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Nationally (Belley & Lochner, 2007) and in Wisconsin 
(Smith & Hirschl, 2022), a wide gap in 4-year college 
attendance exists between low-income and higher-

income students even when comparing students with compara-
ble academic achievement. Economic disparities in 4-year 
college attendance have motivated many high-cost interven-
tions: About 80% of precollege outreach programs in the United 
States target economically disadvantaged students (Swail & 
Perna, 2002). These programs tend to be high-touch with rela-
tively long durations, making them expensive on a per-student 
basis. Hearteningly, though, this intensive approach is typically 
effective at boosting disadvantaged students’ college attendance 
rates (Harvil et al., 2012; Herbaut & Geven, 2020).

Searching for lower-cost interventions that can exist simulta-
neously with more intensive programs, researchers have tested 
the postsecondary effects of very short-duration interventions, 
such as  Free Application for Federal Student Aid nudges, that 
disseminate college-related information to high school students 
(e.g., Bergman et  al., 2019; Bird et  al., 2017; Gurantz et  al., 
2021; Hoxby & Turner, 2013; Hyman, 2020; Oreopoulos & 

Dunn, 2013), generally finding smaller—although often still 
significant—effects compared to more intensive interventions 
(Herbaut & Geven, 2020). Most experimental studies of infor-
mation interventions relate to financial information. However, 
the field of education has recently begun to accumulate quasi-
experimental evidence about whether students’ postsecondary 
intentions adapt to new information about their academic 
achievement. Studies suggest that conferring somewhat arbitrary 
labels like “college-ready” (Foote et  al., 2015) and “advanced” 
(Papay et  al., 2016) on economically disadvantaged students 
boosts their probabilities of 4-year college attendance despite 
having little impact on economically advantaged students.

In the 2014–2015 school year, Wisconsin implemented a 
statewide policy mandating that all 11th-grade students in 
Wisconsin public schools take two sets of standardized exams 
that were previously optional: the ACT, a set of exams designed 
to assess college readiness and academic achievement generally, 
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and the ACT WorkKeys assessments (henceforth referred to as 
“WorkKeys”), a set of exams designed to assess career readiness. 
WorkKeys “is a job skills assessment used to help individuals 
prepare for the workforce and help employers select, hire, train, 
develop, and retain a high-performance workforce. . . . It [focuses] 
on the direct application of basic skills to solving problems” 
(Department of Public Instruction, 2012, p. 139). WorkKeys 
measures workplace skills in three main areas: applied math, 
graphic literacy, and workplace documents. These areas are 
meant to represent foundational skills key to success in most 
jobs.

Both the ACT and WorkKeys send relevant signals to stu-
dents. Students who attain a passing score on each of the main 
WorkKeys exams earn a National Career Readiness Certificate 
(NCRC), a “portable, evidence-based credential that certifies the 
essential skills for workplace success” (ACT, 2020b). Similarly, 
ACT deems students “college-ready” in a subject if they attain 
the benchmark score on the corresponding ACT subtest. For 
more details on these exams and the college-ready and career-
ready signals they send, see Appendix A (available on the journal 
website).

Justifying mandatory WorkKeys, a budget request by the 
Wisconsin Department of Public Instruction (2012) invoked 
market benefits, with students better able to assess their readi-
ness for jobs and employers better able to identify qualified job 
candidates. Justifying mandatory ACT, the same budget request 
invoked increased access for low-income students. In an inter-
view, then State Superintendent of Public Instruction Tony Evers 
also invoked the ability of mandatory ACT to identify students 
who are well prepared for college but had not previously thought 
so themselves (DeFour, 2012).

Because inducing students to take the ACT is relatively low-
touch and short in duration, it is inexpensive on a per-student 
basis. Some have argued that it is one of the least costly ways to 
increase college attendance rates and narrow economic gaps in 
college attendance (Dynarski, 2018). Thus, such interventions 
may present a coveted opportunity to promote equity and excel-
lence simultaneously because doing so might disproportionately 
help economically disadvantaged students without hurting eco-
nomically advantaged students.

However, the confluence of the two mandates in Wisconsin 
presents a potential tension: Mandatory WorkKeys may generate 
signals that the opportunity costs of college are higher than a 
student would have otherwise thought, whereas mandatory 
ACT may generate signals that a student is more academically 
ready for college than expected. In particular, students scoring 
well on the WorkKeys assessments may receive a signal that they 
are prepared to take a good career that does not require a college 
degree, thus dissuading them from continuing their education. 
In contrast, students scoring well on the ACT may receive a sig-
nal that they are prepared to succeed in college, thus encourag-
ing them to continue their education. Therein lies the potential 
tension of an intervention that simultaneously mandates 
WorkKeys and the ACT.

Our study disentangles the aforementioned possibilities. 
First, we assess the impact of Wisconsin’s policy. Then, we par-
tially tease out the role of each component of the policy by esti-
mating how the policy effects differ at high schools with low 

versus high ACT participation before the policy. Finally, we fur-
ther tease out the role of each component by testing the effects 
of sending potentially contradictory signals to students. All anal-
yses consider heterogeneity by students’ levels of economic 
advantage. Overall, the study evaluates how viably Wisconsin’s 
unique mix of mandates can promote equity and excellence.

Bayesian Learning Theory

Bayesian learning is one mechanism through which the new test-
ing regime may affect students’ college attendance behavior. 
According to Bayesian learning theory, each individual acts 
based on a set of beliefs that continually update as the individual 
acquires new information (Morgan, 2005; Piketty, 1995). Breen 
(1999) showed that the theory fits in more general rational actor 
models of educational continuation. Under Breen’s application, 
individuals use their prior beliefs to approximate the costs and 
benefits of continuing their education, use these approximations 
to maximize utility, learn new information from their utility-
maximizing actions, update their beliefs according to Bayes’s 
rule, and start the process over with their new set of beliefs about 
costs and benefits. If individuals indeed make decisions about 
educational continuation in this way, then we expect to see edu-
cational continuation probabilities increase any time individuals 
learn information that strengthens their beliefs about potential 
success at the next level of education because this information 
will cause an upward Bayesian update in the individuals’ approx-
imations of benefits. Conversely, we expect to see educational 
continuation probabilities decrease any time individuals learn 
information that strengthens their beliefs about the desirability 
of noncontinuation options because this information will cause 
an upward Bayesian update in the individuals’ approximations 
of the opportunity costs associated with educational 
continuation.

Bayesian Learning Theory and ACT  
College-Ready Signals

A positive effect of mandatory ACT on 4-year college attendance 
would be consistent with Bayesian learning theory. Students 
induced to take the ACT may receive information about their 
academic skills that allow them to update their expected proba-
bilities of college success. Imagine an academically skilled 11th 
grader who does not consider himself to be capable of succeed-
ing in college. Assume that this student would not take the ACT 
in the absence of the policy. The policy, then, induces him to 
take the test and, in turn, receive a highly explicit signal that he 
is prepared to succeed in college. The student may then update 
his impressions of his abilities, now considering himself capable 
of succeeding in college, and in turn feel motivated to attend 
college. In addition, college-ready signals may be especially ben-
eficial to low-income students because their educational deci-
sions and expectations are more sensitive to achievement signals 
than are those of higher-income students (Foote et  al., 2015; 
Karlson, 2019; Papay et al., 2016), perhaps because the stakes of 
whether one succeeds in college are higher for low-income stu-
dents, whose parental economic safety nets are limited (Karlson, 
2019).



April 2023      133

Bayesian Learning Theory and WorkKeys  
Career-Ready Signals

A negative effect of mandatory WorkKeys on college attendance 
would be consistent with Bayesian learning theory. The career-
ready signal from an NCRC may discourage college attendance 
by encouraging direct workforce entry. Imagine a student who 
does not think she has the necessary skills yet to attain a desired 
job. Assume that this student would not take the WorkKeys in 
the absence of the policy. The policy, then, induces her to take 
the test. If she attains passing scores in all three areas, she earns 
an NCRC, which may lead her to update her assessment of her 
career readiness. This could cause her to look into career 
options—for example, some bookkeeping, sales, and customer 
service jobs—that require WorkKeys-related skills but do not 
require college. In turn, she may feel motivated to seek a satisfac-
tory job without spending money and energy on college. Such 
an effect from the NCRC hinges on the NCRC being salient. 
The field lacks evidence about the salience of NCRCs specifi-
cally, but with respect to WorkKeys scores generally, one study 
showed that 53% of students agreed or strongly agreed that “My 
WorkKeys results caused me to consider career options I had not 
thought about before” and that 74% agreed or strongly agreed 
that “After seeing my WorkKeys results, I feel confident that I 
have the skills to be successful in a career” (Schultz & Stern, 
2013, g. 163). In addition, the foregoing effect may be especially 
substantial among low-income students, who are especially 
inclined to report skipping college on account of preferring or 
needing to make money right out of high school (Bozick & 
Deluca, 2011) and more sensitive to other indicators that work 
is immediately available after high school, such as high local 
employment rates (Bozick, 2009).1

Related Studies

Mandatory College Entrance Exam Studies

Since Illinois and Colorado implemented mandatory college 
entrance exam policies in 2001, several states have followed suit, 
and a handful of studies have assessed the impacts of these poli-
cies. Some studies have found positive effects of mandatory ACT 
and SAT policies on 4-year college attendance rates using aggre-
gate data that prevented researchers from examining effect het-
erogeneity based on individual characteristics (Goodman, 2016; 
Klasik, 2013). Another study uses College Board data to show 
that Maine’s mandatory policy increased 4-year college atten-
dance rates (Hurwitz et al., 2015).

The present study is most similar to Hyman’s (2017) work, 
which evaluated Michigan’s mandatory ACT policy imple-
mented in 2007. He used student-level data and found a modest 
positive effect on 4-year college attendance. Several contextual 
features of our study make it nonredundant with Hyman’s very 
informative study. Our investigation reflects a motivation to 
explore these nonredundancies. First, we assess the effects of a 
unique policy that jointly mandated ACT and NCRC-bearing 
WorkKeys: Although Michigan and Illinois mandated portions 
of the WorkKeys, they did not mandate the full set of assess-
ments needed for a student to be in the running for an NCRC, 
and thus, explicit career-ready signals were not a part of these 

states’ policies. We note, though, that Michigan has mandated 
the full set in more recent years (Michigan Department of 
Education, 2021). A second difference between our study and 
Hyman’s is that Hyman’s study speaks to only one highly specific 
historical and geographic context. Specifically, the postinterven-
tion period of his study corresponds almost exactly to the Great 
Recession. Michigan experienced dramatic economic setbacks 
during this period (Hyman, 2017). Local economic conditions 
interact with youths’ postsecondary decisions (Bozick, 2009; 
Hillman & Orians, 2013; Sutton et al., 2016). Therefore, man-
datory ACT may associate differently with college attendance in 
different historical and geographic contexts, making it worth-
while to build on Hyman’s study. Finally, our study offers addi-
tional explanation because we can estimate the effects of 
college-ready and career-ready signals on individuals’ college 
attendance probabilities.

Achievement Signaling Studies

Some existing literature suggests moderate effects of increased 
test scores and grades on students’ educational expectations 
(Andrew & Hauser, 2011; Jacob & Wilder, 2010), and there is 
evidence that these effects are more pronounced for more socio-
economically disadvantaged students (Karlson, 2019). What 
about signals more explicit than numeric grades and test scores, 
though? Papay et al. (2016) tested whether reaching the arbitrary 
“advanced” threshold in Massachusetts standardized tests affects 
students’ college attendance. For the most part, earning an 
“advanced” signal does not have an effect statistically distin-
guishable from zero, although an “advanced” signal in mathe-
matics does appear to increase low-income, urban students’ 
college attendance probabilities. In one of the studies most rele-
vant to the present research, Foote et al. (2015) tested the effect 
of ACT college-ready signals on Colorado students’ college 
attendance. In the aggregate, there is weak evidence that the 
college-ready signals boost students’ probabilities of college 
attendance. However, for low-income students in isolation, there 
is evidence of an effect, albeit evidence that is only moderately 
statistically precise. Our secondary analyses build on Foote 
et al.’s work by assessing whether their important finding repli-
cates in our larger sample and different context.

The Present Study

We are fundamentally interested in how college attendance 
behavior changes under a policy that introduced two simultane-
ous shocks—mandatory ACT and mandatory WorkKeys—that 
may have brought competing signals. We gain knowledge of 
these patterns by answering these research questions:

Research Question 1a: How has Wisconsin’s mandatory ACT-
mandatory WorkKeys policy impacted students’ probabil-
ities of 4-year college attendance?

Research Question 1b: How does economic group moderate 
the impact of Wisconsin’s mandatory ACT-mandatory 
WorkKeys policy on 4-year college attendance?

Research Question 1c: How does a school’s prior ACT-taking rate 
and a student’s economic group jointly moderate the impact 
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of Wisconsin’s mandatory ACT-mandatory WorkKeys 
policy on 4-year college attendance?

Research Question 2a: How does receiving ACT college-ready 
signals impact one’s probability of 4-year college 
attendance?

Research Question 2b: How does economic group moderate 
the impact of receiving ACT college-ready signals on 
4-year college attendance?

Research Question 3a: How does receiving a WorkKeys career-
ready signal impact one’s probability of 4-year college 
attendance?

Research Question 3b: How does economic group moderate 
the impact of receiving a WorkKeys career-ready signal on 
4-year college attendance?

Our answers to these research questions generate policy- 
relevant evidence: The pertinent policy mandates both the ACT, 
mandatory policies of which have caught many policymakers’ 
eyes, and NCRC-bearing WorkKeys, which no one has studied 
in relation to college attendance probabilities.

Methods

Data

We merge the Wisconsin Statewide Longitudinal Data System, 
which records academic and demographic information on every 
student in Wisconsin public K–12 schools, with the National 
Student Clearinghouse, a national data source that tracks where 
and when individuals enroll in postsecondary education, cover-
ing 97% of U.S. postsecondary education institutions in the fall 
of 2018 (National Student Clearinghouse Research Center, 
2019). When we assess the effect of the mandatory ACT-
mandatory WorkKeys policy on college attendance, our target 
population is the set of people who attended a Wisconsin public 
school for their 11th-grade spring and were in 11th grade 
between spring 2008 and spring 2017.2 We observe this full 
population (N ≈ 670,000). However, when we control for 10th-
grade test scores in our interrupted time-series design, we delete 
the 7% of cases that are missing one or more of these scores, 
yielding a sample of about 622,000 students. Thanks to the 
administrative nature of the data, missing test scores constitute 
the only missingness to address in our analyses. When we assess 
how college-ready signals and career-ready signals impact college 
attendance, we keep only students from 11th-grade cohorts in 
spring 2015 and later because we are specifically interested in 
how these signals affect students who are required to take the 
ACT and WorkKeys.

Measures

The outcome variable is a binary indicator of having enrolled—
without withdrawing before the start of the term—in an institu-
tion that grants bachelor’s degrees in the fall immediately 
following the academic year that one was expected to graduate 
high school. For brevity, we call this “college attendance,” but we 
recognize that the outcome does not encompass all sectors and 
timelines of college attendance. We focus on 4-year colleges 

because only they use the ACT as a criterion for admission, and 
therefore, mandatory ACT policies are designed to induce 4-year 
college attendance particularly. However, in supplemental analy-
ses, we estimate how Wisconsin’s policy affected 2-year college 
attendance and a collapsed outcome (i.e., attending either a 
4-year college or a 2-year college). We focus on immediate 
enrollments to not give earlier cohorts an “advantage” in terms of 
college attendance probabilities. The analytic sample includes 
both those who did and did not graduate high school to avoid 
overcontrol bias (Elwert & Winship, 2014). In our sample, 
about 36% of 11th graders attended a 4-year college immedi-
ately after when they were expected to graduate high school (cal-
culations our own; for more details, see Appendix B, available on 
the journal website).

The moderator variable is economic group, operationalized 
dichotomously with the category “low-income” if a student was 
recorded as receiving free- or reduced-price lunch for at least 2 
years and the category “middle/high-income” otherwise. About 
39% of the sample is in the former group, and about 61% is in 
the latter group. In Appendix C, available on the journal web-
site, we share the rationale for this dichotomization method. In 
terms of control variables, we include school fixed effects and the 
rich set of student-level characteristics listed in Appendix D, 
available on the journal website.

Analytic Strategy

Statewide intervention interrupted time series.  To answer Research 
Questions 1a through 1c, we use an interrupted time-series 
design, estimating the following model:

COLLEGE t t Dist t s ist= + + + + + +β β β β γ ε0 1 2
2

3 4ββ Xist ,� (1)

where COLLEGEist  is a binary indicator of college attendance 
for individual i  at high school s in cohort t, t is the 11th-grade 
cohort (t = 0 corresponds to 2008, t =1 corresponds to 2009, 
etc.), Dt  is a postintervention (2015 cohort or later) binary indi-
cator, Xist  is a vector of individual-level characteristics, γ s is the 
fixed effect of high school s, εist  is an idiosyncratic error term, 
and each β  is a coefficient or intercept parameter to be esti-
mated. The primary parameter of interest is β3, which represents 
the deviation in the college attendance probability trend that is 
associated with the policy change.

In more intuitive terms, we test for abrupt changes in college 
attendance outcomes following the intervention in spring 2015. 
We model the trend in college attendance outcomes before the 
intervention and use the continuation of this trend as the 
counterfactual for how college attendance outcomes would  
have changed over time in the absence of a mandatory ACT-
mandatory WorkKeys policy. This interrupted time-series 
approach is more commonly applied to aggregated data than 
individual-level data, but applications with individual-level data 
like ours (e.g., Jacob et al., 2017; Park-Gaghan et al., 2020) pro-
vide more statistical power and allow a fuller array of control 
variables. For more details on the identification assumptions, 
estimation, and inference in these analyses, see Appendix E avail-
able on the journal website.
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To assess effect heterogeneity by economic group (Research 
Question 1b), we estimate the model in Equation 1 separately 
for three groups: the full population, the population of low-
income students, and the population of middle/high-income 
students. To explore the role of schools’ prior ACT-taking rates 
(Research Question 1c), we employ two related strategies. First, 
for each economic group, we estimate the model in Equation 1 
among students at high schools that had preexisting mandatory 
ACT policies (N ≈ 77,000 students). Comparing these esti-
mates to the estimates based on students from all high schools 
helps us isolate the effect of being induced to take the WorkKeys 
alone without also being induced to take the ACT. With that 
said, to restrict to the schools with preexisting mandatory ACT 
policies is to sacrifice a lot of external validity. Therefore, to con-
duct a second analysis with a similar logic but with a less dra-
matic reduction in external validity, we also split the sample into 
schools with below-median ACT-taking rates and schools with 
above-median ACT-taking rates. For each combination of eco-
nomic group and ACT-taking two-quantile, we estimate the 
model in Equation 1. We put schools into ACT-taking two-
quantiles based on the ACT-taking rate of 11th graders right 
before the intervention (i.e., 11th graders in spring 2014). For 
this analysis, we must drop about 8,000 (1%) of students because 
they attended schools with no observations from spring 2014, 
probably because the schools did not exist in that year. The 
median student attended a high school with a spring 2014 ACT-
taking rate of 58%.

Nonequivalent dependent variable test.  To reduce internal valid-
ity concerns, we assess the association between Wisconsin’s 
policy intervention and a variable that is related to college atten-
dance but the policy should not have influenced. The logic of 
this check is as follows. Say one estimates a sizeable effect of the 
policy on college attendance. This abrupt change in college 
attendance probabilities could be spurious, that is, due to some 
other statewide change that coincided with the policy imple-
mentation. As examples, this statewide change could be a con-
current policy shift or simply a coincidental change in the 
composition of 11th-grade students such that the new cohort 
was unusually inclined toward college. If the abrupt change in 
college attendance probabilities is spurious, the spurious source 
of change should have also impacted other outcomes that cap-
ture students’ college-orientedness. Thus, an apparent effect of 
the policy on a nonequivalent dependent variable would suggest 
that the policy effect on college attendance may be spurious. 
Conversely, if the estimated effect of the policy on college atten-
dance reflects a true causal effect unplagued by coinciding 
changes, then the apparent impact of the policy on the non-
equivalent dependent variable should be small (Shadish et al., 
2002).

For a nonequivalent dependent variable, we use a binary indi-
cator of whether the student took an Advanced Placement (AP) 
exam in 11th grade. Henceforth, we call this variable “AP par-
ticipation.” According to Coryn and Hobson (2011), the main 
outcome of interest and the nonequivalent dependent variable 
“should consist of similar . . . latent constructs” (p. 33). AP par-
ticipation meets this criterion because college attendance and AP 

participation share the latent construct of college-orientedness, 
itself a function of many determinants that the two variables 
share: educational aspirations and expectations, academic 
achievement, socioeconomic advantage, conscientiousness, 
future orientation, and more. Indeed, the very premise of AP 
exams is to offer college credit opportunities to high school stu-
dents who already plan to attend college. The link between the 
two outcomes is not only face valid but also borne out by 
descriptive statistics: In our sample, 77% of 11th-grade AP par-
ticipants immediately attend college compared to only 27% of 
11th-grade AP nonparticipants. In addition to sharing latent 
constructs, AP participation and college attendance further 
resemble each other in that they are binary manifestations of an 
individual’s orientation toward college. For all these reasons, in 
the absence of an intervention that affects one outcome but not 
the other, we expect increases in AP participation to go along 
with increases in college attendance. Beyond consisting of simi-
lar latent constructs as the outcome of interest, the other crite-
rion for a nonequivalent dependent variable is that it be 
“predicted not to change because of the treatment” (Shadish 
et  al., 2002, p. 509). Wisconsin’s mandatory ACT-mandatory 
WorkKeys policy is unlikely to have affected whether students 
took an AP exam because students had to take the ACT and 
WorkKeys in late February or early March, after they were 
expected to have signed up for AP exams, which take place in 
May but have a November registration deadline. To conduct the 
nonequivalent variable test, we estimate the same model shown 
in Equation 1 except that the dependent variable is AP 
participation.

ACT benchmark regression discontinuity design.  To answer Research 
Questions 2a and 2b, we apply a regression discontinuity design to 
test for abrupt changes in the probability of college attendance 
associated with meeting the college-ready benchmark for each 
ACT subject test. We do so separately for low-income students, 
middle/high-income students, and the full population. Our strat-
egy is to compare the college attendance probability of students 
just at the cutoff to the probability projected by the local precutoff 
trend that describes how the probability of college attendance 
changes with respect to subject test score. In particular, for each 
subject test (English, mathematics, reading, science), we estimate 
the model

COLLEGE D M D M Di i i i i i i= + − + + +δ δ δ δ0 1 2 31( ) ( ) , � (2)

where COLLEGEi is a binary indicator of whether student i 
immediately attended a 4-year college, Di is a binary indicator of 
whether student i met the college-ready benchmark in the sub-
ject, Mi is student i ’s scale score on the subject test, i  is an 
idiosyncratic error term, and each δ  is a coefficient or intercept 
parameter to be estimated. The primary parameter of interest is 
δ3, which represents the effect that barely reaching the bench-
mark versus barely not reaching it has on the probability of col-
lege attendance. Appendix F, available on the journal website, 
provides more details on the identification assumptions, estima-
tion, and inference in these analyses.
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NCRC regression discontinuity design.  To answer Research Ques-
tions 3a and 3b, we similarly apply a regression discontinuity 
design to test for abrupt changes in the probability of college 
attendance associated with meeting the cutoff WorkKeys scores 
for NCRC eligibility. Because NCRC eligibility is a function 
of three scores, we apply a binding-score regression disconti-
nuity strategy, as described by Reardon and Robinson (2012). 
The binding score is the minimum of the three scaled scores 
(with each scale score recentered so that the cutoff is set to zero). 
Accordingly, the binding score is an appropriate running vari-
able because it perfectly determines treatment status: All stu-
dents with a binding score of zero and greater qualify for an 
NCRC, and all students with a binding score below zero do 
not qualify for an NCRC. Our strategy is to compare the col-
lege attendance probability of students just at the cutoff to the 
probability projected by the local precutoff trend that describes 
how the probability of college attendance changes with respect 
to binding score. In particular, we estimate the same model as 
shown in Equation 2 except that Mi  now represents student  
i’s WorkKeys binding score and Di  now represents a binary 
indicator of whether student i ’s binding score qualified the stu-
dent for an NCRC. Appendix G, available on the journal web-
site, provides more details on the identification assumptions, 
estimation, and inference in these analyses.

Results

Effect of Statewide Intervention

Pooling all students, the findings suggest that Wisconsin’s man-
datory ACT-mandatory WorkKeys policy has had a modest but 
nontrivial impact on college attendance. Before inspecting the 
formal estimates from the individual-level interrupted time-
series analysis, one can see in the middle trend of Figure 1 that 
the intervention coincided with a jump in the college attendance 
rate examined descriptively at the cohort level. This visual jump 
is quite small but nevertheless suggests a discontinuation of the 
trend that college attendance rates were following before the 

intervention. The formal estimates bear out what Figure 1 shows 
visually: The main effect of the policy is estimated at a 0.6 per-
centage point increase in the probability of college attendance 
(Table 1, first column). To one decimal place, this estimate 
equals the main effect of Michigan’s mandatory ACT policy, as 
estimated by Hyman (2017). The 95% confidence interval 
around our estimate excludes zero, so random chance is a weak 
candidate to explain the estimated effect.

However, investigating low-income students in isolation, we see 
little evidence of a policy effect on college attendance. The policy 
effect on low-income students’ probabilities of college attendance is 
estimated at –0.2 percentage points, effectively an estimate of no 
effect (Table 1, second column). The 95% confidence interval does 
not stray far from zero; even the upper limit of this interval is only 
a 0.5 percentage point boost, suggesting that a true effect greater 
than a modest 0.5 percentage points would be very surprising. As 
reference, even this unlikely effect size would trail behind the 4 
percentage point boost seen in experimental evaluations of college 
access programs (Harvil et al., 2012). In terms of both practical and 
statistical significance, there is little evidence that the policy 
increased college attendance among low-income students. The null 
finding from the individual-level analysis is consistent with what 
the bottom trend of Figure 1 shows descriptively with cohort-level 
trends: Among low-income students, the statewide intervention 
did not coincide with a jump in aggregate college attendance rates.

In contrast to low-income students, middle/high-income stu-
dents seemed to have become more likely to attend college due 
to the policy. The policy effect on middle/high-income students’ 
probabilities of college attendance is estimated at 1.7 percentage 
points (Table 1, third column). This is a meaningful effect size: 
It corresponds to hundreds of additional middle/high-income 
Wisconsinites attending college directly after high school every 
year, and it is about two-thirds the size of the aggregate effect of 
class size reduction (Dynarski et  al., 2010), a more expensive 
intervention. Thus, especially considering the principle that 
“effect sizes from lower-cost interventions are more impressive 
than similar effects from costlier programs” (Kraft, 2020, p. 246), 
the estimated effect of the policy is of noteworthy magnitude for 
middle/high-income students. In addition to the point estimate 
being sizable, the 95% confidence interval around this estimate 
excludes zero, so random chance is probably not responsible for 
our identification of a positive effect.
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Figure 1. Graphical depiction of unconditional, immediate 
4-year college attendance rates (in percentages), by 11th-grade 
cohort and economic group.

Table 1
Interrupted Time-Series Estimates Relating 

Wisconsin’s Mandatory ACT/WorkKeys Policy to 
4-Year College Attendance, by Economic Group

All Low-Income
Middle/High-

Income

Time 0.5 [0.4, 0.7] –0.5 [−0.7, −0.3] 1.2 [1.0, 1.4]
Time2 –0.1 [–0.1, −0.0] 0.0 [0.0, 0.1] –0.1 [−0.2, −0.1]
Policy 0.6 [0.1, 1.1] –0.2 [−0.8, 0.5] 1.7 [1.0, 2.5]

Note. Quantities are expressed as percentage points; 95% confidence intervals are 
in brackets. Between the middle/high-income and low-income populations, the 
difference in the policy coefficients, 1 7 0 2 1 9. . .− − =( ) , is statistically significant 
with a p value of .0001.
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Furthermore, we can be reasonably confident that the greater 
policy effect estimate among middle/high-income students versus 
low-income students is not due to random chance given that the 
difference in the coefficients in the two groups, 1 7 0 2 1 9. . .− −( ) = , 
is statistically significant (p = .0001). This significant contrast is 
consistent with what one sees when visually comparing middle/
high-income students’ cohort-level trends to low-income stu-
dents’ cohort-level trends: The statewide intervention coincided 
with a sharp jump in aggregate college attendance rates among 
middle/high-income students, but with no substantial jump 
among low-income students (Figure 1).

Interested readers can consult Appendix H and Appendix I, 
respectively, available on the journal website, for two sets of sup-
plemental analyses that we left out of the main article for brevity: 
results from a comparative interrupted time-series analysis and 
results related to 2-year college attendance.

Nonequivalent dependent variable test.  A nonequivalent depen-
dent variable test can help assess whether the patterns identi-
fied previously are due to spurious factors. Although our best 
estimates suggest that Wisconsin’s mandatory ACT-mandatory 
WorkKeys policy had a positive effect on middle/high-income 
students’ college attendance and no effect on low-income stu-
dents’ college attendance, we are aware that statewide changes 
simultaneous to the policy could bias our estimates if these 
changes are not sufficiently addressed by observed covariates 
and pretreatment trends. What if some other shock in 2015 
increased middle/high-income students’ college-orientedness 
without affecting those of low-income students? What if later 
cohorts just happened to be composed of academically excep-
tional middle/high-income students but academically typical 
low-income students? We can get a sense of how plausible these 
possibilities are by seeing whether our college attendance results 
replicate when we consider a dependent variable, AP participa-
tion, that is related to college attendance but that Wisconsin’s 
policy should not have influenced.

We precisely estimate a null effect of Wisconsin’s mandatory 
ACT-mandatory WorkKeys policy on AP participation in the 
aggregate and for both economic groups (Table 2). This is the 
logically expected result in the absence of confounding factors 
given that the policy intervention in 2015 happened too late to 

affect whether students in that year’s 11th-grade cohort took an 
AP exam because students needed to sign up for AP exams before 
they were exposed to the new mandatory tests. These null find-
ings are encouraging in that they lessen concerns of confounding 
factors in general, but they are encouraging moreover because 
they lessen concerns of heterogeneously confounding factors. 
Recall that the main takeaway of our college attendance results is 
that the policy seems to have benefited middle/high-income stu-
dents but not affected low-income students at all. Therefore, the 
nonequivalent dependent test would raise particular concern if it 
showed greater estimates for middle/high-income students than 
for low-income students. This pattern does not arise. Instead, 
when it comes to AP participation, the estimated effects of the 
policy for the two economic groups are statistically indistin-
guishable (p = .7 for difference in coefficients); in contrast, 
when it comes to college attendance, the estimated effects of the 
policy for the two economic groups are statistically significantly 
different (p = .0001 for difference in coefficients).

If the apparent effect heterogeneity in the college attendance 
estimates were due only to the 2015 cohort of middle/high-
income 11th graders’ underlying characteristics or experiences, 
which caused them alone to be highly oriented toward college, 
then two findings from the nonequivalent dependent variable 
test would be surprising: (a) the null finding for middle/high-
income students and (b) the statistically equivalent estimates for 
middle/high-income versus low-income students. In short, the 
results of the nonequivalent dependent variable test reduce inter-
nal validity concerns in our estimates of how the policy affected 
college attendance among each economic group. To reduce 
internal validity concerns even further, we conduct nonequiva-
lent dependent variable tests that use student demographic char-
acteristics as dependent variables. For brevity, the main text of 
this article leaves out these results, but they are available in 
Appendix J, available on the journal website, and are consistent 
with the results that come from analyzing AP participation.

Competing explanations of main findings.  Overall, the foregoing 
findings suggest that the mandatory ACT-mandatory WorkKeys 
policy has had no effect on low-income students’ college atten-
dance and a positive effect on middle/high-income students’ col-
lege attendance. There are at least two possibilities to explain the 
null finding among low-income students: (a) that neither man-
datory ACT nor mandatory WorkKeys have any independent 
effect on low-income students’ college attendance and (b) that 
mandatory ACT and mandatory WorkKeys have competing 
effects that cancel each other out. To weigh these competing 
explanations with suggestive evidence, we conduct two analyses: 
one on heterogeneous policy effects by prior ACT-taking rates 
and another on the effects of receiving college- and career-ready 
signals themselves.

We assess how estimated policy effects differ with respect to 
schools’ prepolicy ACT-taking rates because the results can give 
suggestive, although not conclusive, evidence on whether the 
mandatory WorkKeys component of the policy plays a role in 
the observed patterns, as opposed to the mandatory ACT com-
ponent alone being responsible. Schools with proportionally 
more prepolicy ACT-takers are those where we expect students 
to benefit the least from mandatory ACT because those students 

Table 2
Interrupted Time-Series Estimates Relating 

Wisconsin’s Mandatory ACT/WorkKeys Policy 
to Junior-Year AP Exam Participation—a 

Nonequivalent Dependent Variable That Wisconsin’s 
Policy Should Not Affect—by Economic Group

All Low-Income Middle/High-Income

Time 1.0 [0.7, 1.4] 0.2 [−0.1, 0.4] 1.3 [0.9, 1.8]
Time2 0.0 [0.0, 0.1] 0.1 [0.0, 0.1] 0.0 [−0.0, 0.1]
Policy –0.3 [−1, 0.4] –0.3 [−0.9, 0.4] 0.0 [−1.0, 1.0]

Note. Quantities are expressed as percentage points; 95% confidence intervals are 
in brackets. Between the middle/high-income and low-income populations, the 
difference in the policy coefficients, 0 0 3 0 3− −( ) =. . , is statistically insignificant 
with a p value of .7.
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would likely be taking the ACT whether it was mandatory or 
not. Thus, if mandatory ACT and mandatory WorkKeys have 
competing effects that cancel each other out, we expect a nega-
tive effect of the policy among students at schools with very high 
prepolicy ACT-taking rates because the policy induces these stu-
dents to take the WorkKeys but mostly does not induce them to 
take the ACT.

Quasi-experimentally testing the effects of receiving college- 
and career-ready signals also helps us disentangle the role of the 
ACT and the role of the WorkKeys. Students receiving college 
readiness signals from the ACT also tend to receive career readi-
ness signals from the WorkKeys (for correlations, see Appendix K, 
available on the journal website). Therefore, to the extent that 
scoring well on both tests creates a tension from mixed signals, 
many students experience this tension. When it comes to the 
greater policy effect among middle/high-income students com-
pared to low-income students, this contrast could be explained by 
the tension being unequally relevant for the two groups; for exam-
ple, mandatory ACT may raise everyone’s college attendance 
probabilities, whereas mandatory WorkKeys may reduce only low-
income students’ college attendance probabilities. We assess the 
possibility that college readiness signals and career readiness sig-
nals have opposite effects on college attendance and, if so, for 
whom. The results can help, first, disentangle competing explana-
tions for the null effect among low-income students and the posi-
tive effect among middle/high-income students and, second, hint 
at whether Bayesian learning drives the observed patterns.

Statewide Intervention Effect Heterogeneity  
by Prepolicy ACT-Taking Rates

The results from all schools, shown in Table 1, differ quite starkly 
from the results when we restrict our analysis to students at 
schools with preexisting mandatory ACT policies (Table 3). 
Pooling low- and middle/high-income students at such schools, 
the estimated policy effect on college attendance is sizeable and 
negative, with a 95% confidence interval that excludes zero. This 
finding contrasts with the modest positive estimate found when 
analyzing all schools (Table 1), and the difference between the 
two estimates is statistically significant (p = .006). Among low-
income students at schools with preexisting mandatory ACT 

policies, the estimate is sizeable and negative, contrasting with 
the small estimate found when analyzing all schools. However, 
consistent with the result from all schools, the 95% confidence 
interval includes zero, albeit only by a small margin. Indeed, 
there is not quite a statistically significant difference between the 
estimate for low-income students at all schools and the estimate 
for low-income students at schools with preexisting mandatory 
ACT policies (p = .16). Among middle/high-income students at 
schools with preexisting mandatory ACT policies, the estimate is 
small and positive, with a 95% confidence interval that includes 
zero. In magnitude, this finding contrasts with the sizeable, posi-
tive result found when analyzing all schools; however, this con-
trast in point estimates is not statistically significant (p = .36) 
due to the wide confidence interval around the estimate for 
schools with preexisting mandatory ACT policies. Overall, 
among students whose schools already mandated them to take 
the ACT, there is suggestive evidence that Wisconsin’s manda-
tory ACT-mandatory WorkKeys policy had no effect on middle/
high-income students and a negative effect on low-income 
students.

In an analysis that has a similar logic as the aforementioned 
but leverages information from more schools, we assess how esti-
mated policy effects differ between students at schools with 
below-median ACT-taking rates and students at schools with 
above-median ACT-taking rates. The results from this analysis 
(Table 4) point to some similar patterns as the results presented 
in the previous paragraph. In each economic group, schools with 
proportionally more prepolicy ACT-takers are those where stu-
dents are estimated to benefit the least from the policy, a finding 
consistent with what we found when analyzing schools with pre-
existing mandatory ACT policies. The difference in policy effect 
estimates between above- and below-median schools is especially 
pronounced among low-income students, for whom the two 
estimates differ by 1.3 percentage points, have opposite signs, 
and have a statistically significant contrast (p = .048). The cor-
responding contrasts among middle/high-income students and 
among the pooled population are not statistically significant at 
the .05 level, although in each case, the point estimate at above-
median schools trails the point estimate at below-median schools 
by a full percentage point. In total, the results in this paragraph 
and the previous give suggestive evidence that schools with  
more prepolicy ACT participation saw the least benefit from 
Wisconsin’s policy. Without providing definitive proof, this evi-
dence is consistent with the notion that mandatory ACT and 
mandatory WorkKeys had competing effects on college atten-
dance—mandatory ACT having some positive effects and man-
datory WorkKeys having some negative effects.

Effect of ACT College Readiness Signals

To disentangle the roles of the ACT and WorkKeys, we also esti-
mate how receiving college readiness signals affects students’ prob-
abilities of college attendance. We do not find good evidence of 
such an effect. Figure 2 shows the trends in college attendance 
probability with respect to ACT English scale score (Appendix L, 
available on the journal website, shows the trends for all combina-
tions of subject test and economic group, with none of them differ-
ing meaningfully from the trends in Figure 2). This figure illustrates 

Table 3
Interrupted Time-Series Estimates Relating 

Wisconsin’s Mandatory ACT/WorkKeys Policy to 
4-Year College Attendance by Economic Group 
and Among Only Students at High Schools With 
Mandatory ACT Policies That Existed Before the 

Statewide Intervention

All Low-Income
Middle/High-

Income

Time –0.5 [−0.9, −0.1] –1.7 [−2.1, –1.2] 1.1 [0.4, 1.9]
Time2 0.0 [–0.0, 0.1] 0.1 [0.1, 0.2] –0.1 [−0.2, −0.0]
Policy –1.4 [−2.8, −0.0] –1.4 [−2.8, 0.1] 0.3 [–2.5, 3.2]

Note. Quantities are expressed as percentage points; 95% confidence intervals are 
in brackets.
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that there is no discontinuity in college attendance probabilities at 
the college-ready benchmark, a finding that the formal regression 
discontinuity estimates bear out. Ninety-five percent confidence 
intervals on these signal effects include zero in all cases, and point 
estimates are practically insignificant in all cases except a few where 
the estimates are implausibly negative (Table 5). There is no subject 
or income group for which the results indicate a positive effect of 
the signals on college attendance. These findings are inconsistent 
with the notion that mandatory ACT policies can induce college 
attendance by promoting Bayesian updating, although the findings 
do not on their own discredit the notion that mandatory ACT 
policies can induce college attendance via other mechanisms. We 
emphasize that the results from this analysis are imprecise, so even 
though there are no subjects for which the best estimate is a large 
positive effect, all 95% confidence intervals include the possibility 
of a large positive effect.

Effect of NCRC Career-Ready Signal

To disentangle the roles of the ACT and WorkKeys even further, 
we estimate how receiving career readiness signals affects stu-
dents’ probabilities of college attendance. Pooling all students 
regardless of economic group, we do not find good evidence that 
being deemed career-ready with an NCRC decreases the proba-
bility of college attendance. The first panel of Figure 3 shows 
that college attendance probabilities increase relatively smoothly 
as WorkKeys binding scores increase around the cutoff, with no 
apparent discontinuity at the cutoff itself. This suggests that 
NCRC eligibility has no effect on college attendance. The for-
mal regression discontinuity estimates confirm this result: The 
effect of NCRC eligibility on the probability of college atten-
dance is estimated at a meager 0.1 percentage points (Table 6).

Evidence of an effect, especially a negative effect, is also weak 
for each economic group in isolation. Descriptively, the patterns 
in Figure 3 suggest a potentially negative effect of NCRC eligi-
bility on low-income students’ college attendance and a poten-
tially positive effect on that of middle/high-income students. In 
particular, low-income students who score just high enough to 
earn an NCRC are slightly less likely to attend college than those 
who just miss the cutoff and even more so than we would expect 
based on the trend before the cutoff. Conversely, middle/high-
income students who make the cutoff appear more likely to 
attend than those who just miss the cutoff. However, the confi-
dence intervals on the regression discontinuity estimates include 
zero (Table 6), perhaps due to the wide confidence intervals that 
arise when one accounts for a discrete running variable with 
appropriate conservativism (Kolesár & Rothe, 2018). Therefore, 
after stratifying the population by economic group, there is still 
not a strong case that students’ decisions to attend or forgo col-
lege are responsive to their eligibility for an NCRC. We reiterate, 
however, that there is suggestive evidence that NCRC eligibility 
causes middle/high-income students’ college attendance proba-
bilities to increase, the opposite direction of the hypothesized 
effect. Similar to the ACT regression discontinuity results, how-
ever, these results are imprecisely estimated.3

Discussion

The policy’s greater estimated effect for middle/high-income 
students than low-income students runs contrary to the goals of 

Table 4
Interrupted Time-Series Estimates Relating Wisconsin’s Mandatory ACT/WorkKeys Policy to 4-Year College 

Attendance by Economic Group and the Preintervention ACT-Taking Rate of the Student’s High School

All Low-Income Middle/High-Income

  Below-Median Above-Median Below-Median Above-Median Below-Median Above-Median

Time 0.7 [0.4, 0.9] 0.5 [0.3, 0.7] 0.00 [−0.3, 0.3] –0.9 [−1.2, −0.6] 1.3 [0.9, 1.6] 1.2 [0.9, 1.4]
Time2 –0.1 [−0.1, −0.0] –0.1 [−0.1, −0.0] –0.0 [−0.0, 0.0] 0.1 [0.0, 0.1] –0.2 [−0.2, −0.1] –0.1 [−0.2, −0.1]
Policy 1.3 [0.4, 2.1] 0.3 [−0.3, 1.0] 0.5 [−0.4, 1.5] –0.8 [−1.7, 0.1] 2.5 [1.1, 3.9] 1.4 [0.6, 2.3]

Note. Students in the below-median group attended high schools where the ACT-taking rate in the year before the intervention was below 58%, the median school ACT-
taking rate that students experienced in this year. Students in the above-median group attended schools with corresponding rates above 58%. Quantities are expressed as 
percentage points; 95% confidence intervals are in brackets. Between low-income students at below-median schools and low-income students at above-median schools, 
the difference in the policy coefficients, 0 5 0 8 1 3. . .− −( ) = , is statistically significant with a p value of .048

Figure 2. Probability of 4-year college attendance among 
students with varying ACT English scale scores.
Note. The dashed line denotes the score that ACT considers the 
college-ready benchmark for English courses.
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Table 5
Point Estimates and 95% Confidence Intervals From a Regression Discontinuity Design  
Estimating the Impact of ACT College Readiness Signals on the Probability of 4-Year  

College Attendance by Economic Group

Economic Group Subject Point Estimate [95% Confidence Interval] N in Bandwidth

All English –1.0 [−5.0, 2.9] 58,900
Mathematics –1.6 [−5.6, 2.4] 50,600
Reading –0.2 [−4.0, 3.7] 58,200
Science 0.1 [–3.5, 3.8] 77,500

Low-income English –1.6 [−6.0, 2.7] 28,500
Mathematics –0.4 [−7.7, 6.9] 17,500
Reading –0.6 [−7.3, 6.0] 21,800
Science –1.3 [−6.8, 4.2] 27,200

Middle/high-income English –0.3 [−5.0, 4.5] 30,300
Mathematics –2.2 [−5.8, 1.4] 33,100
Reading 0.1 [–3.1, 3.3] 36,500
Science 0.8 [−3.6, 5.2] 50,400

Note. Quantities are expressed in percentage points. Standard errors are bounded misspecification errors. The bandwidth is 3 scale score points. The trend between the 
running score and outcome variable is specified linearly.

Figure 3. Probability of 4-year college attendance among students with varying binding scores by economic group.
Note. A binding score of 0 means that the student’s lowest scale score in the three WorkKeys areas was exactly at the cutoff to 
qualify for a National Career Readiness Certificate, a binding score of –1 means that the lowest score was 1 scale score point below 
the cutoff, and so forth.

Table 6
Point Estimates and 95% Confidence Intervals From Regression Discontinuity Design Estimating  

the Impact of National Career Readiness Certificate (NCRC) Eligibility on the Probability of  
4-Year College Attendance by Economic Group

All Low-Income Middle/High-Income

Point estimate [95% confidence interval] 0.1 [–4.0, 4.1] –0.7 [−3.7, 2.3] 2.6 [–4.1, 9.3]
N in bandwidth 49,400 31,500 17,900

Note. Quantities are expressed in percentage points. Standard errors are bounded misspecification errors. The bandwidth is 3 binding score points. The trend between the 
running score and outcome variable is specified linearly.
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the policy, chief among them the goal of narrowing economic 
disparities in higher education (Department of Public 
Instruction, 2012). Wisconsin intended for its mandatory ACT-
mandatory WorkKeys policy to promote both excellence and 
equity. However, based on our findings, the policy promoted 
excellence at the expense of equity, at least if one considers aggre-
gate educational production to capture the concept of excel-
lence. If our estimates are accurate, then evaluating Wisconsin’s 
mandatory ACT-mandatory WorkKeys policy requires one to 
compare the benefits of overall increased educational production 
to the downsides of widened inequality, a complicated calculus 
(Le Grand, 1990).

States and districts contemplating mandatory testing policies 
should weigh the current evidence alongside prior evidence 
(Dynarski, 2018) that largely indicates that mandatory college 
entrance exam policies in isolation promote both excellence and 
equity. Along with the prior evidence, our own results can help 
these actors contrast mandatory ACT-mandatory WorkKeys 
policies with mandatory ACT policies in isolation. At schools 
where Wisconsin’s policy mostly induced students to take the 
WorkKeys but did not induce them to take the ACT because 
they probably would have been taking the ACT anyway, esti-
mated policy effects among low-income students are negative 
and are less than the estimates at other schools. Although these 
relationships are of mixed statistical significance, they point to 
some interpretations that compare the two components of the 
policy to one another. One interpretation of the findings is that 
mandatory WorkKeys alone would provide less benefit (or more 
harm) than mandatory ACT alone. A stronger interpretation is 
that mandatory ACT alone would be beneficial, whereas manda-
tory WorkKeys alone would be detrimental. Our results do not 
allow us to make either interpretation with full confidence. Still, 
synthesizing our findings with the prior research, we appraise the 
evidence as supporting mandatory ACT alone above a joint 
mandatory ACT-mandatory WorkKeys, at least vis-à-vis college 
attendance and equity therein.

When it comes to the effects of state policies involving the 
WorkKeys, the body of evidence is thin in general, and thus we 
encourage evaluations in other states. Wisconsin is not the only 
state to fund some sort of WorkKeys requirement. For example, 
while Michigan initially mandated only two of the three 
WorkKeys assessments that determine NCRC eligibility, it now 
mandates all three (Michigan Department of Education, 2021). 
With a narrower requirement, Kentucky mandates that students 
who are on a career pathway take all three assessments (Kentucky 
Workforce Investment Board, 2012). To the best of our knowl-
edge, the effects of these states’ WorkKeys policies on educa-
tional and career outcomes are unknown. Future research ought 
to estimate these effects.

Regarding the effects of informational signals, the findings 
suggest, albeit with statistical imprecision, that neither ACT 
college-ready signals nor WorkKeys career-ready signals cause 
students to update their beliefs in a Bayesian fashion. To people 
who doubt Bayesian learning theory, these findings may be 
unsurprising. After all, individuals can go to college whether or 
not they meet the college-ready benchmarks and can directly 
enter the workforce whether or not they are deemed career-
ready. Barely meeting versus barely missing these cutoffs does 

not remove or impose any structural barriers to college atten-
dance, so one who is skeptical of behavioral mechanisms like 
Bayesian updating may not expect any effect of the signals at all. 
On the other hand, to people compelled by Bayesian learning 
theory, the findings are perhaps surprising given that both the 
college-ready and the career-ready signals are very explicit. For 
example, if Bayesian learning theory holds water, we would 
expect a direct label of college readiness from a supposedly repu-
table source to cause students to update their beliefs about their 
probabilities of succeeding in college and therefore alter their 
propensity to attend. Potential explanations include that stu-
dents pay little attention to their score reports and therefore fail 
to notice the signals, that students do not trust the assessments 
as evaluators of their college or career readiness, that many stu-
dents have already developed certainty in their ability to succeed 
in college by 11th grade, and of course, that Bayesian learning 
theory is inaccurate in general. Because Bayesian learning theory 
has implications for the human capital payoff of policies that 
send signals to students, we encourage future studies that test for 
Bayesian updating from publicly funded exams.
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1Of course, inducing students to attain National Career Readiness 
Certificates (NCRCs) is not necessarily the only mechanism by which 
a mandatory WorkKeys policy could affect 4-year college attendance 
rates, and inducing students to attain “college-ready” signals is not 
the only mechanism by which a mandatory ACT policy could do so. 
Mandatory WorkKeys could discourage college attendance by putting 
direct workforce entry on students’ minds regardless of whether they 
attain an NCRC. Alternatively, mandatory WorkKeys could encourage 
college attendance among the highest scorers by sending a signal that 
they are unusually skilled in mathematical and graphic literacy. When 
it comes to mandatory ACT, college mailing lists constitute another 
mechanism through which mandatory ACT might make students more 
likely to attend college. ACT-takers receive brochures from colleges, 
and higher scorers receive more brochures because many colleges set 
score thresholds for their mailing lists. Thus, when the mandatory ACT 
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policy induces a student to take the ACT, the student is exposed to a 
greater quantity and variety of colleges than otherwise expected, espe-
cially if the student attains a high score. If this mechanism plays a role, 
then it may do so especially for middle/high-income students or espe-
cially for low-income students: Middle/high-income students have the 
means to change their plans upon receiving advertisements from previ-
ously unknown colleges—some of them expensive private colleges—
but low-income students might know of fewer colleges and thus have 
more to gain from the exposure. In short, WorkKeys and ACT might 
influence students’ college attendance probabilities via mechanisms 
unrelated to NCRC eligibility and “college-ready” benchmarks, respec-
tively. Nevertheless, for reasons elaborated later, the data at hand are 
best suited to testing the NCRC eligibility theory that links WorkKeys 
to college attendance and the “college-ready” benchmark theory that 
links ACT to college attendance.

2We cannot study individuals who were in 11th grade after spring 
2017 because we do not have data on their postsecondary enrollment.

3One limitation of the regression discontinuity design is that it 
yields only local estimates that do not generalize to students whose 
binding scores are well above or below the NCRC cutoff. The man-
datory WorkKeys policy may well have a more significant effect on 
students who (a) would not have taken the WorkKeys without the man-
datory policy and (b) are far above the NCRC eligibility threshold. An 
analogous possibility holds in the case of ACT college readiness signals. 
Indeed, if signals from the ACT and WorkKeys encourage college atten-
dance exclusively among people higher on the exam score distributions, 
then the greater policy effect among middle/high-income students ver-
sus low-income students may be expected because comparatively few 
low-income students score high on the exams. Unfortunately, however, 
we cannot internally validly estimate how NCRC attainment affects 
students far from the NCRC eligibility threshold because the logic of 
the regression discontinuity design does not apply, and the same goes 
for the effects of ACT college readiness signals on students far from the 
college-ready thresholds.

References

ACT. (2020b). WorkKeys for educators: The National Career Readiness 
Certificate. http://www.act.org/content/act/en/products-and-ser-
vices/workkeys-for%0Aeducators/ncrc.htm%0A

Andrew, M., & Hauser, R. M. (2011). Adoption? Adaptation? 
Evaluating the formation of educational expectations. Social Forces, 
90(2), 497–520. https://doi.org/10.1093/sf/sor005

Belley, P., & Lochner, L. (2007). The changing role of family income 
and ability in determining educational achievement. Journal of 
Human Capital, 1(1), 37–89.

Bergman, P., Denning, J. T., & Manoli, D. (2019). Is information 
enough? The effect of information about education tax benefits 
on student outcomes. Journal of Policy Analysis and Management, 
38(3), 706–731. https://doi.org/10.1002/pam.22131

Bird, K. A., Castleman, B. L., Goodman, J., & Lamberton, C. (2017). 
Nudging at a national scale: Experimental evidence from a FAFSA 
completion campaign. National Bureau of Economic Research, 
Cambridge, MA, USA, Working Paper, 26158.

Bozick, R. (2009). Job opportunities, economic resources, and the post-
secondary destinations of American youth. Demography, 46(3), 
493–512.

Bozick, R., & Deluca, S. (2011). Not making the transition to col-
lege: School, work, and opportunities in the lives of American 
youth. Social Science Research, 40(4), 1249–1262. https://doi.
org/10.1016/j.ssresearch.2011.02.003

Breen, R. (1999). Beliefs, rational choice and Bayesian learning. 
Rationality and Society, 11(4), 463–479. https://doi.org/10.1177/ 
104346399011004005

Coryn, C. L. S., & Hobson, K. A. (2011). Using nonequivalent 
dependent variables to reduce internal validity threats in quasi-
experiments: Rationale, history, and examples from practice. New 
Directions for Evaluation, 131, 31–39. https://doi.org/10.1002/ev

DeFour, M. (2012, September 13). All public high school juniors would 
take ACT in 2014–15 under Evers proposal. Wisconsin State Journal. 
https://madison.com/news/local/education/local_schools/all-pub-
lic-high-school-juniors-would-take-act-in-2014-15-under-evers-
proposal/article_22dbbedc-fcea-11e1-a690-001a4bcf887a.html

Department of Public Instruction. (2012). Agency budget request: 2013–
2015 biennium.

Dynarski, S. M. (2018). ACT/SAT for all: A cheap, effective way to nar-
row income gaps in college. https://www.brookings.edu/research/
act-sat-for-all-a-cheap-effective-way-to-narrow-income-gaps-in-
college/

Dynarski, S. M., Hyman, J., & Schanzenbach, D. W. (2010). 
Experimental evidence on the effect of childhood investments 
on postsecondary attainment and degree completion. Journal 
of Policy Analysis and Management, 32(4), 692–717. https://doi.
org/10.1002/pam.21715

Elwert, F., & Winship, C. (2014). Endogenous selection bias: The 
problem of conditioning on a collider variable. Annual Review 
of Sociology, 40, 31–53. https://doi.org/10.1146/annurev-soc- 
071913–043455

Foote, A., Schulkind, L., & Shapiro, T. M. (2015). Missed signals: 
The effect of ACT college-readiness measures on post-secondary 
decisions. Economics of Education Review, 46, 39–51. https://doi 
.org/10.1016/j.econedurev.2015.02.002

Goodman, S. (2016). Learning from the test: Raising selective college 
enrollment by providing information. The Review of Economics and 
Statistics, 98(4), 671–684. https://doi.org/10.1162/REST_a_00600

Gurantz, O., Howell, J., Hurwitz, M., Larson, C., Pender, M., & White, 
B. (2021). A national-level informational experiment to promote 
enrollment in selective colleges. Journal of Policy Analysis and 
Management, 40(2), 453–479. https://doi.org/10.1002/pam.22262

Harvil, E. L., Maynard, R. A., Nguyen, H. T. H., Robertson-Kraft, C., & 
Tognatta, N. (2012). Effects of college access programs on college readiness 
and enrollment: A meta-analysis. Society for Research on Educational 
Effectiveness. https://files.eric.ed.gov/fulltext/ED530404.pdf

Herbaut, E., & Geven, K. (2020). What works to reduce inequali-
ties in higher education ? A systematic review of the (quasi-)
experimental literature on outreach and financial aid. Research in 
Social Stratification and Mobility, 65, Article 100442. https://doi 
.org/10.1016/j.rssm.2019.100442

Hillman, N. W., & Orians, E. L. (2013). Community colleges and 
labor market conditions: How does enrollment demand change 
relative to local unemployment rates? Research in Higher Education, 
54(7), 765–780. https://doi.org/10.1007/s11162-013-9294-7

Hoxby, C., & Turner, S. (2013). Expanding college opportunities 
for high-achieving, low income students (Stanford Institute for 
Economic Policy Research Discussion Paper). https://www8.gsb 
.columbia.edu/programs/sites/programs/files/finance/Applied%20
Microeconomics/Caroline%20Hoxby.pdf

Hurwitz, M., Smith, J., Niu, S., & Howell, J. (2015). The Maine ques-
tion: How is 4-year college enrollment affected by mandatory col-
lege entrance exams? Educational Evaluation and Policy Analysis, 
37(1), 138–159. https://doi.org/10.3102/0162373714521866

Hyman, J. (2017). ACT for all: The effect of mandatory college entrance 
exams on postsecondary attainment and choice. Education Finance 
and Policy, 12(3), 281–311. https://doi.org/10.1162/EDFP_ 
a_00206

Hyman, J. (2020). Can light-touch college-going interventions make 
a difference? Evidence from a statewide experiment in Michigan. 

http://www.act.org/content/act/en/products-and-services/workkeys-for%0Aeducators/ncrc.htm%0A
http://www.act.org/content/act/en/products-and-services/workkeys-for%0Aeducators/ncrc.htm%0A
https://doi.org/10.1093/sf/sor005
https://doi.org/10.1002/pam.22131
https://doi.org/10.1016/j.ssresearch.2011.02.003
https://doi.org/10.1016/j.ssresearch.2011.02.003
https://doi.org/10.1177/104346399011004005
https://doi.org/10.1177/104346399011004005
https://doi.org/10.1002/ev
https://madison.com/news/local/education/local_schools/all-public-high-school-juniors-would-take-act-in-2014-15-under-evers-proposal/article_22dbbedc-fcea-11e1-a690-001a4bcf887a.html
https://madison.com/news/local/education/local_schools/all-public-high-school-juniors-would-take-act-in-2014-15-under-evers-proposal/article_22dbbedc-fcea-11e1-a690-001a4bcf887a.html
https://madison.com/news/local/education/local_schools/all-public-high-school-juniors-would-take-act-in-2014-15-under-evers-proposal/article_22dbbedc-fcea-11e1-a690-001a4bcf887a.html
https://www.brookings.edu/research/act-sat-for-all-a-cheap-effective-way-to-narrow-income-gaps-in-college/
https://www.brookings.edu/research/act-sat-for-all-a-cheap-effective-way-to-narrow-income-gaps-in-college/
https://www.brookings.edu/research/act-sat-for-all-a-cheap-effective-way-to-narrow-income-gaps-in-college/
https://doi.org/10.1002/pam.21715
https://doi.org/10.1002/pam.21715
https://doi.org/10.1146/annurev-soc-071913
https://doi.org/10.1146/annurev-soc-071913
https://doi.org/10.1016/j.econedurev.2015.02.002
https://doi.org/10.1016/j.econedurev.2015.02.002
https://doi.org/10.1162/REST_a_00600
https://doi.org/10.1002/pam.22262
https://files.eric.ed.gov/fulltext/ED530404.pdf
https://doi.org/10.1016/j.rssm.2019.100442
https://doi.org/10.1016/j.rssm.2019.100442
https://doi.org/10.1007/s11162-013-9294-7
https://www8.gsb.columbia.edu/programs/sites/programs/files/finance/Applied%20Microeconomics/Caroline%20Hoxby.pdf
https://www8.gsb.columbia.edu/programs/sites/programs/files/finance/Applied%20Microeconomics/Caroline%20Hoxby.pdf
https://www8.gsb.columbia.edu/programs/sites/programs/files/finance/Applied%20Microeconomics/Caroline%20Hoxby.pdf
https://doi.org/10.3102/0162373714521866
https://doi.org/10.1162/EDFP_a_00206
https://doi.org/10.1162/EDFP_a_00206


April 2023      143

Journal of Policy Analysis and Management, 39(1), 159–190. 
https://doi.org/10.1002/pam.22155

Jacob, B., Dynarski, S., Frank, K., & Schneider, B. (2017). Are 
expectations alone enough? Estimating the effect of a mandatory 
college-prep curriculum in Michigan. Educational Evaluation 
and Policy Analysis, 39(2), 333–360. https://doi.org/10.3102/ 
0162373716685823

Jacob, B., & Wilder, T. (2010). Educational expectations and attain-
ment (Working Paper No. 15683). National Bureau of Economic 
Research. https://doi.org/10.3386/w15683

Karlson, K. B. (2019). Expectation formation for all? Group differences 
in student response to signals about academic performance. The 
Sociological Quarterly, 60(4), 716–737. https://doi.org/10.1080/0
0380253.2019.1580549

Kentucky Workforce Investment Board. (2012). Commonwealth of 
Kentucky Workforce Investment Act: Program Year 2012 annual report.

Klasik, D. (2013). The ACT of enrollment: The college enroll-
ment effects of state-required college entrance exam testing. 
Educational Researcher, 42(3), 151–160. https://doi.org/10.3102/ 
0013189X12474065

Kolesár, M., & Rothe, C. (2018). Inference in regression discontinuity 
designs with a discrete running variable. American Economic Review, 
108(8), 2277–2304. https://doi.org/10.1257/aer.20160945

Kraft, M. A. (2020). Interpreting effect sizes of education inter-
ventions. Educational Researcher, 49(4), 241–253. https://doi 
.org/10.3102/0013189X20912798

Le Grand, J. (1990). Equity versus efficiency: The elusive trade-off. 
Ethics, 100(3), 554–568.

Michigan Department of Education. (2021). Michigan Merit Exami
nation. https://www.michigan.gov/mde/0,1607,7-140-22709_ 
35150—,00.html

Morgan, S. L. (2005). On the edge of commitment: Educational attain-
ment and race in the United States. Stanford University Press.

National Student Clearinghouse Research Center. (2019). Working 
with our data. https://nscresearchcenter.org/workingwithourdata/

Oreopoulos, P., & Dunn, R. (2013). Information and college access: 
Evidence from a randomized field experiment. Scandinavian 
Journal of Economics, 115(1), 3–26. https://doi.org/10.1111/
j.1467-9442.2012.01742.x

Papay, J. P., Murnane, R. J., & Willett, J. B. (2016). The impact of 
test score labels on human-capital investment decisions. Journal 
of Human Resources, 51(2), 357–388. https://doi.org/10.3368/
jhr.51.2.0713-5837R

Park-Gaghan, T. J., Mokher, C. G., Hu, X., Spencer, H., & Hu, S. 
(2020). What happened following comprehensive developmental 
education reform in the Sunshine State? The impact of Florida’s 

developmental education reform on introductory college-level 
course completion. Educational Researcher, 49(9), 656–666. 
https://doi.org/10.3102/0013189X20933876

Piketty, T. (1995). Social mobility and redistributive politics. The 
Quarterly Journal of Economics, 110(3), 551–584.

Reardon, S. F., & Robinson, J. P. (2012). Regression discontinuity 
designs with multiple rating-score variables rating-score variables. 
Journal of Research on Educational Effectiveness, 5(1), 83–104. 
https://doi.org/10.1080/19345747.2011.609583

Schultz, D., & Stern, S. (2013). College and career ready? Perceptions 
of high school students related to WorkKeys assessments. Career 
and Technical Education Research, 38(2), 157–169. https://doi.
org/10.5328/cter38.2.157

Shadish, W. R., Cook, T. D., & Campbell, D. T. (2002). Experimental 
and quasi-experimental designs for generalized causal inference. 
Houghton Mifflin.

Smith, C. M., & Hirschl, N. (2022). College attendance among low-
income youth: Explaining differences across Wisconsin high 
schools. Center for Educational Policy Studies Journal, 12(3). 
https://doi.org/10.26529/cepsj.1047

Sutton, A., Bosky, A., & Muller, C. (2016). Manufacturing gender 
inequality in the new economy: High school training for work 
in blue-collar communities. American Sociological Review, 81(4), 
720–748. https://doi.org/10.1177/0003122416648189

Swail, W. S., & Perna, L. W. (2002). Pre-college outreach programs. 
In W. G. Tierney & L. S. Hagedorn (Eds.), Increasing access to col-
lege: Extending possibilities for all students (pp. 15–34). SUNY Press.

Authors

CHRISTIAN MICHAEL SMITH, PhD, is a postdoctoral fellow at the 
University of California, Merced, 5200 Lake Road, Merced, CA 95343; 
csmith97@ucmerced.edu. His research seeks to identify solutions to per-
nicious stratification, especially socioeconomic inequalities in U.S. 
higher education.

NOAH HIRSCHL, MS, is a doctoral candidate in the Department of 
Sociology at the University of Wisconsin-Madison, 8128 William H. 
Sewell Social Science Building, 1180 Observatory Drive, Madison, WI 
53706-1393; nhirschl@wisc.edu. His research focuses on racial and 
socioeconomic inequality in higher education in the United States.

Manuscript received February 21, 2022
Revisions received July 5, 2022, and September 26, 2022

Accepted October 10, 2022

https://doi.org/10.1002/pam.22155
https://doi.org/10.3102/0162373716685823
https://doi.org/10.3102/0162373716685823
https://doi.org/10.3386/w15683
https://doi.org/10.1080/00380253.2019.1580549
https://doi.org/10.1080/00380253.2019.1580549
https://doi.org/10.3102/0013189X12474065
https://doi.org/10.3102/0013189X12474065
https://doi.org/10.1257/aer.20160945
https://doi.org/10.3102/0013189X20912798
https://doi.org/10.3102/0013189X20912798
https://www.michigan.gov/mde/0,1607,7-140-22709_35150
https://www.michigan.gov/mde/0,1607,7-140-22709_35150
https://nscresearchcenter.org/workingwithourdata/
https://doi.org/10.1111/j.1467-9442.2012.01742.x
https://doi.org/10.1111/j.1467-9442.2012.01742.x
https://doi.org/10.3368/jhr.51.2.0713-5837R
https://doi.org/10.3368/jhr.51.2.0713-5837R
https://doi.org/10.3102/0013189X20933876
https://doi.org/10.1080/19345747.2011.609583
https://doi.org/10.5328/cter38.2.157
https://doi.org/10.5328/cter38.2.157
https://doi.org/10.26529/cepsj.1047
https://doi.org/10.1177/0003122416648189
mailto:csmith97@ucmerced.edu
mailto:nhirschl@wisc.edu

