

22.0% (1.1)*

Below Level 3

18.7% (1.6)

41.9% (3.3)

-23.2% (3.7)*

Levels 3/4/5

81.3% (1.6)

58.1% (3.3)

23.2% (3.7)*

Overall

37.3% (0.5)

16.9% (0.8)

20.4% (0.9)*

Below Level 3

15.3% (1.6)

36.1% (4.1)

-20.8% (4.4)*

Levels 3/4/5

84.7% (3.5)

63.9% (6.8)

20.8% (7.7)*

Bachelor's Degree or Higher

* Statistical significance at .01 level.
Source: 2012/2014 U.S. PIAAC Surveys, Restricted Use File (RUF), tabulations by authors.

The Interrelationship between PIAAC Literacy Skills and Low Wages
The second key indicator that the Detroit study uses to estimate the size of the skill-deficient
population in Detroit is to assign that status to employed persons with high school degrees,
but no postsecondary schooling, who earn low wages. Essentially, the Detroit study assumed
that all low-wage workers with a high school degree were skill deficient. We examine this
assumption using PIAAC data to measure the literacy proficiencies of workers at various
points along the earnings distribution. Since the Detroit study does not indicate how they
defined a low-wage worker and supplies no measures of the wages or earnings of these
workers, we have defined low-wage workers as persons in the lowest 20 percent of the
national earnings distribution as measured by monthly pay.43
We used PIAAC data to create a monthly earnings distribution for all employed persons in the
nation by ranking employed persons in the order of their monthly earnings. We then created
five approximately equal-sized groups of these employed persons (earnings quintiles) and
then computed the mean monthly earnings of all workers within each grouping.
The findings of this analysis are presented in Figure 4. Similar to earnings distribution studies
based on other data, the PIAAC data find large earnings differences between those at the top
of the nation's earnings distribution and those at the bottom. Employed persons within the
top fifth of the nation's monthly earnings distribution had average monthly earnings of over
$10,700 at the time of the PIAAC survey administration. Those with earnings in the middle of
the earnings distribution (third quintile, income between 40th and 60th percentile of the
earnings distribution) had mean monthly earnings of $2,900. Persons working in jobs that
placed them in the bottom fifth of the earnings distribution earned an average of just $755
per month at the time of the PIAAC survey (Figure 4). 44
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We use the bottom quintile to define low-wage workers. At $755 per month, this would mean
annualized earnings of just over $9,000 per year for the mean worker in the bottom of the
earnings distribution.
Figure 4: Mean Monthly Earnings of Employed Persons by Earnings Quintile (Standard
Error in Parentheses)
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$12,000
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(543.0)

$10,000
$8,000
$6,000
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Second
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Third
Quintile
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Fourth
Quintile
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Source: 2012/2014 U.S. PIAAC Surveys, Restricted Use File (RUF), tabulations by authors.

The findings in Table 4 below examine the distribution of literacy skill levels of workers in
each quintile of the earnings distribution in the nation. As the table illustrates, each earnings
quintile is composed of about 26 million employed persons. The table examines how
employed persons in each income quintile are distributed across literacy levels.
The literacy proficiencies of workers in each earnings quintile are quite different. For
example, we find that 45 percent of persons employed in low-wage jobs (the bottom quintile)
have strong literacy proficiencies (level 3 and above), equal to the standard we expect for
college degree holders. (In contrast, when we examine the literacy proficiencies of the highest
earners in the nation, we find that more than one in five, or 22.4 percent, have skill scores
below level 3). By relying on low earnings as a key criterion to identify those with weak skills,
the Detroit study proxy approach includes a large number of persons with strong literacy
skills who work in low-wage jobs, many in part-time positions. It's important to note that parttime employment is largely voluntary.45 Students, retirees, and persons with family
responsibilities often opt for part-time work, so it should not be surprising to find that a
substantial share of workers with low monthly wages have strong literacy proficiencies.46
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Table 4: Distribution of Employed Persons within Each Earnings Quintile by Level
of Literacy Proficiencies (Standard Error in Parentheses)
EARNINGS
QUINTILES

LEVEL 1 OR
BELOW

LEVEL 2

LEVEL 3

LEVEL 4/5

NUMBER OF
EMPLOYED
PERSONS

First

18.9% (2.1)

36.2% (2.5)

35.8% (2.9)

9.1% (1.3)

25,897,452

Second

23.8% (2.1)

37.5% (2.3)

30.5% (2.0)

8.2% (1.3)

26,015,579

Third

16.3% (1.7)

33.4% (2.6)

38.8% (2.3)

11.4% (1.3)

26,075,744

Fourth

36.4% (2.4)

47.0% (2.6)

16.6% (1.9)

26,081,213

Fifth

22.4% (2.3)

46.0% (3.1)

31.5% (2.5)

25,915,736

Note: May not add up to 100% due to rounding.
Source: 2012/2014 U.S. PIAAC Surveys, Restricted Use File (RUF), tabulations by authors.

Table 5 presents findings from the PIAAC survey on the literacy proficiencies of high school
graduates with no college degree by their position in the earnings distribution of all workers.
A look at the data reveals that including all low-wage workers at this level of education, as the
Detroit study approach does, substantially overstates the size of the skills-deficient
population in the nation.
Nationally, the PIAAC data finds 8.1 million high school graduates (with no college degree)
working at low wages. However, just 21 percent, or 1.7 million, of these low-wage high school
graduates achieve literacy scores below level 2—the standard we might expect for high
school graduates with no college degree.
A second major limitation of relying on measures of low-wage workers as a proxy definition
of skill deficits among employed high school graduates is the large number of adults with
very low skills who are not included in the Detroit approach's low-pay measure of skill
deficiency. Table 5 indicates that the Detroit approach fails to include (using our assumptions
to define low income as the bottom quintile of monthly earnings) 5.4 million low-skill high
school graduates with monthly earning levels that place them in all quintiles (second through
fifth) above the bottom in earning distribution.
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Table 5: Distribution of Employed High School Graduates (No College Degree)
within Each Earnings Quintile by Literacy Score Level (Standard Errors in
Parentheses)
EARNINGS
QUINTILES

BELOW LEVEL 2

LEVEL 2

LEVEL 3, 4, & 5

TOTAL
EMPLOYED HS
GRADUATES (NO
COLLEGE
DEGREE)

First

1,725,806

3,283,444

3,130,430

8,139,680

Second

2,099,379

3,503,270

2,091,670

7,694,319

Third, Fourth,
& Fifth

3,332,677

7,218,132

5,728,210

16,279,019

Total

7,157,861

14,004,847

10,950,310

32,113,018

21.2% (3.2)

40.3% (4.0)

38.5% (3.8)

100.0%

27.3 (4.2)

45.5% (4.4)

27.2% (3.7)

100.0%

Third, Fourth,
& Fifth

20.5% (2.4)

44.3% (3.4)

35.2% (3.7)

100.0%

Total

22.3% (1.8)

43.6% (2.1)

34.1% (2.4)

100.0%

Number

Distribution
First
Second

Source: 2012/2014 U.S. PIAAC Surveys, Restricted Use File (RUF), tabulations by authors.

In other words, defining skill-deficient high school graduates on the basis of their earnings
results in the omission of nearly 5.4 million persons who have a high school diploma and low
skills but monthly earnings that place them above the bottom one-fifth of the nation's
monthly earnings distribution. This excludes 79 percent of high school graduates with the
lowest literacy scores in the nation. If we were to apply a higher standard of skills proficiency,
that is, include persons with level 2 literacy skills as having skills deficits, the Detroit skills
deficit measure would exclude an additional 10.7 million high school graduates with level 2
scores but earnings above those in the bottom one-fifth of the earnings distribution.
Although the data in Table 4 do suggest a positive connection between skills and earnings,
the findings in Table 5 suggest that this relationship is highly complex and that monthly
earnings of workers are determined by many factors, ranging from the obvious, like full-time
versus part-time work status, to more subtle earnings determinants, ranging from
compensating wage differentials to work experience in differing labor market segments.
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What is the Utility of the Essential Skills Proxy
Measure?
The Detroit study analysts were tasked with creating an estimate of the size and
characteristics of the working-age population with essential skills deficits in the absence of
direct measures of literacy and numeracy measures. The only reliable household survey that
contains relevant measures that could be used as proxies for essential skills is the ACS. Given
the questions on the ACS survey, the researchers made some reasonable assumptions about
who is most likely to possess poor skills in the city. First, the authors assumed that
educational attainment and skills are positively associated with one another (which, of
course, they are) and so opt to identify those with the lowest level of educational attainment
as a major part of those who lack skills. Second, the authors assumed that skills and the
earnings of workers are positively correlated (which they are). For low earners, the authors
took the further precaution of limiting this group to only low-wage workers with a high school
diploma.
Both of these assumptions appear level-headed and, in the absence of any direct measures
of literacy or numeracy skills, are probably as good a set of proxy measures as any. Yet when
we test these measures against the literacy proficiencies of adults in the nation by the same
proxy educational attainment and low earnings status, we find that these measures do not
serve well as an effective proxy for skills.
Our analysis of PIAAC data found that 29.0 million employed persons in the nation had low
literacy proficiencies. As can be seen on the left side of Figure 5, out of that total of those
identified employed persons with low skills, 16.6 million had not earned a college degree,
accounting for over half (57.3%) of the skills-deficient workforce in the nation (with literacy
skills at or below level 1). Applying proxy measures omits 8.7 million (52.5%) of the 16.5
million in this low-skilled employed population without a college degree (labeled as "less than
associate's degree"). On the right side of the figure, we see that utilizing PIAAC data on skills
identified an additional 12.4 million employed adults with low literacy skills who have earned
a college degree. This group is completely excluded from the Detroit study measure of skilldeficient workers. Overall, utilizing the Detroit skills proxy measures excludes about 21
million employed persons nationwide who are identified as skill deficient based on their
literacy skill scores.
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Figure 5: Employed Persons with Low Literacy Skills: PIAAC vs. Proxy Measures
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The educational attainment/earnings proxy measure of skill deficits among employed adults
also results in the erroneous inclusion of a large number of persons with stronger literacy
skills (Table 6). When we applied the proxy measures to national data, we found that the
measures wrongly included 6.4 million employed high school dropouts ("less than high
school degree") in the skill-deficient workforce. These dropouts had literacy scores that
placed them at level 2 or higher. Similarly, we found that 6.4 million low-wage high school
graduates ("less than associate's") that are included under the Detroit study measure also
had literacy scale scores that placed them at level 2 or above. Overall 12.8 million high school
dropouts and low-wage high school graduates are erroneously included as skill deficient
under the Detroit study measure.
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Table 6: Estimated Number of Employed Americans, Ages 16–65, with Skill
Deficiencies: Proxy Measure vs. PIAAC Skills Measure (in millions)
CATEGORY

PROXY
MEASURE
(DETROIT
INDICATORS)

PIAAC
SKILLS
MEASURE*

DIFFERENCE
BY
OMISSION

12.5

6.1

†

6.4

Less than Associate's (High School
Degree [including Some College-No
Degree]), Low Wage Earners

8.1

1.7

†

6.4

Less than Associate's (High School
Degree [including Some College-No
Degree])

0

8.7

8.7

†

College Degree (Associate's and
above)

0

12.4

12.4

†

20.6

28.9

21.1

12.8

Less than High School Degree

Total

DIFFERENCE
BY
COMMISSION

Total Difference:
21.1 + 12.8 = 33.9
† not applicable
* Inclusion if: (1) below an associate's degree (less than high school or high school degree or some college, but no
degree) and scored at or below level 1 on PIAAC, (2) attained an associate's degree or more, but scored below
level 3.

Figure 5 and Table 6 reveal two essential problems with relying on educational attainment
and earnings status as proxy measures of skill deficits in the nation's workforce. The first
problem is a sin of omission. The skills proxy measures approach results in failing to identify
a large majority of the skills-deficient employed population in the nation. Indeed, we find that
reliance on this measure missed over 21 million employed persons in the nation with skill
deficits.
The second problem is a sin of commission. The educational attainment/earnings measure
results in the erroneous inclusion of 12.8 million employed persons with skills above those
we would include in a PIAAC-based direct measure of low literacy skills.
The combined magnitude of these misclassifications is large. In fact, the total absolute size of
the combined omission and commission misclassifications in estimating the population of
employed persons with a skills deficit is nearly 34 million employed persons. This not only
represents a radical mismeasure of the size of the skills-deficient population, but also creates
a troubling distortion of the composition of this population.
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Implications
Research and evaluation practitioners, especially those at the state and local level, are often
pressed to create measures of economic and social outcomes that are important for
developing education, workforce, and even economic development policy. Educational
attainment has become the primary measure, and frequently the sole measure, of the
human capital traits of the population of an area. Most social and economic policy decisions
touch in important ways on the human capital proficiencies of the population—as measured
by the level of educational attainment of adults. Yet the evidence is clear that attainment and
skill, although positively related, are far from the same thing. While there has been increased
emphasis on attainment as a measure of outcome for the nation's secondary and
postsecondary system, there is reason to be concerned that there has been little corollary
gain in literacy and numeracy skills of young people or adults.
Surely, it's true that more of both credentials and skills can pay off in the labor market.
However, as we have demonstrated, the connection between the two seems more tenuous
than warranted by use of attainment as a proxy measure of skills.
Researcher Mark Dynarski, discussing the recent rise in on-time high school completion rates,
observed: "Today's elementary and middle school students will move on to high school, and
one day they may graduate. Did they accomplish a real milestone, or were they just moved
along? They are owed an answer."47
Our answer to Dynarski's question is that today more than 10 million employed high school
graduates were moved along with literacy skills at the basic or below level, and over 12
million employed college graduates completed their college education, but did not achieve
commensurate levels of proficiency.
In other words, the extensive use of educational attainment as a measure of productive
ability indicates that educational attainment is increasingly ineffective at assessing outcomes.
Measures—statistics—are created, adopted, and used to track what we care about. They help
guide our thinking, our policy, and our actions toward achieving that something. The waning
ability of the educational attainment measure to represent productive ability has vast
consequences. Consequences are felt by those individuals without the skills they need,
although granted a degree that signals otherwise. It is lived by those who take initiative and
pursue higher education but either aren't equipped to succeed or struggle in programs that
do little to foster skill development, although they nevertheless acquire debt. And, it raises
critical questions about the desirability of public policies that focus on educational credentials
with little consideration to skills development associated with those credentials.48
However, we are all too aware that, as much as we love the comprehensive skills data that
comes from a survey like PIAAC, its availability is limited. Data on educational attainment
abounds. Our advice to researchers and policymakers, then, is simple. Love the attainment
data you're with, but never unconditionally, and always be mindful of the types of variances
that this report shows are apt to be present. Learn to realize that increases in graduation
rates may be masking what's actually going on in the classrooms. And whenever you can get
your hands on the skills data you love, use it as much as possible. It will improve your
chances of getting better human capital investment policy in place.
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Table A-1: Earnings Distribution of All Employed Nonelderly Adults in Detroit and
Michigan
QUINTILES

MEAN

MEDIAN

SUM

N

EARNINGS
DIST.

1

5,617

5,562

243,508,013

43,351

3.6%

2

15,918

15,572

705,147,173

44,298

10.4%

3

26,285

25,892

1,136,841,177

43,250

16.8%

4

37,816

37,414

1,516,810,889

40,110

22.4%

5

75,452

63,705

3,175,944,545

42,092

46.9%

Total

31,808

25,728

6,778,251,796

213,102

100.0%

1

6,848

6,895

6,033,087,104

880,949

2.9%

2

20,510

20,583

17,735,304,161

864,712

8.6%

3

34,701

34,579

30,234,357,679

871,287

14.6%

4

54,209

52,582

47,228,345,562

871,224

22.8%

5

121,829

94,681

105,977,868,151

869,891

51.1%

47,546

34,380

207,208,962,656

4,358,063

100.0%

Detroit

Michigan

Total

Source: 2015, 2016, and 2017 American Community Surveys (ACS), public use files, U.S. Census Bureau,
tabulations by authors.
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