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When students with the capacity to succeed in a 4-year college do not take a college admission test, this represents a poten-
tial loss of opportunity for students and colleges alike. However, the costs of testing—both pecuniary and nonpecuniary—
may exceed the benefits for students who lack the interest in or qualifications for college attendance. In states like Virginia,
access to admission tests varies markedly with district and family circumstances. We estimate that universal testing in
Virginia could increase the number of high school graduates with test scores competitive for admission at broad-access
universities in the state by as much as 40%—and at the most selective institutions by nearly 20%—with larger increases for
low-income students. Alternative policies that encourage testing among students with strong demonstrated academic per-
formance could realize nearly these increases without generating testing costs for students who are unlikely to attend a

4-year college.
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WHEN students with the capacity and preparation to succeed
in a 4-year college do not explore their collegiate options,
this represents a loss of opportunity for students and colleges
alike. Policies that encourage high school students to take
college admission tests like the PSAT, SAT, and ACT can
help students explore their collegiate options at a critical
stage by providing information about the students’ potential
for admission at colleges of different levels of selectivity. In
addition, institutions can use information provided by test-
ing agencies to assist in targeted outreach and recruiting,
which in turn may benefit students by conveying details
about specific college options. At the same time, testing is
not free, and the costs—both pecuniary and nonpecuniary—
may exceed the benefits when students lack either the inter-
est in or qualifications for attendance at 4-year colleges and
universities. As test-taking is a choice affected by state and
local policies as well as family circumstances, the focus of
this analysis is on the identification of which students take
(and do not take) the tests and whether there are students
who might benefit from alternative policies that either man-
date or encourage test-taking among selected groups of
students.

The state of Virginia provides the laboratory for this
study. In Virginia, 56% of high school graduates took the
SAT in 2014 while about 71% took the PSAT." There are
wide differences among districts in test-taking: Participation
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in the exams is near universal in some districts, while in
other districts, only a minority of students participate. While
a number of states have moved to universal testing, states
like Virginia leave decisions about student participation in
college testing to district policy and parental discretion.
Policies differ markedly at the district level, with some dis-
tricts providing across-the-board access to the preliminary
assessment (PSAT) and the college admission test (SAT),
while other districts follow student-initiated opt-in for all
tests.

At the outset, it is important to acknowledge that stan-
dardized tests like the SAT (along with the ACT and PSAT)
are incomplete indicators of “college readiness” or whether
a student is “well-matched” or “admission-eligible” at a par-
ticular college. Certainly, the skills and competencies needed
for collegiate success transcend test scores. Nevertheless,
test scores do contain information that is predictive of col-
legiate success. College Board and ACT identify scores that
predict grades and successful completion of the first year of
college as benchmark quantitative indicators of college
readiness (Allen & Radunzel, 2017; College Board, n.d.). In
addition, publicly available test score ranges for freshman
students at each college can be used to determine whether a
prospective student has academic achievement commen-
surate with that of a typical admitted student at a specific
college.” Because college admission testing is a necessary
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gateway for application to many 4-year colleges and a source
of information on qualifications for students and colleges,
admission testing is an important component of the college
application process and a key determinant of collegiate
options.

We estimate the distribution of PSAT and SAT scores
under alternative test-taking counterfactuals to answer the
following questions: What fraction of the students who do
not take a college admission test (nontakers) are predicted to
be admission-eligible at 4-year colleges and universities of
different levels of selectivity? In turn, how are these nontak-
ers distributed by race, geography, and expected socioeco-
nomic status? Finally, are the predictions sufficiently robust
to guide the potential targeting of an intervention to increase
test-taking?

Several other researchers have examined the impact of
the adoption of state-mandated college admission testing on
the distribution of scores and college-going (Bulman, 2015;
Goodman 2016; Hurwitz, Smith, Niu, & Howell 2015;
Hyman 2017; Klasik, 2013). These studies typically find
limited but positive impacts of state-mandated testing on
college enrollment based on comparisons before and after
the adoption. Our approach utilizes a prediction framework:
Given that a state (or district) does not mandate college
admission testing, how can evidence from other state- or
district-wide academic assessments be used to estimate the
likely performance of students who do not take college
admission tests?

We continue with a brief overview of college admission
test-taking policies nationwide. The second section dis-
cusses the data sources and summarizes existing testing
norms in Virginia. The third section describes the measure-
ment challenge and our estimation approach. The fourth sec-
tion presents the observed and estimated test score
distributions for takers and nontakers, respectively. The fifth
section examines how the representation of test-takers, par-
ticularly those likely to score at levels consistent with appli-
cation to 4-year colleges of different levels of selectivity,
would be expected to change under alternative policy coun-
terfactuals that focus efforts to increase test-taking on sub-
groups of students and high schools. The final section
concludes by discussing the potential application of this
analysis to policy actions at the state and high school levels,
along with the limitations of the analysis and open questions
for future research.

A central result of this analysis is that in states like
Virginia, missed college admission tests produce a substan-
tial reduction in the pool of students positioned to apply to
4-year postsecondary institutions. We estimate that universal
testing in Virginia could increase the number of high school
graduates with test scores competitive for admission at
broad-access universities in the state by as much as 40%—
and at the most selective institutions by nearly 20%—with
larger increases for low-income students. We also show that

policies that generate test-taking among students who have
demonstrated high levels of academic achievement in earlier
grades could be nearly as effective as universal testing at
increasing testing among students who are likely to succeed
in 4-year college. Whether these increases would be realized
depends on individual and school behavior. We also empha-
size that while participation in college admission test-taking
is a necessary step in the application process for many col-
leges, not all tested students with academic performance
indicative of college success will complete the application
and enrollment process.

College Admission Tests in the Context of State and
Local Testing Policies

College Admission Tests

Beyond the basic measurement and assessment purpose
of college admission tests in admission decisions, the tests
serve a potentially important informational function for stu-
dents, parents, school professionals, and colleges.’ Students
use scores to learn about the types of colleges at which
admission is feasible and the score improvements needed to
achieve aspirational admission outcomes. For high school
counselors, testing may provide additional information to
improve guidance offered to students and their parents in
making postsecondary choices. For colleges and universi-
ties, admission testing (and the early-stage counterparts)
provides a means to identify and recruit well-matched stu-
dents (Howell, Hurwitz, & Smith, 2018). Efforts to reach
college-ready students from low-income families, underrep-
resented minority groups, and traditionally underserved
areas are enhanced when colleges and universities can con-
tact students directly. Dynarski, Libassi, Michelmore, and
Owen (2018) demonstrated how outreach to high-scoring,
low-income students in Michigan dramatically increased
application and matriculation to the flagship University of
Michigan, while Gurantz, Hurwitz, and Smith (2017)
showed how the identification of Hispanic students on the
PSAT through the College Board’s National Hispanic
Recognition Program shifts students from 2-year to 4-year
colleges as well as resource-intensive flagship and out-of-
state options.

The returns to test-taking depend on the costs and ben-
efits, which likely differ among students. The direct costs
of mandated college admission testing are modest on a per
student basis—at approximately $50 per student for the
SAT and $16 for the PSAT, the fees are each less than
0.05% of per student annual expenditures, on average.*
But, the indirect costs of school-wide testing may be sub-
stantial given lost classroom time and administrative bur-
den. The impact of lost classroom time relative to potential
return may differentially impact students who lack aca-
demic preparation, while the administrative burden is
likely to fall disproportionately on counselors, who may be



already overburdened with student service and assessment
responsibilities, particularly at schools serving students
from low-income backgrounds.

Historically, the SAT and the ACT have been offered
about seven times per year with testing generally conducted
on Saturday mornings. In recent years, some states and dis-
tricts have contracted with testing agencies to provide exam
administration during the school day. College guidebooks
typically advise students to take the SAT (or the ACT) dur-
ing the junior year of high school, leaving the opportunity in
the fall of the senior year to retake the exam if desired. While
most institutions will accept either exam, one exam or the
other predominates in each state based on historical prece-
dent, which is generally tied to the state flagship institutions.
In Virginia, the SAT predominates; thus, the analysis here
focuses on the SAT and the associated PSAT.’

In addition to the SAT and the ACT college admission
exams, testing organizations have preliminary exams—the
PSAT for College Board and the PreACT for ACT, intended
to be taken in either the sophomore or junior years of high
school.® The PSAT is offered once per year in October, with
some schools offering the tests on Wednesday during a regu-
lar school day and others offering the test on a Saturday.
These first-stage exams are intended to provide diagnostic
information to students, their families, and their counselors
on how test performance aligns with collegiate options and
aspirations. The PSAT also provides an early opportunity for
students to opt-in to the Student Search Service, which col-
leges and universities use to identify and inform students
about various opportunities. The PSAT also serves as the
qualifying exam for the National Merit Scholarship for
junior year test-takers.” Virtually every college guide—such
as Princeton Review or Petersons—advises potential col-
lege students to take the PSAT (or the ACT counterpart); yet,
test-taking is far from universal.®

State-Level Test-Taking Mandates

Over the course of the past 15 years, a number of states
have entered agreements with the test providers to offer
either the ACT or the SAT to all students in the state. By the
spring of 2017, 25 states required students to take either the
SAT or the ACT, with 12 of these states using the college
admission exams to satisfy federal accountability guidelines
(Gewertz, 2018). Many of these mandatory testing policies
have been implemented within the past five years. That said,
Colorado (2001) and Illinois (2001) have more than 15 years
ofrequired ACT testing, while Maine (2006, SAT), Michigan
(2007, ACT originally, now SAT), and Kentucky (2008,
ACT) have more than a decade of experience. This span of
implementation experience affords some evidence on the
impact of the testing requirements on the number of students
taking the test, their scores, and their collegiate outcomes.
State-level testing mandates generally encompass three
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types of changes: broadening the pool of test-takers, shifting
the cost of testing from individuals to the state, and shifting
the time of the exam from Saturday morning to a school-day
administration.

Early studies focused on testing aggregates rather than
microlevel student data, which limited the capacity to exam-
ine heterogeneity by school or district characteristics. In one
of the earliest studies, Klasik (2013) examined the introduc-
tion of policies in Illinois, Colorado, and Maine and found
evidence that the policies often shifted students from 2-year
institutions to 4-year institutions. Goodman (2016) assessed
adoption in five states relative to adjacent states, examining
inducement into test-taking, test performance, and college-
going. In Colorado and Illinois, the mandates induced
between one-third and one-half of students to sit for the
exams (compliers) while 40% to 45% of new test-takers
earned scores sufficient to attend competitive colleges.” A
particularly striking result is the finding that new test-takers
came disproportionately from economically disadvantaged
backgrounds, defined in terms of eligibility for free and
reduced-price lunch and related social service programs.
Hurwitz et al. (2015) followed a similar strategy with the
SAT mandate in Maine and found significant enrollment
effects, though attributing these effects entirely to the testing
shift is complicated by concurrent changes in policies and
guidance.

Focusing on the state of Michigan, analysis by Hyman
(2017) employed micro data on test-taking before and after
statewide ACT testing was introduced in Michigan to esti-
mate the counterfactual or latent scores of pre-policy non-
takers using a reweighting methodology (DiNardo, Fortin,
& Lemieux, 1996). Hyman showed that there would be a
22.7% increase in the Michigan student population above a
college-ready threshold of an ACT score of 20, with these
students accounting for 21.3% of the nontaker pool.'’
Hyman found that among poor students scoring college-
ready, nearly a third are nontakers. Hyman also estimated
the impact of mandatory ACT-taking on postsecondary
enrollment in a difference-in-differences framework that
compared changes in college attendance between the pre-
and post-policy periods among students in schools that were
(and were not) the location of ACT test administration in the
pre-policy period. While the overall impact of the policy
change on 4-year college enrollment is a fairly modest 0.6
percentage points, or 2%, the effect is shown to be larger for
poor students, those from the poorest high schools, and stu-
dents otherwise unlikely to take a college entrance exam in
the absence of the policy. Hyman also addressed the concern
that those induced by the mandatory testing policy to attend
college may not persist through college. While his data do
not allow for an accurate measure of the effect of mandatory
testing on degree completion, he found that marginal stu-
dents persisted through the fourth year of college at approxi-
mately the same rate as their inframarginal peers.



While state-level testing policies have received the most
attention in the research literature, changes in the supply of
testing centers (generated in part by decisions made by
College Board and ACT) and district-level policies also
affect who takes college admission tests. Districts may
choose to offer either the PSAT or the SAT free of charge
during the regular school day under arrangements that pro-
vide bulk registrations, with the expectation that all students
will take the exams unless they explicitly opt out. Bulman
(2015) showed that while district-wide testing policies have
a large effect on test-taking, enrollment and persistence
among students induced to take the SAT through district-
wide policies is much more modest. Bulman found that SAT
test-taking is sensitive to the opening of new testing loca-
tions and the subset of students induced to take the test by
the opening of a more proximate testing location have sub-
stantial gains in enrollment and persistence.

Data and Descriptive Characteristics for Virginia

Our data on college admission test-taking come from the
Virginia Longitudinal Data System (VLDS) and include a
complete census of student-level records for public high
school students in the state. The VLDS represents a partner-
ship among several state agencies in Virginia that allows
analysis of data linked across the participating agencies. The
Virginia Department of Education and the State Council of
Higher Education for Virginia provide the data we use here,
in association with College Board records on test-taking.
While students may take the SAT more than once, our data
record whether the test was completed and the most recent
score. For the PSAT, we have multiple administrations and
take the highest score within each section. In addition to the
VLDS data, we use statistics on district-level population,
median income, and educational attainment from the U.S.
Census Bureau.

There is no statewide program for college admission test-
ing in Virginia. For the 2014 graduating cohort, Virginia had
the 10th highest SAT testing participation rate among the 35
states that had no mandatory testing policy (for either the
SAT or ACT). Overall, Virginia is a national leader in col-
lege education, ranking seventh in the country in bachelor’s
degree attainment among residents (U.S. Census Bureau,
2014). However, college-going varies widely by school dis-
trict, with attendance at any 2- or 4-year college among high
school graduates ranging from 44% to 89% of high school
seniors, while attendance at 4-year public institutions varies
from 5% to 55% (Cook, Romero, & Turner, 2017).

Of the students in the 2014 high school graduating cohort,
48.9% took both the PSAT and the SAT, 7.1% took only the
SAT, 22.1% took only the PSAT, and 21.9% took neither. In
the case of Virginia, there is considerable heterogeneity
among schools, with the 5th percentile PSAT-taking equal to
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FIGURE 1. Test-taking rates by high school in Virginia.

(A) PSAT takers. (B) SAT takers.

Note. Authors’ analysis of Virginia Longitudinal Data System (VLDS)
data on students in the 2014 graduating cohort. These histograms show
the proportion of students taking (A) the PSAT or (B) the SAT, by high
school.

17% (J. 1. Burton High in Norton) and the 95th percentile
equal to 94% (Dominion High in Loudoun County). There is
some district-level provision of the PSAT test (Johnson,
2018), with PSAT-taking varying from near universal in
those districts providing access in multiple grades to levels
often below 50% in districts where registration is student-
initiated. As shown in Figure 1, the distribution of PSAT-
taking has a bimodal character that reflects the observation
that some districts follow opt-out policies and others follow
opt-in policies. In the former case, districts typically pay the
cost of testing, while in the latter case, students are expected
to pay, with some waivers available for those with financial
hardship. The SAT reflects more student selection into test-
taking, with a mean participation rate of 50% and a unimodal
distribution of participation.

Small high schools and those in rural areas tend to have
the lowest test-taking rates on both the PSAT and SAT. Using
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FIGURE 2. Distribution of test-taking by district. (4) PSAT. (B) SAT.

Note. Author’s analysis of Virginia Longitudinal Data System (VLDS) data on students in the 2014 graduating cohort. The maps show, by district,

the percentage of students taking (A) the PSAT and (B) the SAT.

district as the level of geographic aggregation, Figure 2
shows that rates of test-taking are generally lowest in the
southwestern part of the state. These counties historically
had agriculture, mining, or manufacturing at the center of
their local economies. Higher testing rates are found in urban
and suburban northern Virginia, some areas surrounding
Richmond and Virginia Beach, and a few other isolated
counties.

The geographic variation in test-taking is particularly
apparent for the PSAT. Districts surrounding major metro-
politan areas (i.e., northern Virginia, the Richmond area, and
Virginia Beach) and university towns typically have policies
that provide for universal participation with bulk registra-
tion. Some of these districts administer tests in the 9th, 10th,
and 11th grades, while others limit opt-out policies to either
the 10th grade or the 11th grade. As an example, in 2014, the
Loudoun County district offered the PSAT to 9th, 10th, and
11th graders while the Henrico County district provided the
PSAT in only the 10th grade.

Table 1 distinguishes districts by above and below median
test-taking and presents district-level means of student and

district characteristics. Districts with low test-taking have
lower levels of population density, family income, and col-
legiate attainment, with the differences in family income and
collegiate attainment wider for the SAT than the PSAT.
Districts (and schools within those districts) also tend to be
smaller when test-taking is low. Districts with low test-tak-
ing tend to have a greater share of economically disadvan-
taged students as indicated by eligibility for free and
reduced-price lunch, TANF, or Medicaid or homeless or
migrant status (39% vs. 35% for the PSAT and 42% vs. 32%
for the SAT), although the difference is not statistically sig-
nificant for the PSAT.

Unlike the college admission tests, Virginia’s state
accountability assessments—the Standards of Learning
Assessments (SOLs)—are required of all students at several
grade levels. To ensure comparability in scores across the
vast majority of students in the 2014 graduating cohort, we
use the eighth-grade SOLs in reading, writing, and science
and the Algebra I exam in this analysis."" We have valid
scores from the regular SOL tests in all four subjects for
nearly 87% of the 2014 high school graduating class."



TABLE 1

District, School, and Student Characteristics by Test-Taking Rates in District

PSAT-taking by district
Median = 56.4%

SAT-taking by district
Median = 48.2%

Below median

Above median Below median Above median

PSAT taken 0.35
SAT taken 0.44
Disadvantaged 0.39
Male 0.49
Black 0.20
N students in grade in school (100s) 2.04
Average SOL in school 471.05
District percentage 25 and older with BA+ 17.62
District population (1,000s) per square mile 0.42
District median income 2010 ($1,000s) 46.20
N districts 66

0.78*** 0.49 0.65%**
0.52%** 0.39 0.57***
0.35 0.42 0.32%**
0.49 0.50 0.49
0.27* 0.22 0.24
2.50%* 2.04 2.49%*
473.01 468.57 475.54%%*
27.23%%* 17.07 27.78%**
1.23%*%* 0.50 1.14%*
56.08*** 43.77 58.54#%*
65 66 65

Note. Authors’ analysis of Virginia Longitudinal Data System (VLDS) data on students in the 2014 graduating cohort. Districts are separated into groups
with above and below median test-taking rates for the PSAT and SAT. Values are averages across districts within each group. Disadvantaged status includes
eligibility for free and reduced-price lunch, TANF, or Medicaid or homeless or migrant status. Asterisks indicate significant differences between districts

below and above the 50th percentile:
*p <.10. ¥¥p < .05. ***p < 0l.

Scores are reported in single-point increments from 0 to 600
for each subject separately, with 400 representing a pass/
proficient score and 500 a pass/advanced score; any score
less than 400 is a failing score.

Examining how SOL scores differ in high- and low-test-
ing districts, we find a nonsignificant difference in mean
SOL scores between districts with high and low rates of
PSAT test-taking, though districts with relatively higher
SAT-taking evidence slightly higher SOL scores (Table 1).
Some differences across the distribution can be seen in
Panels A and B in Figure 3, which shows the distribution of
test-taking by individual SOL performance (x-axis) and an
indicator of whether the district is above or below the median
in test-taking rates (broken vs. solid lines). Still, most of the
variation in student measured academic performance is
within schools, not between schools—the R from the regres-
sion of student-level SOL scores on school fixed effects is
only .14. Adding individual covariates such as race, gender,
and disadvantaged status reduces the unexplained variation
modestly; the R” increases to .22.

When we focus on individual test-taking behavior in
Panels C and D in Figure 3, self-selection in college admis-
sion test-taking is plainly evident: Those with higher SOL
scores are more likely to take the college entrance exams
than those with lower scores, with this difference more evi-
dent on the SAT than the PSAT." Yet, there is also evidence
of substantial common support in the distribution of SOL
scores for takers and nontakers of college admission tests. It
is this overlap of distributions that provides the motivation

for the estimation of the counterfactual distribution for
nontakers.

Imputation Method

In the analysis of the effects of admission testing policies,
the measurement challenge is to estimate the distribution of
potential scores for nontakers (counterfactual). In particular,
our objective is to predict the combined math and verbal
(formally, critical reading) score each nontaker would have
received had they taken the PSAT and/or SAT. The com-
bined math and verbal scores on the PSAT range from 40 to
160, while scores on the SAT range from 400 to 1600.

Predicting SAT and PSAT scores for nontakers can be
seen as a missing data issue, following the framework of
Little and Rubin (2002), where the test scores are absent for
a subset of the high school population. While there are a
number of methods including reweighting, imputation pro-
cedures, and model-based approaches for estimating coun-
terfactual distributions, all rely on assumptions about the
factors not observed by the researcher generating the miss-
ing data, or in this case, absence of a test score.

Studies of the adoption of mandatory testing policies
(e.g., Goodman, 2016; Hyman, 2017) use before/after policy
variation to recover the counterfactual distribution. In the
Michigan case, Hyman (2017) used the method of Dinardo
et al. (1996) to reweight the post-policy cohorts of students
to address potential changes in the cohort size and composi-
tion of students, assuming that factors affecting testing and
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Note. Authors’ analysis of Virginia Longitudinal Data System (VLDS) data on students in the 2014 graduating cohort. These are kernel density plots (using
an Epanechnikov kernel) of SOL scores among students in high and low PSAT- and SAT-taking districts (Panels A and B) and among PSAT and SAT takers
(Panels C and D). High and low testing is defined as above or below the median at the district level.

test performance in the state are stable across the pre— and
post—-mandatory testing periods. The absence of such policy
changes in Virginia and other states precludes such an
approach, though rich data on academic achievement in ear-
lier grades combined with demographic information from
the VLDS opens opportunities for other approaches to
prediction.

Following the approach used in a number of other set-
tings such as income estimation in the Current Population
Survey (see e.g., Welniak, 1990), we employ a “hot-deck”
imputation procedure where observed test scores are selected
to provide values for the missing test scores. Hot-deck meth-
ods of imputation are often applied when variation within
the data is a key outcome or the tails of a distribution are of
interest. In our setting, an objective is to understand how
thick the upper tails of the predicted SAT and PSAT distribu-
tions are so that we can understand how many nontakers are
likely to be eligible for college admission. The lower tails of
the distribution also provide information for policy as these
students may face the greatest opportunity cost of testing.
While regression imputation—using covariates from com-
plete records to predict the missing data from the incomplete
records—is a common approach to predicting values for
missing cases, imputation from such a regression is the

conditional mean, which understates variation in the missing
data."

To implement the hot-deck approach, we employ the
approximate Bayesian bootstrap procedure of Rubin and
Schenker (1986), described briefly here and in more detail
in the Technical Appendix. First, we group students into
strata by observed characteristics that predict test scores.
Then we implement the following sampling procedure for
each test (PSAT and SAT) separately. Within each stratum,
we create a bootstrap sample of test scores from observed
test scores. Then we impute test scores for the nontakers
using a random sample with replacement from the bootstrap
sample for the same stratum. We conduct this imputation
process five times and average the resulting summary statis-
tics across imputations.

The key input is the selection of variables that define the
strata. In the baseline specification, we define strata based
on a Black/non-Black indicator, an indicator for disadvan-
taged status, and average SOL scores computed across
scores in all four subjects (reading, writing, algebra, and sci-
ence) and grouped in 25 quantiles. As a specification check,
we consider several alternative specifications that vary the
stratum definitions by using a different number of score
quantiles and dropping the demographic indicators. In two
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TABLE 2
Regression of SAT and PSAT Scores on Demographic

Characteristics
PSAT SAT
SOL quantile 2.303%** 2.357%**
(out of 25) (0.00950) (0.0117)
Black 0.581* —0.834*
(0.338) (0.439)
Black x SOL Quantile —0.455%*** —0.431***
(0.0249) (0.0299)
Disadvantaged 2.3] 2% 0.984 %
(0.329) (0.491)
Disadvantaged x —0.453*** —0.366%***
SOL Quantile (0.0230) (0.0306)
Black x Disadvantaged —1.585%** —2.000%**
(0.530) (0.727)
Black x Disadvantaged 0.233%** 0.183%**
x SOL Quantile (0.0426) (0.0521)
Constant 61.74%%* 67.83%%*
(0.165) (0.215)
Observations 53,229 41,985
R 0.656 0.645

Note. Authors’ analysis of Virginia Longitudinal Data System (VLDS) data
on students in the 2014 graduating cohort. The table shows regressions of
observed SAT and PSAT scores on 25 Standards of Learning Assessments
(SOL) quantiles, race (Black/non-Black), disadvantaged status, and all of
their interactions. SAT scores are scaled in units of 10 points (range, 40—
160). Standard errors are in parentheses.

*p <.10. ¥*p < .05. ***p < .01.

additional specifications, we use PSAT-taking and PSAT
scores as predictors for SAT performance. In the first, we
define strata by SOL scores in 50 quantiles and an indicator
for whether the student took the PSAT. In the second, we
define a PSAT grouping variable as PSAT scores in 10-point
ranges for takers and single group for nontakers and then
take quartiles of SOLs within these ranges.

A key assumption in each of these specifications is that
the data are missing at random (MAR)—that is, conditional
on the observed prior academic achievement (eighth-grade
and Algebra 1 test scores) and the demographics that we use
to construct the groups of “similar” test-takers and nontak-
ers, the takers’ and nontakers’ scores are sampled from the
same population distribution."

We include race and disadvantaged status in our baseline
version of the estimation because these two demographic
variables are important predictors of college admission test
performance, even conditional on SOL performance. One
way to see this is to examine how the alignment between the
PSAT (or SAT) and the SOL differs by race and disadvan-
taged status. Table 2 presents these descriptive regressions
for PSAT and SAT test-takers. For Black and disadvantaged
students, the gradient of the link between the SOL score and

the college admission test score is lower than for non-Black
and non-disadvantaged students, although the difference in
the gradient is muted for the group who is both Black and
disadvantaged. Two factors may drive such differences:
First, minority group members may be selected into testing
differently than their peers, and second, these students may
face different high school environments or differential expe-
riences within high school that impact trajectories from
eighth grade to college.

The limitations of our analysis follow from the possibil-
ity that the assumptions imposed in estimation are violated.
Naturally, the most significant concern is one of selection
into test-taking on factors unobserved by the researcher as
we assume that conditional on the factors used in imputa-
tion (SOL scores, race, and disadvantaged status), the deci-
sion to take a test is not correlated with test performance.
Violations of this assumption might arise either because
those who take the college admission tests have greater
academic ability than nontakers in dimensions not captured
by the SOL scores or those who choose to take the tests
exert greater effort on the tests than nontakers. In our fol-
lowing analysis, we consider specification tests and alter-
native imputation strategies to assess these potential
challenges. In addition, we emphasize that Garlick and
Hyman (2018) assessed the impact of selection into test-
taking and found that the availability of measures of prior
academic achievement (the SOL scores) dramatically
reduce the likely impact of selection.

Estimates of College Admission Test Performance for
Nontakers

Baseline Estimates

The overall results of the imputation approach are shown
in Figure 4, which presents the estimated PSAT (Panel A)
and SAT (Panel B) distributions for nontakers along with the
observed distribution for test-takers. The means, standard
deviations, and 20th, 40th, 60th and 80th percentiles are pre-
sented in Table 3, with estimates using alternative imputa-
tion criteria shown in Appendix Table A4. The combination
of these two distributions reflects the distribution of scores
among the potential pool of test-takers. Starting with the
PSAT, we see that the score distributions for nontakers and
takers have substantial overlap, even as the mean is lower
for nontakers than takers (83 and 93, respectively). For the
SAT, the difference in the expected mean between nontakers
and test takers is greater (887 vs. 1034), reflecting the obser-
vation that prior academic achievement is a stronger predic-
tor of taking the SAT than the PSAT."®

Although the potentially college-ready may be a small
share of nontakers, they would nonetheless constitute a sub-
stantial increase in the pool of potential applicants. Figure 5
shows the ratio of nontakers to takers across the test score
range using realized scores for test-takers and imputed
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FIGURE 4. Distribution of PSAT and SAT scores, realized and imputed. (4) PSAT. (B) SAT.

Note. Authors’ analysis of Virginia Longitudinal Data System (VLDS) data on students in the 2014 graduating cohort. The realized scores on the math and
verbal (critical reading) PSAT (SAT) sections are used for PSAT (SAT) takers, and imputed scores are used for nontakers (see method description in the
text). The imputations are conducted within strata defined by 25 SOL quantiles, race, and disadvantaged status.

TABLE 3
SAT and PSAT Score Summary for Takers and Nontakers

Percentile
Average math Std.

Test Students Method + verbal score Dev. 20th 40th 60th 80th

SAT Nontakers 25 SOL quantiles, 887 174 742 828 910 1024
income, and race

Takers N/A—no imputation 1034 199 860 970 1080 1210

PSAT Nontakers 25 SOL quantiles, 83 17 69.0 77.0 85.4 96.2
income, and race

Takers N/A—no imputation 93 20 76.0 87.0 97.0 110.0

Note. Authors’ analysis of Virginia Longitudinal Data System (VLDS) data on students in the 2014 graduating cohort. For nontakers, this table shows the
results of imputation of SAT and PSAT scores from the baseline method where imputation is conducted within 25 SOL quantiles, race (Black/non-Black),

and disadvantaged status. For test-takers, this table summarizes observed SAT and PSAT sores.

scores for nontakers. We consider how the inclusion of the
missing SAT test-takers would change the potential pool of
admission-eligible students by computing the ratio of non-
takers to takers at a rough approximation of the admission
standards (the sum of the 25th percentile math and 25th per-
centile verbal scores among enrolled freshmen) at different
colleges in the state. Figure 5 (top panel) shows these results
following a similar presentation by Hyman (2017) for the
state of Michigan. Overall, institutions like Liberty
University and Old Dominion University could expect their
pool of potential students to increase by over 40%, while the
University of Virginia and the College of William & Mary
might gain just under 20% in the size of the potential pool of
in-state students. These results are strikingly similar to esti-
mates from other states like Michigan. Hyman showed that
the ratio of nontakers to takers is about 0.2 at the threshold
for the most selective institutions in Michigan, which is a 25
on the ACT (equivalent to 1200-1230 on the SAT).

Demographic Differences in Testing and Predicted Scores

Given estimates of expected college admission test scores
for nontakers, are there particular students who are likely to
be underrepresented among test-takers based on geography
or demographics? One way to characterize the demographic
differences is to measure the ratio of nontakers to takers for
broad demographic groups for different levels of expected
test performance, as seen in Figure 5, Panel B.

The results differ substantively by disadvantaged status
(which includes eligibility for free and reduced-price lunch,
TANF, or Medicaid or homeless or migrant status). The most
selective universities in the state would be expected to see a
nearly 40% increase in the pool of economically disadvan-
taged, non-Black, admission-eligible students under universal
testing, while the less selective 4-year universities may see a
110% increase in this pool of students. For economically dis-
advantaged Black students, the potential increase in the
pool of test-takers is slightly greater than that observed for
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B

Proportion of SAT nontakers at approximate admissions criteria. (A) All students. (B) By demographic group.

Note. Authors’ analysis of Virginia Longitudinal Data System (VLDS) data on students in the 2014 graduating cohort. Using realized (for takers) and pre-
dicted (for nontakers) SAT scores, we compute the ratio of nontakers to takers for the population with SAT scores above the sum of the 25th percentile math
and verbal (critical reading) SAT scores among enrolled students at several universities in Virginia. College codes identify Liberty University (LU), Old
Dominion University (ODU), Virginia Commonwealth University (VCU), James Madison University (JMU), Virginia Tech (VT), University of Richmond
(UR), the University of Virginia (UVA), and the College of William and Mary (W&M).

nondisadvantaged students from all races. Students not classi-
fied as disadvantaged have comparable outcomes across race;
as seen in the figure, the two lines nearly overlap across most
of the test score range. The admission-eligible pool of nondis-
advantaged students—both Black and non-Black—would
increase by nearly 40% at less selective institutions and about
20% at the most selective institutions.

Reflecting the geographic differences in test-taking evi-
dent in Figure 2, a substantial proportion of nontakers with
high predicted scores are dispersed among the relatively
small districts. While 72% of takers who score 1000 or
greater and 77% of takers who score 1200 or greater on the
SAT are in the 15 largest districts (districts with graduating
classes larger than 1,000 students), a lower proportion of
students predicted to be high-scoring among nontakers
comes from these districts (54% of nontakers predicted to
score 1000 or greater and 59% of nontakers predicted to
score 1200 or greater). In other words, nontakers with high
predicted scores are more likely than takers with high real-
ized scores to reside in small or midsized districts.
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Forecasting Precision and Specification Checks

A key question about this analysis concerns the preci-
sion of the estimates of the expected test performance of
nontakers. The precision of the estimates impacts the
overall evaluation of different policy approaches as well
as the type of guidance that may be potentially useful to
students, their counselors, and their families about the
results they may expect from taking college entrance
examinations.

In Figure 6, we present the mean scores and confidence
intervals for forecasting individual SAT performance based
on their average SOL performance, race, and disadvantaged
status. For any level of SOL test performance, confidence
intervals (95%) around predicted SAT scores are fairly wide,
averaging about 430 points. Students below the 20th percen-
tile on the SOL in any demographic group are highly unlikely
to score above 1000, as the 95% confidence interval for these
students has an upper bound near or below 1000. Similarly,
students below the 40th percentile on the SOL are unlikely to
score above 1100 on the SAT, although the confidence
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FIGURE 6. Mean and confidence intervals of forecasted SATs, by SOL quantile, race, and disadvantaged status.

Note. Authors’ analysis of Virginia Longitudinal Data System (VLDS) data on students in the 2014 graduating cohort. This figure shows the mean and 95%
confidence interval of the forecast combined math and verbal (critical reading) score for an individual student. A non-Black, nondisadvantaged student scor-
ing in the top quantile on the SOLs can be expected to score above 1000 on the SAT with greater than 95% confidence, while the 95% confidence interval for
students who are either Black or disadvantaged (or both) includes scores below 1000, even for students with SOL scores in the top four quantiles. Students
who score in the bottom five quantiles on the SOLs are highly unlikely to score above 1000 on the SAT regardless of their race or disadvantaged status.

intervals on the SAT prediction include scores that would
permit admission at a significant range of colleges and uni-
versities. While SOLs and basic demographics do not pre-
cisely forecast an individual’s potential SAT performance,
these estimates demonstrate that there is some useful infor-
mation to be gained from the SOL scores that may help shape
individual recommendations about admission testing.

As a specification check, we make use of alternative col-
lege entrance testing in the form of the ACT. In our sample,
1,825 students took the ACT and not the SAT. These stu-
dents’ scores are not used in our estimation, so we consider
whether the estimation on SAT scores alone predicts the
ACT performance of these students well. We convert the
ACT scores to the SAT scale using a concordance available
from the ACT and College Board and compare to the confi-
dence interval bounds presented in Figure 6. We find that
89% of the ACT results lie within the confidence interval. A
graphical illustration is found in Appendix Figure Al.

The approximate Bayesian bootstrap procedure used in
this analysis is one of a number of imputation-based and
model-based strategies to address problems of missing data
(for a detailed discussion, see Little & Rubin). In a paper
focused on the evaluation of alternative sample selection
corrections, Garlick and Hyman (2018) pursued a com-
plementary alternative approach to predict the population

distribution of scores in a context such as ours, where indi-
vidual demographics and test-taking outcomes are avail-
able. They used multiple models of selection bias to predict
scores given individual covariates. To preserve variation,
they imputed from the observed distribution of residuals.
They compared outcomes of these prediction exercises to
the known post-policy distribution in Michigan and found
that the richness of the data has a greater impact on the
accuracy of these prediction exercises than the econometric
model of selection. In fact, standard ordinary least squares
(OLS) with a rich set of predictors (including prior achieve-
ment) did very well. Our approach is similar in that varia-
tion is maintained through imputation and prior achievement
and demographics are used as predictors. Their findings
lend support to our use of imputation without a selection-
correction model as our test score and demographic data
control for important sources of selection.

We imitated the OLS model and residual-imputation pro-
cedure used by Garlick and Hyman (2018) and found sub-
stantively similar results whether we used test scores alone
as predictors or test scores along with individual-, school-,
and district-level demographics. The results are substan-
tively similar to those obtained with our hot-decking method.
The procedure and comparison to our baseline methods are
described in the Technical Appendix.
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TABLE 4

PSAT Takers and Nontakers by Score Under Counterfactual Mandate Rules

Takers in score range

Nontakers in score range

Policy coverage All >100 >120 All >100 >120
Panel A: All students
All students 53,229 18,863 5,722 21,656 3,463 685
Districts with <50% test-taking 6,140 2,132 413 11,300 1,816 332
Districts with <60% test-taking 7,920 2,735 538 12,917 2,103 385
Districts above median 10,506 1,924 399 7,338 900 162
(36.5%) disadvantaged
Students >80th percentile SOLs 15,768 12,885 5,223 2,167 1,654 563
Students >60th percentile SOLs 27,434 17,406 5,670 5,379 2,826 665
Students >40th percentile SOLs 37,983 18,634 5,713 9,937 3,316 678
Panel B: Disadvantaged students
All students 11,988 1,638 267 8,530 658 72
Districts with <50% test-taking 1,393 275 36 4,706 405 45
Districts with <60% test-taking 1,750 326 40 5,198 439 47
Districts above median 4,566 377 49 3,967 280 32
disadvantaged (36.5%)
Students >80th percentile SOLs 1,470 953 224 457 283 53
Students >60th percentile SOLs 3,466 1,455 260 1,399 524 67
Students >40th percentile SOLs 6,136 1,602 264 3,080 622 69

Note. Authors’ analysis of Virginia Longitudinal Data System (VLDS) data on students in the 2014 graduating cohort. The table shows the number of stu-
dents in the 2014 graduating cohort who have observed (takers) or predicted (nontakers) PSAT scores greater than or equal to the score listed on the column
and would be covered by a policy mandating testing among the population listed on the rows. Predicted scores are from the baseline method where imputa-
tion is conducted within 25 SOL quantiles, race, and disadvantaged status. The total number of students in the data for 2014 is 74,885 students. There are 60

districts with PSAT test participation less than or equal to 50% and 68 districts with PSAT test participation less than or equal to 60%.

Test-Taking Under Counterfactual Testing Policies

In states that do not currently have a statewide college
admission testing policy, it is conceivable that either district-
or state-level policymakers may consider implementing uni-
versal testing in the future. To guide these decisions, we
examine how the population of test-takers might change
under four types of testing policies: (a) a statewide universal
testing policy, (b) universal testing implemented in all dis-
tricts that had observed test-taking less than a threshold
(either 50% or 60%), (c) universal testing in districts with a
high (above-median) proportion of disadvantaged students,
and (d) a statewide policy targeted to students with a mini-
mum SOL percentile—specifically, the 80th, 60th, and 40th
percentiles. Table 4, Panel A shows the number of PSAT
test-takers and nontakers covered under each counterfactual
policy along with the number who are observed (or pre-
dicted) to score above 100 or above 120. Table 5, Panel A
shows the same for the SAT. Panel B in each table shows the
same statistics for the population of disadvantaged students.

We find that in 2014, a universal testing mandate in
Virginia would induce 21,656 students to take the PSAT
exam with an estimated 3,463 additional students scoring
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100 or greater on the PSAT. While this represents an 18%
increase in the number of students with scores of 100 or
greater, more than 18,000 induced test-takers would score
below this level. For the SAT, a universal testing mandate
would have an even greater effect on total test-taking, induc-
ing an additional 32,900 students to take the test. Of these,
24% are predicted to score at or above 1000.

Student-level policies that encourage testing for students
based on prior demonstrated academic achievement would
be effective at reaching students who are likely to achieve a
high score on the SAT or PSAT without incurring costs of
testing for all students. Had all students in the state who
scored at or above the 40th percentile on the SOLs taken the
PSAT, we estimate that there would have been an additional
3,316 students with scores or 100 or greater, which is 96% of
the 3,463 additional scores of 100 or greater that might have
been achieved under a statewide universal testing policy.
This predicted outcome would follow with 9,937 rather than
21,656 new test-takers. For the SAT exam, about 89% of the
nontakers expected to score 1000 or greater would be cap-
tured by a policy targeting students with SOL performance
at or above the 40th percentile.



TABLE 5

SAT Takers and Nontakers by Score Under Counterfactual Mandate Rules

Takers in score range

Nontakers in score range

Policy coverage All >1000 >1200 All >1000 >1200
Panel A: All students
All Students 41,985 23,324 8,986 32,900 8,002 1,798
Districts with <50% test-taking 9,353 3,566 899 13,301 2,818 547
Districts with <60% test-taking 21,471 9,766 2,904 23,223 5,226 1,067
Districts above median 7,828 2,595 703 10,016 1,876 358
(36.5%) disadvantaged
Students >80th percentile SOLs 15,160 14,001 7,698 2,775 2,491 1,206
Students >60th percentile SOLs 25,430 20,452 8,809 7,383 5,243 1,646
Students >40th percentile SOLs 33,679 22,860 8,965 14,241 7,158 1,763
Panel B: Disadvantaged students
All students 7,970 2,234 479 12,548 1,703 219
Districts with <50% test-taking 2,906 589 110 6,203 845 107
Districts with <60% test-taking 5,510 1,332 252 9,732 1,324 171
Districts above median 3,190 551 91 5,343 664 82
disadvantaged (36.5%)
Students >80th percentile SOLs 1,394 1,124 395 533 436 140
Students >60th percentile SOLs 3,025 1,851 468 1,840 1,042 200
Students >40th percentile SOLs 4,942 2,165 477 4,274 1,498 213

Note. Authors’ analysis of Virginia Longitudinal Data System (VLDS) data on students in the 2014 graduating cohort. The table shows the number of stu-
dents in the 2014 graduating cohort who have observed (takers) or predicted (nontakers) SAT scores greater than or equal to the score listed on the column
and would be covered by a policy mandating testing among the population listed on the rows. Predicted scores are from the baseline method where imputa-
tion is conducted within 25 SOL quantiles, race, and disadvantaged status. The total number of students in the data for 2014 is 74,885 students. There are 75
districts with SAT test participation less than or equal to 50% and 113 districts with SAT test participation less than or equal to 60%.

District-wide test-taking in districts that have low base-
line test participation could be considered as an alternative
way to induce testing among nontakers predicted to score
1000 or greater on the SAT (or 100 or greater on the PSAT).
Recall from Table 1 that districts with below-median test
participation have lower population density, relatively low
income, and low parental education relative to districts with
higher test participation. In Tables 4 and 5, we see that univer-
sal testing in districts with less than or equal to 60% test-
taking would have produced an estimated 2,103 additional
students with PSAT scores of 100 or greater (a 77% increase)
and an additional 5,226 students with SAT scores of 1000 or
greater (a 54% increase). The policy would draw in 61% of
all nontakers in the state who are likely to score 100 or
greater on the PSAT and 65% of all nontakers in the state
who are likely to score 1000 or greater on the SAT.

A different policy approach would be to focus effort on
those districts with a relatively high concentration of students
from low-income families, given demonstrated interest in
increasing the representation of low-income students at
4-year colleges and universities. In Panel B of Tables 4 and
5, we compare potential student-centered policies and

district-level policies on the predicted change in test-takers
among economically disadvantaged students. One result,
which follows from other work like Hoxby and Avery (2013),
is that many potentially college-ready low-income students
are residing outside of the most disadvantaged school dis-
tricts. For the PSAT, we find that adopting universal testing in
all districts with above median concentrations of low-income
students would potentially draw in about 43% of the low-
income students likely to score 100 or greater and for the
SAT, about 39% of the low-income students likely to score
1000 or greater. Policies targeting low test-taking districts or
individuals based on SOL scores would attract a greater over-
all share of the low-income students currently missing from
the college admission test-taking pool. For the PSAT, about
67% of low-income students likely to score 100 or greater
would be induced into testing by a policy targeting districts
with testing rates below 60%, and for the SAT the corre-
sponding number is approximately 78%. A policy that tar-
geted students with SOL performance above the 40th
percentile would cover about 95% of disadvantaged nontak-
ers predicted to score 100 or greater on the PSAT and about
88% predicted to score 1000 or greater on the SAT.
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College outcomes by test-taking and realized or imputed score. (4) PSAT. (B) SAT.

Note. Authors’ analysis of Virginia Longitudinal Data System (VLDS) data on students in the 2014 graduating cohort. This figure shows (A) the percentage
of PSAT-takers and nontakers and (B) SAT-takers and nontakers who attend any college or 4-year college by realized (or predicted) combined math and
verbal (critical reading) test score, grouped in (A) 5-point or (B) 50-point increments.

Conclusions and Further Considerations

Analysis of PSAT and SAT test-taking outcomes in the
state of Virginia, which does not have a statewide mandatory
testing policy, shows that the pool of potential 4-year college
applicants is markedly lower than it would be if a broader
group of students were to take the college admission tests.
Using state assessments to predict scores for students who
did not take the SAT, we estimate that universal testing in
Virginia could increase the number of high school graduates
with test scores competitive for admission at broad-access
universities in the state by as much as 40% —and at the most
selective institutions by nearly 20%—with larger increases
for low-income students. Our estimates show that those stu-
dents missing college admission tests in Virginia who are
likely to be college-ready are disproportionately economi-
cally disadvantaged and often attend high school in rela-
tively small districts in more rural parts of the state.

Differences in college admission test-taking by family
circumstances may ultimately contribute to inequality in
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college application, college-going, and long-term economic
outcomes. The link between admission test-taking and col-
lege-going outcomes is clear in the VLDS data. In Figure 7,
we show college-going rates (total and 4-year) by testing
status and test score for both the PSAT and the SAT. As one
would expect, college-going rises markedly with test scores.
And given the structure of the data available, it is entirely
possible for students to be among the nontakers of the PSAT
or SAT yet still attend a 4-year institution either by attending
a test-optional institution or taking the ACT. Yet, two empiri-
cal findings are evident: First, nontakers are less likely to
attend any college (by about 20 percentage points at the high
end of the score range), and second, nontakers attended
2-year colleges at far greater rates than test-takers. For stu-
dents scoring (or predicted to score) above 1200 on the SAT,
the difference in college choice is particularly marked:
Nearly 85% of test-takers in this range attended a 4-year
college, and 52% attended a college where peer students
had similar test scores (defined in terms of the college’s 25th



percentile scores), while only 21% of nontakers with pre-
dicted scores in this range attended a 4-year college, and
10% attended a college in which peers had similar
achievement.

A salient question to consider in this discussion is whether
the “supply-side” of higher education is sufficiently elastic
to accommodate a substantial increase in the pool of stu-
dents considering application to college. The most selective
universities in the state engage in proactive efforts to increase
the representation of low-income students, as evidenced by
programs like AccessUVa, the William & Mary Promise,
and the University of Richmond’s Promise to Virginia.
While these selective universities might not increase total
capacity in response to an increase in the pool of potential
students, one would expect that the representation of low-
income students would increase, making the institutions
more meritocratic. Other public universities in the state have
demonstrated considerable elasticity in enrollment over
time, while small private colleges in the state like Sweet
Briar would clearly welcome an expansion in the student
pool.

Bringing data-driven analysis to the question of how
many (and which) students are likely to benefit from univer-
sal adoption or alternative testing regimes is an important
input to state policy assessment. The empirical approach
employed in this article generalizes to other settings as state-
wide eighth-grade exams have been required for every state
beginning with the No Child Left Behind Act, which was
signed into law in 2002 (Klein, 2015). The Every Student
Succeeds Act of 2015 continued the testing requirement but
gave states more options for implementation (Klein, 2016).
While the availability of statewide tests for the eighth grade
ensures that our approach generalizes across states, variation
in the distributions of student achievement and baseline col-
lege testing across states will necessarily affect the results.

The counterfactual results identified with this approach
depend on assumptions about individual and school behav-
ior, and these assumptions should be examined carefully. At
the individual level, the concern is that conditional on other
observed academic performance, nontakers may perform
lower than those who are observed to take the test because
they have different true academic achievement, may invest
less in test preparation, or may be less motivated to perform
on the test. In this case, our estimates of performance for
nontakers will be biased upward. Available evidence, includ-
ing Garlick and Hyman (2018), suggests that the availability
of rich measures of prior academic achievement reduces this
concern, though it is by no means eliminated. At the district
level, the concern is that the districts that currently have high
levels of test-taking (or universal testing) produce different
gains in student achievement between the eighth grade and
the point of administration of college admissions tests or that
these districts make different investments in preparation
for the college admissions tests. If either (or both) of these

Who Could Gain From Expanded College Admission Testing?

district-level selection concerns hold, our estimates may be
biased. How school- and district-level policies affect both
test-taking and test performance is an area of opportunity for
future research.

If gains to expanded college admission testing are large,
it is reasonable to ask why they have not already been real-
ized. For individuals, particularly first-generation and low-
income students, it is possible that students who would
benefit from the tests do not take them because they are
unaware of the potential benefits of 4-year college atten-
dance or are poorly informed about the “gateway” steps (i.c.,
taking the ACT or SAT) required for college application and
admission. It is also possible that inattentiveness and process
barriers (such as simply missing deadlines) limit test-taking.
While district-wide (or statewide) test registration resolves
specific process challenges related to test sign-up, testing
per se does not resolve the larger information gap faced by
first-generation and low-income students in navigating an
individual pathway to college.

Two quite different hypotheses account for the observa-
tion that district-wide testing and bulk registration exists in
some districts not others. First, some districts lack the finan-
cial and logistical resources to implement such policies as
district-wide testing requires not only financial resources but
also considerable professional time and coordination to
administer tests. A second explanation is that the relative
costs and benefits of district-wide testing may vary with the
proportion of students demonstrating academic proficiency.

Is it possible to achieve gains in college admission test-
taking, particularly for low-income students, without incur-
ring the full costs of statewide mandatory testing? Such
costs are not only financial but may place the highest burden
on students who are not well matched with 4-year colleges
and districts with the most limited resources for test admin-
istration and student guidance. Individual guidance based on
prior statewide assessments (the SOL exams in Virginia) as
well as other information available to teachers, such as high
school grades, may also be an effective tool for encouraging
test-taking among potential high scorers. Students below the
20th percentile on the SOLs are highly unlikely to score in
the range required for admission at competitive 4-year col-
leges, while students at the very top of the distribution are
likely to achieve an admission-eligible score. Targeted out-
reach may generate a significant increase in test-taking
among the college-ready without incurring the financial and
administrative burden of statewide testing mandates.

Moreover, because admission test-taking is but one gate-
way step in the process of college choice, guidance about
whether and when to take college admissions tests might be
best situated in comprehensive and personalized interven-
tions to help high school students make better informed
postsecondary choices. Identifying the strategies and tools to
achieve this objective is a subject for future research and
policy innovation.
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FIGURE Al. ACT takers’ converted SAT scores.

Note. Authors’ analysis of Virginia Longitudinal Data System (VLDS) data on students in the 2014 graduating cohort. The dots show student performance
on the ACT, converted to SAT scores. The dot sizes are proportional to the number of students with the specified combination of SOL and converted ACT
scores. The lines show the mean and 95% confidence interval of the forecast combined math and verbal (critical reading) score for an individual student, as
described in Figure 6 and the associated text.

TABLE Al

Means of Independent Variables

Variable Mean

PSAT score 90.401
SAT score (10s) 96.942
Disadvantaged 0.274
Male 0.495
Black 0.216
Hispanic 0.090
Other or not provided 0.104
PSAT required 0.679
School size (N students in grade, 100s) 3.687
School percentage disadvantaged 0.294
School percentage Black 0.226
School percentage Hispanic 0.098
District percentage 25 and older with BA+ 34.178
District population (1,000s) per square mile 1.374
District median income 2010 ($1,000s) 70.050

Note. Authors’ analysis of Virginia Longitudinal Data System (VLDS) data on students in the 2014 graduating cohort. The table presents the means of inde-
pendent variables used in the regressions in Appendix Table A2.
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TABLE A2
Factors Explaining Missing College Admission Testing

Missing SAT Missing PSAT

Coefficient SE Coefficient SE
Constant 2.8620%** (0.134) 1.7015%** (0.161)
Average SOL score —0.0049%** (0.000) —0.0025%** (0.000)
Disadvantaged 0.0010 (0.144) 0.1309 (0.082)
Disadvantaged x Average SOL Score 0.0002 (0.000) —0.0001 (0.000)
Male 0.3325%** (0.048) 0.1768*** (0.040)
Male x Average SOL Score —0.0005%%** (0.000) —0.0003*** (0.000)
Black —0.1367 (0.088) —0.1300 (0.106)
Black x Average SOL Score 0.0000 (0.000) 0.0002 (0.000)
Hispanic 0.0235 (0.123) —0.0367 (0.111)
Hispanic x Average SOL Score 0.0001 (0.000) 0.0002 (0.000)
Other or not provided race —0.6965%** (0.091) —0.5338%*** (0.082)
Other or Not Provided Race x Average SOL Score 0.0013%** (0.000) 0.001 1**%* (0.000)
PSAT required —0.0111 (0.012) —0.3812%** (0.019)
School size (N students in grade, 100s) 0.0036 (0.006) 0.0007 (0.005)
School percentage disadvantaged 0.1831%*** (0.069) 0.1663** (0.077)
School percentage Black —0.0895%*** (0.031) —0.1268*** (0.046)
School percentage Hispanic 0.0684 (0.070) —0.2878*** (0.102)
District percentage 25 and older with BA+ —0.0025%**%* (0.001) —0.0002 (0.001)
District population (1,000s) per square mile —0.0038 (0.004) —0.0068 (0.006)
District median income 2010 ($1,000s) —0.0008* (0.000) 0.0000 (0.001)
Observations 74,860 74,860
R 0.245 0.285
Mean dependent variable 0.44 0.29

Note. Authors’ analysis of Virginia Longitudinal Data System (VLDS) data on students in the 2014 graduating cohort. The dependent variable is an indicator
for whether the student has a missing score for the SAT (or the PSAT). We regress this on individual, school, and district demographic variables as well as
the existence of a mandatory PSAT policy in these districts. Standard errors are clustered at the district level.

*p <.10. **p < .05. ***p < 01.

TABLE A3
Ordinary Least Squares Regressions of SAT and PSAT on SOL

SAT SAT percentile PSAT PSAT percentile
Science (score or percentile) 0.146%** 0.284%*%* 0.128%** 0.293%%*%*
(0.0015) (0.00404) (0.00131) (0.00331)
Writing (score or percentile) 0.0789%** 0.203*** 0.0927*** 0.194%**
(0.0018) (0.00449) (0.00171) (0.00376)
Reading (score or percentile) 0.0745%*** 0.180%** 0.0680%** 0.189%%**
(0.0014) (0.00402) (0.00119) (0.00336)
Math (score or percentile) 0.108*** 0.415%** 0.113%** 0.355%**
(0.0014) (0.00438) (0.00125) (0.00367)
Constant —99.35%** —13.67%** —101.8%** —5.635%**
(0.798) (0.251) (0.665) (0.181)
Observations 41,985 41,985 53,229 53,229
R 0.644 0.642 0.665 0.677

Note. Authors’ analysis of Virginia Longitudinal Data System (VLDS) data on students in the 2014 graduating cohort. Column 1 shows the results from a
regression of the combined math and verbal (critical reading) SAT on SOL scores. Column 2 shows the results from a regression of the combined math and
verbal (critical reading) SAT percentile on SOL percentiles. Column 3 shows the results from a regression of the combined math and verbal (critical reading)
PSAT on SOL scores. Column 4 shows the results from a regression of the combined math and verbal (critical reading) PSAT percentile on SOL percentiles.
Standard errors in parentheses.

*p <.10. ¥¥p <.05. **¥p < 01.
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TABLE A4

SAT and PSAT Score Summary for Takers and Nontakers, Alternate Methods

Percentile
Average math Std.

Test Students Method + verbal score Dev. 20th 40th 60th 80th
25 SOL quantiles, race, and 887 174 742 828 910 1024

disadvantaged status
SAT Nontakers 200 SOL quantiles 882 178 730 820 908 1022
100 SOL quantiles 883 177 734 820 908 1024
50 SOL quantiles 883 178 734 820 906 1024
25 SOL quantiles 882 178 736 820 908 1022
PSAT-taking and SOL 869 172 726 810 892 1010
PSAT-taking, PSAT score, 858 164 720 806 880 988

and SOL

Takers N/A—no imputation 1034 199 860 970 1080 1210
25 SOL quantiles, race, and 83.1 17.1 69.0 77.0 85.4 96.2

disadvantaged status
PSAT Nontakers 200 SOL quantiles 83.3 17.4 69.0 77.2 85.6 97.0
100 SOL quantiles 83.2 17.3 68.8 77.0 86.0 96.8
50 SOL quantiles 83.2 17.4 69.0 77.0 85.8 97.0
25 SOL quantiles 83.2 17.3 69.0 77.0 85.8 97.0
Takers N/A—no imputation 93.4 20.0 76.0 87.0 97.0 110.0

Note. Authors’ analysis of Virginia Longitudinal Data System (VLDS) data on students in the 2014 graduating cohort. For nontakers, this table shows the
results of imputation of SAT and PSAT scores from several different imputation methods (see description in the text). For test-takers, this table summarizes

observed SAT and PSAT sores.
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Notes

1. The population of students for this statistic, and all others in
the article, is limited to those students who have Virginia Standards
of Learning (SOL) scores in reading, writing, algebra, and science
and whose average score across the four tests is at least passing (a
score of 400).

2. For the purpose of this analysis, the terms well-matched and
admission-eligible refer to whether the student’s test score falls
near or within published interquartile score ranges for enrollees at
4-year public and private colleges in the state of Virginia.

3. Using data from the IPEDS Institutional Characteristics file
(2017), we find that 81% of public 4-year institutions and 61% of
private, nonprofit, 4-year colleges require either the SAT or ACT
for admission. The assessments are “recommended” at an addi-
tional 5.5% of public universities and 13.7% of private nonprofits,
while they are “considered but not required” at 3.6% and 10.25%
of public and nonprofits, respectively. A survey conducted by the
National Association for College Admission Counseling (NACAC)
shows that only 4.1% of colleges place “no importance” on admis-
sion test scores, while 54% place “considerable importance on
these measures”; the remainder place either “limited” or “moder-
ate” importance on the scores (Clinedinst and Koranteng, 2017). In
recent years, there has been some move to “test-optional policies,”
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with about 850 colleges and universities listing such standards
(Simon, 2015).

4. The U.S. Department of Education projects expenditures
of $11,310 (2015-2016 $) in 2014-2015 (U.S. Department of
Education, 2016).

5. There are 1,825 students in our sample who take the ACT and
not the SAT. This is 2.4% of the sample.

6. The PreACT was introduced in 2016 (ACT, 2016). A long-
standing predecessor, the ACT Plan, was discontinued in 2014.

7. The National Merit Awards are $2,500 and are awarded to
2,500 test-takers each year. In addition, there are corporate- and
university-sponsored awards for Finalists. A total of approximately
50,000 students are recognized through this program as either
Commended Students, Semifinalists, or Finalists (National Merit
Scholarship Corporation, n.d.).

8. The Princeton Review (n.d.) states that “the PSAT is a great
primer for the SAT, and even the ACT, but it’s more than just a trial
run.”

9. Goodman (2016) identifies “competitive” colleges as those
requiring at least a 24 on the ACT, which corresponds to an SAT
score between 1090 and 1120 (ACT, 2009). While the compliers
are typically lower scoring than the “always takers,” there are nev-
ertheless a substantial number of new takers with scores above 25
(2,249 in Colorado and 4,554 in Illinois).

10. At a college-ready threshold of 22, 13% of nontakers would
meet or exceed the threshold, and nontakers could increase the
available pool of college-ready students by 19.2%.

11. Many students are accelerated and skip the eighth-grade
math exam, taking Algebra I in the eighth grade. In high school,



students have some freedom to choose the exams to take, making
most high school exams difficult to compare across students—an
exception is Algebra I, which is required of all students.

12. An SOL grade for a subject will be missing if a student took
an alternate exam due to learning disabilities or language barriers,
moved into or out of Virginia, or does not take the test for some
other reason (e.g., acceleration to a more advanced grade or parent
or student refusal). Of the 89,805 students in the 2014 graduating
cohort, 2,270 students have missing SOLs because they took at
least one alternate exam due to disability, and an additional 9,597
have at least one missing SOL for other reasons.

13. Using a regression approach, we quantify the roles of indi-
vidual demographics and school district characteristics in test-tak-
ing behavior, estimating linear probability models predicting the
likelihood that an individual would be a nontaker given his or her
SOL scores and demographic characteristics (race, gender, and dis-
advantaged status), along with attributes of the students’ peers and
school district. (Appendix Table A1 shows the means of covari-
ates, and Appendix Table A2 shows parameter estimates.) Not only
are individual SOL scores predictive of PSAT and SAT test-taking
with gradient for males greater than that for females, school-level
observed characteristics are significantly related to testing partici-
pation. The percentage of economically disadvantaged students in
a school reduced test-taking for both the PSAT and the SAT. The
concentration of Black students is positively associated with test-
taking, likely reflecting the presence of high test-taking in large,
relatively urban districts like Richmond, Norfolk, and Virginia
Beach.

14. If SOL test scores were well aligned with SAT and PSAT
scores, the issue of limited variation in the regression imputa-
tion would be minimal. However, we find SOLs do not predict
PSAT and SAT scores well enough for this application. Column
1 of Appendix Table A3 shows a simple regression of SAT scores
on the four SOL scores and a constant. This regression predicts a
maximum combined math and verbal SAT score of approximately
1450. Column 2 replaces the absolute scores with percentiles—this
regression predicts a maximum SAT percentile of 88.5. Regardless
of the functional form, the unexplained variation is significant,
with each regression resulting in an R* around .65. This finding is
consistent with studies that find standardized exam test content and
the content of state assessments are not well aligned (Achieve.org
2018). The imprecise relationship among scores will limit predic-
tion in the tails using regression imputation.

15. It has been well documented in other contexts (see e.g.,
Bollinger & Hirsch, 2006) that the omission of covariates cor-
related with the missing outcome in the prediction process may
generate bias in estimated coefficients when the imputed values
are used as regression outcomes. Our interest is in measuring the
impact of admission test-taking on the pool of college-ready stu-
dents. We explore whether this pool is sensitive to different imputa-
tion procedures.

16. A 1-point increment on the PSAT is comparable to 10-point
increment on the SAT.
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