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I. Introduction

There are 6.9 million single mothers aged 18-39 in the US that have a child in the household
aged 18 or younger. The poverty rate for these families is 27.4 percent, roughly four times the
poverty rate for the families of married mothers ages 18-39 which is 7 percent.! One reason for the
high poverty rates among this group are low college completion rates, for both two and four year
degrees. Only 30 percent of single mothers with children have at least an associates degree, about
half the rate of married women (58.5 percent). An extensive body of literature has highlighted that
college completion increases earnings and decreases poverty (for example, Goldin and Katz, 2008;
Zimmerman, 2014; Kearney, Hershbein, Pardue, 2020). In the specific context of community college
education, studies including Kane and Rouse (1995), Marcotte et al., (2005), Jepsen et al. (2014), Liu
et al. (2015), Stevens et al. (2019), Xu and Trimble (2016) show positive causal effects of community
college associate degrees and certificates on earned income. On average, earnings are 27 percent
higher, and unemployment rates are 45 percent lower for individuals aged 25-39 with an associate
compared to those with a high school degree (ACS 2016, Ruggles et al., 2021). Despite these high
returns, only 28 percent of single mothers aged 22-39 hold a two-year degree or higher, while this
number is 57 percent for married mothers.

There are two key reasons for the lower degree completion rates among single mothers.
First, they have lower attempted college rates (57 percent) compared to married women (76
percent). The second reason is the low college completion rates for single parents. Of single
mothers with children under 18 that have attempted college, only 51 percent have obtained at least a
two-year degree. This same completion rate for married mothers is 76.5 percent.

Low completion rates among single mothers can be attributed in large part to the many
non-academic barriers faced by single parents when attempting a college degree; schools are
generally not well set up to handle this collection of problems. Deming (2017) puts it succinctly that
“less-selective public institutions often have large classes and provide little in the way of academic
counseling, mentoring, and other student supports (page 6.)” Single parents tend to start college
later than students without children (Goldrick-Rab and Sorensen, 2010), and age at entrance is
negatively correlated with success (Taniguchi and Kaufman, 2005). Work requirements instituted via
welfare reform have crowds out time for school, making it more difficult for single parents to juggle
the competing burdens of coursework, market work, and parenting (Cerven, 2013).

Logistics and time costs play a large role in these burdens, especially related to the need for
childcare. Among single parents in college, 56 percent require 30 or more hours per week of
dependent care (Miller et al., 2011). Keyes and Boulten’s (1995) survey results find 80 percent of
single parents attending community college report that the availability of childcare is very important
in their decision to attend college, and 46 percent report that campus childcare was the most
important factor when deciding to enroll in college. Despite the widespread need for childcare, a

! All of the calculations in this introduction are based on the 2022 one-year American Community Survey, Ruggles et al.,
2024.



minority of community colleges have on-campus facilities. Data from Integrated Postsecondary
Education Data System (IPEDS) indicate that less than half of public two-year institutions have
on-site childcare (Miller et al., 2011) and 95 percent of campus child care centers have a wait list
(Eckerson et al., 2010).

With the exception of a few innovative colleges offering comprehensive support services,
and a small additional number that provide child care through the federal CCAMPIS program, the
specific personal, non-academic obstacles and social and institutional obstacles experienced by single
parents attending college have been largely unaddressed by education reformers. This is a
particularly glaring omission given the evidence that these impediments are critically important for
understanding why students do not return to college after initially enrolling, (Grubb, 2006; Tinto,
1975; Bean and Metzner, 1985; Johnson et al., 2011).

In an exhaustive review of non-academic support mechanisms, Karp (2011) lists the
following critical mechanisms needed to encourage success in academically vulnerable students
attending community college: 1) establishing social relationships, 2) identifying and maintaining clear
goals, 3) developing college “know-how,” and 4) making college life feasible—overcoming all the
challenges that arise outside the classroom. Liebowitz and Taylor (2004) draw similar conclusions.
Social and institutional obstacles have been shown to impede progress in school, especially because
community college students are often confused or overwhelmed by the complexity of navigating the
community college experience (Scott-Clayton, 2011; Karp, 2008) and this in turn prevents them
from accessing support to deal with life-related challenges.

There is a growing literature on the benefits of holistic support services to improve college
outcomes for disadvantaged populations. In general, college success interventions offer some form
of coaching or mentoring that is often combined with financial or logistical support. Uplifting
Parents (UP), a program provided by Catholic Social Services of Rapid City (CSS), is a wraparound
support program designed to help single parents with the goal of achieving a college degree.
Previous RCT evidence has demonstrated that wraparound support services for community college
students can increase college persistence and completion. The two interventions that bear the
greatest similarities to UP are the Accelerated Study in Associate Programs, or ASAP, (Scrivener et
al., 2015) and Stay the Course (Evans et al., 2020). Other programs with similarities to UP that have
been evaluated via RCT include Opening Doors (Scrivener and Weiss, 2009; Richburg-Hayes et al.,
2009), Inside Track (Bettinger and Baker, 2014), MAAPs (Alamuddin et al., 2018), and Project Quest
(Roder and Elliott, 2019). Randomized controlled trials of these programs found that some
interventions can potentially raise graduation rates by as much as 50-80 percent (most notably,
ASAP and Stay the Course). Moreover, Evans et al. (2020) uncovered evidence that cost, availability,
and scheduling challenges associated with childcare are significant threats to college completion.
This suggests that intensive case management has the potential to offer magnified benefits to
students who are single parents. UP is especially promising because of the highly personalized
counseling that characterizes the student-mentor interaction. Anecdotal evidence from UP
participants cites the emotional support and encouragement as the most important component of
the mentorship.

UP builds on the existing studies and stands out from previous student coaching models for
several key reasons. First, it is restricted to only low-income single parents. Eligible applicants are
single and have at least 50 percent custody of a child under 18, or are pregnant at the time that they
apply to UP. The program is open to single parents of either gender but in practice virtually all
applicants have been single mothers. A small number of applicants have still been legally married but
undergoing a divorce at the time they applied to UP. Although the earlier support programs
mentioned above generally served at-risk students and many of them were single parents, there are
currently no other college completion programs designed specifically for single parents. There are



sometimes resources for single parents through individual schools. A number of colleges offer
comprehensive support services, and several dozen provide childcare through the federal CCAMPIS
program. That said, the specific personal, non-academic obstacles and social and institutional
obstacles experienced by single parents attending college go largely unaddressed by education
reforms. This is a glaring omission given the evidence that these impediments are critical to
understanding why students do not persist in college (Grubb, 20006; Tinto, 1975; Bean and Metzner,
1985; Johnson et al., 2011).

Second, UP’s program delivery model is differentiated because services are supplied through
CSS as the main service provider in partnership with a unique coalition of local firms and
organizations (“the Coalition”). Coalition members all have a vested interest in seeing UP
participants succeed in college, and they are active members of both the program recruitment
process as well as supporting participants through college to a successful outcome. The Coalition
provides three basic services. First, the coalition members nominate individual students for UP.
Second, the coalition is involved in the selection process to determine whether clients are eligible for
UP. Finally, providers agree to supplement services for UP participants. The Coalition organizations
are motivated both because of a desire to support the local community as well as an incentive to
increase the pool of skilled labor in the local workforce.

In this study, we evaluate the causal impact of UP on college persistence and completion
using a sample of single parents who applied to the program between 2018-2022. The study is a
randomized controlled trial (RCT) of all eligible and interested applicants to the program during this
time period. The main outcomes of interest analyzed in this paper are persistence through degree
completion and graduation within two to four years of program enrollment. This project also
establishes a framework for follow-up research using linked data on labor market outcomes over
time. The project contributes to a growing literature on comprehensive wraparound services for
vulnerable college students, and also serves as a proof of concept on how to implement such a
program specifically for the single parent community.

II.  Evaluation Design

Research Questions

The initial research question and the focus of this project is whether UP improves two key
educational outcomes: 1) Persistence — whether the student continues to stay enrolled in college, and
2) Degree completion — whether the student obtains a college degree of any kind. As a secondary
research question, we will explore how various personal attributes contribute to degree completion
and the effectiveness of the intervention.

Eligibility

The eligibility criteria for UP are as follows: participants are currently solo parenting or expecting,
able to travel to Rapid City or Spearfish (a town about an hour from Rapid City and home to a local
college), not presently struggling with addiction or substance abuse, prepared to complete a college
degree within the next two years, and having a demonstrated history of stability in their personal life.
For example, someone without a stable housing situation may not be considered ready for UP. There
is no hard income cutoff for eligibility, but virtually all applicants are below 150 percent of the
poverty line. Applicants must have clear education and career goals and must have an expectation of
completing a degree within two years. This last criteria means that UP applicants are usually people
expecting to enter community college or those who are already in progress of completing a four-year
program.



The CSS staff interview all the applicants after the application period closes. This interview seeks to
determine whether the applicant meets the eligibility criteria, and whether the candidate is
academically and emotionally prepared for the program. At this point, the CSS staff assigns a
“readiness” score to each client. These scores are on a 1-3 scale. Eligible applicants consent to be
part of the experiment at this point as well. The eligible and consented applicants then complete the
10-question confidential Adverse Childhood Experiences (ACE) survey over the phone, and the
only identifier included in this survey is a study-specific participant ID.

After the interviews, CSS presents the candidates’ profiles to the Coalition, and the Coalition votes
on whether candidates should be part of UP. The criteria for whether the candidate should be
included are 1) that they have requisite interest in the program and ii) that they are likely to benefit
from the program. Applicants that receive 50 percent or more of positive votes are entered into the
experiment. If a participant is considered “not ready” for UP at this time, they are allowed to
re-apply in a later application cycle (and many do). The coalition members focus on whether the
applicant has clear education goals and a high motivation for the program and hence whether they
would benefit from UP. Given the selection process, the members in the control group are not a
random sample of single parents in college but rather a more motivated group. This means that
success rates for the control group are likely to be higher than the national average for single parents
that start college.

Intervention

UP is an intensive case management that incorporates social and emotional support, help with
navigating the college system and enrolling for courses each semester, help in securing childcare that
matches each student’s needs, a small stipend ($200 per month) and ongoing social and emotional
support. Supports are drawn not only through the main social service provider of the program, but
also via a unique coalition of small businesses and organizations in the Rapid City, South Dakota
area. These coalition members are directly involved in bringing candidates into the UP program and
offer an additional support network to participants.

The UP program is a wraparound support program designed to help single parents with the goal of
achieving a college degree. Participants are scheduled to receive services for two years, but CSS
continues to provide services to a client as long as that individual continues to be enrolled in college.
Typically participants meet with their primary UP mentor about twice per month for around 20
months, at which point monthly meetings start to decrease. UP participants can enroll in any local
two or four degree program as long as they can continue to travel to Rapid City to attend coaching
sessions and receive other services. There are 4 major components of the program; these were
designed to closely follow the theory of change laid out by Karp (2011). The first component is a
monthly stipend of $200 that participants can receive for two years without any additional
requirements or conditions. It is frequently the case that this money is used by participants to pay for
childcare but the money can be used for any purpose and spending is not monitored directly by UP.
Second, the mentors provide case management services that are designed to make sure the demands
of being a single parent do not interfere with their schooling, A key emphasis of the coaching is
solving logistic problems: how to balance work, parenting, school, and studying. Many participants
require initial assistance in locating a quality childcare program that accommodates their class
schedule, has an available opening for their child, and is affordable (generally with the help of grants
and childcare payment programs). Third, there are many group activities for the parents and their
children, designed to provide a social support network for a group of people on a similar journey.



Fourth, and maybe the most unique aspect of the program is that mentors provide the primary
coaching services that are trauma-informed and maintain a low student-mentor ratio.

Randomization

All applicants deemed eligible for the program by both the CSS screening and the coalition vote are
randomized into treatment and control groups (50 percent in each). In some cycles, the share of the
application cohort randomized into the control will be greater than 50 percent if the CSS staff has
exceeded their service capacity for that year. Control group students will not have access to the
services provided through UP, but they will have access to standard services provided by the
community college. Among those deemed eligible for the program, a list with randomly-generated
applicant IDs is sent to LEO, and the research team randomly assigns approximately half into
treatment and the rest to the comparison sample. Following standard practice, we randomize by
assigning a random order within each randomization block, and assigning the first 50% of the block
to the treatment group. To ensure CSS capacity is maximized, a greater portion may be assigned to
treatment, starting from the top of the randomized list until capacity is reached. Randomization
cohort indicators are included in the regression analysis to account for this possibility.

Power Calculations

We anticipate enrolling 220 people in the analysis, with 110 in the control group. Data from 2016
five-year ACS suggest that for single mothers in North Dakota, of those that attempt college, only
about 45 percent obtain at least an associate’s degree. With this as a baseline completion rate in the
control group, an alpha of 0.05 and power of 0.80, the minimal detectable effect is about 19
percentage points (i.e., a treatment completion rate of at least 64 percent). This is obtainable as UP
had been run for a few years prior to the start of the RCT and were obtaining completion rates of
about 75 percent.

III.  Key Data Sources

The following section summarizes the planned primary data sources for this project. Notably,
securing access to these data sources is partially complete. Given this, any outcomes for which we do
not already have data secured may ultimately be excluded if there are barriers to gathering the
needed information.

A. Uplifting Parents program in Rapid City, South Dakota

We plan to use baseline data from that our partner organization collects during conversations with
clients. These data include client name, date of birth, Social Security Number, race, ethnicity, gender,
and income. The Uplifting Parents online application survey also collects detailed demographic
information about the applicant, their children, their education and career goals, the problems that
threaten their ability to achieve these goals, and their coalition sponsor. In this initial survey,
applicants provide identifying information that allows us to link observations to administrative data
such as the National Student Clearinghouse (NSC). Social security numbers (SSN) are collected as
part of the initial application survey so that we can examine labor market outcomes such as earnings
(from unemployment insurance records) and participation in social safety net programs. Likewise,
we have collected the SSNs for all the study subjects’ children and we plan to examine the school
records of these children in a future research project. LEO has a data sharing agreement with the
partner organization.

B. Behavioral Risk Factors Surveillance and ACE (Adverse Childhood Experiences) Survey



States participating in the Behavioral Risk Factors Surveillance Survey have been fielding the ACE
survey for about the last decade. ACE (Adverse Childhood Experiences) is a 10-question yes/no
survey that asks adults whether they experienced specific childhood trauma events. The survey asks
questions including whether your parents were divorced, whether you lived with someone with a
drug or alcohol problem, if you frequently experienced verbal, physical or sexual abuse, etc. Given
the sensitive nature of the questions, the data from these surveys are not publicly available but they
can be obtained from individual states. We have already collected 44 state/year surveys from 20
different states representing the responses for roughly 438,000 people. LEO has data sharing
agreements with these appropriate entities.

C. National Student Clearinghonse (NSC)

LEO plans to measure community college enrollment and graduation through National
Clearinghouse data. This administrative data will provide measures of persistence and graduation
rates of the single parents as well as participants’ earnings and participation in social safety net
programs. LEO collected the dates of birth for all the study subjects to examine NSC records.

D. Experian

We plan to measure the impact of the intervention on participants’ credit score, use of credit, and
total balance in delinquent accounts using data from Experian. LEO has an existing relationship
with Experian which we will use to link records in this study with Experian’s credit data.

E. Secondary Ontcomes

Although persistence and college completion are our primary outcomes, we have set up the
evaluation to obtain other longer-term outcomes. We will examine labor market outcomes using tax
data from the federal government. The ability to measure such outcomes is contingent upon
securing formal data sharing relationships with federal entities.

IV.  Hypotheses: Analysis by Outcome Domains
A. College Persistence and Degree Completion
1. Primary measure: persistence (whether the student continues to stay enrolled
in college or has completed a degree)

a) Persistence is defined as being enrolled in school in a given semester
or having completed a degree in a prior semester. We will measure
persistence after two, four, six, and eight semesters following
randomization.

b) Hypothesis: The intervention is designed to increase college
persistence. We will test the hypothesis that there is no effect of the
intervention on whether the participant continues to stay enrolled in
college, and we can conclude the intervention worked if we can reject
the null and there is a statistically significant increase in college
persistence outcomes for treatment group participants.

2. Secondary measure: whether the student obtains a college degree

a) We will estimate degree attainment in the following categories: any
certificate or degree; any degree (associate degree, bachelor’s degree,
master’s degree); LPN+ (licensed practical nurse or any degree)

b) We will evaluate college graduation results after participants have
been in the school for at least 2 years, and also after 3 and 4 years.

¢) Hypothesis: The intervention is designed to increase college
completion. We will test the hypothesis that there is no effect of the



intervention on whether the participant obtains a college degree, and
we can conclude the intervention worked if we can reject the null and
there is a statistically significant increase in degree completion
outcomes for treatment group participants.

B.  Credit (from Experian records)

1.

2.

3.

4.

Primary Measure: credit score

a) Constructed with Experian data listing this value over time.

b) When analyzing the effect of the intervention on Experian outcomes,
we may restrict the sample to the set of individuals who have a credit
record prior to random assignment. We expect roughly 50 percent of
individuals to meet this criterion.

c) Hypothesis: The research team will test the hypothesis that there is
no effect of the intervention on credit score for study participants.
We can reject the null if there is a statistically significant increase in
the credit score for treatment group participants.

Secondary Measure: mortgage trade line

a) Constructed with Experian data listing this value over time.

b) Hypothesis: The research team will test the hypothesis that there is
no effect of the intervention on acquiring a mortgage trade line for
study participants. We can reject the null if there is a statistically
significant increase in the likelihood of a mortgage trade line for
treatment group participants.

Secondary Measure: total balance on open bankcards

a) Constructed with Experian data listing this value over time.

b) Hypothesis: The research team will test the hypothesis that there is
no effect of the intervention on the total balance on open bankcards
for study participants. We can reject the null if there is a statistically
significant increase in the total balance on open bankcards for
treatment group participants.

Secondary Measure: total balance on delinquent accounts

a) Constructed with Experian data listing this value over time.

b) Hypothesis: The research team will test the hypothesis that there is
no effect of the intervention on the total balance in delinquent
accounts for study participants. We can reject the null if there is a
statistically significant decrease in the total balance in delinquent
accounts for treatment group participants.

V. Balance Checks
A. Participant demographics

1.

e i A Al

Age

Gender

Race

Ethnicity

Years of Prior Education
Certificate or Some College
Home Owner

Marital Status (Single Parent)
Employment status



10. Any Government Assistance
11. TANF or SNAP

12. Number of Custodial Children
13. Any Health Insurance

14. Has Childcare

15. Annual Income

VI.  Data Analysis

A. Main Specification

Given the simple random assignment design, the econometric model is straightforward. Let y;
represent an outcome of interest (such as persistence or degree completion) for person i who was
enrolled in the experiment round j. Let UP; be a dummy variable that equals 1 if the person was
randomly assigned to the treatment group and zero otherwise. The impact of the program on
outcomes can be estimated with a simple regression model

(1) Y= a+xijﬂ+ UPl.j5+/1j+ €.

where x; is a vector of person level characteristics, A; is a cohort/round randomization effect, and ¢;
is a random error. The coefficient of interest is the estimate of 5. The two key outcomes for y; are
persistence and degree completion, both measured as a dummy variable. In both cases, we give all
participants an equal amount of time to complete the degree (2, 4, 6, or 8 semesters). Participants
are counted as starting the semester after the initial UP enrollment process to account for the fact
that the recruitment and lottery schedule generally is not completed until the last month of each
respective semester. Second semester persistence is observable one year (two semesters) after the
person is initially randomized into the study. For example, someone who applied in the fall of 2020
and passed the eligibility screen and coalition vote was then randomized in the November of 2020.
The treatment group from that cohort connected with their coach and other UP services starting in
December 2020. Individuals from this enrollment cohort were then identified as persisting for at
least two semesters if they were still enrolled in their degree program during the Fall of 2021. In
addition to general persistence, we estimate the program impact on 1, 2, 3, 4, 6, and 8 semester
persistence.

This model produces an intention-to-treat estimate (IT'T). As treatment has multi dimensions, it is
not clear what compliance with treatment would entail in this context. If treatment is defined as
entering the program, the treatment-on-the-treated estimate would be functionally the same as the
ITT as historically, prior to randomization, so few offered admission have turned down the
opportunity to enroll.

As our two primary outcomes — college persistence and completion — are discrete, estimating (1) by
OLS will generate heteroskedastic errors so standard errors will be calculated using the procedure
suggested by White (1981). We can estimate (1) by a logistic regression, but years of experience has
suggested that marginal effects from multivariate logistic regressions and OLS models are quite
similar when the mean of the outcome does not approach 1 or 0, so we will primarily use OLS
estimation. That said, we will verify that the results are not sensitive to functional form and estimate
robustness checks with logistic models.

The variables in the vector of individual characteristics (x) will include controls for the participant’s
age, sex, race/ethnicity, college credits acquired at the time of randomization, and the number of



children in the household. As we mentioned above, during the interview process, CSS rates the
candidates along 6 dimensions (grit, follow-through, etc.). We will experiment with whether these
rankings are predictive of education success as well, which will provide some descriptive background
and inform the theory of change.

The research design of this study is fairly resilient to issues of attrition. Because all our outcomes will
be generated from administrative data and not surveys, our randomized sample will be our
estimating sample and we will not lose people to follow-up.

B. Covariates
We plan to include the following covariates in our regressions:

1. Participant demographics
a) Age and age-squared
b) Gender (1 = female, 0 otherwise)
c) Race and ethnicity (set of mutually exclusive variables)
d) Years of Prior Education
e) Certificate or Some College
f) Home Owner
@) Marital status
h) Employment status
1) Any Government Assistance
j) TANF or SNAP
k) Number of Custodial Children
) Any Health Insurance
m) Has Childcare
n) Annual Income
0) Levels of Childhood Trauma

C. Treatment effect heterogeneity

Heterogeneous impacts can be obtained by estimating separate models for sub-groups. We have
sufficient power in the full sample to detect statistically significant program impacts but we will have
limited ability to examine heterogeneity in program impacts. Our ability to examine these
heterogeneous responses will be enhanced if we examine mostly binary groups where both groups
have a large fraction of the sample. For example, we have a large minority population made of
mostly American Indians and Hispanics. As a result, we will examine differences between white,
non-Hispanic and minorities. We also hope to examine whether results differ based on levels of
childhood trauma using ACE scores collected in baseline application materials. In the interviews
conducted prior to the coalition vote for program participation, CSS staff rate the candidates on
likelihood of success in the program on a 1-3 scale, and we want to examine whether this scale is
predictive of success. We will cut the sample at the median rank of these CSS rankings from baseline,
breaking the samples in half.

C1.  Race
We will examine the differences between white, non-Hispanic and minorities.
Differential program effects for the white vs. Native American subsamples
are of interest.



C2. Levels of childhood tranma
We will check for any suggestion of heterogeneity by degree of childhood
trauma, defining “high” levels of childhood trauma as answering “yes” to
three or more ACE questions (out of 10 questions). This analysis reduces our
sample size as the ACE survey will only be administered to enrollment
cohort 3 and later. Given the small sample size that is currently available, we
will split the sample at the median of ACE score rather than restricting
covariates with the use of an interaction term.

C3. Employment status
Employed at baseline vs. not employed at baseline.

C4. Multiple children
One child at baseline vs. more than one child at baseline

C5. Age of youngest child
Youngest child less than five years of age at baseline vs. youngest child older
than five years of age at baseline

Co. CS'S readiness ranking
Above median rank of rating vs. below median rank of rating

D. Multiple Hypothesis Testing

The research team has limited their primary outcomes to those described above, which each fall
under distinct domains. Classic p-values will be reported for all outcomes, which will provide a
reader with full information that they can use to make multiple hypothesis testing corrections if they
desire. To the extent we further explore secondary outcomes beyond those listed above, we will
report traditional standard errors and p-values, as well as p-values that adjust for a family-wise error
rate through a standard approach, such as the Westfall and Young (1993) step-down procedure. We
will treat each data source as its own family when making these adjustments.

Testing multiple hypotheses raises the likelihood that any one hypothesis is found to be statistically
significant purely by chance. We will report summary indices that aggregate multiple outcome
variables within a common outcome domain. Aggregation not only improves the statistical power
within a given domain but also vastly reduces the number of hypotheses examined. This plan
pre-specifies what data will be collected, primary and secondary outcomes, the main specification,
and subgroups of interest. By committing to a set of analyses in advance, we avoid concerns about
data-mining and specification searching, and credibly commit to a few hypotheses that, together,
comprise the central test of the diversion interventions. Classic p-values will be reported for all
outcomes, which will provide a reader with full information that they can use to make multiple
hypothesis testing corrections if they desire. We will also conduct non-parametric permutation tests
and report permuted p-values for the main sets of analyses following Chetty et al. (2016).”

*This approach entails randomly re-assigning treatment status to households in the main sample and running
the main specification thousands of times to simulate a counterfactual distribution of T-statistics. Relative to
this counterfactual distribution, we can then compute permuted p-values as likelihood of observing our
realized T-statistic. The same approach can be applied to sets of hypotheses to calculate the likelihood of
observing by chance the magnitudes of treatment effects observed in the study.
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